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« Download the QR code scanner from the Google PlayStore/ Apple App Store into your smartphone

» Open the QR code scanner application

« Once the scanner button in the application is clicked, camera opens and then bring it closer to the QR code in the text book.
» Once the camera detects the QR code, a url appears in the screen.Click the url and goto the content page.
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3119 LILGHL LB) 65T 66f Wi 6h
B F| k%6
(Basic Electrical Principles)

OWIMTRSTL &SHLD

1.1 106 FMILD - AW ALpHLD

1.2 1B)GOT&F MG E)GHT QUGHHSHGT

1.3 1hletreuflich @ euerhiseir

1.4 @G chl)

1.5 QL flewewrried LO6HTH®mL H6iT
1.6 USSH @)LV LO)GHTHEL BET

1.7 OGS TSEL BTG 6UEDSHSHGT

&HmeSleor Gpmé s

LOIGTTFMISHGHT A1q LILIGDL

1. 1ehTaalieh SHVEGSET LODHMILD HHBGH GUGDTILIGDDEGT

2. Qe aild) LoHmiLd SAFerT [lepL9S 560
3. Segmiesr afser

4.  10)6hT L Haflelr GlFwedLT(hB6r

5. 10etr Gasdsaner GFwebum(hHer

| 1.1 <2dlepsid

LOGSTFMILD  6TedTLg B, Blevid, SMDMmI, <HHMLILD
LommyLd CVswLIL Guieitay Loesfls e eumLpdaasudlast
ABIBLONSS HHLpEDS). Bastanmws GBTLAleOBIL LI
UESHD  LolBTHNGT  ADXISHE  HGTDTL
GeuaneuasaT LommILD LIGwTISGIT, L8lesT LommyLD L)esTesIEss)
FNBeIhIEGT Hiawawt CbMevsT(HBT6T blBLEMS).
2 SIGWILDT%, 6(h LDGST)&HGHT MG GugyLb,
ALPISS hH@LD GUITSHILD QUGS GUITLPLD L6V,
Gouanev LommyLd 21 60lwieh CIFWIGHLIT(H MGV GILD
LB)esTeNFns), He5uilest], OFevademLLI GudL
Gurestn Q@ettest 19D  LOGTFTISF  FISHGSIHISETTED
ASETOGSILL HeTeng).  Betrednws  FLpedled
2Aflailiwied, CBTLlevBIL LD, oTei elwLd LoDmILD
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1.13 Q&L flenesriiNed L8)esr G dElH6iT
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iletrerany  Frgevimisailest LWL,  GUGTTFS)
Qwausamant  CUTESHIBTHT  AMDLOBE(HSHEMS).
Grosyitb, mLd 21 68l6s1 GFwebLTL 96T QBT dhdbLD
whmitd S BUURSSID FHett, Loestied  GlFevedletr
ufns  pELCLUDID  SnehseflesT  BHTaIL
OuIT(RdEI 2AMLoENG). BFeaiGur 2 iy LissTesiiLich
6T6STSGMITLD.

sHGUTE  Crmllenesid  seveT(hLIg LILENHSG
oasiis 2 1 edetr Gomuginied 2 Huswim@d 2 udly
0esTenT(Lpd Aenai(hsamen ilesT@piicuead (ECG),
ietreLpeveneuanial (EEG), olstigeaweusngadl (EMG),
iesrsasstauamyall (EOG) ommid 19m Frgestibiserlesr
Glavawi QEnesn(h Henbdl. LOBSSIOIT IS
o ewiiSlomiser. Qoes A  CEml
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651 (h1g L6 LpSSLILS LAISTHMIEGSTDET.
STastbid) 2enjaaley, (Lpddliomesr @uibdlrailiich
Lnshigsanen LBleTesiasd S (UM (Hg FIHesthiseT
e (h @uidsIL(BENSG. CLogVILD, LOGHISTH®ET
ADLWTeTLD Hewt 2 ul CBmLplevm L lsreramy
FSTHIGET LLIGTUHGSILIBEDE. 2A5Cau, Lo
euLpgasiileh LAGST LommILD LO)6sTeRTawy) Frigentrhiserlesr
2SSO O\ [Thg 21551 aumLd Hlevevudey,
Qb5 FSehIGNIGT QLML Sd%auD, Corenev
O s O\sflhs Osmarer Geuetmng wig/Lp,
QUbHdF FISTHIS®GNT (LPEODWITEL LIGTLI(HEERLD,
UMTg&1é5aa)LD Acaunmled eTHL(HLD LLHSIFET SH1lSS5]
2flbg  OFneTerard @M LLGHser s
SaFwon@o.  eteGay  @UIUMLL  LdoadHleD
Beunenmi’t umm) efifleurast’s LmiIGuUITLD.

1.1.1 HerFmgsSletr augevrmy

899687 1752 60 , 2A0oiflds eileh@hTes] GlLi@hFLO)etT
SLgamiGeflesT  eTeTueuy  LAGTETe  GTahTLIG)
les1gmud’ etet Blemi9685 wpuHHSSTT. ASHES,
LOGDLPGHTVSSe), UDSG@GLD UL L SHl6D HLbIlbeman
wauds Glevuier  &Bwasu e (Levden  Jar)
Qwewids . GleviiL 6T GHewey GT6TLIH 2ATLDLIG
M6V AFTCESHE) HSLD. UL LSS LD L
Qumpg), lssteneh Fflg) HM1ss), LoletTend) T Feni
o IThSTT. Q&6  eLpevld  LAGHTGEIG)  GTGITLI)
Quimens LOGTFITLD 6TGTLINS BlemLISSTT.

1800 6L [OEEH BN alehehITaf]
2A6levsivarvmesr Gum  GeumebLm  eTeTUGIT  H6HT
a3 (P1ig riunes  Gaureormuils 2(BHée@ oes1am-
g7$®S 2 NS CFUIEMS] eTGTLMS BleHLISSHTT.

Gourmebr muis 1B , etresr Gourmebr m LlerEevLD
GIGT M) HHLPSHSBLILIL L G|

OGTFMID  —  [BLD  AHGHTDTL  QUTLDGNIGD
@yesar_m SeUhGIIL L LpSHENLILDTEDT

OLI@hFLOGHT & L1 dseflasT

OuesFLolGH ~Ligmhidefes Letresed el (b

SBT(HLIG L&)  QSIDTGHLD. 2 6wia), 2 DL
whmitd @9 d  Gumedtny  AeTFTILPLD
2AsHunaifliug  Csameusefleh  QeTDTHeI L ).
QAL LuhHm) @i SHed uririGuip.

1.1.2 BlesrFmgLp

OGS FMILD 6TGOTLIG HTD®ML GUITeY, HCVTHATTCV
uniss  (PIQWng  QUh @IS  HADDGUTGLD.
1051 MG, 10681 2 Liggesethiseies GOFuwicbum(h
eLPGULD HAMNIGUITLD.

et 2. ufginy Gandliinesr (Line tester)
LoHMILD LGV HGTEQULOTES] eLPGUILPLD  LOGSTFTTLD
Quplivesd CF1fdsplweuLp.

TIoLSEHG  1eiFMTLD, A6t LMUICLITHET 6Tes
SADLPSSLILIL L F).

1.1.3 BetrFmyg 2 hHuss)

1831-32 & @hiflevihg oilehehTest LodGHe
~UMIGL eredTueur, &UMIGL OIS MhS allbBamant
vweTu(Wed), 1lestesngd (Electromagnetic Generator)
Qathlevest 2 (meurdlermy. OF i H6Lofldhs
aleh@hTest] BIGHTeVT Gl siveVIT 6T6TLIGUT BaTewT 67.4).
LOIGST&F MTLD QULPAIGHLD (LPGMEDIL QUIG QUEDLOGSBITI.

1.1.4 10erFmy 2 HuSSUNGT aUanHH6T

LOIGSTEFMT © DUSSINGHT LpSEN U BHETTCUGH..

. B uiestEmy Blewevwsid
GV LOGTFTIT hl@naulLILD
ey 18T fhleweuiLd

STHDTE6V LOGTEFTT h@euiLD

SR Wb

G 10esigmy  Blevevwid  (Criblens
LO)GSTFTITLD)

B Gsmevrr G sveurT

erEMILd 6T(R&SE wpwhHd) ClFuigmy

n 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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| 1.2 WersngsSler aimsser

8lestamgo  (current) @ess(h QUDSBLILI(BLD.
HM6UUITGYGY]..

1. wimHes lesrEmyip (7.48)) (Alternating current)
2. Gnidlews illesrEmd (1ig.&) (Direct current)

1.2.1 wnpidleF erFmyLp (e7.4)
(Alternating current)

Qaett  HewgF  wiWlds  OFTETGL @) BLILSTE
wipiblensF  OGTIFITD 6T AMLPSHHLILI(HE)-
&l @S et 2wty wpeves (#Gusiv) LommiLd
Ongipenes (Phase and Neutral) 67685 @)1 (LPEOGITHGT
o oirenesr. @b hetr 2wy wpewest  (~Guisiv
L&) + A% BhSH@GLD CLITLp), OIS (LpaHesT —
255 GFwevL(hLb. lss 2.ujiiy wpevert (~Gsiv
Lpamast) — A% QpS@Ld Cnps GLing Lpeve +
A5G OFwevLI(HLD.

o o ulliiy Lpemesudied, LB)atT
Cendliiunest  (Line  Tester) epevtd  CFidldHmed
Gendliunefled eflend@ erifluyp. #Cmsd Guit
unggdmenliser  H1Geu. QungiLpeertuieh
daudgF CFIHGBMe0 aflond@ eTilwing). @& + Lb
B)evenev. — b @)evenav.

1.2.2.1  g.§. 0 FIIS)6H SAMVaiLg auLd
Lo BILIG6L QULpAISILRLLD @ (Lpewert (Single
Phase) 1olastemn(Lpdspip ommid Ab)rGlauassr 220 V/
50 H: %@Lb. SLPHTEYILD HAIGGILD GDFGHT
SAmevaulqeuod@p  (Sine  Waveform).  GLoewev
Br(psefle @mlliuns S6fldsrelsh 110V / 60 Hz
uweTU(RSSILBEDS). ULD 1.1 6 LoTmidlensF
LOIGSTFMISBGHT HAMEVGILG QULDTEHLD.

1.2.2.2 A6 @ILD

o 565806 )
o bod

N N

>
o7
E
m
|

Gridledr (+ve)
SIEWIT DML

t

eTHTeoT(—ve)
SIeWIT SI6MED

\_ _J

ULLD 1.1 & DFGHT MGG QILD
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1.2.2.3 &f4& (Amplitude)

X 25 A0 mbH eeouilest (b Ldhaddled 2 cirar
0% 2 WLDTES LGTef] QUadT 2 6TaT SHIILOTGLD.
Ba6tT 2ev@& CaurmebL’ siv @ LD.

1.2.24  SI(HQUBISET

smevilett (LpgHev Groeh Lmd) Cmilledr (+) awg
A6V TGN R LD, BT MaUZy) HLPLI LI 61T 18)60T(—)
AT A6V 6TTQLD AL HLILHEDSI. B)Tevs(h
DT ADVE@HLD CFTHBHI (1 LPLY e (One
complete cycle) erariiL(hEMS).

1.2.2.5  Aaevberip (Wavelength)

sAmevtilett Aol LeTefuiedhbg  LpLg LD
yerefl  euedy  2.@rer  Herid,  A®VBETLD
GTRILIL(REIDGI. BFH6T A6V @ LOL L [T ASLD.

1.2.2.6 25555 D& 2F&F (Peak to Peak value)
Loy

Criisletr (+) ey Heweuulledr o FSII YeiTemd@LD,

eTHIblesr (-) SHawyg Aeevullehr @ L1 L6eiTarfld@Ld

Qe B 2 6irer by, 2 FF5HD@G 2. dF oy

eTIIL(HEDG]. BH6T v CaumebL 61U AGLD.

1.2.2.7  G&r1ewIhSeT

2A®euuiesT 4TLbutd 0° ; Criidlelr (+) 2 F&FIb 90° ;
ADUIGHT (LpLgay 180° ; eTHlILbletr (—) SHemeuullesr
2 FFID 270° ; BB (PG 360° HGHLD. (h
L gmsll CureGeas @bg A®eLd b6 S,
160 UGS Fman (Quadrants) O\BTGHTL H1%H 2 GTGTS).

1.2.2.8 2AH)jGeuessr (Frequency):

R NGV &S TSBMET (Lp(Lp AMev&H6iT (Number
of complete cycles per second) Hlewr SEMCHT, 215CGou
25Tt erariL(hid. @6t 2@ GamiL si.
Qa1 Quiflu v@ser £Beum GamiL sv
(KHz), Quam Gamicsiv (MH:z) ommid efem
Gamii s (GHz) 245mH@ GLogYILD...

a )

efisa o 1 2 3

AN,

—— Q@ eipmg GrId ——>

o

3i) @b efleotmquiled cLpedTM) SHemevser (3 Hz)

Y

25 & FT6l6u6T0T

&ODHS SNS|T6\6U6TT

) SIFNTEEUETITEDETOILI EILIMMIHE SeWEDBENLD Lo MIEHED

\_

uLib 1.2 g8 A@euetr 2iF)j6leetr

_J

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek “
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Qh  ellermquilsh 3 ApLp  AMESET
THLL L6V, AU eVUINGST 2AH)T6)euessT 3 0am i siv
2AGLD. @& L 1D 1.2 (21) 60 ST L LU (HeTeng).

@DDhHSD 2AS)76)auessr 4%
ADVBATSMBULD, AFE ASTOeUGTT GHDDHSD
ADdBTSMBULD CHTeEsIG (hdGHLD. @) LIL LD 1.2
()6 STLL UL (HETETS).
2A®eBeTLD (A) = earfludlesr (1) LesTHMHS

Dmavserest $lengFGeusid (C)

245 76euesst (F)
A=C/F
ADVBTHSBGT A6V GH-LOL LT,

afluilest SlenaGeusLdo—LomPled- 3x108 LB L 7/
eflewrrig

2 T0eucvenstlelr 26V, .. Gamiit siv

Oegroesf] Ll (h lehehres] Gamerifld GlamiL siv
ererueuifletr  Guuwifled  uFrCleuesressilesr eV
Oamit st eTesrtt Qi L (HeTend).

1.2.3 Grrdes 1llesraFmyip (Direct Current)
4 )

ov

266

GmiD ———M >

\_ _J

Lo 1.3 Gridles 1lGTFmyid

Baeit  FHeowF  waproed  CrIGCHTLIS
B piiusned Gridles lesFmyd eTaaiiL(h(hHm).
Srewowres 1.8, ow  GulLfuiedmbg
Oumeurtd.  a.f. OSIFTIS®SS HTW  19.F.
wigs  wiholuyd  LweTU(RSSeTd. @by + -
eI @h (LpDHET 2 GTerner, OGS TEVGEING
Gui'Ldl) o erer GIGL 19.4). OesTFTISEDSGLD
QLIT(BBSILD.

OGS T IGOIGST <211 LILIGHL (SCHTThISET TGS
ilestavrpdpip  (Voltage), 16lasrGeormi b  (Electric
Current) tommid feigewr.  (Resistance) 4ENicor
ASLD-

n 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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OFwebuT(h 1.1

O 1hdleuessnigulissr LO)GHTGHT T (dF &6
DL GTGLOT) GSTDIeNET 6T(Hdhid ONHTET TR LD.

O uew eneauoresiuilenes 19F)  1olsTeN(LpSS

QUTLDLIG) WaUdEIS O\BTGET(H AHH6tT CFTHCI

SLDNF®GT LOGTeTTS:ENNGST @B SHi(HeurkiHGh-

L GST ) 6578:5a)LD.

LBlGtTGuITS: Sl FrLpev Gl ayLD.

ASTERULDTIUIG)  LoletTauILpss AeTall oL d;

&D55aLD.

O Wisiewnsuietr Gavafluf e 1 £Cevr gib
L8687 Zami_ LopmiLd parfl o 18)iptd enr Guir(hLebr
Qs flavewnieh Qeavewtdsab. GLIOLITLS
6760.8).19 61U Hhib6iT STEwT6VTLD.

O 0O

I 1.3 LLQG(’STGBT@E,@L’D (Voltage)

ieiras(LpssSmsLl Lflbg Gsmerer psedleh g
GTGEOLOWITGST 2 STIesuidendsll LmFLiIGULD.

e 2
SMHM(RSSHD
e ovgint V4V
= o | < &mbn Hoid
\BletTeuT(pSID| = = = yeluSity eflemaufeormed
— aiued Hifler sipssi
B LMD
I
AL T | e Georm’Lib
—  lumised
\_

ULl 1.4 I0IeIpssSems  BildT  ApSSdEIL G
RUII(BS6D

mbLogl  afhsefledd  GuebBlevev B
Cadbad GBI I1gsefled (Overhead tank) Hessresst ooy
18)6irGarrmig (Motor) eLpeurb (Lp(Lpeugsiid Byt GeurL.
sFOYleLd 2. 6Tenr  STHMET  A(pIBdHleTeD
OB1L19d BTN  ALPSSSHIL T  B(BSGLD.
Bdgesmawt bt APSSSDS QULPTHIG,
1806160 (Lp B S :IL 68T (Supply Voltage) spLudcorib.

Qh  sLSulesr  auplGuw  1letTGen LD
umiieusH&d CHenaULITEST 2A(LpSSCLD
ietrernLpdBon@d. @& V.  ebevgy E 616t
eTpdHTed GMSaILBLD. BsetT @ Geurevr
2@, AblsulF v FHCeur  Ceuredr (kV)
@®DBES UL F A& L6606 GourtebL” (mV) & enLodGrm
Gaurrevr” (uV).
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|| T ®

(1 GeurrebL” 6T6dTLIGI (1 2ALoiwT 16T GaorTL L Send
QR(h QLD LOSTISLU[eTer &NMled OFeSss CHamal-
Li(hLb LB)65Tav (LSS GLD A SLD.

R HGar  uflfleow/  Cangeioews
TLGUTL  6TMLSHH) UG UMLDSS 2 GITOTH]
Gured e@p Geurred” eTedTLSMGST GLoGev 2 6iTerm
usHuflev elaurls g6 Gemmip.

1.3.1 1B)etrGasrr’ b (Electric Current)

BerGati’ L gFlaweurtt  yflbg  OsneTer  erf
T(RSSISHTL (D eLpevld LpwhFesevrip. afL'iged
o6ren  GLmideTd  SDbSe LT  SHevTesst [T
Oeveusn@ euLpl HeoLliugned B Ceusons
OeuallGuwmEngy. GrocvBlenev hid BT 1quile) b
APdEdEIL T BBLILSTE B\ 6lBLbEDS).

r
Sleorelend &

grefl

\_ _J
uL 1.5 Biflehr QL L Savg leTGarTL LSgIL 6T L1 (BSH6b

@ ( \

B8)Gs Gueb, 100651 Ga1rTL L LD LIMEIRISHES
SG&hS HLGSHID  H019%6T (Conductors) eLpevLd  6(h
uEBeyLesT (o155,  LOetTellondis)  @)anewsiddeill L meb
GTRUSL TGN HGT AB SA(LPSSLIL[GT6H] SibiTaud 2idh)s
A1pds (PO BhS GBS AH(LpSS (LPGTEDILI
Gmi1é8) CausLons maibLD. B)5IGar LAGTGEITL L LD A4@LD.

| J

~

QFHMLIQ
Biré@tpmil

@ BT HPIGeVT 2H6vevg L SHuTGeum
owy ALFSS Blewewuledmrs ST ALT55)
Hlanevd &, 6TGUSL [T ITGST HGIT b&H(HeUmSBIL
Be1GerTi L1d 6T HICDTLD.  ABTUH
sLeSetT  auflGw  lesrFmgd  LmubGLTS
e ermguiler BT GmISG  Oeul (L
uglieoud  SLhg  OFeOeYD  6TeVEL TT6H H6T6H
Oonss senameudsiest LeTGetml b (Electric
Current F (IS BLDTS Current) 6T651HCmTLD.
16)sTGewrIL L LDITevT gy I GTGOT M 6T (LpSHBIT6D
G@DISSILUBEDG. B&6tT Lobliumesig) owiy
(Ampere) 616D AGVHT6D AMTSHBLILIHEDI).

GDDHSULF 2@, L6068 L oiwiF (mA)
LommiLd LodGrm ofwir (RA). 2SSl F S0,
Loy or” (HGLo.

1.3.3 1feirsamL (Resistor)

s 2
(B Qe gesteulfIGw Lmuid 18leTGes’ L dlener
GTIHTSBTD  ASGeWILD  LOGISML  eTGAILIL(HEMSE).
BISmLS  Gebasd  OHTENMIQBEGLD QI
QLInmendh@ LOIGSTEHEL LIOILIMT(HGIT (Resistor)
aai(BEng.  @F R eI@d  eTpSSHTeL
@SaILBENG. @6t A @b (Q). AP%
Sy w AevGs6r HGam b (kQ) Lommitd GosT
L (MQ).

|

ehTemL  eTeUmSBL  Uflbgl  G&TeTen
afliged @Lomi FmEGd AeTees QUL (HL
Yflbg GBmeTeneuLd. @Lpmuiene (LpLpeISILDTEd,
Snpsred, B umuSs®L GH®DaUTs Q) HLILSTGY,
2ubls B CeuaflGuimyip.

r

Bid@wmuiener
o P@asID EIngse

B umbeush& &enmibs
SHEWL(GEDDIHS LOl60T SHewL)

SFBLONS BT LIMiIGHED
(21818 10160TGEDTMLLLD LIMiLIGHED)

@

\_

1
Bié&nuieneot
" Seney Sindsed

(E g B umbeusn &
I — 2155 HemL(FH& LO6OT HemL)
| le—— @emmive serey i
_l LMLISED (GeWmbhs

(=) LO\GBTGEOTTL L b LILigE0)

0.5A

1 Geunéor. 1@eumedL.

1Q 2Q

«————— >—

uLib 1.6 Biletr QL LSS TS 6T QLI (BB
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GLomuilenerrd AB155 EAYEN )
SITGHT T LUTUSSDL  ASBLOTE  @BLILSTED,
@®DauTs b GleuerGuwpiLb.

BGs Gurted hlestgmmleh 245)% 1olesigemL (High Resistance)
B mbsmed Gomeurest LBeTGasimLuptd (Low current),
@S OIS (Low resistance) @\ BbSHT6D 4FsLom60T
18)e81Gewrm L pLd (High current) Limuyib.

1.3.3.1 10T s uleT 69l &6
Qh  SLEEWetT et PNy BLbBTL

&1yessisenTed Gaumyu(hLb.
1O)6sTHeLudetT Loy
1. s el Barddne  Crielflssdled
Q& &Lb.
2. LGS @md@ Oeul (Bl uglinHa
e1ETelEBsE60 B)(Hd@Lb.

3. g6t @MdsmLG@ (specific resistance or
resistivity) Gpir ellElBdHleh @@L

ULty 1.7 sLSFHulel heieL el UTdeEL
/T[] 655F] BT

R — 10ergemL, A - Gnis@ Oeul (HliugLiy,
p - QessemL

@/ UL LD 1.760 ST L LIUL (HeTeT).

| 14 guilerafid) (OHM'S LAW)

18ledTenI(Lpd LD, 18etTGenrT LD ommih 1B)GTHEmL
bwer et sECsTeT  OBIL L WS
eTetTLIBEeN Olegiioett @uihiiuich eilehehTesf] egmis
FLOGHT QLD GTGTUMT 6(h eNFUIMET USSST].
[OETERY, RLONGHT el (Ohm's law) EINNCEI TS

Qe aflblevw @ e1(hSSHId  HTLIq6HT
eLpeuLd Lflb) QETETeTeUITLD.

n 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1

‘ ‘ EE_Tamil_Chapter 0l.indd 6

(" snhmledr (p&a + yeluiiiy efens A
1. pwssr sIgssid
2. aifls 2ipssID
3. 108 21F& SipESID

\ “ y,

uL b 1.8 @uiler afld) — @ QFwevallandsid

Qb OBELH S @B aweauuieh (Plastic bottle)

1. GLoeb L&&LD 6(Mh HIET

2. p(hadleb LommiLd

3. &G qp(m siamar @)L ( (eLpedty Hiener serilest
ARSI FLOLOTE B)(hd% Coueter(pLd) Bymed
Bgiifermed eTedTer H@&L0? UL SFleweurLs
UIMF$E@ LD

Lo FHMIL  yefuiity  eflenduL e, HTHM)
GTlIQUILpSHID  h GO L APEBSSIL 6T
B)\(mEH@LD.

1. smhm GH®auuied 2 6irar BT i(Lpdsis)-
n&l. CoGevuyerer Fiameruiedmhg spreney
Couad gL et i GauaflGumyLp.

2. m(haileb 2 airer sienaruied(mhbs Fls ik
Couad gL et b GauaflGumyLp.

SMIGRILD  STHYIET  A(LpSBLD,  LjMTTLIL
aMeFCun( GG BBdb@GLD Hersesst fletr

2ALpSSSFdTad FHGD Ceuslons B
OeuefGuimyLb.

3. &0p oarer Gwemuledl(mbs 5 b
Cousdgiasr i  OeuaflGumib. @&nH@Hd
SMIeid  GLoDOIFTGHTGN  bTITGuuIAIBGIRL GHT,
B(HGeu 2 6TTeT Hevutawst (T i(LpdBSblevTapiLD
GousLh 16)s 2AF)sL01E) N(HEmS).

®)Gs Guireb (b L8681 HMaYILD,
L)GtTeuT(LpSBLD 4 F)BLOTEHITED 1B)651Ges1rTL LD
SUFBLOTGHLD. LBGHTEOT(LpS LD @DDHSHT6D
100e5TGesT L (LpLd @emuyd (@ess(h Hlevevaarilepi
18l6bTSEL LONIL] LoTDTLo6H @) Geuasst(hLb)

2AFMaUs 1 oV
1861 GevrTL L SN @HLD LOIGSTHL G LD
Qe Quiujerer QB vl TnEesIGar Lig&GHTLD.
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QLG allg)

w1 Geuliuplevevuied, p  LOeTEHDIED
umuyd  10eTGetTL L Lomeug,  AeMdSLiL(hLD
et Lps 5550 @ Cri allblssSleviib, 18ebis-
DL &G 61T afsSFeID B GHLD.

LO)GHTGOT (LD LD
LO)esTGestL L LD = S

LO)GST BHEwL
I=V/R

QLGS Flavwid  SLPIHEETL Tl  LOADHHILIEHLD
SHHGUITLD

(v) v v
I | R (M| = 1 |(R)
@ ®F  ®1

HeThSE(HFET  eLpeVLD  BLPIHBERTL QUTL  6PLOIGHT
elblemws BlemL9dEeuLb.

6T.&M. 1: V=100 V, R=10 Q eT6sfl6v 15)6TGa011L" 1_&b)edT

wdidmerds — sTBHLINIGIELD.  LOGSTHML

iy Bleevwins @ BLILSTsd G516 GaurLp.
V100

I=—=—=104A
R 10

6T/ 2: V=10V, R=10 Q eT651)60 18)651Gen1L’ 1_gb)6sT
LS 9maerd; Hevsr(Hiig &Ha)Lb.

BesigemL iy BHeeowns  @BLIUSTHS
O%16TGauTLD.
V10

R 10

Q61 epevtd B OBHbe OlbTessL g
eT6tTaR0leuenleb LBGhTaNI (LpSBLD &S HMeb (100 V),
06T GasTL L Lb H#F)FfS@LD (10 A). LledTewn(LpdsLd
@®@DBHTeL (10 V),

=1A

1O)etTGevtTL L b @emmuyLd (1 A).

2Asnegl,  OeenpssssnG  Crir
ANFFISley OGO L LD ADLOEDS|  GTGHTLIS
H(ISWevnas BlemNgsLIuL (HeTenS).

T(hS&ISSTL(H 3: V=100V, R=100 Q, 616516V,
18)61GevriL L Glett Lodlilewertd Heist(hLg SB@LD.

V_100 14
R 100

‘ ‘ EE_Tamil_Chapter 0l.indd 7

61(hSSI5SML(H&6T 1 LoHMILD 3 3 LI @LD.
@dlev  letrerpds  Lodlufenet  LoMHDILOGY,
gL oy ol (Hid  LomHmLILL (HETeT).
@ s6t1eLpeuLD [BITLD LN IES OB 1YL ]
eTadTar0euasiley, LlehTSeL oIy GmbsTed (10
Q), 1061GetTL 1L 1D Fa (HLD (10A). Ol6HTFHeL Loy
215G BM60(100Q), LOGSTCedTL L L @enmuyp(1 A).

Bz it eLPGULD 1001 GevrrTL” L g bedt
LoSNILITesIS), LB)adr FEOL LN,
TElfeSEle) AMLoUD 6TeS  H(HBHIGVTS
e LIGSSTLOMTS L GTT T ).

T(hS&HIGHTL(H 4 1=24, R=10Q eraileb,
8lestav1(Lpd Lodlieanerndi(V) sever(h1g &5a b
10ehTasI(LpSBSHlehT  Lodlewend;  sevstiplw,
CsT(HSSLILLL FIEmen LolesT aildh) 2 v
gL Geuessr(hLb.

V=I<R=2x10=20V
TsgGsT(BH 51 =5 A, V=25V eresflev, tletr
L LoF19emaert (R) H6vst(HLig dbeb
ro_2 _

5

LOlGHT el 3607 LG R — 50

1.4.1 $mest (Power)

@B L Cruddled OFwiuiu®p  lssresfliich
Gouewev, Hmetr ereertiL(hEmG).

FHmest (P ) = Qauiuiiul’ L 18lesresiliich Ceuemev

GmirLb

AU/
Smetr (P) = 1letresipdsip X 18lesTGevrr’ L (b
Fmebr, ‘o GTGTEYLD  <HHGUHTED
2SSIUBHEDSG. Hnetr P erehianid b

eT(LpSSMeL GO LUBEDS. 24F%  Hpanew
AT &5 HCevTaUTL 216Vevgy OLoSHTeUML 6T6TERILD

S LWL (WS SLIL(HEMS).
2 s OHHGSH
@5 fluyon?
QuUmL GTGOTGY)/ LD AV, EVSETL UG/

aflehepesl  Gogrbsiveurn  eresTucuiflelT  GwigTed

2ADLSHSLILBH DS

1 HCevmeunt’ = 1000 eurL' siv
ie; IKW = 1000 6urmt’ 6
1 Glosmeurl = 10,00,000 eumL etV

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek
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LOlesTF S Slemw g; Se8T(HLIG % SLDFHGISTL
GHSHTHISHET LWesTL(HEGSTDET.

P=Vx] 1
QLOlasT aflFliig V =1 x R g5 (1) 6b (g’ L med

P=1xR %XI=1I?R werrrsrrrsres 2
QLolest aflFlig I = V/R g9 (1) 6b (9gudl’1med

P=V xV/R

P=V?/R 3
p N

TG G eLPGIT MY Fs b )T BB GIT eLPGULD L) GHTF b luflatT
LOSI6DLIS HEVTL MNLIGVITLD.

) P=VxI
i)y P=I°R
iii) P =V?/R

| J

LOGTF S HmW &5 FHewTSHE (LD B6UTd: 56T
er.&M1:V = 10 Gaurrevr'siv 1 = 2 biwirj er6sied
1051 F S FdUIS HewTSHS)(h%.

P=V xI=10 %2 =20 eurL v

GT.&IM 2: =29y R=15QaeTev)6b AT F S lewuwids
H615:5)(h %.

P:IZR:2><2><15:606)JI71_.67.'U

1. &T3V = 6 Gounevl'shv R= 12 Q eTesfled
15T F S FdUIS HewTSHE (H .
VvV’ 6x6
=— =—— =3watt
R 12

14.2 Herefiwd@ s
(Electro motive force, shortly EMF)

§3(h LO)GOTL|GIT oflufleh 6187106815156 Serflest (Electrons)
2ALpdadFlenTed SlevL S ellanFGus ilstrenfliLid
dlevF  eraI(HENG.  LOGTHAIGET  LODMILD
L8lesau1Tdhd) (oL erGLom) Guesin LO)esTF&d) eLpeurhi-
&aITl6HT L86HTENI(LpS s, LO)asTasTIILIS @ el 6TasTGm
Fa 0 Gouatr(hLb. B)F6T Ao CeurmeL’ siv @LD.

1.4.3 bletrerpss Caumium(h (Potential
Difference)

e WeranPler  26rer  ueralletr @)

oasEpsHlamLGu o 6rer  1eTenLpdsGL

eran(pss  Goumiun(h  ererii(BES). B@\s6T
2ev& GaumeL 6V HGLD.

n 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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\_ _J

uLth 1.9 uepeilesr @b pdarsEpsdloLGu 2 ¢drer
1ileirenr (Lpss Gaumiun(®

1.4.4 1firuien (Load)

@ et 2 usgewSSDG  OeTFSloiLs
EACEEAR) ABGUIL] uwiestL(hé )
OGS USTeRILD  @UIkIGEDE. DTS (h
el ffgG  WeiFddowd  CBT(hIGTe,
S FLPGHIDI, HIDOD UPHGEDS. Bled,
BTl LOGTFTISEDG P(h LEH HGLD. (1h
ssrallardnE — WeiFsdHows  COs1(hSHM6eH
ASGT  epeVlD el auphIGEDS.  @dled
ilesradlen @, LOGTFTISEDG (I LIEH HSLD.

Q61 epevtd mID CBHbs ObTessL g
cT68Te0)auG 6V ..

e 2

WestFdSlevwits Lwgn euenaiilsh ClFevauLflsh@iD
QILIT(h@nH S, LOGTLIENR 6TebTm) GlLIIT

61.&11. Lol6iradlen &, ileirall Fn), 1) & &), aunGlesrmed)
LoHmILd C\BT®eVSHTL &

| J

14.5 186t &mmy (Electrical Circuit)

18687 quLpriidhludast (Power supply ) @b (LpewesSeriayiLd
RUh U@ QWIS BTe), AkeT  euLpIGW
BesrGertp  umuyd.  Qeveflevewiiy  (LpEM
LOles1H DM eTILIL(HEDS).

a )

ledT@eoTm_LLD I,
QULPTRIS LOEITEUT(IRSSLD
@ Ol6TEHEmL : v
R
\_ _J

ULLD 1.10 LO)GT SHDHmI
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14.6 @BuI®Bs6T (Symbols)

OeTL@REEET  LoDmid  Lo)etTevflenewLiLjBerletT
2 GRTEOLOWITET 2 ([hoUdeDD AT TEILD 6T61Td)6h
amgw  Quievigy. e1eGeu, LGN EHILILIFHET,
LOGTLI@BSH ST,  LOIGST D LIGTGRIAISET  LODMILD
ietragailch  FnsemiseT  BEwanBING
ereflanLowimer GOUT(HS6T euLphidbaliLL (HeiTemeT.

T(hS&I5H1L19DGF Flov GBI (HH6T £CLp

Os1(hdHLILL (HETET6HT

(" + )

9.8 Oletr &8 Uil o1 4 16T E65H euiprI
(1) WeOTSHEOMRIG6IT

_J

UL 1.11 Gmlf® ser

14.7 et &Hm euewguL b (Circuit
Diagram)

eraflewiowines  GBUT(HEET LWIGTL(RSSLILIL L T6D
ADGUHLD 6TeMEle) auen b afl(Heumiser.

a )

el s

\eoT 6o |1/,

N\
[€))
7//, l\\\

~ a.d 10leoTF&HS)
euLpThIE

\_ _J

ULLD 1.12 166 &DI UFUL LD

W

LOlGHTGSTlonewILIL|SenerT  cTeflenLowimest  @mui(hH@s-
LGS QUeDULD (LPeODSHE, LOGTSHMDMI CUEDILIL LD 6T m)
Oy,

1.4.8 wpHmy Ounm et Fpmi (Closed
circuit)

(b LOGSTHEDMIED LOIGSTFMILD LMLIGUEN@, GTMLI §6TM)

2A6VGVG] ASDG CLODLIL L LI@HSHET, LOI6ST euLphIh) -

ullelT @)1 (LPEDETHGIHL 6T B)aDEUuTd:BLILIL g (b T6D

SFEDM oI Qupm lergEnHm (Closed circuit)

eTGLIL(REG). @F FHHMI6Y LOGSTFTTLD LimuyLD.

‘ ‘ EE_Tamil_Chapter 0l.indd 9

\

WletT elené@ | '/,

v
o.8 I0etTEsHSH ( ~
e (3F
1\

\ J
uLtb 1.13 appmitt Qubm O DR UedFLIL LD

14.9 Sops erxEmmi (Open Circuit)

(b 1B8)ed1 MHmfleb LO)GSTEFMITLD umy
uflGw  @eveunsautn et &b (wire)
SI6BTIq FHLILIL 19 (KhHTGerT, Fed) Quirbics
Hleevudled (Switch off) @ mbsTGT, SAFaHDHM Sk
estammy (Open circuit) eremiL(hEmg). @FaHnnleh
LO)GSTFATLD LML),

~

gnell glevoriq i : LBleoTGeoTLL LD Limwieilebemed

oleoT eXlenéE
erfliweflebemed

(D)zgzems (D)

(1) gmel Wik Hlemed

&nel @emevursaLILIL (beTen s
——

10l6dT el
erflwedlsbemed

6) ona ©

LOl60T SHIDLY SlevonqLiL :
15l60TBeoTLLLD urruiaﬁlé)anso

(o) T Gl6voTq&eLILLL. [Hlewed

\_ _J

UL 1.14 (1 & Y SMhbS OTHDYIGT UL %6
ST LLOUL (RETETg).

1.4.10 s WerHmmi (Short circuit)

@ WetEnled  etrFmyy  umudb  Hew G
Qevevisautm, QeTEBILLLT, AFHDDI,
@m%5& WearEny  ereriuhEDE.  (UTTS:
uLtp 1.15). @d&nmled eTebamauulebevns H6Tay

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek “
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e Gen’ Lip  unuyib.  2Asmeug 1 o =00
2wy, @& 10D AUSSTEE.  Flev
QBTIg Hefleh 266y dEHBL0meT Qeuriuid @) nHmleh

agu(bLb. @&eTed, S TDLL & Fa (HLD.
4 )

gnel

ledT elend @

.. SNISS
euLprhig

\
u@En Bebeons ECmmig. Gemevorii
(DetTmemL Qeveons Eemevorli])

\_ _J
uLib 1.15 @mI&& WeTEHDHMI

Bpemaevis sIiLEnN@, e 2 (B GewLp (Fuse wire),
L0681 DISlenasidy, &ieveriq @b HemioliLy (Main Circuit
Breaker) , Lommib 18)6s1 Sfleyd &Hmi Hie8sig S@LD
<iLotiL (ELCB) adlwenar tweL(hEmng).

1.4.11 b 2 (H& @@)5@ (Fuse Wire)

@MI%G WetanmlenTed gnupd SeilushHlmesd
SATILSDGHS SGHdDHS 2 (h& Hloev GlBT6HTL
(Low melting point) $&IUI LYdF& LFLLLL G\Lpevellu
SMOlgS5&019%6T (Tin coated copper wires) LO)GST
FDmILeT OB flewewntifeh @aessidsli(hEN).
@MISHG OSTHDD AVVS, AGTaYdHE, AHBLOTGT

uen anu®d  Gurepg  (Overload)  Gleuriuid
2AFBL01E), @SBDIBT 2 (Bh) OGS HHYIDETS
SIWTIG SEMS]. UL LD 1.16 £0 LITTHB@LD.

Qaavned  GmISG OeTHEDY., b
1806t M), 2% 18)65TGenrTL 11 OV F L [T FwnssL
umiiangl  SHSsUuBEDG. Do Salusg
sTGsULBHEDS). 06T 2 (b B 1 A, 2
A, SA whmib 104 SHereysefleh S sHng).
SNSTHISNGD  1O6T 2 (5% BdLPSEHHGBLI
ublevns, OGTHEHYIDETS HIGHTIqSGHLD HADLOLIL|
(MCB) uwestu(RSSLIL(BEDS].

2000 5T (DS @S (LPGITL| HHEUGT @BAILT, AETe 5,
2F)sLomer  L@peuTed (overload) eTeiter  aileneray
gnUBLD eTeTLdS flaTEGLD aumsuieh (N6sTeu(HLD
@mafled @uitoLjEmrm.

156961t FTST(HLD & FH@)MILD HILIGHSTL LD
Fiev 10 GSSIL GLudesr HSBD6T:475

Qumpliy: wulelng abnolu  eueigGw
AGTILD, SAbSL  UGTLAPLD AT Ceurt(h
THDTLOG) A6y HL b LOSGHWTE eThfleTed
QUGEsTIQUIIGST SF & (LpmluyLD.

14.12 ugd) Gm&a WerHnml
(Partial Short circuit)

LOlesTLommM) LommuLd S (66 (coils) AHwieummlesr
Qh Fev apmisefley (windings) o' (BLD SmISSHF
FOMI THULLTE, % UGHS SmIS&GF FHn)
eraii(hEms. Qaenmed AHH L@h (overload)
TDOUBLD. @SSE®DUITL 1QEEIL] LIGY AT LDTGS)
GaFrnganauileh eLpeuld Fal d BeVTLMII BIcVTH).
uGHd @mis&dFE snplente, A Seilusg TnLLd
Fa(HLD.

4 )
QeuliLb siflsflsHng) : & efleormquiled )
Sofe ,  LoeBmoclie o  SUSBmeeis
u”(:'ﬂTg’ G%UT”LLID S A &1600Tq.5&LILIL. SHESHDE) LmLefldeme g;jso‘m&uu (SImbs LledTSHHMI)
I Bletr ©_[H& N
8emip
C/\Dsn!préja‘,] ' L@EB C/\DO—I!QFEI e % L
GNIHG —> GSNHS —»
ledraby) ledT&mHMI
(@)
\ (b) )

UL b 1.16 16 2 (5@ QL LweTLUBSSLIUL L FDHDI

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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&lev &(HeTS6red oL (bID LGHSH SMISSE SHMI
L

N )

uLLd 1.17 uGHd GmId&GF FDHDI TDHUL L &(bH6T

Qalauasuisd  LLpEIT  FH(HEeTGWIT,
lesrommmlewiGuim  yH&ns  LomHmlesITed  Hreh
Upsl Fan@Lb. GLmbuneitd, UGS GnIsGF
FDmI, F2A1T. 19 UDE CBT@VSGHTLF uend TMLI-
seifled LweTU(RSSILBLD HewrBlavev Gleueflufl (h
8lestLommmIsenfled (Line out put transformers) erHu(HEM).

1.4.13 Q&L flevewsiiL O)esT & HmI

(Series circuit)

Q@ WeTaEDMley olsstFmyd umu @G @ euLp)
o' (BLb @hS@GLOTDY PESTMIGhE GLODLILL LIGEGIT
Qoerdaslil L6y  AFHDD  COFILflanessitiy
LOl6s1H DM eTILIL(HEDS).

4 s )
QBILIT Lol6tTaHMHM)
> R, — R, —
\ 15l60TBeDTML LD ur_ru'J(;_)Jg;r_f)év i
C/\/ &Cr Q@ aul 1oL (bID
a.8 OleoTeSHH
eULprhIE
PrA—

\_ _J

uLib 1.18 G&mLflevesrtiy e d b mi

1.4.14 uss QaewitiL 6T & DM
(Parallel circuit)

@ WetEnPled  WestFmId UMW QSTHING
Gupul'L  euplser @Y BSSGLOTDI L6V LIEHdbH6T
Qeweswrdsliul Ly (Unids: uULd 1.19) LbS
Qewewrtiy 26vevg Bewesst @evewiiiL L6 DM
eTILIL(REIDG).

[ay

4 I )
A O T o .
Il IZ I3
2v R, R,
' ] J

\_ 50O

uLLh 1.19 UdE @eerliy 6T s hHmi

‘ ‘ EE_Tamil_Chapter 01.indd 11

1.5 10esiSmL BMend GlHmLfleh
L) esu1d, %60

uLgsled R, R, wommyb R, xHw eLpedrmy  1olesr
SDLHAT  COFTLfled  Qewewdsliul (HeTenasd
SITGSIGUITLD.

a )

16160760 RIS 6T
1l
]
e

N <

\_ _J

ULLb 1.20 QL flenewitifed LE6T HL BT

Qsxpmled, By (parHEnsEElaL G
V' eretrayyd 1AadTanpdsiones) CFedSLILI(HLD
QLS HLpsSHTE LD GHDILILEMETS: BaUGHSEeH
Osrerer Gauessr(hLb.

1. 10etTGeurL L HletT | GThTELD H6TeuTeTS)
eTebeuT LBl saflepid Gy Hemeurs
Qms@Lb.

2. 10ehigenL Herfleht Bewr Gui aL(HLD
Blesten(Lpdsdh Gammay (Voltage drop) 1bledr
SOL F6T6T LOFIL %@ eTmHmeurTm) LommiL(hLb.

ie.,

V,=1-R,
V,=1+R,
V,=1R,

3. @daphled  albeuns Ol uIeLD
anuU(hLD LOGTENI(LpSS GTLp& FIHTIGT Fa L' (B
CBTwE  QUPHIG  LOGTENI(LpSBSEDGHF
FLOLDTS B)HGLD.

g ere,V =V1+V2+V3
Qisd  FLoeTumigeentt  uweTL(Hdd)d
051 ManesttiDest GLonds LA HenL dbTes
FSHISFH DS F(HelHSGUTLD.
V=Vi+V2+V3
QLA ilFILg ..
LR=IR,+IR,+IR,
I.R:I(R1+R2+R3)
ILR=R,+R,+R;
OLordg 106t s R = R, + R, + R,

aGlewesilev R = V/I

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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ReretrLigy O)Londg L6 el 2A4@HLD. OLomds
161687 L (R) 6TGHTN AHGTUTGN S| AT FHDDIGD 2 6T
ADNSG OIS F6T da ' (B CBTeDS:SHSF
FLOLOMTS B)(hdE&LD

GLomsessr FsSHidblevert uwes(hsS)s
O flewessiiiy  lestEHMed Glonds  esiGamL
oSN 19enerrds Hesort mMIieoLD.

4. oaibleunm sgemLuller eurplGus GlFeveyLd
WlerGerr’ L gedsuyd I = V/R  epeulb
HeWIdE)LGUITLD.

5. @ésnmlet  agsieug @@ QLsled
Qanewrtiy eN(HULLAGVILD FHMI LPLOSISILD
1O)esTGGwTTL L LD LMy

1.5.1 QarLflevewiiy wpemuiesr
LIULIGST & 6IT

1. @eleumns Qe LpDWTeTd 6. (H
GFagmiser  opmib  Hpedliprdsertich
SAVBISTIS  OBILr  etTellend@hserley
(decorative serial sets) LWGSTLHSSLILBEDS).

2. @eeleentiy pedmewls  LweTL(hddb),
@LpeL ailend @ , Liletrerr(hLiL, LOleiTel Sl e,
10&§)  Gumehim  1O6T O LIGTEESTHIS66)
ahu(hLb LLpdhlenesrd; HesTL PlicuTLb.

H61d; & &6 ( OFTL flenewiiL))

Qh OB flevewiLy BeraHmmleb, 100 gLbsiv , 200
QLo AW B LOGTISHDLFET 300 GaurrevL siv
LO)GHT GO (LpS B GHT Qesstd sl (HeTend).
Qéanmled U@L etevipss TLpsFHerlesr
@' (WS OBnes, allphi@ O6Ter(LpSSSPDGF
FLOLD TG TLMS HlemLIdEayLD.

;1 100Q R R, 200Q
MWW MWW

>

Vl VZ

< >l >

300V
Dli1eéH) eupriie

v 1.21 QBrLfeetied @b A6 SamL FeT

GLordg etiger R = R, + R,

= 100 + 200
Oongs Wstisemr. R = 300 Q
16561 @ewrm L Lb [=V/R

= 300/300
16161 Qewtimi L Lb [ = 1 9wy

et pss ofpdsl V, = 1. R,
=1X100

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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lehrevi (s iipg SV, = 100 Gauredr siv
e (pds ofipsAV, =1. R,
=1X 200
lehrevi(Lpds fipgS V , = 200 GaurredL siv
V=AY
300V =100 + 200
300V =300V
Qaapmled anulL  lerenpds  &SLpFFseres
g2 1 (h% B0 aULPBIG, LOGHTENI(LPSSSSINGEF FLOLD
TGS TLIS] [HemLSBLILIL L ).

| 1.6 USE QawewliL Lpedn

(PARALLEL CIRCUIT)

( )
QoSS LIS]G!'IT@GO'.ITFI'_ITL'D
\BlebT@evrL’ Lib LT @06

I f / GopuLL euflserr
] \vll v
Hemer Hemen
Bletr@eommLLD [ 1AleoT@eormLiLLD
C/\j R, R,
a.8 10letT55
QULprhIE
\_ W,

ULLD 1.22 U5% B)aentliNe A6 SHemL 6T

uLtp 122 6 @ess(p LOGSTHEOL BT Liddb
QewentiNed QewewTdHLILIL 1q(BILINES HTEETEUTLD.
Buoupemmuiish  Byessr(h  LOesT  HevLFerflett G\
(LPOGTHGIHLD iR B)eveserdHLILIL
Gouesst(pLb.  1OGSTGGSITL LD LMD LITEDEHHETGHT
GTGBeTGEsT 1%, @ewevuidsLILIL (DT LG HeL Ferlesr
GTGRTGUN 1B @ FLOLDTSH B)(BI:SLD. LOIGTET(LPSSHLD
V' aphpis@s  SiLGLOUTLps  Spsrenyh
@DILILF®ENTS; Heauatiddleh \ET6iTer Geuetr(hLb.

1. Qalllaur(n et BLules 8m
LpDTHEHSHE QL Gt 2 6iTer A6 (LSS
Geumurn (' (Potential  difference ) &Fliemar
LOGT &N (LpSBS DG FLOLDTSH B)(hI:SLD.

2. 106c1QestiL’ L Sd)ett SAGTRUTET S
LB8)asTH L UedT LoSnInHGsnHmaITn)
Lorpiu(hLb. SiFneug) e R, e 1, , R,

& 1, 6Ta0T @) @HLD.
i.e.

I,=V/R,I,=VIR,
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3. 10ctiBenL Ferflet auLAIGw OlFebeiLd
18)eSTGetrTL” L rhigperfledt I L' (HSH0)B D%
FOlest  Gondg  OeTCeunTL L SHID&HS
FLOLOMS @)(hSSLD.

[=1 1+I 2
@éawetun Lt LTRSS,  Uds
Qe nnsnet QLongs LOGTIH®L BTG 2_Fa|LD

HSSndFwaris Hmailhseib.
. V_V V
QLOlesT aflSNILg 7 R Rl R2

V_ v 1,1
R Ry Ry
Ques (B udsmisaflad V' & Bésayib.
R Ry Ry
LB.F.LD. eLpeVLD GTefledLOLILI(RSEHGTTED ...
1 _[(Rp+Rg
R | RiRp
GuISGL Qunsad GFuisted RR, +R) =R, *R,
__RiRp
~ R1+Ry

o L __RiRp
L0r1S S LO)GHTHEL "R+ Ry

4. a&ppled gstus @ QL ddled 1l
Qeewitiy — Feverg sl L med, 19D
Qawewiiysemley OGTGeTL LD B)(HSHSLD.
(Ui &%: LLID 1.23)

(1 )
l\uSl'(B oLy DD
.. 60TG6uTTL L LD :
Bersiod 7| | eleemen sul.;'S]u.‘ﬂaJ -
SHI600TIq LI 16l60TGevTL L LD
O R, R, %ﬂmtﬂm@
OleoTEE S
eI
uLLb 1.23

5. @ etraEnmled BetTGavTL LD eSS,
Gohul' L urenssefled LUMIENG. AS TSI
Qaibleunm  etrpenLulest  eupGuwuyLd
1B)asTGevrL L LD umiIEmal, Ooss
LOIGSTGadTL L o0 (mibh! SevemuwinaLi
9flbg aibleunm ssigemuier euLplGu
LM LD LB)6STGetTL L & Feweurd Sewer
18)as1GevtiL’ 11D 61657SBmITLD.
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1.6.1 wuds QavewiLiL Lpamuiesr
LIULIGST & 6IT

&F(hFerlgILD QB TLADFIEVHETEILD
ietreellaneriiy  euLphis, LGS BERILILILPDD
LwGTU(RSSLILBHEDS.

FeWTS &GS (LSS B)EwILiL(LpedD)

1. @ uss Qaewtiy ersHnMled 10 Q, 15 Q
25w Qs eismL T 60 GaurrebL siv
LOGSTFLIGDGTU L GbT QeI (HeTET).
Bganmled umuyip Hever LOesTGesITL L Mhig6mesT
Fa L' (S B0 %, O)Londg LOGTCeITL L SFHDS&F
FLOLD TG TLNDS BlehISEYLD .

( )
I
Il IZ
60V R R

Bleireid) ' 22 150

auprhie 10Q

Y
\_ _J

Figure 1.24

OLors s LO)GTHEL
RiRy  10x15 150

= 60
"Ri+Ry 10+15 25

Oonss etk (R) R=6 Q

Ouongs WenGemm's o 1= = =52
Lo1d LO)eTGestTL L LD R 6
[=10A
4 o [ = V _60
e LBesTGesrTL b 41 = RI 10
11:6A
V _60
Sever 1061 Qermi’ o 2 R2 15
12:4A
=15
10A = 6A + 4A
10A=10 A

@danmled umuyp Heer  1OeTCEITL L Mhis6mesT
Fal'(hS OBneds Oonds 1OerGerTl L sHDEHF
FLOLD TGV [BI(BLNSBLILIL L F.

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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L&s @evewti Lpewmuiled, GLomdd 1O GenLuflssr
&y eTiCUMLpSID, Qenestdaliul (ReTer  15)5s
@®Dhs 06T  S®LLSlidU  Ld  G®DaUTS
@\ md@Lb. (Total resistance of a parallel circuit is always lower
than the lowest resistance in a parallel circuit)

6.1 10 Q , 15 Q A @b A6 SL FH6iT
Uss Qeniifed @eewrdhsluL LI , OLordd
100681 HLufetT Loy, 10 Q 3 L d GDDaTS
Qurssn. Qamdled 10 Q 106ISdLCW 105
GD®DhS LOBILTGLD.

RiRp  10x15 150

== = = 60
Ri+Ry 10+15 25 6

SauestluybiseT! Qonds 1T udet oy (6Q),

QdewsisaliLL (HeTer 10&d G®mhs OGS U6
LoliewL (10Q) ol & GMDAITS 2 TS

2 _hIsOHh5GSH
@giflujon?

R Lds @avenitiL) tBeTaDMIeH 50Q oHMILD 50Q 4w
B e ser 250 GouredL stV LAGHTEU(LPSSHHIL 6HT
Qoewgsiiuc (Hererg. @dsnmled  umub  Hewer
10cTGerm’ L tugeflesr  Fm (B Osrewms,  Conds

OGS CesTL L SFDGHF FLOLD GTGHTLIEDS [blemLldEaLD.

e I )
I, 1,
250V R, R,
lebrasd)
euprudl  50Q 50Q
\__Y _J
UL ID 1.25

OLorss 106 THemL
RiRy _ 50x50 _ 2500

Ri+Ry 50+50 100
Oonds etz R = 25 Q
OLongs WeGeam’ Ly I = 14 =250 =10A
R 25
Lo BeTGeorm’Lip [ = 10 A
_V _250 _

Sever LB)esTGerrL’ L LD Iy = R, 50 5A

Hener BesTCewrm L ip | = A

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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Sever 10e1GeurmLip 1, = L4 _ 2ot =5A
R, 50
12:5A
=l a0
10A = 5A + 5A

10A = 10A

@ganmled umuyd Hever 06T ReuITL’ L hiserilesr
wB (WS OBnds Oonds 1OerGerl L sHDGHF
FLOLD 6TGV [BI(BLNSBLILIL L F.

OFwedur(® 1.2

Rp Uss Qaewtiy Wstanmled, e GT
Sy 10651 L &6 ol (KD Benessidisli-
ulLmed, Oonds leigmLules Loy THTas
R LBt B ufett LoFNNNe) L) B mh@HLb.
6T.&M., 100 Q hmid 100 Q AHw B
0TS BT o (HID  USSE  Qewewitied
O)enesstdHLILIL L T6y,

OLongs leiigeL Loy (100 X 100) / (100+100)
=10,000/200 = 50 Q.

F(HSBLOMS, 100/2 = 50 Q.

@Gs Gumetimy, U SFeTSGH®ET HhiEGar
Q1) LM &HaLD

1.7 Q&ML & LS B)ewriLf
peom ( SERIES & PARALLEL
CIRCUIT)

st HMIFeTed OLpLoumeId B\(Hrells @eweuriiL)
wppyd  HvEGCH  LWETU(HSSLILIL 1q (HSEGHLD.
2AQlunn QeI BLILIL g (hhbTeD
BlesismLulledt ATy  HeSHL,  CBTLT
@amewnifeh 2 eraraunHemUd LSS Baentiieh
2 reraunedDUjld  FHSSTsd — HewTdhd(h
QFuig 9D L (HOISS Fifaer Siemail

Gauessr(h'Ld.
e R, )
> NMWWA R3
L MWVWWAL,
g NMAWWWA
Rz
Bleiresd eupraid (V) ———— >
\_

uLib 1.26 QBALYF & USS B)eEwILiL LpeOD

Glord%

11/10/2020 12:53:20 PM ‘ ‘



uLh  1.27 &@SSOULL QsTLi & Uuss @evewiliy
@

uLgdled R, & R, usbs Qawewrifeyib, R,
Qaiafgemgn@o  O&sTLy  @eewIiunseyLd
ST LI (HeTeng). BsetrLig OLords
LO)GHT B DL UNGHT AHGT DSBS

L:(L +LJ
Rp (R} R,

RiRp
Rp=m——a
R +Ry

&nGung Rp wib R, wjib GO flavewuriiied
Qmliusped Gonss leiger Ry = Rp , R; A& Lb.

6I. &M. ULGHeL 2 aren Berkmmlest GlLornds
letideamL g H685T(HLg SB@LD.

( R, 10Q )
. MWW
R; 49
AMVA_,
R, 15Q
L 5 AMWWA_ |

A eupid ———— >

(a)

R, 6Q R; 4Q
Y AVAVAVAVAVAV NS A VAVAVAVAVAVANERE

< \Y >
& y
Figure 1.28

@dapmleb R, (10Q) & R, (15Q) @uar(Hid L%
Qavewtifeitb, R, (4Q) , Conasiess @b LOleTH-
ML H@BHL 6T CIBTL FeewTLIIeILD 2 GITET .

RiRy, _10x15 _ 150 _

Rp = R, +R, 25 25 — 09
Rp =6Q
Ry = Rp+ R3

@& & et ClLons s LOGTHML 102 AGLD.
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| 1.3 s safler aiemsser

LOIGSTHEDL BT B)(mOLIBLD ifleyserisL

19 G111 (H ST
() iy wormr 16leirgent (Fixed resistor)
(i) Lodliyy ommyip 10)esigemL (variable resistor)

1.8.1 1oy oap 6T ML
(fixed resistor)

Qaeumas  BeismLuler ey  LIHD
Buievg). e1erGer @evau oIy LommT LOGTHEL ~
61 erarLiL(hEesTmest. @aett @GMui(h uLLb 1.29 )
S L LUl (HETe).

uLib 1.29 Lol LOMDIT BT &HEL

_W_
_E_

uLid 1.30 Lodiy ompr et S ufetr &nlud(BB6ir

@Hed G Fev UMSHET 2 GiTene. Qe
AUMSHET, OSIS®L  SWTflGsl  UwesTU(BLD
OupL Herflesr g L uileb LommiLI(HHesTmeyT.

Loty LomIT LO)GTHE L UNGHT 6D BT

1) & lesrgeL (carbon resistor)

2) &wred Fomiiu’ L lerger (wire wound
resistor)

3) 2 Gans 2AFmer(h eiTHemL (metal oxide
resistor)

4) o Gevrasll uLev tOesHeL ( metal film resistor)
5) @«wFAiul L 10eseL 6T (Printed resistors)

6) Gupuginfed uHssuED QUKL S6T
(surface mounted Device - SMD ) euends LGS H DL

Aoy auews LG HL F6T

7) Gmi 106 Qeuliug @S aims 66T
S &6  (Positive  Temperature — Coefficient
Resistors (PTC) )

8) eyl Oauling GeIsD QDS LG
FSDLEGT  (Negative Temperature  Coefficient
Resistors (NTC))

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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1.8.2 &l 0t HemL (carbon resistor)

17 BemevoiliLé SL&eT —l

ST QLT HeIT &[flé Heveme

\_ J

UL Lp 1.31 &iflo 18T HanL

GG S61flLoe8sTGewsti(h FGBDAIMULI
Qewewsid g/ <21C51(h EIETT] o Wiy
2ALPSSSFID OClauliudHleid eusbgid Fm Fm
@FflaeT angeusdled swnfssiuBEnSs. @&
2AemeiHCEHDeuTn Swrdfliy wpemuisd Hny Hmy
ormoid QFwiu’ (h 2 (heurdsiuBENS. @Hetr
uLpIGw GomEs Here) Glsmet 1eTGer T L LD
L' (FCG CFess wpiguyid. Sikls 10T GevrL’ L b
Csaddanted @g e1iflbg! ai®B1d.

LGS H6IT: @emmbd LOIGTCeITL L SblenaviL
LweTU(RSSILD aunGleseldl, O\ TaneudamL & ommib
1g.09.1q. 1GeTwFEefled LwesTLI(hHleTmerT.

1.8.3 &ifwmed &FHOOLUL L 86T S
(wire wound resistor)

@D L Bertd CEreverL wBdHGraLD HLoiwiTes )
2 (meweruilesr GLoeh FHHMLILLIQ(HIHGHLD. HLOLMUIGHT
Qm  poasend  CFbys  HTeOECerT(h
Qwewu1dBLILIL 19 (h@GLD. 19657 2AgetT GLopLTLiiesr
Gwed  OFgmbld  unHSTIyL  YFFINS
L& 19 (hS@SLD.

Qs 2$x5 Geuliud wHmIDd AFHB
Hoetr  H1EGUNGESE g B riserileh
uwTU(RSSILBEDE. @b  FHrebeSlwipme
Alenaflewesids  Olawneteng o@D  LOGTHL HGEHLD
SWTASSILHEDS).

é )

Bemevorlish GO &IOS 2_6TeNTsHSHenHE (3% (1T):
&hHfl embEETMD LMy
&IDL9 SHOLILL(bETeTS

\_ J

UL D 1.32 &Swmed &snHmUUL L 16)6THeL

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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LILIGST 6T
1. @hd s LOGTHL HETTEIE GLIHLOLITEILD
OB TSI &), 1OI65TF5HH) euLpriid), LommiLD
566)61)6?!_,@57&# Fomisefled  (Inverter  circuits)
LwGTU(HEMS).
2. Qung 9edCu@mss) uioliyseatlsd (public
Address system ) LWIGTLI(HEIMS).

2 b5 OH5GSH
@gifluon?
Hl&560 it GGgmsw
SeueaUGIL BSHCITLD AEGHLD

2 Gevrrshiserflesr

1.84 2 Gwns YsmF(h LeTHmL
(metal oxide resistor)

Ooevellw  serentmgll uLedLuller GLoed g ehT
2ASDF (B LoHMILD H65T1q LowTUIe) 6T LFFTe8Z)
yFiuL (B 2 (HUTSSLILBEDS. BQarcms
LOGTSHML WITeNIS 2 61T OQULILGSMBUILD FISHEHULLD
BThIBGFa QUG Bbbd; FEETEUITIG LI GOL WITCHIS]
CaamaudGanmeunn Oeul L b ®, FepLlLoul (B

Bl L LO)GsTH L ATl
2 (HUTSHSLILBSDSI.
4 )

2_Qeons Hh&ems(h LIL6OLD

Q&Tmolé SiqLliLL e

Bemevotliéasou BemevotlisasoL

ULD1.33 2 Gevrnd YhEF(H LO6HT HDL

AL & i BT
1. wHm OTEMLF®mend: HTLIGeYD HevsTL
B &6 LwesTL(hSgeuTid (Long life).

2. 2wy aFiCeucseniley (High  frequency)
Sotiunsd QFwevu(hLb

3. mglusgderted  (Moisture)  unSidns

2 G QNS
4. 450 wddl Qeuiu Hldev euedg HThiISd,
Fa 1Q UI).
1.8.5 2 Geursll UL eV LT HEL HGIT
(Metal Film Resistors)
Qamar @yessi(h eueBLILI(HLD.

1. &ugiott urev hlesrgemr (Thick film resistor)

2. GOuoevelw Lt ev 1)estmemL (Thin film resistor)
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1.8.5.1 &IqLoLl UL GV LOIGT DL
(Thick film resistor)

Qalouens OHIEML 2 (HweT  ageusEGeur,
SLDL uqaubHGT QUG eUMLOGHBLILIL I (@ LD.
o maruilesr 2.6TGer gL GFyd UL VLD
DUSHLILLIG(hIHGHLD. Balauens OGS BEIT
2Ublad Hmett C\HTeETL HM15 QhdGLD. Q& 2 Wi
i)etrew (Lpdsd HDHmISaTeh LweTL(HEDS).

1 euetoTetSGMIUI(h / L 6mL&ET 4 SiqLILIL 60D

2 S(HENM&HGSSHED 5 ety
3 uLeolb 6 (LEDEUTSHET
o _J

ULLD 1.34 &lglolt uLev A6l LUl GmIda@ Oeul (hd
GsmmmLd

LIWLIGT &HGIT:

1. swg 21576 66T FDMISH66H
2AsMaug Fevedlr Gudl wugliisefleh
G MCE R

sewsilesflBarfled LwichLI(hEDG).

3. 10esrGerrmig (Motor) S (HUu(HSILD
FDMIHHeMH LIWeTL(HEDS).

4. GuLrg &hmisseiey LweTL(hEms).

1.8.5.2 OoeveSw LIL 6V LOGTH®L
(Thin film resistor)

o wijhs HLp OaressL CFgmbd (1) SHevewiig
@Lpadleh GLoeb 2 Gevrres allwimengy LsliL(hLb. B
2bla OauliusSn@ 2 L udsriul (B, et GLogy,
Oogiaunsd eflgd QFdnutiu(pn. Beleuemsuiesr
epeuLd  LO&F  FHWIMGT 66 OGS HMENT
SWITHSSBGTLD.

a )

BaHemeUILITEDT LO6OTSHEmL
FlNemeoTll O1UM
S (IH6T 666D E16UL (hGH6d

6U6sOTETOTSGMIUS (b

UM &ISMILLILL &8 SuoebeSlul
SIBMLHUG, 2 BeonsLl LL6dID

QFIMOG Sk

\_ _J

UL b 1.35 Goebelw UL 16T L U6 GDISHS
Oai B Csmmmid
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1.8.6 AFSALLOUL L 16T SHEDL H6IT
(Printed resistors)

SIfILD LOIGSTHL ST, LdF &L Ljdald CGumed by
pdasafled  AFALLUBUL, — AFF UL
LO)GSTSML H6T 6T ILI(H SIS

ULLD 1.36 AFALLULL 16GTSHL

21 G| Fn_GUIBI L GIT

1. @®nhs 01Fevey
2. @®nhs Qb CUTSHILOTEEIZ).

19175 Fa_GUIBIH 6T

LIPS MTEDT LOIGSISEL BT LOMDHMIQIS] L)% HIq G8TLD.
BQsasieh HFAL 1L F FHmI uevawssamenGu (PCB)
LommHm GeUEBITIq UL G LGV &TDLIL GUITLD.

1.8.7 CGuohugii9ed ugésiiu(h o
UL HeT auens (SMD)
L) GST H @D L HGIT

SMD  ereésimmev  SURFACE  MOUNT  DEVICE
G, AFALF FDHI U SHeTlcy (PCB)
STOgL Ul e seflesr God Gmriquimsls  UHD
®aSEILBHTD SMD 1O)GTH®L F6T 6TGOLILI(H -
Engl. LwGTUML 196D 2 6Tem HflD LOGHTBEL BT
ol emalled )sFAMlwg). F517 , OFaliaus LoHmILD
56T aul' L auigeurkigeiley LwesL(hdsLiL(hEm).

UL b 1.37 SMD 16687 SEDL H6iT

2 )| Fa_GUIBISGIT

1. @aluds WOSTS®LHET, A LPEETHET
ELPGULD LIVeDEH6TIasT GLocy LHMD eneudeLiL-
BEng. @BeTeh, LVMBHND /G-
Wheus  slissiuc®,  UvaBuiesr
G ATE LN QT SEETLI
OurmGSYLD, UHD eeuddajd (Double Sided
PCB) uwestu(hsS (Lpig Hn).

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek
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2) @gsliuevamsuiesr  GLoeh R CIRUCEET]
QuTsEID @uibSaio (PICK AND PLACE
MACHINE) eLpevih ereiflled QLim(mdHeuLb.

197$)Fa_cvib

UpBen LOGISMLsmen ASDD), L 16651~
WL BDETLI CILIT(HSHIUS] LB FIqGTLD

1.8.8 oy ormiib LhleTHemL

( variable resistor)

e EHMID CFwedLI(RLDBUTS AH6HT LS 1L,
CosmaudGanu  Lomhmlweniodgld CSM6TeTeuTLD.
e1aiGay  @aay oy oTmid  OGTSEL FHET
NG EETR

v

UL b 1.37(21) iy b ersemLufer GBui®

é )

SIfloll umengd ——— >

&LDQVILD (LPEmEDT

l«—  HLUUML (b i&Fs
;M)
OUMHSSLILI(LD
FH(pomevof]

e lg

SemruilLLILibld
(pemeut (3)
\_ J

UL LD 1.38 &Iy Lommyib AT SEL
O’ Leraf)Guimbi’ L i)

iy Ipid OIS eTeTUSl 6T
OumLeiraflGwim 151 Gy A@Lb. B aunblewrmed
HmId  COFTmesHTL HHefleh edld &L (HLLT-
(haemnzseyid, oHmib OD L (HLUT(HSTTEHeLD

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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LweTU(hEMSE), BF6ST (LpBevLIGS aumagy Guimesin
ADLOLILTERLD 2A56T GLoeh i Glosbedli 2 Gevrtas
2ADLOLL  GTOMNBISF FLPSILD GUGHTERTLPLD, OGS
OWBIL LD WSHTHLD HGDLOSHBLILIL 1G (hSSLD.

@Fleb Qi  Bupayd euGTILPLD (<)
QST GUEGTIAPLD  AMLOSSLILL (B,  FLPGVILD
uEFGwn(p OB (h O\BTGHTIG (HHGLOTH)
QLIRS 19 (h&@HLD. B)hleb eLpattn) BewewstiLjds-
FMOHGT 2 6Tanet. @setr Quessr(h QevewitiLd
STVSGT &l utesuflesr  (carbon  track)
Qm  wpwerGur(p,  HeDTeTn GBI
UGS BHT(HLD @eeTdhBLILIL 1 (h:GHLD.

und) nmiib e &6 ( Semi variable resistors)
wHnever wpesterGy HdLHEGHLD Uk (Preset
type  resistors) OGS E®ATL  LTH  LOAWILD
OGS ST 6Tad  AMLPSHSLILBEDS.  BetT
wdlidemer po CHamaudGanL omHm] HeLodsd
O BTETETETLD.

é )

6L6DE(LPEDETT

J

uLib 1.39 UM oyt lergeL&er (Preset Type Resistors )

LILIGHT &HGIT:
1. & i g s 0FT®eVssTL Fseileh
W MCE R

2. 10ehevipds  Hlevevli(hddlaaflet  (Voltage
stabilisers) LWGTLI(REIMS).

3. sevdLflaafley (inverters) LWGTLHEDS).
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1.8.9 st auans LOGHTHL H6IT :
616tr. 19.F) & 19.49.F (N.T.C & P.T.C)

QuiGung v seflouams OIS H®TLT LHD)
2ADBBHOST6TOT T CUILGDTLD. AMGIBECT 6T
9. F(N.T.C) wip 19.49.8) (P.T.C)u Ld &LD . @awaubeir
Flov ADILeet LctTLH®6T S 65168 (h 6T 66T

Gy Oeuliug Gewis ergaL et (Positive
Temperature Co- efficient (P.T.C) Resistors)
(Posistors)

f

\ J

/
@ ) ®)
\_ Y

UL b 1.40 QUITEeVL [J&6T

Baieuends LAGTHML H6IT GeuliLBlenev 2 wihLoGLTg)
AUNDBIGT S UG 66 AL BLOTGLD. B)eMeuds6ir
CUGTSTGTSIS OB TS HTL LI Ol 19 H6rfl6h
"o1" GGl 19 & LedsT b1 FDmIFee
vwesu(hSlesimesr.  uLLd  1.4060  Qurdleivr i
S L LUl (HETen).

1.8.10 &1y OauLiug @ewrs Lletr
SdL&6T (Negative Temperature
Co-Efficient (NTC) Resistors)
(Thermistors)

\_ o y

uLip 1.41 @&FLBleL [y

Barouans LeTHmL F6fer GauliLbleney o wi(HLD-
Cungl LUl AHeTey GH@DEMS). LG Quikif)
(Power supply) @uids1L(HLOCUNS 2 WL 1@ LD Sl
OGS TGastL L Glewtmed (surge current) Flev 2 mLILH6IT
GasLoeLwevrid. Abblmevewd Heiidhs 6T6i.
9.8 106BamL ST LWGTL(HSSLILBHE TN, @S/
UL SF6O S L LU (HeTen).

‘ ‘ EE_Tamil_Chapter 0L.indd 19

19 auwentd@nuf®
(COLOUR CODING)

OehigeLFellest  Hiewest AL AF6HT
Gromuringed eLPGST M) CUGTITGUSTLILIL GDL_ T
QUGDGITILIAIBGITTHL yFILBEDS). a0l
ueTeISSINGLD h Lol O\ET(hSsILBEMS).
B#Gar  cuassassisEBI(BH  erelIL(BEDE. )&

uLLp 1.42 (1) 60 ST LLUL (HETETS.

123 4

uLLD 1.42 (=) 1OlGiT ML Ul6tT auateressrd@Gmiuf(®

Qe  psev euetewid letiFedL Lo 16HT
LpH6D QVEGSHLOTHLD B)TGETL TS GUGHTEHILD
Quesermd  evdsonsayd  1(hdGIS6STETET
Geuesar(hLb. CLPGSTDTRUS) CUGBITGSUT, )M BT
LoFn96tT  eTcvcwllSmE®ul 10 61 ABWSH15S
Ozretr(h, Comses. @et(h B)evdsdbihids@rhL Gir
Ou@pds  Gauetir(hib. FwLSGLD Loy LD
2Aamelled  @BSGLD.  BIGTHTS — GUGHTGHRILD
JHDSHSTLpe) 5 @DTL 1% (tolerance code)
LTRSS LILBEDS.

61650T6T0TLD A  SBES — ahDSSTDe)
(Tolerance)

smiiy (Black) o) 100 -

uqgty (Brown) 1 10 +1%

deauiy (Red) 2 102 +2%

opmepe (Orange) 3 108 =

wepeat (Yellow) 4 104 -

u&ensg (Green) 5 10% =

Beold (Blue) 6 108 -

oargm (Violet) 7 107 -

&mbued (Grey) 8 108 -

616,630T6mLD 9 10° -

(White)

Smialb (Gold) - 107" +5%

eleuarerfl (Silver) - 1072 +10%

6T[h& 6UETTETOI(PLD  — - +20%

Bevemed (NO

Colour)

OFweduT( 1.3

UL LD 1.42(24)6b 2 6iTendy) GLimed, auessTastd:@GmluiL 1q 651
epeuLd OGS SaflasT LB INewertd  devTL MliyLb
QUGTGRTF FHBTLD PGITVIDeSTS BT GlFiicyLD.

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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s

Tolerance
Multiplier
2nd digit

1st digit

uLip 1.42(<2) OGS SHewL Herfletr
auatTeRTdGPuTL L& GBldGL0D
aictremd shagn

1.9.1 abwssmipaj (Tolerance)

gpDSSMpey  cTeiLg  AdS®L LB
AQOSGHIULL TR BG.  Flev

SWTHILITOT [ &H6T )51 H L UGS Loy,
TODSSTLYaY, LB6TF &) Siena (wattage) ASwauDaHD
CrmqunasGaur ,  cuetiest  USTILOTHEGEUT
8lctTHamLulletr 2 1 eSleb LbG g N(HEesTmeny.

4 )
. J
uLib 1.43

OlSIBmLEMaTS  Swnfld@d  Gung)
Biewuissiiu’ L senelb@Gd Filwunss Swflehs
Quicurg). 2681 Aenalle) FDHMIS Fo (HHVTHBaUT,
G®DUTHCUTHTe  BhbGD. % Slids
wprwns Heo swrfliy pensefled anUBEDS).
2A5CBar, Swrflndesr <wemalled oy LomHMLD
anUbEDS. BgiCar TDDSSTLHaY TTLILIHEDS.
Baetr Py £5% () £10% A5 @(BHSSULD.
OB UNGST  GueTsTewILl  LIL DL HEM6L  BEOL &)
uleL &hi%s Bowns @BSIeD +£3% 6T6vayLD,
Oeveiraflwns @ mBSIL  +10%  THDSSTLPa
LodlienLiuyLd O\BmessTiq (hdb@Lb.

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1

‘ ‘ EE_Tamil_Chapter 0l.indd 20
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auassTeuTd GMUT(B eLpevLd LOGSTHEL Lo IL|dHe6rTd
H165Y)] 6V

(WSS SSML (R 1: Lu@pLiL) mIlLy LLpriL
10x 10!

:@D} =10 %x 10

100 Q
T (WS &I SSML (R 2: uepliL Heur'iy smitiy

12x10°
120
T(WS&ISSML (R 3: uepliy iy Heur'iy
10x10°
w 10 x 100
1000 Q2 =1k Q

T(BSHIHSTL (B 4: LDGHFGT e /T HlhidbLD

47 x107!
-

10

4.7 Q
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T(WS&I&SML (D 5: ATChS AT GhS T ChS

33x10°
33,000 Q
33 KQ

T (BSHIGSHTL (B 6: Hauliy Heuliy Hauliy

22x10°
2,200 Q
2.2 kQ

T(BSHISSTL (B 7: LDEHFGIT De1dhIT LOGHF GIT

47 x 107
% 4,70,000 Q
470 k Q

1(W55ISSML (R 8: upLiLy SMILIL] LFDF

10x10°
10,00,000 Q

1 6osm g1b (1M Q)

T(W5ZISHSML (R 9: LLpLIL] SMILIL] BMILILY
ﬂ;& 10x10°
10x 1
10 Q

T(HSSISSML (B 10: uFedsF BevLb LILPLIL]

56 x 10!
\_ _J

uLLp 1.44

ilesTSemLsaflesr arpmsHrLpay (Tolerance)
Lo I GEsT S &H68oTL M 60

1. SLpsseL LG T HEDL IEAV a0
ahmdspa)  (Tolerance)  LFNIN6E1h
5687 (hL91g S FH@LD.

ULy SmILiL LpLiL) ShisbLD
10 x 10!
100Q) £ 5% AHTaUF| + 50
95 Qto 105 Q

T

UL b 1.45(21)

‘ ‘ EE_Tamil_Chapter 01.indd 21

2. SLpdametrL LGS TH L Lodndeyieiren
anmdspe)  (Tolerance)  LFNINw6E1h
5681 (hL91g & FHe LD

Gl

UL Lp 1.45(<4)

uge& bevb FHauriy Garererf]

56 x 107 £10%

5600 Q= 10% AL £ 560 €2
5040 Q to 6160 Q

| 1.10 dggansier oifser

Um6VL! L6660 FMmISEeiled LmuLb LBesTGesTL L
weest Lilest i) epevid ererflbleh HevsrL mis
Quicvrg). idFnar edsmaents LuweL(hdd) o7.8.
wHmib 9.8, FHMIGHMND 2 6rer oleTGesmL L
Lo n9eavtuyip HevsrtMuieurid. EidFaF et aildser
Qe (h eueSLIL(HLD .
DAGILITEUGIT:

1. BerGestrri’ L o)

2. 1fetrewn(psds el

OegiioetT efleh@hrastl gAUFL BFFFTLL  GT6STLIGUT
QaiafSsmar 2 (haursEwsned eurfler Gliwigmed
2ADLGSLILBHEDS).

1.10.1 BetrGewrr’ L o) :

Qh FhFlieou Crrssl umyp 18eTGevmi’ L rbis-
ofledt gl (hS OsTws,  AFFHENINO (HbS
OQeaueflGuw umuytp  10TGeSITL L hibelehr  gat’ (B
CBMmSEGHF  Fowns  QurEGd. @HCeu
Sidamdetr BesrGesmi L el erevriL(hEm).

4 )
LOl6oT@6DTLLLD
2 _6m@ar LMLIEADS)

LOl6dTGeDTLL LD
GeuerflGw LMD &

\_ J
1.46 BFEFFTeAGT 10T Gl L )

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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uL &&lev, | e16dim FhIL obhg HLsbHHeler
epeuld  gDUBSSIUL (HeTargl.  @Fed  Lmuyb
)es1Gawm L gt 1, 1, 1 1, ommid I3 HSLb.
I, 1, &1 ASwenar Fhdlieou Crrss
umiiSlestmer. I, wHmid 1, FhSNIOmES
OeuarllGuw umiiBleimest. EjdFmsfesr BlesTGestme L
eilbluflsstLig

L+L+1,=1+1;
i.e., FhFIeoL CrrsElT umuyip 18)esTGevrTL L higbeiT=
LT ANMRNGES OeuafGuw umuyLb
LO)GSTRGSTITL L 51 GIT.
ABTAUS);

I,+1,+1,-1,-1,=0.8%Ce st
OGS Gavte L @9l FLoGsTLIT(h 2@ LD.

1.10.2 ifletreerpds aiH):

Rup OsrLy  lerEnmled  BanewrdsLiL (Heiren
Qalbleunm WsigmLuied nHUBLD OGTENI (PSS
afipgflaatlesr  Fal' (B OB e, QULPHI
LOGHT &N (LpSBSHDGF FLOLDTS B)(hI:SLD.

(A R, B )
=)
+
— R
—_ Y V,=IR,| °
|<—v3= IR,—>| L
R3
N ¢

UL 1.47 SFEFmeer ileresipds i)

QUh LpHLICUDHD BeTHEDMD erhHLU(BLD
10)6tTasI (LpSS iLpIF Flaerllesiga L (HS0\BMe0S auLpEIS,
ietren(LpdssbD&GSF FLowns B(meb@Ld. BsCau
Spgemainier leres(Lpss aild) (FmhaLons KVL)
eI IL(h D).

V=IR, +IR, + IR,
V=V+V 4V,

6T.&IT 1

@uiuL g  BerEnHMley  Hidanars  eGbmwl
uweTu(Rdd)  Galtleumn etsamiuller euLplGu
umuid )T GesiL L gFaesid Heverd:d(hs:

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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6Q 8Q

90V E{;| 2Q 110V

IL+1

—i A

UL ID: 1.48

Siay:
1006sTGasri L efbluflest Lig 18esTGestm L tb Lmuyid
SomaFilewewd @Ml Gouass(Bib. erer(Lpss
aflFufetr g KVL  gwetum’igeves  e11ps
Gaueser(hLp.
1. ABEFA qphmy Quim LOGTHDDTS 2 GITeNg).
61,+2(1,+1,)=90

81,+21,=90 (1)

2. CBEDC er681Lg) LODDIGOLOM(H LpHMILIOLHD

LO)GTHEDHDTESLD.

81,+2(1,+1,)=110

21, +101,=110 (2)
e STSILSHS, Fwetur(h (2) & 4 Heb
B russhisemied GLmdbs Geauets(hLD.

81, +401,=440 (3)
(3) Bmibg (1) 825 HLHGSHTEH

81,+401, = 440

81, +21, = 90(-)

38 12 =350
IZ =350
38

I,=9.21 oyubiur
1, &1 odlinfanewt (1) 6v NgHud’ L mev, I, 681 Loy
SlewL &GLD.

81,+(2X9.21) =90

81,=90—18.42

I,=7158
8

I, =895 bt
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aibleun(m eiiseuller euiflGus umuyLb
8letrGeormi’ L Lb

1. 6Q  auflGw  umyp  lesTGewrmL L LD
8.95 DI A4S LD.

2. 8Q  auplGw  umyto  18etTGevmi L b
9.21 DI AGLD.

3. 2Q euflGuw umuyib 18T GesTTL L LD 8.95 + 9.21
= 18.16 SHLDIIWIT HSLD.

GT.&IT. 2

uLgdled  smeyd  lerEnmleb,  SFFFTL
aflFlevwis LweTu(hSS), aibleur(s LolesTgemLuiesr
auLpIGw umuytd 0TGN L SFlewaevids HessisE)(h%.

4 5Q 4Q )
A B C
> Rl Rz < [
Il IZ
av 20Q|R, | F 6V
yL+1,
4 y
F E D
\ J
UL Lb: 1.49
SrgFnar aflFuiestiig
ABEFA &ppled
5L+20(1,+1,)=4
5I,+201,+201,=4
251, +201,=4 (1)
CBEDC &mmlesTLilg
41,+20(1,+1,)=6
41,+201,+201,=6
201,+241,=6 .(2)

Siey sewr, (1) 80 4 A0 @y UdsshISeTeLD
OundFlerieh e LiLig).

1001, + 801,= 16 .(3)

(2) & 5 A @y udshiseiled CumsEeTed
SewLL1Lig).

100 II +120 12: 30 e (4)
(4) Opbgl (3) 2 HLAGEI BLOS G HGOLLILIS).
100 1, + 1201, = 30
1001, +801,=16 (-)
4012 =14
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I,=14/40
1,=0.35 oy

1, 61 odliewws (1) 60 TSI L meb Slewr LiLigy
25 11 +20 X 0.35=4
251,=4-7=-3
I, = - 0.12 b1y

(wLoasrsiv) Gmui(B )erGevr’ L ib e1H)f FHlawsFuieh
umiieuengd GBlsSns).

| 1.11 1etrG554) (CAPACITOR)

Be1Cssd)  eretiLg  LOIFSSDWS  SHeiTeR)ET
Ca4d) ®audgidh Oanem® Casmeuwnes 6LmTLps
OauafiGupmis @  ereremyaiwed  GLmmeiT
2&Lb. LOTCHHEw hiFlevdHled Capacitor 6T6o
2ADLP&HHCTLD.

Qa6tt 2@ SUMIL @D . &Il L)L
Ouifl @ AGLD. APl AVGHT ®LoSGTT
aumgl (uF) eouGasm sumgl (pF) ommitp mrGevrt
&Ll (nF)

uLLb 1.50 60 LOeTCHSEI6T 2 1" HL 1L ewLoliL
ST LOul (Reteng).  WesiFddlawd — CaHdh@HLb
FHmenest OG0B & &G dImett (capacitance)
eredTmLD,  LilesiFSEHldwd  CapEGHd  GUTmemen
1016315 5% 6TGSTMILD ADLSSCmLD.
esigmLsmants GureGea, STCHE:EEGHLLD 5
WS  20% A@ILSSGHIULL  TDDSHSTLLGL 6T
SWTASGSILHSDS].

é )

SLSHGID SL(b&6T

SLSSHMLIOLITIHET

LoledTeUMLLI

\_ J

uLLb 1.50 1)etTBS &)

STl eTa@Ilh A, Qhidlevnhg  aflehehres
®L0&BGH6D SLTTGL UG CLwiTmed uLphisliL(hSmS).

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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1.11.1 eugevrimy

Bz o sdewTgdh  GHdauid @)
esTeumiiser  OsmesrLg).  etim 2 6T GaruyLb,
oHemresTn GeuefGuwub CBTeEL MG, @
Blevev LOGTFTIS®SSH CHdbd) ®aud@HLD. @)% FTesr
10065 TG S ENINGT (LpFHED HGDLOLILITEGHLD.

5 (B60N& 2_(Heme
SLEINS

&rhigHe0) / GBL.DL(I]‘

uLib 1.51 GevdILelr B e

Olgrioett  efl@h@henf]  @eurebl.  omiel
ouretr Hlaflstur” ommib L d& ehehrest! (57
Gouett  wpsivgaiyCrns  sefldsafiCu  Qalei-
owiloard sar®  Ngdser. L Guosbr,
OeviIL6T BHITF CFIhHBUT 6T6TLUHTEV GevlIL_ 6T
&BHdav eTa1IL(HENS).

2 _hIsOHHGHS
@gifluyon?

A TLDLIGFID 1)1 B ),
SADLPSBLILL L G).

SHGUSTL_GOSTFIT GTGOT

1.11.2 <emLoLiy

uL SFewet  BeiT@ Haualdasayd. @ HLSb)-
S@h%5&  B(HG6 QU BB @LrT(meiT
UGHLILL (HGTETE). HLSGHILI CWITIHEDGNT, HLSHT
omi &b (dielectric medium) e16TMILD HLShHlBemarn
18les1eurmi1seiT(Electrodes ) 6168 mILD AewLp&EIGDTLD.

(e Wizt )

CrifletsL b

(LpEmEDT

uLLb 1.52: 186t CH S Eufatr
UGS ser )

\_

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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@l  vweTUBSSILBLD  HLSHTLI-
Ounmeflesr Guwengd Oaress(h e CHbEuINesT
amsser  (61.5M1., H1HS  LOODID  WLOSHHBT
10)651@& ) H6T) GiwiflL i (herener.

1.11.3 Be1C544) Gauanev GlFuiuyLb
LI

uLtb 153 60 e  eTGssSE)  1)etTeRmmIL 6iT

Be»evu1dHLILIL (RS .

r SLSHGID Eem0tISIL (h&SH6T w
Q+ + -Q- GOTETLLD
+ —
+ —
+ —
N T B ——
+ | -
BLSBHMLIOLITIHET
. [ &uie
| "Bedreorpdmib V

- _J

UL b 1.53 1fers&mmley 10)aT G

18)er GasrHmLd

1067CB5E (1  LOGSTHVESILGT  Frall  eLpeVLD
Qoewssiiu’ Hereng. el 'S & QuidHere
106e7Gawrl’ b umytp. @sewed , A (LPGOGET
Gmrr lesiGeordmeptd (Positive charge) B (Lpewewt
Tl OSICDDUpLd OuniEns).  GLondsddled
sl ddlaafled ety anuBEng. QbBlsLpa)
180657 GasrmLd (Charging) erei(BEMSI. (LPLHGILILD
LO1GSTGGIHMLD AL bESHID HHH6T OGS0 (LpSSHLD
QULPHIG LOGTGOI(LpSSSENSGHF FLOLDTS BB E@LD.
g6t 19687 10eiTHENHMIGD LT BevTTL L 1D LMy,
HLSHsa1Meh 2 6ren LT GeaHmdSer eTalTeg),
SLISM  QUITHTIGT  SeiTanLd, S SHHEHHS,
Qv G 2 airer anr Gleuerf] LoMmyLd L86HT BeVH)6tT
LOVGHTGNI (LpSBSSLI QITISSILD HAGDLOEDF).

ileiresflndHLb
18)esTGevrmmiDd AL [b% 2ADLO)GHTCH S Eleww
2AFFHDOIOBBEL BSEw 19657, (B LEHaLGT
Qe prev, Camduimbs O6TFHS) LpLpaISHILD
s1e0wnd) e(Bid. @FCFweoun(y, OleesndsLd
eIl IL(hEIDS).

&L &S 2a1l_& aled Lo (Dielectric strength)
SLSHTICUMBTTNE, ASDG — UTHINeV6VTS
2Aenalin@, LlesTewnLpds Caumiui’ g eesd &mhiELD
Smest HL &M 2o & auedentp (Dielectric strength)
NG E I ETR
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1.11.4 10erCssflsarfletr O FwiehLIT(hH6T

1. uss Qaoeniie) Pamenidsed , @F 1q.5.
lestFdhledwd Cpdd) ald@Lp.

2. Qs flavesiiieh @aessidsed , &/ 1q.5.
LOGTFMTS®BS H(HFGLD.

3 @& g.d. BeiFngsms ABdS FDMILGHT
Qewid@o  (coupling) ATV  1g.F.
Wles1FmISemBs H(HH@GHL (blocking).

4 uepaLelr @aewidsred  LAeiTeslDgBLD
2ADL &N (BHLD.

5 Q& Casmanmhn H®QE®ET LOTHDILILITEDS
(by passing) eLpeurd HeTui(HEDS).

6 Uss Qewiiie) QWEIGFT, HIQLIL
Fhs 1g.5). WL 2. 6Ter FHHDVEMET
QUG B 19, HTUIGHLOWITES Iq )., LOGSTF TTSH DD
Sl dad CFUIEMS).

7 Gadaunn ADVEMENS  HIHITIqSHENS
(decoupling).

8 mewndsdd  FHHpisHefley, OleuaiGaimy
EIN ] 24F)76evETsT DAV BEET
2 Dudd) CFieudled FnenLe Qeessthg
180657 :E)H@BLD (LpSBNLI Lirhi eudblF:EedT 6Dt

9 ghsrBIsee, 1% AHS I
10e1CsHSHFeT (& umgL LB NNe6iTerm
AL g1 10)TCHSHE)B6IT) LG H6VAISEHS S,
LOMHDTSL LwesTL(hS S (H EesTmeT.
A gT 10T HEE B6T GouskLons
1O)GSTGGIMMLD AL UJLD FHETGDLD D DL U]

10 sppiseflsy gGsayd  QfiLsHed  Bm
SLSFH6T, BHC QI SLSSMI CLTper
TCHEMFWIMTH AMLOMG L L T6Y, G/ LD
10168185 &%) Gumed QFd (b, @& Gumed
161687 G b FIaHT (stray or parasitic capacitance)
TG ADLPSSLILBEDS]. LOGTFHDDISHH®ET
QUG AIMLOEGLD QUTWTeTE6T, BFHmaesid
BH6UGHT &) 6D OsresarGrL FDMIFHBEDET
QUL QIGDLDGEDTT HGIT.

11 ghsnekisefleh CFevedl Cud) OFT(hHler-
sofleh et Cad@ CsT(hblewy (capacitive
touch screen) &L LWGTL(HEDS

1.11.5 1HerCpaEudetT LhleTLomiLiLi

FImetr - Xc (capacitive reactance - Xc )
1O1GSTCHSENGNGT 1.4, 611G Smett, LO)esTLomiLILd
g eTeiliLu(hEDG.  Xc  eTeld  hiflev
eT(pdsned )5 G&NlsalILBENS). 10)651CH5EuNebT
LOGSTLOMILILS  HSTeWLD, ASDG —HefGBLIL(HLD
2 T6euessTeiiH LD, 10165155 &S5 eWI & @LD
THTNESSE6D ADLOGSIGTONS. BB SAGLD
PLD AGLD.
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XC: 1
2nFC

F — 218)70leuetsr C — 18)es1GH S Hmest

s 2
BTG, AHs wlliymLw 10555 G®nHs
2AFTOGUGETING G®DBES  LDMILI®LILLD, HHS
2 T6euessTeniin@ 21dh)s LomiLienLiuLd QEm(h:EGLD.

aprs  G®nhs gL  OTCShSE), SibHs
2AFOescsmenlihd G®DBS LoILIELLLD, &H®DhS
2B CeuessTeRNG b LomiliaLuLd CsT(h&@LD.

| J

GI.&M.  GdDHS ASTOeuetr LoFliyerw 50
H: fbpevevsemaer (ripples) £ augsl't 2Adls
wdliyenrwr 1000 uF , 2200 uF 2i6beud 4700 uF
1065185 &5 ST LwicsTLI(HSSU1L(HSesTmeyT.

1.11.6 1He1Cs&&SSmetr (Capacitance)
LOlesTF Sl Cxoh4) MEUGHGHLD Fmest
10le81GB s @ SHmett (Capacitance) ererliL(hEm).
M ueEEICEEY e (©) GTGTLISH]
1O)eTGeaMMLD (Q- FaGYILD GTGTM HGVHTCY HGT &L
uSms) wHmID HSHsEpEEmLGW 2 6Ter
etraspss  Caumiun(p  ASweunmidbslant Gu
2 arer ailEIBLD A GHLD.
% C = QIV 1065188 4@SSmat (C) = 18as1Gammid ( Q)
Lolaster Lpd b (V)

P Fa gD = 6.2 x 1018 cTuéL g6t EsiT
1.11.7 10)651Cs&EuTN6oT 6uaEDHHGIT
Be1Cs5H56T  @p  Ouptd  fleyseris
19 G111 (H ST

1. o 10e18ssHH6T (Fixed Capacitors)

2. onmd BesTGHEEHGIT (Variable Capacitos)

Lo 1061 CH s ser (Fixed capacitors)

1855 GH et e waHn  Quievrs
ams TGS E BT, LommrT 06T CHBE H6T.

e IL(hEDS). B\t GG UL &6

SILLOUL (BTN,

-

uLib 1.54 (1)

1.11.7.1 1o 1061 CH & Eu 6T euenBSH6iT
1. &8s 10)651C%HS5H S6T

2. gt 06155 E H6T

umLib 1 20qLIUedL LOGTGSIWLIG) &G ek m
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3. umewenLij LH)esTC%gE)BeIT

OFgLd)g 15)681C%&E)H6T
5. um&F 0e1G%5EB6T

(SI(BHRULD LOHMILD SHI(HEULLIGVGVIT CUGHFHHEIT)
6. LT oviD 106513 % S HH6IT

(2_Govrta «19691D 181651 &) H6iT)

SMD 18)et13% gHlB6T

15 10e518sHHET (v gm (1) GLIug)
uwesTL(HSSUIL(H ST

1. &n14)% 1061 G & El&HeT (Paper Capacitors)

Qs ams 1051CssHH6Med @essi(h GLocvedlus
2blastig FH(HH@pSHmL G GLowpd SLaii
FMHBD 0TS SHMI  Gummernasli(Dielectric)
uwetu(WSSOLBEDSG. D& B& 2 (K-
wrsdE  FOLLoul(® As6T  QeLufled 2 6irer
SIHOD 5% CLoLp&EEMIFD LPLDS aUsS]
T(hSSLILBHEDS). Oungiauns @aewigge (Coupling)
Slevngdaed (de  coupling) GFunudF  sHhHmiHeilch
uweTu(WSSILBHEDG. 0.0001uF Lpsed 2uF cuany
100 V @pped 1500 V euewy LOGTeSI(LSBLD SHiThidbds
Fn g UIHTHL OLTHeuTE 2 LGUASIL(HEDS.

a )

Siglleofllis LILeoLD

diR

SLSSML QLINH6TI6) LS eMEUSSLILIHLD SHTHSLD

\_ _J

Ui 1.54 (=) &MHG 16)6TCH5:E)

&M1$)% 10)651 CF & £ B 6oT LILIGH 6T
SM1HS 10)65TCH 5 E BT

1. 5(B$s6b (Blocking),

2. @mewigged (Coupling)

3. gevmigdsed (De coupling)

4. eug sl (hsev (Filtering)

5. 1esronmmyiumens (By bassing)
5O CoumeVEEBEETHALD, HeILIEMET
(20 K H: auanguiled) Sieniiodld@ib GauaneudsrsL
LwGTL(RSSLILBHEDS.

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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2. @& 1061 CH & ElH6T (Mica Capacitors)

4 _ )
EDLDSHBIT
karmsrrelﬂ WEULLL 2 GeonsssL (b&H&6T / LL6dID )

ULLD 1.55 aoLn&&T L6 G
@5 ams 1OSTCHSEEBe ) LSBT  LO)6T
FL_SHMLI OummeTIHL LweTL(RSSLIUL (B
SWTASSILBEDSI. DLOGHT H3BL"19.65T @HLDLPLD
Oeueiraflll yda ysoul®, Adeuser SLIbHd
SH(HFBTTHL LWGTL(HSSLILBHEDS.

LOSHET LOGTCHSEEGT 2 (LpHed 1000 PF
e TuileVILh, Bl6TevI(LpdS auILbL) 6 V (1pHed 500 V
UTuieILd lenL &ElGHmauT.

LIWIGOT & 6IT

1. owdHsT WBeiCssHH6T 2w  AM6V

Qg HL°19 Fe1Teh (High pass filler)
Qamewigsed (Coupling)  10)651B%H L HeMTHL
LwesTU(H GBI (H EesTDET.

2. Gsiey OFdmyp (tuning)  FHmISsemled
LwesTU(HS S (H EesTmET.

3. umedwevL i 18)6irG% & &l H6iT
Qe  HLIST 2o FOAHL  LTESOWSTVL (HLD,
BLSHEILD S5(HFTTS AILOGTNWLIS BT (@BLD
LwesTU(hS S (H EesTmeoT.

QB LiL6DLD

[ \ BmUnpd 2 Geons—
Bl 55| emaSllLLeoD

| (Beireumisssnig)
2 o Genss

s S| esmfyiu_eowb

1= pemeor

\_ _J

Lo 1.56 umedwevL i 18T CHdd)
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21 )| Fa_GLD
Qaieuama 0TI SEmu 2000 Gaurrebl 6l euemy
SBTHIGLOTI)] QI GUGDLOGHBGVITLD.

LIWIGHT B 6IT

1. Qanevuidsed
2. &iemg 56D

4. OFgmds 1661 & HHeT

(Ceramic Capacitors)
Qv  QFpmdld  HSATHET  1OGHTHL GBI
Qurpensll  LWGTU(RHSSLILBHEGTDS). B\ g6t
QmLmeptd  Ceuarefliiyds O&sn(HssLLBEDS.
Q& unitiusHE el Gumed  @BLILSTE,
ai'(h  10e1GHsHH  (Disc  capacitor)  6TedIGYLD
ADLSSLIL(HEMS.

4 \
UMISMLIL|ILL &6 3] r.ruSléa-g)lL(b .
(BLSSMLIOLIMIHET)
LOleOTeUIMILI
(eeueerfliy &ar)
BeTTTHGID
\ J

uLtb 1.57 QFgmbls 18)e1GsdE)

Bk 10)651CSHSEH ST 100 pF (LpSH) GH®MES
iy pF euenguispiid, ieresi(Lpss eugioly 16 V
wLps6d 200 V euedguileyid Hlevr ddlesiipest. Grosyitb
Baicuens LT C%5E BT GleuLiLIB eV LOTHMESHTeD
undldsLiuL moed @)(me@Lb.

LIWLIGST S6IT
1. 5B
2. Q@emewsidded
3. SIBIIQIH

4. 2w AFj0leucsTenilenaest aulg L (hHeb

oSN 6s1 S B6UsTL 1% 60

(

Figure 1.58
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uL b 1.5860 et CapgEsaflesr oy 102 oHmyLd
103 616814 GO LIl (HeTeTgy.

102 e168TmT6L 10 X 10°= 1000pF

= 1 &CBeurr 98T gL’ = 1kpF
103 e168TMT6L 10 X 103=10,000pF

= 10 HGeurr 198&T syl = 10kpF

5. uawF 1061 G g fl&ar (Electrolytic Capacitors)
uLLb 1.59 &b LenF LAeTCH:E ST L LI (HeT6nd).

( — a1 SNL0l60T (emeDT A

GoILedT (Lpem6oT

SLSSHMLI QWM IHET

o Geonad HL (b

aiudlesflul eplq

QBANSSMLILY

e HITLAl6dTEUMILIL LIL6DLD
SMOMIL 60T S lqlLl
&M (H LIL6DLD
HN&HsH QemLc6verf]

LOl6OTEUMULITED
i) (TN GY2 (20

&lq 60T
GrIfleoTeumill  g1ggm e
UL 60lD (ALO,)
\_ J

UL LD 1.59 uenF 1861 B &b E6ir

Qanhled  eblefluid  AFE®DFEH SIS
OQurmernall  LwWeTURSSLILBEDS.  F:dHSHLoT6T
2Lfesild, Hreriesis) Gmibleeumunsd (anode)
QFweL(HEDSI. LdF auigeVTest HepLB)esluiLd

SLSHTLIOIMHeesT GLoeb gyl (h
e1dbleiraumunsd (cathode) QFwebLIBEMS).

LpaiTOewT & Ffl & D H B 6T
Qb 1065185sHuIesT GLosh —wpeves @GN Li-
UL 1 (hGHLD. LoHODIT( (LPEDGYT + (LOGOGUTLITELD.
19.48).  0eren(lpdsdei 6T  Qanewid@Ld
QLS SI(HaUBIBET LTI Benenids Geuetsr(hLb.
g.Fuflesr + pewert, OeTCHIENAST + LpaneT-
WL enitb, 1g.5udest — wpewer, LOleTCHI:EUINGST -
LTl g9)ILD, Benessideb Geuetsr(hLb.

umLid 1 g LUl OGN SddiauhiseT
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TFFf M B:
LIGDF LOGTICHSHB®ET  SHI(HEUHIBGT LommHm)

Qoesidss G lng. SAID — B)esIsHTeH
10e51CH &S Qauig SgidF Hamlell(HLb.

vweTu(WSSUILBLD 106T18H5:E) 1oy FHer
0.47 mfd @\(wbgI 4700 mfd aueny 1)esTeT(LpdS QUITLDLY
3V eSpbgi 500V aueniy

LIWLIGST & 6IT:
1. augsl L U1 uweTL(hEmS
2. (@etrQeuit’ L) uwestu(hEmG.

3. yoaliuLQwwhssd Camautiu®Bd  uerfr
aflenis 26U MLl LWGTL(HEDS).

B FI(Har SADVG FI(HAILDHD
1061 S £ 6iT
4 N\
!5
g
3
L |
G J

uLib 1.60 @b Sipau LOGTCH5E

Qandled @  AsdFH  yYsFLulL
GBILAGSTeUMIISET 2 GTET6T. AHGITe) D)eIeUends
1061555 SIHaUHISET BGHEDeV, FHi(HeUHIBET
UM &S o7&, LG FTISEIL 65T B)eweuutd:EHeUTLD.

LIWIGHT H6IT

1. a4 BCarmgemwsd FHaIbGaUsNEGLI
LGRS G

2. HArg s OBTmevdsTL Flserileh
LGRS G

6. QL6 18)6TCH & ElH6T

@bl GLereuid H16T  GBILAGHT (LPEOGTWITHS
OFwebu(HHDG. LB)GsT Goudluuieh
wpamnuied  Gocbellus  GLedried  AFH®F(H
Grrislestpanestuiietr GLoch Litgw eneudaLiL(hEDS).
[OY ST BLGBIT el FHLOTHF
OFwebu(HHDS. CasC%5m(hLD GL6BsTL VLD
BTOTTD ANH. Qb GLoTds HLOLILLD eLpigus
ADLOLIINGITE) AMDLOGHBLILI(BEIDG.

m 2 LIUDL OGTESIIG) SdGIUhIGET — LMLLD 1
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061Gl
&l (uFed)

aFsU_F Suirki@
1Ol6oTE0T (1SS Lo (Veb)

BBILOEIT (LHEMETEMILIS
GMSB60

P |
erLbledr @60)601—»3' I GiflsiT (emeot
(&) 4.7 uFI35 V GLetoreid 6oTBHEE

QeulILILIbSSILIL (b umedlor

SHSHMEFLMSSLILILL LOl60T LIGEWLIMT(H6IT
GL6ToTL_60ID GEﬁLﬁls&rmnﬁ// &ifl
. o e6uemerfl  LDD emeusbasLl
UHM 6meUHESL / e g
o) . \ //_ LG B5560

UL (HSS6

BL600TL6DLD
fmisioL9

SiemLL

LSS LD eumil el FRUSELLID
(CmirLedreumi +) (erHTLdledTEUMLI —)
\_ (=) 2_eTaLLemLoliLy )

uLip 1.61 GLeSTLeVLD 1A6tTCHSH)

<21 GO Fa_GUIBIFGIT

1. <ereied Alwigy

2. BHeoevlidSeTenLn HHHEBLD

3. ubls uipmer

4. GODhS 550

5. SMD augeuddled Lwetti(hds @uisyiLb.
1975 %01

Beras(Lpss  Caumiur(hser  AblHD 2 @Ter
FDMISHH66H Dalcuans INEIEETFIE 0 ]
LwGTU(RSS BUIGVTS).

LIWLIGHT 6T :
1. Q#evellt1 CuAsafleh LweTL(hHEMS).
2. sewfleslsertleh LweTL(REMS).

3. erevfrIg. U OB TVEHTL FFeeH
LwGTL(REMS).

7. SMD auans 106154

Qarouens  106TCHEE  Cryquins, — AFALL
FDOMILILVMSEE6TD 2 6iTer $MOIL UhHD el
eI &afled LHD audbsliL(Heusbned, SMD auas
1065155 4) 6168 HADLPSHSLIL(BSEDS). UL LD 1.62 6D
BQaicuens 16T CHdid) HTL L LI (HeTend).
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\_
uLip 1.62 SMD 18)6s1G% 5 &)

8. 1B (Ultra) 186515 &)

Qs 2AH)s  HIyDLW AT GDDHES
LBlGSTGOI(LpdS  QUILDIIMGT DDLU Q(h  GUMS
0T BB IEITSGLD. @&l (1 @I GDLLI LIL GUrhISEIT
e OGBS EWTGLD. @& GHLuF  1B)edr
Gadd eramayd ADLPSGSILBGEDS. @I Sl
LOIGSTQUTUIBTTHS OHTGHTL G, ULLD 1.63 6 L5
1O1GSTGHSHS) S L 1L’ (BTN .
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(Electrical Devices)
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Fov UM 1OIGTHCVRIBET BT DIFTUICE FohSleniL
Qupsg L6 Juhedn LomILIGUID FhluyLll
Quevns. Bbs s  LOGTSUAIGET  (LHSHGHTELD
L6)G5T HGUABIHGT GTGUTLILI(HLD.

Qevsmever  1OeiTgevtd  (Alkaline  Cell),
I etrsevrd  (Lithium  cell),  Hedrds-
sriuett estseurd (Zine — carbon Cell) 216bevgy
2 e erasevd (Dry cell) GUreTDe®e LpFHETEDLD
LO)GST HGUIRIBGIT 2 SHLD.

SImewT LOl6hT BevhIE6T (Secondary Cells)

Flov s  LOTHVBIBMET A  HeHTGIGDL LI
BurFmuer FéHlavw @Lpbs 96t LE68ST(HLD AHeuhHenn
BesrGermmid (Charge) QFuIH LweTL(HSS (LPIGU/LD.
Qeiaims  OGTSVAIGET  HIWGST  LOGTHCUAIBGT
GTGTLILI(HLD.
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a )

coTGeoTMMLD
0l60T@e0TLLLD
T—e—

GrbiT WedTpemest el it peneoT

Ga56510 @G;,T,_,g I O]

LUMSISTLL 2_6mm Gt LBledr(pemeoT

NefliumedT

@b LledTeumil
(FFLI 6L S &HemE (D)
T LOl6OTEUMLI(FFULILD)

B &8s H2S04 udleoid

\_ _J

ULib 2.2(<24) HIEGHT LO)GHT HeVSEGHT HGLOLIL]

mw A0y Oesisevid (Lead Acid  Cell),
i swest) 1lestsevrd (Lithium Ion Cell),
Blasev Cs tiwid 18estsevid (Nickel Cadmium Cell)
GuesTDEDeY SN LO)GTHEVBISGTTELD.

T <HLO)ev olesTHeuhibeT  GL(BBSI,
QhFSST LOHMILD BIGTE FSHT GUTHIAISGH
LwGTL(RSSLIL(HEDS.

EEN 241L63f] LB)GHT H6VIAIBGIT
wigdaenflest]  whpid  OFevell LGuSsefleh
LIGSTU(HS B IL(HEHeTmET.

H5560 CoL1WLD LOGSTHeAIGET &6 Teq
Nerd@aer (Flash lights), HeusFg eilendGHaer,
SHmenerit LwesTL(HSHILD OIMTLDEDLOSHGIT
Gumnesrmeummled LiwiesTL(hdSLILI(HEesTmEoT.

2.1.2 101 seviisametr G\Fwevd)mesr
(Capacity of Cells)

16)6851 B6VhRIBeT6ET C\F WISt 2L D1uirT LoessluI6d
(Ampere hour - Ah) @PIBHECDTD. BF h
@D L oiwir 106TCewT L Seng 6Taleuenay
Loesst] GBTLD QULPMHIGLD 6TGTLIDS S SDISSEDS).

o Fgewid : (b LOeTHSSHET  Hlmet
2 oy essflseir eTesleh, @& h LoLMwiF
i 2 wewfl Gryd siFddledw auLphiGLD
2Acvevg) 2 AW @b @h  Loewll GmBILd
1BeirF SFlewil auLphi LD Slmett GLnm).

2.1.3 1ferseviugaflcr @eesiiL wpem

LO)GHT BGUIBIBEDEIT Q& m_fleanessiiiL) LommyLp
uss  Qeewiiy  (pdDIETh  B)eHEEILILIEGT
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eLPGULD LO)GST H6VIBIHGIIGHT
B &1 e 1 & & b,
10eTGeurT L 1D AHuiemer
Siionel gL (hHeTmet.

2.1.3.1 1B)et1 HevhISHaeT
OB flevesriiy
wpap (Cells in series)

LOGTBUAISZET  aIOlUTGTDILD  (h GO L
266 LOIGTEN(LpSSSMS LoL' (HLD CNBTEHTIq (@ LD
(e smemddng 1.2V, 1.5V). berenipdsip
2AHE01%5 G mauli(BoCung (2 smrewddnE
6V, 9V, 12V), Gy 2ena)erern Lev LEIGSHeuhISeT
O& 1L fanessi ey @eanessrdsLiL(hLb.

QaIbleun(m  OleTHESGT  QuLflITHe LD
OFebeiLd LietTFmILD B Aemeunas B(meb@Lb.

rri o = R
D

D
uLLb 2.3 e sevhigafer G\ fevewiiy wpem

6V

Qs fevewiLiy Lpeamuileh (b
LOlesTBeu et CrBiLllest (Lpamewt (+ve terminal) <468/
LoD  LeiTHevSEletT  GTHITLOGH  (LpeDewTLL GHT
(-ve terminal) @eeso1dHLILI(HLD.

2 Fagesions, 1.5V 1O6TesI(Lpdb(LpedL L

BTG LO)GT BGUHIBET O%TL fenewii e
B)enewstdHLILL L M6V AeuDHI6sT OLords
LO)GATGDT (LP LD
E,=nxe
=4 X 1.5

= 6 GaurrevL 6
(n = 06T HeVAIBTIGHT 6TevsTesTldhemB),
(e = ietrseudSletr LO)aHT6w (LSS LD)

2.1.3.2 flersvmisafle L% @iy wpem
(Cells in Parallel)

(1 LOIes1EeVEH60T LGS TCENTL L Sens Gl DidhlLomert
18)esTGevrTL L LD Capamauliu(hoGLTg), Gy
DM@  LOIGTGT(LPSHULPEL I L6  LEGTHeUHISET
udbs Qe  peDUieh)  BDEIITSBETLD.
2AeIuTn QesiSsiulL Loy  LO)6THeUhRIE 6T
OBTGLIL LOGSTEILPSBLOTETSI, P(h LOGTHVSHGT
LO)GSTGNI (L& S FLOLDTE B GLD.

umLtp 2 1)GHGINIG) FTSHEHHISET
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uLLb 2.4 10T BeUEIBENGT Ld% B)emeuILiL Lpem

[y

.5V

UL BIcHTE LOGTSBISET Ldhs BaesliL
wpanuieh GenewsidsLiuL’ (heirarest. @b epeanmuile,
LB)GHT B 6V BB G Gmiisesr (LPEOGYT ST
QRGTDIHRLD, GTHITLOGH (LPEDGTHET PETDTHALD
Qoewsasiiul (Herener.  @Qbs  CBT@ L6
2wy esstl Smenes;, Qs CBTGLIND
Qmewrg sl (Heren 16651 SevkiSeiles <24biuiry
wenfl  Foersaflett  Fl (s OBTdHEGHS
FLOLDTGLD.

Fe1d s (h

12V/7Ah, 12V/10Ah, 12V/7Ah, 12V/6 Ah LO)G5T607 -
s, WeGerin’L  JHeTayETeT BTG
O HVAEISET  UbS  @ewewiiy  wpemuileh
Bmewid sl (HeTener.  eresled  Aeunmlesr
OLonss 101G CEITL L ATl HevuTd:d)(hs.

12v 12v 12v 12v
— — — — L@
— 7Ah __ 10Ah "—— 7Ah __ 6Ah %

FDfleb G)FeveVILD GLomd g L6 GeurmL L b
=7+10+7+6
=30 Ah

@&1IF) UTTH&HR|D

o QaTmISE CpulL eTeflFFL
uLpg s 61(H5EI 5005168 (B STy
siiow Q516 (h uss Qaewiie
(O XN

® b LED -ovw ereuiflFeni updFled
O\ F(H&B@LD.

e QuiGung LED erfloiedsd; BTewsIaVTLD

m LO)GHTGONIIGY FIBGIAISGT — LITLLD 2
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2.2 1bletrgressrig (INDUCTOR OR
COIL)

IOGTHIeOTg  eTetTLg  LAGTGIER)  FDmI%eNey
LwIGSTL(H'LD 6p(h Lot 2 myLim@Lo(Passive component).
B3 5165 NeavFamws CFSHifld g ®aldsd CET6ws (B,
Comauwtest Gung Oeuefluf(Hd HeLOLILITELD.
lehrg e eretiLg) OFibyd sbflewws  (Copper
wire), Q@b 2@TenssHletr (core) Goed FHHMILD
DADLOLILITEHLD.

Y] WDleor S evor g omwid
@z flujon? & 601 (N9l & &G WImF?

"Rev. 8CGsnavsiv Caauati(h eTeTeId Swifeonbs)
BILE  2afleflued AT pBeT  (LpHedleh
LONGHT T GVSTIG DI 2 ((HeUTSHEGUTITIT.

vvvvvvvvvvvvvvvvvvvvvvvvvvvv

\. J
LLLD 2.5 LOIGHT ST GUuTLq

2.2.1 106t adst(BLd Slmedt (Inductance)

Qh  OletTgretmquilsst  euiflwins e TFITSSF
OFadgId Cuingl AemsbF HNHM) HThe LOGHTL VLD
o WL TS Qbd HMbhF LOGTL GULOTENS| Il
arei e eiiamhg eflans (Self — EMF) epeuib
gpu@  WerFngdems  THTHEGLD  BETENLD
O &M% 2 6Teng). LOesiFmIsHled ermL(bLb
Qs TS FHT®LDESG LOGTHTGT(HLD Hmedr
(Inductance) eT6dTmY QLILIT. BT 6V, ‘aneiry)
SAGLD.

2.2.2 1061&Mhs aNensF

(Electromagnetic Force)
LOIGSTIETL L& FHISGTH@BSSLD, OGS LoHMILD HThS
aflensullett  rhifloeih@ Qe uied
anu@Bib ess@ 106 S1ksNs cTeTm) GLuw.
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ULLD 2.6 1OGTSHMES NevsF

2.2.3 10)GHT T G¥sTIqUIGST GUGDBHGIT

LOlGHTSTa8sTIg ML B)TEBT(H GUHBSETTHLT LGBGTLD.

1. oA L5)6T ST GVoTI HGIT

2. oD LBIGHT T EBTIq 6T

2.2.3.1 LOMDIT LB 6T T GUIT LG B 6T
LdlIenL LomHm LPIGUING OGS 68TIq ST ‘Lo
LGS T GBoT1Q ST A4 SLD.

W_

ULLD 2.7 LOMMDIT LE)GHT T G¥aTLY-

oD LOGTEHTEETIG ST 2 6T 6T HGHT
(core)  SUQlIUedLUNGL  ePGTDI  QUDHBHETTHLI
19 A& SeVTLD. 2Aeal,

1. sapmI 2 6Tens e Tevriq 6 (Air core coil)

2. @by 2 6rens Lletgyravsnigser (Iron core
coil)

3. QuhHarks B)(mLoLy 2 GTenS
et resstigaeir (Ferrite core coil)

SIHm 266 L6t i everig Heir (Air core coil )
STOM 2 6Tens LT Te8Tg Sefleh  FTNHDTEEIS
o GTeNELONSHL  LWeTU(hHTDg). B%d GH®dmbd
e ress(Bd Fmedr ( Inductance) Ggewauliui(hLb
Qe el 2H)i6eueter LwicTLT(H %616 Qalaiand
LO)GST T GBeTLq S 6iT LitLiGHTLI(h EGbTmGuT.
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a )
LO6DT GIT6TOTLG. STHM| 2_6iT6SSHEIL 60T
6\gLbL
&L
\ &b LBl6IT STEToTHD Slmedt )

ULLD 2.8 SAHMI 2 GTETS LEIGHT ST GVTLY

Bpioy 2 eirens L6y evrig seir (Iron core coil)
QpioLy  2.6Tens OGS TERITIg Fefleh  GlLoshedlws
BmioLh SHHBGT 2 GTTHLOTSEL LILIGTL(HEGSTMGYT.
QUGFHEDDID GHoomibd AHNT0eUHT LIWGTLIT(hH6rIeh
Blelleuens LGS SHTEEIG ST LILIGhTLI(hBesTmeT.

~\

uLLb 2.9 @)\BLDL 2 TN LE)GH ST GBorig.

Quin&mhs /Loy 2 6Ter LE)6H ST BoTiq H6iT
(Ferrite core coil)
Qaleuens Ol TERTgH6rfled @uinsThs B)HLbL
° GTATSHLOTSHL LIWGTLI(HEIGT D).

swy  2AHiCeuety  LweTLT(hS6erleh
BQaicuemns LWGTLBHSHSLILBHEGTDS.

é \Bleoraesons )

2 _(HemerT 6lq.6) LOeOTHLSEID &L
9_6ienalD

\ l 18l60TGeoTITLLLD T._é]sa-r(ga;mLLLb Y,

uLib 2.10 @Qupsnpbg @HLdL 2 6TenS L6t ST Gtrig.

2.2.3.2 LOMMILD LE)GST T GVOTIQ SHGIT

(Variable inductors)
wapib  eTHI@TIgEeNe)  ABeT  LoFIewL
LoAHDOTLD. QaIeuend LOGTSHTEETGH6T, Bwiay
FDOMIGT) AT  OGHTISGTRT(HD  FHmenesds
@®NBS LSS Bhs HFS wHIL%HG LTHDLI
LwesTL(h Slesrmest.

uaLip 2 1OGTEIIG) FTHauhISET m
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| / 2 _giTenaLl ILMIHei

@gjé;@_j Q16U (bLl
)

&hmiserfleor
erevuTevnf1Bemas (N)

Buid &M 8GOY  1ormb WledTETEDOTIY
o _alTensid

\_

ULID 2.11 LOMEILD LO)GHT ST GUOTIq &B6IT

2.2.4 10 gramiquieh ' $@d) et
('Q Factor' of an inductor)

LOIGSTSHTGBsTIQUIIGST B GTGHST GTGHTLIGI LOGTITaRoTLg
et miiyd  Fped@Hd,  LOSTH®L FHGHLD
QoL G 2 6irer e ElBLom@HLD.

_omfl

Q= R

BFv {-7.5. 2L T0loewT, R-LOl6bTFemL, L1681, T68Mq ~
ufiT L8168 STeET (LD Eett (Qamsidsar)

2.2.5 10)GhrgradsTL L&) (choke)

\_ _J

UL LD 2.12 1O)GHT GIT GBoTL L&)

LOIGSTETGUOTL L&) GTatTLIS)  LOIGST ST ERTIqUilelT  6p(rh
UHWTSHD. @& ergmnmled GFebeyb Lommy
Flang 10e1QestrL’ LG Fledr 2 wirf b)T0)euesTenesr

SDLOFUILLD U HUI6GL Qg QULDSSLILIL (DTS
ey, @& Ly HaoF 06T CeTL L gbletr

@DDhHS 2AFT6)a ST 688U LD, Gridama
LO)GSTGEUTTL L $EDSHULD AGILOF)SHSLD.

m LO)GHTGONIIGY FIBGIAISGT — LITLLD 2
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BFleb @ress1(h UDBHET 2_GIT GG
1. F&4) 106 ressL L&) ( power choke)

2. aunQleried b TCeuessT  10)GS TSGR L &)
(RF choke)

F54) LomHmiLp a0 A4S 76)avesT
OGS SHTGBTL L ShlHeT  (power and audio  frequency
chokes)  aupd&LOTSE  @BLOLY 2 GTETHSDS
Q1685 (H ST TS T6D, @ eumsledt LB6ST Fressr(hLb FHmesr
2AF)sL015  @hEGLD. TaGe, Qe uqHLlg
FDMIH6Ted FMLILTsd OFwevL(hEesTnenT.

anQlemed S TCeuessT  LOIGTyTEBTL ~
L SEBET DuhHsiks BmLoLy (Ferrite)
o TeTESMSSH s (Hereng. Qe 2 wif
2AFT0euessTessticy Fmiiinsd OFwicvu(hSesTmen.

2.2.6 Q&L &6 (Relay)

OBTL & (HET 6TGHTLIGI GH®DhS LOGTCGTL L dlehT
eLpeVLD bl OIGSTCEITL L LD LML FDHMISMENTd
BIBTIG5E ALV QdewidBll LWETURLD 6
LOIGST ST b FTaS A GLD.

Qaet 2.61Ger 2. 6iTer  HDINF  FH(Herled
WOeoGeurm b umuytp  Gungy  LOGSTEHIBSL  LjevLD
o (heund), g6 aflewereuns Al @mLoLd sever(h
(Lever)  @updsliu(Bousest  epevld  Qbsd el
CFweLHENG. Blbs O\ fa 6T Frafser (Relay
switches) @enmybb LOIeSTFddh) F:imFe1TIeD, @Lid:s! Blmid
Freflseriss (ON/OFF switch) LwiesL(hSesTmest.

LG &H6T:  QBTLIFH(BT  Frellder  LOlGST
AN (Stabilizers), FeLuflevevrT
letrauipmiflaer (UPS) opmib epebtmy &L L
Blavev ommmlser  (Three phase change over switches)
Gunestmeunmled LiwicsTLI(HHesTmest.
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(
O + O
QST S(HeiT
N grexl
QBT &r(HeT —0

S S

&0l 10l60T60TEHLD

N

emevoriiL] LI emL
ST 6001
ewig Hlemed (NC)

TSI 6007
Smibs [Hlemeo (NO)

Si(H6T LOMHMID |
B(m0L 2_eTensld

QOFMLI S(HeT
2 _emm . .. .
. . . DIEOTHL HSHIMU QIJITG_T)G]T
\_ CUEMETEHGLD S ([H6IT )
uLtb 2.13 Q&ML &(peir
2.2.7 g.d. 9.8 - sHpIseiey Loer | 23 OetronpBlsar (Transtormers)
G assig ufletr GFwebLIT(®H . §
2.27.1 . 8. shmisenes 106 e uie 18)6STLOMDIS) GTGHLIG! (LPSEHTLD LODMILD FIEHTSF
QeFwevun(® F(BTSDATS  QFTHTL  (h  FISGILOISLD.
gf.  esraEnmisefley 06T LD G ik LLQG‘(’ST&F@@W/TG‘O’IQ]' pgvaind  s@efled s
Lomlé QuretnG @it  GenGems SIwesd &(meflD@ ugsiuug Sress(hsed (Mutual
Breudigaions @QJ”LUI_TZIH ’ @@&’ﬁﬂg Inductance) O&eiT e SHUdleiT 2H1q LeL ufleh
Qs esiGeriTd@  LOetTelLG@EImF  AIE kwnmmuu@é?r_n S )
LOVGHTCGRIT L dleh @ G¥8TLMGHLD AT VoeHsT LomhyDhis-
aemitd (Frequency), LOGSIZHTGESMQUIGET 2 GITONAGGNBLI ' 5 5 ~\
(Core) QLIMEESID SHDLOEING). @it 6TE) HhmISHaITIeD
o6en  LSGSIGIBMQBEHISHF  FIHTIWS — HEDL
1ot (HLocbeum e @)k N6s1CevtTsd; LOGSTGSILIdEHR anF o L
HTTGISILOTS O GESTLTEHLD FMLULD CF[JTh| HDLOES. (UPSETENLDE SBeT Blemeooie a@en
Qaloutmy  omny  OSTCeTTL L GbleST  BHTTGSILOTS
o G esr @aielh el Farflest GLords eilaereney
"Lﬁs&g,ﬂm@uﬁm LDQJI_'ILM/_T)@')T" (Inductive  Reactance) © ] o ©
TGS TS GLD. \_ B0 2_siTensd )

8t asariquiletr LomyisSmedr X = 2nfl
@b 1 = 3.14
f=AC o”lﬁ/]@@l@ﬂﬂ
L = @)ebrL_d1 681670

2.2.7.2 19.8 &hHmsefed L6 FiT evsr1q U6
OFweduT(®

19.8). sHmisefleh Frelleow @uisHwe st erhu(hid
et1Ce01114:; oletasiidFedlens (Back EMF) &mhmleb
2 GYTL T&LD LB)65TGeurrL L Sens I SHEMS).
Bleveuwinest  SMhsLIS®SL CuUDDaL 6T Bk
19657Cev11SS, LOlGsTawT LI GeIlenF Loambd e(hEm).
2FMag Frafleow (Switch) QuidHu 2ubs 1055
@oiE  snuddnE L HC TGS,
18at16vT g, eflens O\FwehLIL (B 2H6tT LGSTSTE8T(hLD
FETDD  @BEGLD. ABToUs| 198 FHImIF6reh
Olesigretrg  Qaumib  OGTIEML  FHGHTELOGMILI
(Resistance) toL"(FGLD QUNBIBS@LD. AMS HewsTsEleh
e1(h51% OFTeTer Gausssg widlebemev.
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uLLb 2.14 18eTompmlufesr L wrernd GBui®

QUITGUITM: (LPSHGIT (LPBeOI6h 1880 21D AeWeT(h GUGESISH
Fhufevresr  0estomh)  "aflevedwid  stuLmetred)”
STRTLGIITE) 2 (BUTSSILCL G  @auT omish
@wdvq@m)wdv" GTGSTLIGU)GHT $1p LiGwst]
CF1sGung E-angen @by $50B 2 6TenssSetr
g FODOULL  FHDISSOTGT  AeLoLienL
vweiL(hdd) 2 wieu(hd@ Lobmib  STpai(BSS
LBlesTLoMHMIS @RS @ewL Guiwimer cldHwinsdmed:
SGOSTL_M)bSBITIT.

2.3.1 werompmlulielr SiemLoLiLjd
&M WS

LOGTLOMDM) GTGOTLIGI 6(h (LPSGITGDLOS  dr(BEDGITILLD
(Primary Coil), spetim iebevdy §peiTmIsh@ GLopur’l
SIdewtdF F(HeiTsmaruyp (Secondary Coils) OlbressrL
R BlEGUWITES FIBGILOTSLD. O] 10T BT HBS;
SN SSSGIaISHesT gl uled CFuiedLi-
BEDG). OGSTFEEWITEHIS  (LpFHETLOF (66D
SMbd FHHWNS MHOOILBHEDS.

UmLLD 2 1O)GHTGOIG) FITSHE0IhIBET m
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(PSHEOTEMLOF GH(IHEIT

K &I6DE00TE & (6T J

UL b 2.15 OeTLombm)

Qs snbs s ugevurd
STETLGD  AQLImLuled  Fiessid  F(Herfleh
olestesfld@elleangFemiid (EMF) gresst(hEm).

LpSHTdLF  F(Herfled  OlFebepid  Lommy
LO)TGEITL L LD H6W &I LOTMILD FHETGOLOLJGTGT BT
LOGHSTL VS ES HIewTd F(harfleh 2 GBSl M1dGHEDS).
QbS LOTMILD HTh LOGHTL GULD, FHIGHGSTEF & (HEOGT
Oau'lg, AL p TS GelaFamiL
TOUBSHIEDG.  pFeTedLod  Fafled G
LOGSTF IS enBHF OFaIgHlesteh LO)GSTEF T
QULLD  LoMHDLD — ADLUSI®eV.  APeUITeH
LTS Hhdh LDGRTLGULD 2 GESTLMTEMSE). B)F6hT
FTICHILOTES HIOeSIF F(harfleD LOetTesiLdb@Geilens
SILLL(haudlevanev. 61e1Geu LOGTLOTNM 46T/

2.3.2 s&pmydsafler alE)gLb (Turns Ratio)

Qup  WeTomHluied  (pBeiTeniod  F(merletr
1867 NI (LpS S S SN SLD, SIS & (hefledT
10T aRT (LpSSSHNGLD 2 6iTar eEBLD, (LpBHeTLOF
F@afledt  FHOMISSTT  cTevTesshMBHSGLD,
SIDIF F(hIGST F:D WIS HeGHT 6T6vsTess % B A GHLD
2 arem aEBSEN & FLOLOTS B\ hS:GHLD. HABTAIF

Ep N
ES NS
Qp  LOGTLOMHMUTG) eilaun(h FmHmiLD
R GO L Serey AdTRIpSSSDS THSLD
SDeWI®LWea. [OETEY, 18edrLommmludest
FDOMISFeMetr  ecrevsrewflgamas/Geourevr”  (Turns  Per
Volt) %@ Lb. 2 FMIGRILONS, (LPHGTOLOF T (hHe6H
@, Gaumebl’ OGN (LpSSSHSHIHE 5 HMMISHSET
Caaauriu’ L mev, 220 Gaunevr” 1656w (LpSSLPGT &1
gfow gns AHed 220 x 5 = 1100 FHMISSHET
Q&S Lb.

2.3.3 18erompmlufesr euenHsH6iT

(Types of Transformers)
LOGTLOMNY)  AGSH  FDMISSTGT  cT6ssTeHbem S
WEsd (Turns Ratio), 2 erensddblesr euensds (Core

wim Hog  WeGen L gdle  (AC) 1o’ (HGLo type), Uwer  JHweunmletr g LiuemL uied
O FwevLI(HLD. UDSLILBHSSLIL(H ST
4 )
LBlesrLommH M)
& 1D )1 & Berf 6t 5 .
676'5.37666';'78.5@5 D _oIToNTH DB Liliieor
o wiieu(hé@, LlestLomhm) o  FHIDHMI 2 66T LOGTLOMHM] o ettt lestommm)
F1Lpeu(h 5@ L)ssTLOMHM) ® QoL 2 6irenss LesTLommm) ® o1l BesTLOmHM)
&l 2A(H5S o  Qub shs GbLL 2 GTeTH o 29 Qi tiesTLommm)
(0CFGevL 1q h1) OesTLomH)
L)esTLOMMAS)
U J

m LO)GHTGONIIGY FIBGIAISGT — LITLLD 2
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2.3.3.1 2wia(h&@ Werommm) (Step-up
Transformer)

SFIDE  FHET  FHMISBTGT  6TevENbms,
LPBGTDLOF T (IhGIT F:HW)SHGHIGH GTeUTess MBI
ol Ablsions ubsTer 2AH 2 wiai(hdbG
LOsTLOMHM) A GHLD. B)eIeuenss LOGTLOTHMIHET LS)6HT
2 Husd) Blevevwmisafleh  esiFdblenws Hevsti
S11$FDG AL uwueuBEDG!.

S Lauewest 2.1: 2 wiel(hs@ WeLomhmlufesr

&P pIFS5aefletr aflElsLd

UPSETDLOF T (HET | FHIDEGIF 5 (IHEIT
FD WIS F6T60T 1 2
VEIEIN)
LBGHTERI (LSS 1 2
VEIEIN)
( (PSETEMLDE SH(Th6IT SI6M6ETUTE SH(TH6IT )
—_— '_/./\
100V 5 0 400 v
10 A Q: S GDDIBET 2.5A
<O Sapmiser
1000 W 1000 W
(PHETEMLOF Gr(THeIT BTG GIHET
\ J

ULl 2.16 2 wiel(hH&@ LleTLomh )

2.3.3.2 smpas(h&@ Leronhm) (Step down

Transformer)

FIDOWIF  FHET  FDHWISBEIGT  cTeEETGmS,

(PSHEOTEMLDE GH(IH6IT &I6DE00TE S(THET A
_]
1000 V 10 200V
2A 5o TODBIES 10 A
5",'1')@]‘556“ _x
2000 W 2000 W
(PSHETEWLOF Sr([H6IT 6600TE Sr(TH6T
\_ J
uLib 2.17 Smpeu(Bé@ Weriomms
2.3.3.3 gafl MGG Werommm) (Isolating
Transformer)
Balaems LO)GHTLOMHM) H 6T 1:1 6T6STD)
aflasdler  appiul(h  QrsGd. LS

unis@d  @Liseilsy Qe  @Hunst
vweTu(RSSLILBEeTnes.  wpdhdli  LolesTaILEIS,
u@SyLetr  (Qoufler  FrieweruyLcsr)  Gbiigwins
Fhell  Qewidsliu(haiams Bbs  LOeTLomH]
SBHEEMEI. @B6H eLpevLD LOGS TS TFF DL (heuand
SN &HBGTLD

r . N

: Bt

*/«»»
(=
-

1.1

PSS LDF S (h6IT F DM F:HETGT cTesTess |dhmBamiLs
L @oDans QEbsID AH ST ESG
esromny UG, Qeeuans  LOGSTLOMHIBET
anQesrel, OsmemevssTld)  Gumreirmeuniileh
lestFsd) CF1(HEGHLD (Power Supply) u@GHuIed
LwGTL(REMS).

S L et 2.2: SmLpal(Bd@ etrLomhmluietr

(LSHETEMLOF Fr(TH6IT

SIS S(THET

FDpI&S5efletr aflElFLo

PSGTLDF & (H6IT | FHIGHGWTE & (6T
S D) Herfletr 2 1
LI
L)eseR (LpS 2 1
YEIETN
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\_ B(mIoL] 2_eiTensd Y,

UL1D2.18 el AB &G LeTLomDy)

2.3.3.4 spm 2 erens LoestLommm) (Air core
Transformer)

Baaumas WiesrLommm)serley, Fr (IHGIT ST

ENEA Quichseir B)evevrs DL L,

Germsiugd o (pedeser  GureTmeunmler LB/
e NNCE

© FHMIGSILD : GO GOTIT F: (IHGIT, 24/T.6TL1. LOIGSTLOMMM)]

uaLip 2 1OGTEIIG) FTHauhISET m
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¢

\ J

ULLD 2.19 SAHm 2 Tens LGTLomH L)

2.3.3.5 @pioL) 2 erens hesrLommm) (Iron core
Transformer)

Qaiaims osonmmlseiey, Gocbedlw @)mLoLd

SHBHEMGT  LOF  (LPpHGTLD LOHMILD SIS

F(HETHET FDHDIILBSGTDGT. 6119 1OGST@)LpLIenLIS

(Eddy current loss) @em&s, Gocbedw @)mLoLd

S&(HH6T LWeSTL(HSSLIL(HEGSTMET.

9 FTJGHILD : F&d) wl)estLomms),
616018)@eort” L_rj 1f)estLommm), Geuefu§(® oestLommu).

é )

GOTEMLOE &r(H6IT . .
&5 ® HEWETOTE &r([H6IT

\_ J
UL 1D:2.20: @)\BLDL 2 6Tens LAGTLOMH I

2.3.3.6 Qunansg @)mLoL 2 6Ters
wiesrommpml) (Ferrite core Transformer)
Balauems 18edrLonmmiued BuihH ks
BBLOINGTTEY 6T 2 (HGTEGGH LS| Fr([H6T HEIT
SDmriL(hSesTmeyt.
o FIgewid: F.eTddq. OGTLonNHD), &0.6TLI.
LOIGSTLOMM D), AGSTOI GOTIT S (ThGIT HGIT

m LO)GSTGOIIG) FITHGIHIGET — LITLLD 2
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96
&HMIGET

J

uLib. 2.21 @Quibshs @pLoy o érens ierLomhm)

2.3.3.7 a1l erompn) (IF. Transformer)
(O] UGl mel OB TV s HTL &) Gunesip
agnisefle,  gerall.  Quupdd  BHleevulleh
LwGTL(RSSLIL(HEDS.

]

o grefh

\ J

UL Lb.2.22 goeTall. LOeTLombHY)

2.3.3.8 g@alweev OlewaflufL (B LoletrLommm)
(AF Output Transformer)

Qungiauns  etebevT  aunblerTed  amiiserieyd

BOalaems LO)GSTLOMH IS B 6T e MCEENTE
(hEeimerr. Qe aniuiesr  Qeualu§(®  1hett
LomILILd FmenestuLb, Re06IL(mHudlasT

o araf(h lesromiiiyg FHmeerud B)aessd@Lb
Goumevaniid OCFuifng. @& uh SMpa(Hd:E
esTLomms) euenEWE CFihd 67.6ToL1 LOGTLOTHM)
ASLD-
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(PSETEMLOE GH(THET &|606001E & (6T

\_ _J
UL b 2.23 g@edwaee Cavafl® ierLompa)

2.3.4 erompplufieh 2 GBerL Mm@ Ld
@éplflqasdr (Transformer losses)

R WsE Apbs WeionhBliisr FHev s
Qupliyser oL nfleimer.  Anks S
QurpL sward Csmes(h Swriusemed Qbs
Blpliysemend; Gamda (LpiguyGLo HailT LphmleyiLd
B 1piguingy. ilesronhmluied erdL(hLb LpriLseir
eLPGST M) GUGHBLILI(HLD. HEHGUULITRIGY,

1. @b @uptiry (Copper loss)
lesronmlsafled  Fmmiiulc (Werer  GFibyy
SL01956M6S 10T UNGTIT6Y 2 GVSTL T&HLD
Bupiy Gy @ipriy erewtii(hLb.

2. &H1hsd Hlidhsb (@501_'&[ (Hysteresis loss)
oy eTGerT LD GaICleurT(h LpemiL/LD
FGT HiThd (LYWL LoTHMIF CFT6TEMS).
Qaleunm, aileuh pen Hleand LommILD
Gungytd SAflg  WetrFsd) @pliy ermL-
BEngl. B&Ceu, &1bsd Hwss QLU
GTGUTLILI(LD.

3. erig LBledr @Q’—.”—/ (Eddy current loss)
18)eSTGes1TL L LD @by 9 GTeN &S0
UMOIIGTY 2 GTaTsd  Oeulioar Eng.
Qaemed UL @l 61 LOGSTFMT
Bty ereriL(hEDS. B\(BLOLY 2 GTeTESMmS
Ooevedlw sHBHFMTHSF CFUIg LWIGTL(HSD),
Bl B)LPLIGDLIG: GHDEHBGUITLD.

2 _hi%Oh& G
@5 flujon?

LOVGHTF TGV 1556V @ LD, LB)GOTGOT 680 & 115 6O 1 561 &5 (3 LD
QL G 2 6irer CaumyLin(h?

LonmIFlenF 10)eSTG61rTL L& )6v BQuirkigLd
FSGHIEHGT OGS FISGHIHIGET 6TaTa LD, GBI Hews
1OGTGeu1L L SHleh @UibiGLD FSehicher L)6Tes -
S FISGTBISET GTRTQLD ALPSBLIL(HEDS.
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24  aedleumhiflEeT Lommiib
@O ILITGHT 6T
(Microphones & Loud Speakers)

QuunLgFed  prd  edeunhidlEer  LoDHmILD
edlliumeiiaements  UhY Dbk GlasmeTGeurib.
MG S®TLLD, PEOLILTGHTE®EULD ADDED
LomdWseT  (Transducers) eTeweuLD. AHMEL LomH)
6TGHTLI H(NMEeV 63(h Hlevevuiled @b LomEIDT(H
HleDevdE  LOTHMILAITGLD. ASToUSl, Blave
BT HMHMEneY 668 AUDHDTECUT HHeDeVE 660
ANDEM6V LOGST ANDeVTEBeUT LoMH WIS

2.4.1 ealeummidl (Microphone or Mic)

@edeuniif),  sTHYlL o L ndsIu(BD el
ADVEDGT  LOGHT  AMVEATTS  LOTHM)SSH(HLD
Q@ uhoed  oahmid  s@wewn@. 66l
TSN (BELH  HDLEGHD OGS  ADeVanLs
OFailuyessty Smevger (Audio Wave) eTestEICmimib.

pedleumhmigluile  UhCaumy  GUMBSHEIT
2_GITGITGIT. HGDGUUITAIG,

1. smyuet epedleurtriid) (Carbon microphone)

2. [BALT @G‘&@J/‘I/ﬁl@ (Ribbon microphone)

3. Quss @613761!/7/&/@ (Dynamic microphone)

4. 10651654 spadleunrmid) (Condenser Microphone)

Qs qlaunmidsailsst  Geualli(h o wiks
ledriomytiyg  Smest  (High  impedance)  %5Ceur,
SADVG Db LOeTLomiiyd SlmestnaGeur (Low
Impedance) @)(&E6TLD.

2.4.1.1 Quds @aedeuihid)

(Dynamic Microphone or Mic)
Quss efleunrhid) VS ADFULD  F(HET
aflauniud) ereliu(pd Qaleuens spedllautiifseir
6T HMhSG  HTevTL 60 (Electromagnetic  induction)
OsnaTesulletr gt uied  @uikigHlesTnent.
Q(H HhS LWL VSHe), &MbsHs CHT(hH®mern
OQaul(Pommy @y BLdd  @udsliuLLmey,
2GS SN @ LOesT Bwdb@GallenF FyTedsrL LiLi-
(BHn&I cT6TLIS @SHCHTET S A SGLD.

4 SMHSID )
SIT6D SH(H6IT .
rd
69601
letTenTemen GleuerfluSch
ST eunedT
\_ _J

uLb.2.24 @Qwés eedaumiid)

UmLLD 2 1O)GHTGOIG) FITSHE0IhIBET m
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Bwida pedleurhidluiled, euedlenLowires Hbs
PGV H@EhS & LN 6T ISHTE AFULOTD] §(Th
SLOIF  F (BT @USHILL (HeTeng). Blbd SLoLNF
F(H@BLGT p(h AblTeurest (Diaphragm) o mi$hwins
Qanewrdaiiul’ (b, @b HFTeumest spedleunhibuiesr
2 Govrasd  FLLSGFHILGT  L9DeOTSHBLILL (HGTETS).
SOFFHET  LoHD  UGHB®eNS  GBTLMLOGYILD,
BGSTTS Sy QFdniuc (Ko msHe0 Gouessr(hLb.
Qb5 OLondd A®LOLIYD SGHS LPDUIEH §3(h
Ol 1guded (Case) MaUd S| HAMLDGHLILIL (TS,

P60 ADBGIT ABTUTDEHSH SH1SHLDGLITE),
ASTUTeID AL ST BwewidHLILL (HelTer
@IV FH(BEBLD (LPGTELD, LNGTELD HDFEIGTDEHT.
Qs  Qusssdleicd SHDNF  FHET  HThBS
Can(haman  Olaul'lg, AT HTIERILOTS  Ableh
LOGTFMILD G LL(BEDG. Bbs  SHTeser it
esrFmdHlesr  euedlewLoujid,  iFNTGleucTITERY/LD,
el AmevsafleiTeh  AblTauetlsh 2 L mes
2S)Te et D GISTGOLOWITEST 1M EedLiLITS
@i, Qs s iulL  Be1FmIGL 6l
aurmrhigluSletr GleverlufL meLD.

Qs spelleuiig) Fiomy 50 Hz O\(mbs
10,000 H: cuenmuilevre pedl Hewevs@ndd@ Frames
2AF)TOleueET 2 ewTiemey 2 ML WFTS B(hSGLD. B/
Rh G®DES LOGTLOMIILSEMET (Low  Impedence)
SH(HEMNLITEHLD.

2.4.1.2 10614 epedlaurrhus)

(Condenser Microphone)
R WeTCsHEIesT Bh SH(BH@EHSEG BlavL G
2 Girer Bewr_Gleverf) LomHMLOGOL ujLDGLITS),
101G St 1O)GTCHSGHSHmetr  (Capacitance)
LoMHOLODLENG 616D SSHIAUSEGT — A1q LILI-
oLldd  101855H e Gasemev
QFifng. Qaleuens eSleunmiduilesr HepLoLIL
R TCHSENTT  SALOLIDL  PIHBIGTETS).
B ssBHedard QsieL ALy Bbs
edleunmidluileh LweTu(RSSLILBEDS.BFD (1h
&%(h OLoecLeO WIS TEa LD, LOHOIDITGHT M) HIq LOGSITHE LD
Br&@GLD. QBTN Biq LoGTTEST HH(h AHDFWITSH
wpampuieyitd, Oevedlw  BH(BH  ASBLoLIGULD
ADLDSHFLILIL (BT TG,
BFev Gloevedlws S5  1OTHVGEHGT  GTHTLOIGHT
(LPEOGTULJLGWILD, HIGLOGYTGT  Hb(h  LOIGHTHeVH)GHT
CmiiLblest (LpewertiL @It @)enewtdsliLiL (TN

f SIEDEWT 5Bb w
LOl60THEmL
(PEDT OLHEHSES
— E1FELRILD
&6l siem i &6l LoltTeoTEmED
\ oflfaney DTHOD )

uLip.2.25 10)618BE) eadleurbid)

m LO)GHTGONIIGY FIBGIAISGT — LITLLD 2

‘ ‘ EE_Tamil_Chapter02.indd 46

@Hled Goevell H5(H AdlTeuredr H@GLD. el
ADVEET AFTuTmeTd HTb@Gd CUTgl 2l
LpetT )LD 19657y LD SAenFEDG. ALIBLITSH @6t (h
S5BH5@h%:G QL Cuueter  Zaor Gleuerluietr
2I6T@) LOMHMLOGHL b, 10)e51Q% S Eufest
Cadb@ddmetr LomHpLoedL Ens. Csd:HdHmertlch
TOUBLD LOTHDAISET, 660 ADVBET (LPDHMIEYILD
FIhgIeTend). eedeunhid) Qeentdaliul (Herer
sy OFebeyid 10eTGerrml L iocsig)  @)FaHT
STIGWILOTS LOTNHDLOGL SN @IDLOTMILD SCHTEOLD,
RV TEAN . S OIY o lTs (M) - e (O XAV
S EBEHSG SAeUIUlILBEDS.  O6TCSHS5E)
pleuthd)  OFweu(HausHD@ Qh  LOGTHGHT
B\ &5 (hB(GIBL 6T Q%L MenewiiNed
G TSI 6T @aessidasli(BEng. Dpesmed
Quss edeurhifleow il AHs F5F) umiibs
260 Qaef(p HoLs@in. @bs W6t Cssd
pdamhid  @w owi Weomiyg  Smedr
H(HAINITSHLD.

edeumhiglufistr  Geuaflufimew  spedldlesr

AMVSET 2 Uil L1uL’ L b1 et 1d (Shielded cable)
eLpeVLD 6eOILBIGHT OILI(hI:E)BEBL 6T B)awewtdsabLiLi(hLb.

2.4.2 eadiiumetr (Loud Speaker)

QO ILITGHT 6T68TLIgY 6960 LA)6HT SAemeuabeman G @Lb

60 ADQSBTTS LOIDMILD (h ADDEO LoaH)
(Transducer) 4&Lb.

2421 Quss §e01irest (Dynamic Loud Speaker)
2AF)SL0M5L1 LWeTU(HSSLIL(BLD @wids edlliLimes
peimlet Gmisg O’ (hs GCsmbmid uLSSled
SILLOUL (HETETS).

(" )
]

&MDHM| 6UEMED

&6 &@er il eumedr

66WED
&g LImedr

&nél Sleor

SHMHGHLD
BIGEUS HIETOTH
&LILjemid Fevfliorhiger

- _J

ULLD 2.26 edLILITehT
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‘@I ST TIILIBD HDINE & (HET
QUh USLOWTEY H1hS (LpeTHEHHHmL G
o ¢irer sMHm B Geuafluieh (Air gap) eaudasli-
ul(herengy. el Fnmler g euemev (Spider)
QurmsSLILL (HeTend). @ ST F(H®ETH HTNHM)
Qe Cevaflufled Fflwnsls GuTbbSuNmS@&LOTD
CFIFDg. @b  F(@Hewenuib,  spedlliLiTenfletr
afloflbeuuyd  @ewewtd@LoLIg WTHeLD, 6TemEle)
2AS BLoLguTSeYLD NedDULTET HTEBS Fa LDL]
(Paper cone) epattmy Gn(BSSLILL (HETETS).

auelleoowy L L' pedldlest wamev (AF
Signal) @&T6v FH(Bafled GlFebsyd Gugy, Lommib
ShE LOGHTLGULD 2 GBTL MTHMGI. Blawevd b
LOGSTL VI SINGLD LOTMILD HiMhd LDGHTL VIHSINGHLD
QL ulled 2 GHTLIGHD wF, GHID H(HDET
LpeSTeRILD 1NGSTEILD BHTSHIEMS]. BT HTTEwILOTS
QaamiL et BawewidaliLL (K66 HT1dHd Fa LDl
2ASTaUmL % Ol 2 BTl 1&HGHEDS).

2.4.2.2 gedlliureflebr L6)6tT T &¥or (B
LopiLiLS Slmett

QGO ILITGTS6IT 21U BHEVGHT LomLIysEmest
(Impedence) qrieLuileh 4 QIDEHET, 8 QLDEHET, 16
QLose etall fbsLLBETDE. Rh P
epadltiunesilest (Dynamic speaker) GHI6b F(HET Ao
AT FHMISFGHT  cTevTess IgmB, BLOLNUIGHT
L(BLOGYT Blweunmlest g liuedLufled GOl
AT LOMILILSEHIMGT HeSTEnLOWILT Q)LD MIGT TS

QGOILILITEY)L 6bT BmesurdHIL(HLD
OeuauiL (h ClFallyewiey GumsbEudes (AF Output)
Qeuafli(h  oesigTeds(h  LomiibEHmast, &Iev
& (herfles OGS TassT(h LomILISSDeRId&HF FLOLOTS
Quisned, @uess(Pd Fiflwns Gummbdluyererg)
(proper match) erewrliL(Hid. eleuTm @yess(h
eI grevmgaefletr  LLMILIYSGSIDEILD  FLOLOTS
BQevemabwasfled SibH Feirewro OLTESSLOHME
(Improper — matching) — eTewlIL(BLD. GBS SLOHD
FesramLouflest  (Improper  matching)  Geverflu§L mesgy
pedluflstr  AF)TCleuetr o ewTianer  &H(HELOWITHL
L&) SEesTmenr.

2.4.2.3 qedltiunesflelr i) F6leuetT BIWLITEHLD

&Imetr (Frequency handling of speakers)
Q&OILTETSH6ET, ey FpUunsd  GFuwebu(HLD
A5 TOeuessT 211q Lt ufleb NASSILBHEDS).

G®DHS 2AFFoleuatsr epedliiuimesr (Woofer)

Qa1 9&f  Adevs  OBIGLT  GDDES
25 T0euess LG Hew erhmi Gleueflud(hLb cuessTessiLd
DADLDSHBLILIL L QGO ILITGTTE@LD. GODHES
2AHT0euessr  uGHow  OevafluiL  HessflFLome
<2nmed CHmaitiL(haisme, alaims @Ol ILITeHT
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Ouflw  angailed  (AHS L LPDLWIBHTSH)
B)\(r&GLD.

S S F6leuetsr spedliiimer (Squawker)

B)g1 a0 Amevd OB TSLINGT LodblL 1) T0)aveEsT
ugFlaw enn) Ceuafui(hLb edlliLmeTT@LD.

o wi A& Foleueter spadiiLimer (Tweeter)

Ba1 660 Amevd C\BTGLINST 2w HH)TOleuess
ugbow apn Oeueflufi(hd edliumer AGLb.
Q& A ANV THLD,  GHDETEHT
I L LpedL WHTEYLD BB LD.

(_ )

uLib 2.27
edlliumesflesr
AUMBEHGT

1. D AS)TCeuessT
ea&SlLiLiTehT

2. éEh 248)76)euesst
ea&SlLiLiTehT

3. 2wy 2AH)76euessr
eaSliLiTetT

- _J

2.4.2.4 QwauLf), eLpeit i auLf) eIt
OFilyewiey — Adevd  Oasr@ufer  (20H:
s 20KH: euedg ) @pupll  uGHeiwuLp
§(h @mﬂﬂunmn@b SILTSALD,  CHAUIUITCT
SHeredley) b Pdsss  OFuiw BQuicvg).
) CIELS) Lo GUGHGVIIGDLDLIL]
(Cross over network) eT6dID AGLOLIGNGD  eLpGHT MY
UME  QPEOIILITGTIHTIG — DersLif,  EVGUTSHSEL],
rafl'Ly gfwmasments uweTu(hdd el
ADVSOBTGHINGST  pLpuGHuyd  Fwliuns
PeOsG5F  OFuiuBEng. 9Cr GuLiquieyer
Qmeuems OLILTGTSEMTGUIT, AT P
edlliumersamarGum  Addgl  OFwebL(HdeILD
oD ‘b auLf) spediinasr aioriy (Mono phonic
Speaker system) ereiti(hib. @\ euLfl epedlLiiTet
2AMLOLINGH (Stereo phonic speaker system) @)Tedsr(h 6p(h
auLpl epadliimetr Hewioliants  6T(HSiS50%TeEsT (B,
plaugeol] QL gimpLd LoHODITGTEDMD IGVSILIMLHLD
2ADLSSTD 21 B ) edliner SeLoiy
(Stereo phonic speaker system) eTTLILI(HEIDG).

umLLd 2 1O)GHTGHTIUIG) FITSGHIThIG6HT
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2.4.3 geliuneraafler 1)eiTsdd) Smetr

adltiuneirseflest  Fmetr  eney  (Wattage  Rating)
GTGHTLIG 2B &IV H(BT TDml Geueflui(hLd
OIS 1FSSGGET Hanemeud; GMlbENE). 2Adbls Hmetr
<iena) (Wattage Rating) 2.6er  epedllILTGTSamarL
LWGTL(RSSIUSTED, AHE el Oauamlufl iqaesd;
Q&1(RLILG) oL (HLOGSTIS), GT6Y F(HET SHHELICLITSE,
HM1EG Fa_LDL] SLP1B6O CUITGTDEGUSEIT [6lBLOTLOGYILD
B rd@d. Gunseuts  Cupdfsaflest  Hneid
(Wattage), @GIQQUITGUﬂGZ'ﬂ Fmetr - emayp  (Wattage
Rating)  swmfltiunerjsenmed  BHliewuissiiu (b
eaSliLmenflast Grosd GOIGHLILIL G (hSSLD.
aInGlesTed), G)BMemevd &L &) armiisefleh LwesTLI(HLD
sedltiuneirseflett et emey HLomi 0.5 W (Lpsed
15 W euenguiiepid @)md:@Lb.

244 ST uend §eOILILIT6HT HeiT
(Column Loud speakers)

ST s QGOILTGTS6T  GTGTLIGT LGV
Quss gellunsiser Gy  Spetr  Haraie
B HSGLOTHI AMLDGBLILL L (1 HGLOLILITGLD.
Qdauser  COFhGSSTED,  OBIHSHLOTEGLD
Qp  Ouliquieyer  QUTrSSLILL 19 (BSGLD.
Qaunmred Ceuerfluf riL(pb spedludlesr GLimLbLGS)
ungeewnerisEmer  Cwrsdld  GFeveyLomm)
ADLOGHLILIL 19 (HSGLD. (1 B5F APl uGHGw
FQUT LODMILD Fo DT HGTGT LEFI O\F IS BLILI(HAISHTEH
6150)\g160) Gunetrm B)evLwymiH6ir
2 6B MaU)evamev. RSFHMBUI AMLOLILSET Girfli
A7 hIGSMeILD, HedTwrhiGasefled LweTLHdS

LO)&B& LD FINHBE®IUITSLD.
e )
\_ _J

ULLD 2.28 STGHT Uens 6paSILILITGH

2.4.5 ga1bl ug el eeOLILITEHT
(Horn Loud Speaker)

Qaleuemws  gedlliunesiger Uil Fa 'L fiserfle
Sgeries  whH@psG — Abls AeTa ellew
ST ghpdal. @)% Q(h FalDL| @IQGI LJGITGD
AdLoed  augeudLoGSIUL (HeTaTdl. Qs
HM1ESS Folbl] aUaDd QOLILTETSMmETaIL 5%

m LO)GHTGONIIGY FIBGIAISGT — LITLLD 2
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2Here) adevw (High volume) GevefluilL  1b)%a b
anmgl. s G®hs AHFeeeET LGS@uin/ib
2445 eflewenseniL eiib (efficiency), AH)T6leuess
2 ewijayL @iLd (Frequency response) Geuarfluil(hLb.

a )

\_

ULLD 2.29 & LbL] Qg6 660 LILITGST

2.4.6 geluunerasafle Gmidg LomHs
auameuwaLoLilf (Cross Over Network
For Speakers)

a )

+eo

+ o wit
2T6\6650T
66e0leILIH &

. ) D2905/9300

LT1
L2

+ SEDm
1 RT1 SiS|TE6U6TIT
—_—C 66016ILIB 5
18W/8545

\_ _J
uLLb 2.30 gedliunersefer @&mida@ omhms
QUMGUIILDLIL]

QU 2wi  AFTCeuehT  EOILITEILD, (T
G®DhS AFTCeuetr OLILTID Bwevihs
OFwUPBLCUTE BESMHBWL  AMLOLIL  (LPEDD
Camauliu(hdng). gGeefley GHdmbsd &gl
uGSaw an@ld 2wy AFF6leuesr spedlLimer
(gef L), <ubs Fobuemar Amevanws eIhHe
Quicvrg).

2wy AFTCeuesr QeOlILTEIL T  §(Th
106518545  Qoewdsliul (h  ADLDSHBLILIL L
QUp  eTefl  GmIG@  LTHY]  UEDGVIIGHLOLIL|
UL g6 SIL LU (HETeT). 2 F)T6)evass
2AF)5fs@H00ung  OTGssEuletr  omiis
S$Imedr (Capacitive Reactance) 6T6sTmD 6TH)TLILS HGTLD
2AS SIS, h GO L AF)T6euetrentley
Oe1CapGEdes  omiiyd  Foeyib,  1geiiLr
edlliumeflest  olssTgrevs g Lomiliyd  Hmepitd
(Impedance) FLoLon&lesiment. @bg 24d)i6leueser, B)bs
26T " Gmid@ wrHn b iGeuest (Cross
over Frequency) eTeertiLi(h1b.
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2 _hi&OhEH G
@5 flujon?

Oeuaraurebser pp GuImeT B(BsG Qb
cTaueuTn ABb&HId CHTTENEH?

Oavereurebaser L5 efliuemev AL TCleuetTenET
(Ultra sound frequency - 20 kHz- m@ GLoed) 2 pudd)
Q&I (b Cummener Gbrdd) AgLiLEns). ibs
e Oummaflesr Lb%) Gond), Lbess (b 1gwiw
QL 55D S aumpd CrISmes SHwisdHL (b,
Oeuaraurebser b GuImeT B(BsG Qb
<ADbgIG  Cenerdng.  @&CHenT 6T
LocsilBesfletr O\ Fele@hd: @ CHL M)

| 2.5 et 2 (5@ Bewrp (FUSE)

et 2 (b Qedip eTGILG  G@DBS L6t
SoLUjeTer 2 GeuTSSHHTeUIG (I  LIMHSILIL|
FIHHD  HGLD. 06T  LEpbEafled  GBTLT
Qewiied  QouHedn  QMEWILILIGET  eLpEULD,
SAe @  Adlsoner  OeTGeTL LD UMD
Gung @ibs et 2 (5% @avLp 2 (B, Lies1 DD
BITIGSEHILT LMSHIHTLIL A SHEDS).

1B6hT 2 (h@ Q@DLPWNeSIg 37% LD
it 67% BHLOL  FVEUUIGHTITE) 4GS
OGS GmIS&HF FDOWI, OGS FAsID AFHE (b
ADLG6D, 06T FIBMSHled LLpH  GueTD
SMTIIHISTGTTE)  QULPHSSSNG LOTDTSE S5
10T GadTL LLonesgy LG T2 (BB@)ewLp  euLpInS
OlFevev Grifl(hLb. @Fesmed arML(BLD 214H)% Ceuiuid
SIS Qbs 10651 2 (& @avip 2 (B, Liedr
QDEWILIDLS; &HIGESTIqLILIGET eLPGULD OGS FTHGHTLD
ungIsTsSiLPpagILe & aludgl anuheldib
EICEENMOCEIHET

32V,125V,250 V, 600 V Q&L 25000 V
e LG (Lpd S enalleViid, 0.01 A, 0.5 A, 1 A, 2 A,
3A,5A,10 A 100 A, 500 A Gunestp 166t GestTL L
21enafleyiLd A6 2 (/& QLpEET FlewL ddlGTmEN.

2.5.1 1Ber 2 (5@ QewLpuller U EBET
Qungieuns Csm1(R&sILBLLD 2 6Taf(h WasTev(Lpsh-
sd@sL QOUTmISH 06T (b Qevip Qever(h
QUMBLILI(KLD.
1. oy Hevs lestGerri L (AC) Lhletr 2 (h@,
Qe Lpser
2. Gri Heavg 10eiGaurn’e. (DC) Lol 2 (h@
QavLpseiT

2.5.2 GLogiid lev aUedEHET

1. Qundluenm Lisst o (B @awip (Cartridge Fuse)
2. &5 auansd LG 2 (h& @@)LLIQ (Blade type Fuse)

‘ ‘ EE_Tamil_Chapter02.indd 49

3. Guom umn9ed LSGHIIBLD FISHCHT U LG
LIRS @66)50 (Surface Mount Device - SMD Fuse)

ST QU LOGHT 2 (IhS @66)50 (Axial Type Fuse)

5. Qeuti euens 8letr © (B @evLp (Thermal Type
Fuse)

6. HRC auans 18)sT 2 (5@ Qawip (HRC Type Fuse)

7. LBLLGGD auad LT 2(BG BaLp
(Resettable Type Fuse)

2.5.2.1 GQundlyesp L6t 2 (5G Qevip
(Cartridge Fuse)

é ,,_ )

&H6E00TEU0MLG. GLOMILIE 6T
SIEMIDSHSHLILIL L
Bleir 256 @evip

\_
uL b 2.31 QurSlyem et 2 & Qevip

J

OFgmbld  ebevs  FevTewiTg 2 MUl eiT
et 2 h&  Qevipadwis  CQuipss)  Beveu
swnRgsliupEHesimer.  2uHs 06T Cesme’ L 1b
uwer(Wtd  @Lmisernes  Guoml Ly, SIHMIF
FreoLorn, @MiFnS@IIOLL 19 Guimetrm
QL hizafled  OQurdyewp et 2 hG QedLp
M CEEINNCEIETR

2.5.2.2 &dd) auma 106 2 (K& BaLp
(Blade type Fuse)

uLLb 2.32 &54) auens L6 2 (KG QavLp

Baiteuanss OGS 2 (& BwLpsaiT 196 d:-BadT-1jF6tv
(Plug-in-Fuses) 6TedaLD AL SHLILI(HEGHTDET.
Qeter(h 2 Courndsd HTvE®aET I6MTsivg J;
o GTeNESFIGT AMLDSG O 2 (KG QevLp
Qeveviid g Baau HWimlssIL(hSesmet. OLngeans
Guom'Lmy  eunsehisefley 106 @ewewsitid
FHmIseeh @ear LWGTL(HSSLILI(HEDS).

2.5.2.3 Guopugiied usssliup Lo Friget
w3 A6 2 (5@ BlevLp (Surface Mount
Device — SMD Fuse)

SHOUMTG LWGTUMLIg6) 2. 6Ter @dbSamewl LO)6HT

2 (6@ QdpseT AFHL FDOMIL  LvSHUTNGH

(Printed Circuit Board) Gmriguins UHmeneud@HLbLILg

UmLLD 2 1O)GHTGOIG) FITSHE0IhIBET m
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| T T ] ® CH ||

ADLDSGBLILL G (hdGLD. [OEY, GDDUTE Berenisms  soL  OFuiHeipest.  Geuliu
1BerasI(Lp$s  LommiD  LOGTGETL L Aene serle 2 Husd) et o LsTeIhiFafled @bHwsH LEGHT
el SEHe 6. 2 (5% Qedipser LweTLHEGSIDET. 2 FTTEwILD:
e ~ @MIFNS@IIOUL 1q, ST SWITHILITGT.

2.5.2.6 HRC aued & 1861 2 (15 QlawLp
(HRC Type Fuse)

é )

\_ J

UL 2.33 GLoed LFLIL FNFENT e A6 2 (K& BeLp

2.5.24 AFFH U 06T 2 (5& BevLp
(Axial Type Fuse)

r — ) VSN
I \_ J
’;@ uL b 2.36 HRC euenss L6 2 (5@ @evLp

\_ ,-""Ff y 2 A wps6d 800 A auedg BFsdBW LG 2 (hS
Qavipser S ddletipar. Abs  OQeuliudd)-
&IMT6L 2 (h&GLoLg eyl 2 GeurTsd  HLDILITGTS),

UL LD 2.34 SFFH s LOGT 2 (5@ BeLp

Ol L8)6HT2_(h @)L ET HGESTGOTITLG. CFgMbs 2 eTenssHleneT AMLoESIUL (H Baney
® 2 DNSGET  ADLGSIUL(H  AFFIL  FDHn) o (hUndsLIL(BEesnest. F4d) 1leonnm Gumesin &
LIV Sileh Corquing  LUDHDE®aUSGEGHLDLILG 2ublas 101Gt L Hhmisefley s L6

SADLOSBLILIL1G (B GHLD. Qe &DEITET 2 (5@ B)LpSHET LiwIchTLI(H 6T 6.

1O6TesI(LpSB  LoDmLD  LOGTGEITL L Aene serle

S sdng.  Qmar  erhdlgestlucy  (Robotics), 2.5.2.7 LSLL®LDEGLD auend LOGT 2 (h&

ierauipmiglaer  (power  supplies)  <ABwcuniled @@)5@ (Resettable Type Fuse)

vweu(hSsiL(hSlesTmen. LB L ddGLD auems 6T 2 (HG QDedLp 6TeTLIS

Q@ ueuigo  Griwen  OeuliLg@etsLn

2.5.2.5 Glauliu auans 1fehr 2 (K& @60)50 (PPTC-  umeSoflg  undligael  QLbuGydar
(Thermal Type Fuse) Cam enIFweHL)  CFIGETL  FISGILOTSHLD. @)%/

OeutiuBlenev GO L 2Hemeyd@ Gosh o w(mLb esrEDmisefled  ethHuB  AFs  OesTFIIL

Cung Qdsmaw e 2 (K& BaLps6r o (b upsIs®ar  sallidhe  LweTU(RETDS. B

LBletT 2_(H& BemL 2 HGEUSDS (LT

o ——— oL
WL&&&T&L&,@H O\BMETEHEDE0T
- \élmm HEDEMEY

_ G

Socr.. O 2-BE Bevip

ALy Heoem6d
Qeulil 2 HE Semlp
SolevTed 2_6mm

1Bl6dT 2_(5& Sewlp 2 BE&USHS Lil6dT

L6l60T 2 & @sm!.g
2_[(HGSUSDS (Lpeot

uLLb 2.35 Gaulil aiens 6T 2 (K& QaLp

m LO)GSTGOIIG) FITHGIHIGET — LITLLD 2
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unel-18letr 2 (m& Bavlp ereiTmyLd, LMed &Heil &
eTeTILD  ADLPSGSLIL(BHEGSING. Baleuands  LO6bT
2 (5@ Qepwrars el Amev GBS,
sewflestiudest 1O)esT euLphif) LGF) Gueimeun ey
LwGhTL(R ST ).

Lik

UL LD. 2.37 IS L @LDGLD euends A6 2 (5@ BawLp

~\

2.6 LOGSTHDHMIS HIGVOTIq LILITGHT
(CIRCUIT BREAKER)

LOIGSTHDMIS  HIGHTIQLILITET  GTGTLE  LOIGDBLILIEH
(Over load) Lommitd &mis@, WestgEmmy (Short Circuit)
gnu@BCuig  $1Ger  @uibid) O THDH®DS
BTG SHG  LOGST  FASHIBISEGT  LITHIHTHGLD
QUh  aueawimer Faall (Switch) @b, B)Beir
2AQLIUML CFWEOUITL A6 LOSLILEH LODHDILD
@MISHSHFFDDI ASIDHDS: HGUTL Mbg/
1)esTGeutTL L b umiieuensd &(HLILGCH SLD.
LQVANSLOTGS OGS MMI  FHIGHSTIQ LILITGHT HGIT
o ereney. LOGTaNI(LpSS Aenailed eUA(HbGLTS),
Al sienellevies  LOGSTHDMIS  SHIGVTIGLILITGHT
Heig)  (Miniature  Circuit  Breaker) — @embd
LOVGHT GO (LS B H6D CIFUIGOLIL & 1 WIGTESHLD.

2.6.1 Anlw svereilevre L6 & DMI
SIGOSTIQ LILITGHT
(Miniature Circuit Breaker)

sHCUNG,  Gomhs  eTeipssHd 2 6Ter
86T HMISeTIeD, BT 2 (B BdLpd@ LOTHDTSE
Qs Sl ieneflevnes OGS THHMIS HIGIOTIQLILITGHT
LuwehTU(RSSLIL(HEDS.

180681 @uibd)y (Electro mechanical) (Lpanmuied
OrwebuBid Qewer, OGTCEITL L 1D LOGDBUITHLI
umubGurg)  eTEDMED  2.6Ter  Li@hdbs-
AL UMHFTEHGLD. LOGTHMLD  AFHBLOTEITE
letre (hG@wLpews omHmId Lenfluiebevgsmed,
Qe  Apbs  ADDTSSE  BESLILBEDS).
ietre (rG@Lpewis Gumeh @ebevTosh Bens
etaflbled Fall'd Gurn(heugy Gumed &Fifl GFdiw
LpULp eTeTLST) @ewey GFwebLT 196h FAnhbs
UMSHIBTIMLS  HHGUSBIL 6T  LIWLGTL(HdHIubleVLD
GTGIEOLOWITS 2 GITET ).

r —— N
Coeo
()
C——,
T
w
— !
‘Ol;‘o“'
. " J

UL b 2.38 Hlw erefevrneT 6T EHDDIS HIGHTIq LILITGHT

Geuawev GFwIL LD Lpe®D

Al enellevres  LOGSTHEHMIS  HI6VoTIQ LILITGHT
OGS T BIT1bS QB TL [T (BT (Relay)
QFTATLBM1%H QhSSGLD. AdS Bd@LoCLTS

iletr 2 (5@ @eLpd@GL APl aiens WeTHHMIS I LILTEISEGLD 2 6Ter CoumiLiT(h 6T

. eTavr | 1)etr 2 (K& BavLp (Fuse) Aflw auds 6T HMIS Sievsig Limesr (MCB)

Qameiresuileh Gasenev ClFUISME).

1 QSIS LOGHT 2 (1h@ B)DLPWNETS] GHEDbS B syessig iy (Tripping) WestHRHeOD QLDHMIGTETS) .
2 (H&GLD SGTMLOUEL (LI 6p(h 2 CevTss HLDIMNLITEH
AEITTNINCEYE)

2 @ 18687 LoHMILD QVRILILILT LIGESTLHGIT B esnBENw6 QameTamsuish Garamev

OFiEm).

3 Qg (b e oL (HGLD LIGTLI(HSSEVTLD .

Qs L6 e LILIGHTLI(HSSGUTLD.

(ON/OFF Switch) LwesTu(hS (LpLguins|

4 1868 @ (5@ BevLpanit Qidas/ Blmiss Frefluimsl

Bz Qs Bniss Fnefwnsti (ON/OFF Switch)
LWGTU(RSSLIL(HEDS!

5 2 (1l OFwevL(HLd ChBILh LB@LD GHMMaUTS
2 airengy (0.002 eibTiq H6iT)

QFwebm’ (h CrLd 2 (h@& BHlavevedws afiL
UL L enalleh SAF)BLOME 2 TS
(0.02-0.05 BMq H6IT)

6 @367 aflewev G®DAITS 2 GTET.

@361 aflewev AL BLOTS 2 TN

‘ ‘ EE_Tamil_Chapter02.indd 51

UmLLD 2 1O)GHTGOIG) FITSHE0IhIBET m

11/10/2020 12:57:06 PM ‘ ‘



SLpepavanuied i GLocbpenersd aufld & (heir
(Solenoid)  auflGuw  1OlTGewn L el LM
ALDFFGHLD.

OIGTGeuTL L SHletT Ao  ASBLOIGHLD
Gung, euflFsmafley DU A  SMhS
Fohbwneg @Fe AdobgeTar @F 2 Gevrs
QBLDOLIBHTe0GH eLpeuLD LAGST MM, &I6TTLG SEMSI.

INGIEAs)a)) ghuL L &®OLTH
STdalIul L 190G WeTFnISmSS S HLOU QuLpHI,
Freflewuwid (Switch) esuwimed (Manually) 156857(H1LD
Beeu1dB6TLD.

2.6.2 fHlevd sFlay LOleTHHMIG
B/ GUOTLQ LILITGHT
(Earth Leakage Circuit breaker)
( )

P

- _J

ULLD 2.39 [Hlevd &Say LOGTFHDHMI FIe8sTIq LILITGT

Hovd sFle) OGSTHDMIS SHIGETIQLILITGT GTGTLIE
o wr Blev wlestomiiyrest (High earth impedance)
180681 Flmyeuevsaefley (Electrical installation) LwiesTL(hLD
QUh UMHISIIYF FISRID ASGLD. B& 1O5F
A emeevest et Bbrgds)  (Electrical
shock) UL Fol LOGSIEHDHODS HIGVTIQHS
LOIGST 2 LIGIGRIAISGTL  LUMHIBTHSGLD. L (B
AN eubld 1OBS G®DBES LOGTEILPSSLD (stray
voltage) 166t @ LIGgessThISN6) THLIL L TGILD Fa L,
SAunpn@dE  OFeeyd 1OTCerTl L saws Q)&
SI6v5119.5&/af (HLD.

Qb hlevd sFlay LOGTFHDHMIS FIe88TIq LILITGST
Q@& au(bLD eLpev LlasteuLpiiEluedl mbd (Main power
supply) au@pLd lesrFMISmBF Frall Lpenesserlesr
ULAIGW QUDILOTY 2 GTET Rl  GUMBWITET HILD
Gurretim CBrL [ F(mewards (Latching relay) GlamessrL
QUh  FIDLILTET  QUMBWITEHLD. APV, Hlevd;

m LO)GHTGONIIGY FIBGIAISGT — LITLLD 2
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&Ha) gHULLTD AdHd FITHIGSH, L&
OGS TSR HedM FIe88TIq &I )(b'LD.

Gogutb @&l LOGSTFTSH6HIhIH@EHS @6
o ufj 8ett (Lpemesued(mbg (Phase) Blevd HLbi10s@,
(Ground) G)Fevaitd Faumrest LOeTGEITL L SandbuyLd
esorL Mg/ OGS MHED Hicvsig sl ai(HLD.

BQFed 2 6irer 2 ewiHD F(Hefled (Sensing
coil) GurgiLonas OlGHTaN(LpSBLD HlawL &EGLoCGUG),

1Bl TGevr L L S emnBd BITTIG ST (B 1b.
LO@T(HLD  BID  DHWTD LOL L WOEHGHLD  eUanT
b BlmeuuiIGevGur g &@Lb.

10)6tTaw (LpS B 2 awi(hLD Flevds Hflay LOIGHTHDMIS
guessmqliumesr (Voltage Sensing ELCB) 2.uflf  Lolehr
wpanufledmhg  (Phase)  Blov  @ewewriing,
(Ground) auLf) Heunfld C\FedapiiD LOGSTGETL L SenSH;
S8 (hL1G & HTF).

| 27 Frmal (SWITCH)

LB)GOTQULPTHIGLD yeirefluled b u@EpIHE&
WOTFTIS®SS: — SLSSHIUSNEGHLD,  LOGTHENEDD
Quidasad (ON), getmgdsayp (OFF) uwerL(hb
(i F1Bev1GL Frrafl (Switch) eTewliLi(hLb.

Qs BLGSILD HGTGELOU|GIT G
2 GevThiseiT Qawewtu L bBLTg) LEIGST
Qaewiiovt agnu(hSseid, fluyb Guns o6
QeewiienLd; Hevriqdaad O\Fdomm Freiser
QUG QUMLOGBLILI(HFlGdTDGUT.

Comaews  Quimiss  FIls6T L6
am&Esaled  HDLSEHIDT. A HI(HAILD
(Pole) ommutd euLfl (Way) @eveuseerts Gmmids
DAGLOUJLD. GG TCUGST

1. (b HIHaULD (b auLp]  (Single pole single way)
(b SIHauLd @\m eurfl (Single pole two way)
R SI(HeuLD 6w auLpl  (Single pole multi way)
B SimauLd sp(h auLfl (Double pole single way)

2

3

4

5. 8w simaud @ aurh) (Double pole two way)
6. @\ HImauLb Lev auLhl (Double pole multi way)
7.

U6V &Il Lev auLpl  (Multi pole multi way)

Fn1aflser Amar Qewentdhsli(RLD et (LpdpLd
LoHMILD 10651 QevtL L el OUTmIS S
aslIuBSsliuSemes.  Ho QL hiserled
g whmib  1g.Fé@  Selldsest]  Frellser
vweTU(RSSLIL(REGTDET. GLIhLOLITEYID Fred%e6iT
14, 24, 5A 10A,15 4,32 A, 64 A, 100 A Lommyid
BN & CLOGYILD 2 6T T HaT6y 566 SHlenL SEesTmeyT.
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-
|
L

1) @ SIGAILD (B ILf]

SiemLILeréd GHuik DPDT smex
5) @ siwauLD @ quf)

ULLD 2.41 Fre%eeT eUaBHET

\_

2) @b SlBauLd G a1

9) 8 sweud (b auLfl

6) @1 SheuLD LGV cuLf]

w, o
o _arafty #1..7 Y O — )X 4
2 GTefb # 25 |y O | 10 Werahnise

. \ o—— | x4
enellserfler J

SiemLwmend &uluiok SPDT &meNl

SiemLWinend &mulch DPST &mefl

Sta O——— ) Ll
| 10 Wstspnibe

S1b O=———

2 gty # 3

7) U6 I(BuLD LGV auLf]

Hisic o

o— o—— | 10 verspnise
X 4

J

Fnailsamer B0 CHmaudGsnHmeunn)
Fngngesst Hmkbs Blewew (Normally Open — N.O)
onHmip Faspmgest epiqs Hlewew (Normally Closed —
N.C) Gurretip (pewmaeiled LweTL(hdd (LpLgu/Lb.

Fipayitd  euewd  (Rotary  Type)  LopmiLD
Bpe) euems Aeiotiy (Slide Type) — Freils@nid
oL &EeTD6nT.

FeT@h  auews  Fred (Push  Type  Switch)
6Tet1LIG)  FNHTOS Blawewiieont TDLBSHID 6
ADLOLILTGLD.  ALpdgd  GFwed  ef(HULLTeD
Qeewsiiy  Fevngdsiul(H  N(Hb.  Sesseslufeh
LwIGSTU(RSSLILIHLD BIe8sTessil FraflseiT(Micro switches)
Belaismid  Fihss. Qauben h  LPED
2ApsdSID  Cungy  Qevewtiy  THUBSSILOTHILD,
wyl  pdD  ALpSSHID  Cung  QevewieLs,
SIGEILQ FSLOTILD FTCIHET 2 GITGTGH.
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2.8 1O)GHTGOIGEY) FITZH6HIhIBGT

LICLOGILITTLIL
— (POl & FIfl S @D BHGIT

Teufaafa)] FDHMIHDTLI LI(LpGILIMITLILIGUIT,
APIGTET  LOIGHTGIE)  FISTHIG@HSHG LML
gnhuLmoed  OFweur  Geussr(HLb.  ASDHS
2Abs esTeIay FDHDIBaich 2 6Ter LSeiTeseny
Fngehisenles  OFweoLT(haer  UDDB  BeTS,
2ABBS IS Ceuads(hb.  Feumres  (Lpemuileh
OGS TGOIE)  FISGHISE®ETd  @BWTEHD G
NUSSHIBGT THUL UTUILIL ST A HLD. 6TeTCa,
BaunammOwicvevrid  Failids  Gouessr(hLomTesTey,
WetTeramy  FHHmIG@aT  ULPSLMTILIGUTT  Fev
@I L afFpewmaseaent ferunm Geuesst(bhLb.

UmLLD 2 1O)GHTGOIG) FITSHE0IhIBET m
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LOIGATGOI G FSGIBISMGTL]  LIWIGTL(HSS/LD
Gung <asett  CQFwevun(h ubHy  meTS
RN EIGEES Gauessr(hLp. OGS EFMT
Qawewitiys siolismer Gummssi Cuns
AFHGTW aueTuemDEfesT Lig Filwms
OLTBSSHIH Couesst(hLb.

OBTmesSIL S, Qevds LvSHDesT ail (hd
QFwevrsE) (DVD Player) Guirehin 18lstTesiasy
FDMIH6TI6H agbu(pLb LIPS ST &
Fflunid@d  Gungy, wpddw OesTFSS)
Qanewitienu BEEN (B, (96T ST LIPS
umyds Gouetst(h'LD.

Ounrdgieunanest  (Plug  point) 2A&68T  LOGHT

Slamaruiledmibgl (Socket) QauafGuw eT(HLILEDS,

siifeowi’s (Wire) 199ss1 @ ipdsiosd o i

wpmuiled 67(h b Gouetr(hLb.

IFjunIng  sngewigsiey  HHMldy &b
gpulLmed, 21 Ger wpddlw 1T F&S)
Oewevriooud, (Main  switch) SIS G
o Gouessr(bLp. e1d&mcwid — Oabmessr(hib
Feotesiieng  ahy) B ADESIhS

PV Ta LT TOlevesIeh Bevsewst [T auLpIGu
LOVGSTFMILD LIML1b) 2SS eflanareild@LD.

et 27 dE)  (Electric  Shock)  ermui’ (B
OlGTGarm L peiTar  Sbiflewws (e
OsMLeutny @ BhsTed, o1 Ger  LOl6H
QaewiionLd; FHesigdhs o Gaueser(hLb.
2 VIS S GOL, 2 ik el
fwemmlesr 2 saflujL et euer 2 1 Gesr
1816815010 by Il (Helld:a Geuessr(b'Lb.

&MHM6o 65 6m6IT 6] & 6iT

e

2.
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10.

11.

(Switch)
LO)GSTF G em L

FFILOMGY  en&uermey  Fraflenuws
(PSS Caut DAGVGVH]
16 m1GSBIT Fa L1
OledTenery  HMED  LLPSHILUATLILAIT,  LOT
BID&TeUIed o L'smihg Updlmer &l
OFlIeusetT  epevid  LhlelT AL TIFHedwid
(Shock) s&Sli&seuLp.

Freflowd FHergss Haoeuley B)mbs
QFwevtdss  Blewevd@ (ON)  Gsress(h
@J@m@g’)@@Wm@n&ug@g,junﬁﬂumﬁ&dr
wnGpayib  letrenayy  FHHMled  Couaney
OFuig  CFBMIY(HEEDTTETT GTGTLINS
o mib) CFuiH OsmeTer Geussi(hLb.

SMPS  iblest&menmLl LLpgunid@ip Gung)
SIMQLILINS pHEw 1OeTFdHH) Fraledwid
(Main switch) &/e8s119 &) h b Gauasst(hLb.

R GGG FHMHEDLI  LLPSGILMTTLILIGIT,

UlpassF  FOMEGLD  LpedTL,  FHHMIL
LWL CLITQIEOLOWTSL  LUMTened-
IGET Gouadsr(hLd.  @&6tT  eLpevLD

eTflbg, Saumlw P UTEILEL hSL
OTHL BMET S SV HILIGVTLD.
UpSIs®and ST Blbs  196T6L, BT
QsmTLguned  &nHpisefley  LLpSlaneutd
FrevLnd s 24710195560 Geuessr(hLD.

SOOI UAPSIUTTSSOCUNS,  LLHSI
unitiueury  18ehr  bliEHows  slids
UL STeVessBm6n essils Gauessr(hLb.

LPSGTGOLD LOHMILD &GOS LOIGYT HeUAISETIGH H1q LILIGHL W AM)bEI C\FBT6T GTEUTLD.

LO)GtT ST eveTIg H6iT, LAGSTLOMHMIBGIT, FTeflseir LoHmILD LGS 2 (h&h QedLpEeT Hdicunmilest

OFwebur(hsmar Dbk C\BTETOTEUTLD.

LOIGHTGRI G FTSGIBISAT LI(LPSHI LMTHSLD QUTLpsl L 191qdhs Couessiqul LML

O FweOLIT(HEET &HBSEHI AM)bEHI C\FHTT@TETLD.

LOIGSTFHDMIS SHIevoTiq LILITesTH6T ClFwebuT(h @&mlda HBlbs C\BT6TemeVTLD.
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Q. GTGHT | Q&F s e | alersasid

1 LG 1sstLommas] G F(mafled Lev wpeaser 61(hehaliLl (B, @\ LPGTHET (LpHETMLOSF
G (HETTHGYLD, LODMEDHG HIHGIF & (G HGTTEALD GIBTGITL. HGDLOLIL]

2 olctres i@ eflena @ L6 LeiTelufleh eTevdL mrettsarflest iLpdsddleanned Sl @b allens

3 LO)GYT ST 688T1q FHGIT 161681 HMIH6TIe) LOGTEHTERT(HLD FIDest AeMdEd:dnig s 2 iy

4 BHlewev Lo)edTeviliieh LOlGHTLIVS S GTHT @D LGS erHu(BLD hlewevwnes LolesTarL’ L Lb
Q&L e wg)

5 ULpSI UMTeH6 Bleirerras) FHmIEeNed THL(BLD LILEIBeaend He¥STL Mlhg! Fifl GlFdiuyLb
pewD

6 61507160 Gy eld@L DG THTaUg 1h Ounhemest Lig UL (B STLOSSSHIL 65T
GaL' LIau(BdhE& Qu(BLD 66,

7 <Hmed Lommas) ADHD® (1 g euSFeS b LoHEDT(H culgeudENG LOMHMILD HEDLOLIL|

8 LBO)GHT BT bBHeMNLIGH 10)6t1 T lews — LONGHTE)TL L d5 156 H@pshSlanL G blaLpLd Denl' L 1D

9 L) ST O L&) 1OlehT S TasTIG. eLpevLD Lommblend Ll CavtnL L $FID@ e1dlitiL) C\s1(hd@Lb
FTHGUILD

10 SMhHLI LjeVLD P BIHSSHET QUL Hi(HeudheObhbs C\B65T HIHUSSHDEG FT1hdHd SHT ST
OlFebeugy

1 sfluner L ws CaiB0s(BSe 6T(LpSI% 1 Lo 16 GssT
1. @usmues F&Slew LOTFSEITS LOTHMILD FTHGHLD
1) 10)6TCH5H <) LOGT&HGULD @) hetiHemL ) LBlesTLommas)
2. GourebLmi1d 2A(HdH@, 616D (LPSHD FTUMS LOIGTHVSHMD 2 (houTdhENLIcUT
<21) $ganmb Gueh 24) ®LdCH6 SHmTGL
@) 2GevsivFreTGmnm GaumevL L m ) Loy dGsHmest)

3. L6bTgTetsTIqUIGtT 6V

<=1) QLbsiv <24) UL @) GamriLsv ) Glametri)
4. 19657 QU(HEUGTEUNMIGT 6TH| HHMEL LOTH?
<) OGS HEDL ) 10)65TGH G @) estonmm) ) 6padlauhidh)
5. LOIGHT AW FLIH SHGUIITH LOTHMILD FTHGUILD
21) aeSleurnhich) <) edlliumesT Q) e1GH5H) ) LGS THGULD
6. FlI& AMVMW LOIGT HEGWITH LOTHMILD FISHGHILD
<21) WestLommhm) %) eedlauhid) @) eedliiunest fF) 6T LEGHE6V
7. 106 aveTIquIGST LomyLILSEIMGHT HTessT FsdbbTLd
an -1 = ) X, = —1
=) X = 2nfl %) K=o @) X; = 2mFL w X =05

umnLLd 2 OGS TGIIIG) FITSHGoIhISET
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8.

10.

II@

1.

2.

10.
11.
12.
13.
14.

15.

60 SHaevd 0B1GLIN6T LSS FHmbs AFTOeueT LGS erhm CVFwehu(hLd eOLILITeHT
20) 2 wif BT Cleuesst spedlLiLimest (Tweeter)

%) @®DBS SAFTeeuesst spedlLiumast (Woofer)

@) s S 1B 6 euessT a0l ILmett (Squawker)

) da_LDL| GUIG &Y 6O ILITGHT

R Sevt) A(H5 G Weronhmludest Fhmisetlsr aflbsLd

<) 1:2 <) 1:1 Q) 2:1 FF) 2:2

SLp OGS TEwT(Lpd (Lpammuileh 2 wif BT GastTL L b Fmmleb LmuyoGUTS UNgibTdhs eTarflenLowmes
LPEDWITS H(BBLILI(HGUS]

21) LB L adLod@LD auands A6 2 (heh QewLp

%) SilILBSH)

Q@) LGS THDMIS H6VSTIQ LILITGHT

F) SIHMISSML FIad

1 flov auflsafleh aflewL wefldEayLd 3 Lo&IOLIGTT
LO)GST HGUAIBGT GTGSIMITCY GTGHTGHT?

SBIDEOT LOIGT HaUIAIBEIT GTGTMDITEV 6T68T6M? 6T(HSGIHHTL (h H(MH.

(b 06T HeuSHletT 24 D1MNIT LoewsT] FIM6HT 616 TMIT6H 6T6bTEN?

auegup) : 0eTHMhS eflews (Electromagnetic force)

1068 1G QUi ' HGS) GTGRT GTGIDTG) 6T6TGw?

w61 Te8 (LD Hmetrt

LOGSTLOMMHN) GTGSTMITGY GTGHT60I?

OGS TLOMMHMIINGD, FDmHeNesT aIEBLD TGN 6T6T6N?

LOIGSTLOMMWISET SHuDMIGHT 2 6T HdHlesT 211q e ufle) eTaleurn euasLiL(HdsLiL(hHesTnes?
OGO GTHLIL G 1g Ui LI(LPSISHGIT WITenaU?

QMM LOTHMISET 6TGIMITEY 6T65T68?

eSleunhiflulletr Lessfleniids Famy.

Ol ILTeuflett Ligwf] wimg)?

Frad) (Switch) 6T65TDTGY 6T65TGHT?

LOIGST SR DMI> SHIGVTL LILITGHTIGHT LIGws] wimd?

11 SipdaarL alenssendd Qb Ldhs Aaraie allenL weflssa)Lb 5 LoS)IGILIGET

1.
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100 QLbelv LBleSISLUeTer (i LBetTFmT Leby 6 Gauredl LGTG(LPSSHLPGTET §p(1h LOGT BV S/ 6T
Qaewrs sl (Hereng). LeTHedHedhhg O0Fevepib LAeTCTTL L EGH SHeTeDaud: HessidhdL aLb.

LOIGSTSHTE¥sTIg W 6TeIeUTD] USBLILI(HdGIeumi? eilaufldsayLb.

QGOILILITGTHGT AMeU DHWTEBLD A T0leuetsr curflewFudlesr g LiLaLufleh eTaleUMn
9N ssrIBHEesTmet? afleurfldsaLb.

iestLommmluieh erHuBLd ptiyyser uns) efleurfldaayLb.
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IV &ipdseirL allarnssendg allflaner allenL wefldseLb 10 LoF)IGILIGHsT

1. uLmisefler o gafluy et lerseuhiseties O&mflevewiiy HmID UGS QMY (LPEDHE®ET

aNaurfldEaLb.
2. o Wetromhm) Geuenev GlFiyLd (LpedmEdWIL! L GG 65T e d: .

3. letreewy FHMIS®TL LLPSHILUTTSGSOCUTS SHauastlshs Geuemqu wperblendadmsser unm

flauflgsaLp.
eflewL_&e6iT
1. (=) 2.(@ 3. (/) 4. (/F) 5. (<)
6. (<) 7. (21 8. (<) 9. (<) 10. (=)

BLoIGeSLD LT wpuwDFLd sp(h Loallgesletr Gareval eTasTanii GrTeni S @LD
LO(BBESTGLD. @& 2 cireanet Gleunm) GLbm LoesIS6TSHGLD.

- 7.19.G8 211156V B6VTLD

uaLtp 2 1OGHTGHIIG) FTSHGUThISGET
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3i1q VuemL 6ot ot gy afilico
55 51 GUHIS& 6T
(Basic Principles of Electronics)

"SI @) DS HIDENSGI TIPS DAL SL 1g
GIES S5NES G - Qer@aUWIT

2000 ABTBHB@BES LPHTCU SO QUG LMD LEUGIBET QBTG §er@GUIT
AUTEGT, ATY GTHD UTTS®BSUIDT 2 VS QUIGILO@®DWILD  H(BSSD®ENTLI
umgr (Ko Crrddled LweTuRSHNBSEDTT. B, 2 wadded Caimy 6Thsd Hpleiwiecd
UTTSDSHGHLD, CHTLT(HSBG@HLD 2 (hUTuSHSL U BIDDTST(HHEHSHG —(LpeT
LWETURSSLILL L QUTTSMS H@&LD. BS6tT eLpevid HLALD GomLpluyib, SLOLPT H@BLOBTET
2 waddD@ 2AglivedL  ABlaflwed pBed,  uTeTaG) QUedr, (LPGST GuLPAIEL
(LpGSTGGOTITIG FHEIT GTGHTLI) [BlehLIGRTLOTEIMS).

@un (HeTL_&H&1D
3.1 AeW ADLOLIL| 3.6 GODILSH
3.2 SesfiLomiserlehr HeLoLiL) 3.7 2 @ranmihd G®DSLSH
@ 3.3 eteuaL gretr Geuefuf(n 3.8 N-audsd G®DSLSI) @
3.4 QaupmLd GLpmis 3.9 P-aud&d G®DIL G
3.5 Gumy Sigmy LonSifl 3.10 P N-&54)

&mHmeSleor Grmé&sID

Qs umLtiugduier apigailed LomewIauiseT SpdsTanid COFweLTHEET GPISS
S b&I CVETGT QUTTHET.

1. SngliueL Leres gy ailwed Clsmerans LnM HMlbg CET6T @hs6b.
2. gy AMLOLIL|.

3. SNLOEISET 6TH6HT HIQLILMLUIG) SL G, GDDELSH), SLSSTLI GWITHET 6T6wr
UG SsLILBEDS eTeTL®S B hSI 0BT @hS6.

4. G®OD SLGFBGT-AF6tT OFwebuT(®, SHOUTSH LWeTUTL 196 2 GTaT®ad GBS
S b&I OB @FS6h.

5. PN-&b4) upp) Hplbg CBmer @ppeb.

m A1 LIUGDL 1O)6HTET e ILIG) SSHSIaIAISET — LITLLD 3
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GousLons auenihg aubld 2 ufleh LAsTeran/ef-
web gemm, CuMlued Famuisd 185 wpsduwi
Ubl@ USSSGSING). OGS  FISHEUIAIBETTEHS)
FASTIGT  LOGYIH — QUILDSHMS — (LpSev Ol
CsmplhFTemevsafies CFWIGHLT(HEGT euedT LiThS!
NABIGTOTS]. AT 2 FFd B 1 LDT% 6THIOIEBCOGTLD
Lo6sfls 2 uid@ dbs anUBSSID CFwedLIT(HH6T
2 6TenGsit, el sde Loallsis@ L Loeshs
GunGundser LweTL(HSsL1 LS TneT.

1% Gouslons euenihbsl eUHLD BbS
L8)6tT 65T gy @fliLich OBTLhleO ByL LiLD unmlL

ySwsnsl ufeoualpsd @& FHMIF FauTed
Bleonbss156a 2 6rarg. Wererayailiich Henmn
&P$s @bs gl APle), GomGlsTess(h
Qsgimpriuny  ereflewiowins ABlbg CsreTen
2 gayib. TGy @UIUMLLIu@GSHuled g lier
BSHSIUHIHGT GBS

L8)6tTesT gy @fliLich

uriGumLD.

2 hIsOHEGS
@sfluyon?
10)TGetTL L $H6T FLSGID Fetrewo (QFwevLT(H),
Qaunnl$H6D, aumysEeMeh HeVVSH GHOMBL SHH-
aifléb eTaleumm BlHLPEMSI e16tTLIGNS Amfluid C\gmipled
B ug HienGu LoleTer e ailiieh HIemILITELD.

LAGhTaRIER & Frgevmisatler Flev Lpddluid
OFwebun(h&6i:
D55156
AVGEREERY
51 QLGS
AR FET 2 ML)
6l UV LGS HHDEVTS LOTDHDIGUE

86T AHMedev arfl HHDeVTSH LOADMIGUE
GuUTESTHEGUSHGIT

S R

25 Qégimmeowrs unms sib Csefeuns
2l G sreen Gauesst(HOLGTDTED, Tl TesT
QFwebumi e APlbg  Osmerer  Geuesst(hLb.
eTad1Geu eTevdL et OFwebun(h GBlds LpFHeded
umriGuUTLD.

3.1 gy Lol (ATOMIC
STRUCTURE)

2 Eleh  26Ter  ADTSHIL  GLITHL HEHGLD
AT HSBLILLL DG GTGTLMS  [BTLD
2ABICUTLD. 2A1g) CTGHTLIG HeTeRI & OB fwng
Sl H1H6T. aAIGTT AWQLD, AHAEISHH(H
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GTGSTD MLOWLILGHS W I, O T6BTIG (@ LD.
@bleb  CrILblest  FLowedLwi(+)  HISCTHGHLD
(protons)  LBlesT&HeLOWMD  HIH6TH@HLD (Neutrons)
UL hISWGITenest. @bedLowiSE(HmaId FDMLET T
QUL L LILTenS6reh TS L6)6s1 S LOU L Wwi(-)
&156TE6r (Electrons) &mHml&0s 1688 (hdb@&HLD. @)
Fa (DB Ae) Fa(m T II(HEDS). LULLD 3.11559)
2AdLoLIdLS BT (HEDS.

( )

GTED&LTM60T LGmmLmedr

1Bl L mmedt

EMLDWLIGES([H

\. J

ULLD 3.1 G A®LDLIL|

RUh A NG GERILOTGTS] HLDSSGHTL  eLPGHT M)
BGTELOUIGHT A1q LILIGHLUNG) AGDLOBSIGT T

1. e cT68T
2. 2y GTMmL

3. 1661 HemLp

3.1.1 a9 &5 (Nucleus)

B)5,1 2159916681 OLOLILILIGSNLITEHLD. BFleb LG 1 et
HGIBLD, BN ITGSTIHGBLD 2 GTeMLhif)  @bd@LD.
UGom LmetaeT GBI  HEOLOWEDLLIGTELD,
Bl gretaer  18es TSNS THRD 4% FLOWILD
yGLesigarflest  GTaDLS@&F  FLOLOTGISHTERILD

Fa_ (BB e &% (Extra Nucleus)
B emyailett Gevafliiym eoliLn@L. s

eTeudL grcsiaemar Ll (HGL  OETeEIg (HbGLD.
GTQUIL [TITGHT GTGHTLIG] GTENTLONGHT FrGDLOUJGOL UWIBTERYLD
(-) eTLWHDSTHALD B HHGLD. 6TeVS:L [Tt EHe 6o
LO)GsTF:GLOWITETS) LG L TeiTHelehr LOl6hTd:anLOS@,
GTHIS AT FLoLOTH B H:@GLb. 24C% FLowib
GTRUSL 1165 &6 GT68sTGusTG:am%, L/GITL L1681 Hees
GTGESTGES IS0 B)eHewsLITS B)(hS@LD.

umLtb 3 DuqrliuenL 106TaT e eilch S/l hisei m
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3.1.2 Digw)l eTaus

Fngmyent  Oeutiplevevuied  @p  Aamaile
2 GG GTRUSL [TITGTHGNGH GTGBTGEs %S AGVGV/
YGmL L mesT el 6TeurewsilanbpTeT gl 6T6HT
eTTLIL(h D).

e N
& A 6Te¥T = LGTTL L radTHerletr
cT6vT6NsNShems (P)
26DV
GTGLL TG HGYTIGHT
oT6vsTeRstldh e (E)

3.1.3 g GTML
yQuL L e e LoMHmILD Bl gresiserlest
g (WS OsnemsCu om Hewialle eTaL e
1 resstu G E ).
e N
& Ae) el = LG L e gerlesr

cTevsTcuell g (P)

+
1Bl e serflest
cTaBarcuellgemas (N).

| J

gOleweiTpTch 2 Hifl  wLowidHHeIeeiTen
(Extra  Nucleus) 6TV JIGTHET 6T ILNMSBTH
@& GLD.

QBB TS JIGTHET, A HSH(HEDGILI
uveul Ll utegsefley  &FHY  eupSleTmert.
QUL LTS H6Te) FHmlau(hLd 6TeudL TTesT SN 6o
SALOLILITGTS] SLPIBEUTL QT
UTWIMISSLILIL (HET 6T 6.

1. QUL LUTe»SHUNG) AGDLDESIGT 6T

GTGUEL (TGS HGYIGHT 6T630T6H01 %6 %

2l TG QILD T dHTHH TV

LGN ENNCE TN
n TGS TLIG UL L LILITenUiGT
GG EETERE TG

O FTJGESILOMS,
WP UL liumeg = 2 o’ = 2 x 12 = 2
GTGVL [T ITGSTHGT
@)gesari_mib el LLILTenS
=2x2°=8 GTGUS L [TITGSTHGIT
ELPGSTDITLD QUL L LILITend
=2x3°=18 GTGUS L [TTGSTHGIT
2. S®LS QUL LLILTOSUITCHIS],

AL FLOTS 8 6TGVSHL [JITGT HEOGIT
oL (K GLo G)H/T6¥sTLG (H & SHLD.

m gL 1666w g @iIch SdgIeubIGET LMD 3
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3. sLFSG WphH QUL LLIUTDSWITEIS),
2§AFSLL FLOTS 18 GTGUG L. [TITGHT HEET
oL’ (KGLo G)H/T6¥sTIq (S GHLD.

| 32 saflhisefler Lol

AW SHB] G SH@HGLD LG L mesTei,
5L [Tr1GST 6T LomHmILD GTGUHL TG HEDET I
O ETT(HBTGET 2 (HUTSHBLILL (HTENSH  GTGT M)
umigGsmb. BbBlevevudled Q@IGUT(H HevflLoddhletr
2ADLOLIGYILD oerer  GCoumun(h  6T6HTLIZ),
Sbsd GO L sefloddlest  LGrmLnesiEer,
By IIeTSHelT,  eTeudL JTetTHerlel  cTevsTessTIdhends
LODMILD SAGHLOLIGHLILI QLLITMISHSIGTGTS).

2 GITTGILDTHF O\Fibuy 24 e eladT
DAIDLOLILYLD, HTTLGT Hew/aflehr eioliyd Geumy
Gaumns @BLILIG]. AHSGTEH SHT6HT Aeweu B)Tever(hLb
SNdE6dh Gehis®ard; CsTeT(HeTend. b
SRNDSHGHT A GTOLUJLD, G GTGHTE/LD
OB fbsTed Abdd FfLosFleT e AHMLOLIGHL
10)% GTefBN% GUIQEIGDLOEBGTLD. 2 HITTGOILDTHSF
OlFLby 6T165THID FHeflod s 6T(Hd:eIH6)HT6T GauLb.

2| T = 64
2IGwY] 6168 = 29

& YSorl Lnchiseflesr  eTevensildeans =
GTGLEL (TGN H6MIGHT 6T6soTemullSends = 29

Bl gresrEetls eretenfldbemns = 64 — 29 = 35
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uLLb 3.2 QFibL HesflLodHlesT gy SiemLoLiLf

ULLD 3.2 Aevg) OFLDL SeSILoddletr =gy
<idLolieoud s1(HEng. Qésaiingdd) o drer
29 eTevdL grctiHeT GevaliGainy el L LiLmeguileh
SLPFBEUTL QUITH) ADLOGBLILIL (DTG SHTH;
STLULOUC (ReTeng).  pHed euL'L LIUTadHuied 2
6TQUG L. [TT6tTH@HLD, @TGHTL MaUdy) UL L LILITenSUI6h
8 GTGUAL [T H@RLD, CLPGTDITAUS QUL L LILITENSUI6H
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18 6TGVS L [TTGOTH@RLD, BAGTHILD QUL L LILITeSUI6) 1
GTGVSL [JITGY)ILDITS Bbg g LI uleh AMVS SIS
SENLOBISETIGHT g ALOLILILD ADLOBSIGT ).

3.2.1 GTeU&L [JrT6hT

iehraraailuich  HIDDWITEIS BT %G
Qsflung Qbs eTevdL greslesr GFwebLITL 19a6HT
2AQLIDLUINGY  AMLDBSBIGTATHTC,  GTVHL [TTGH
uHBw Flev 2A1q LILGHL FE6T BTLD AW COVHT6T T
Gouaist(hLD. 6TQUEL JT6H  GTH)TLOGHT T DLOUJGL LI
GTGIMILD, FHeWISEID 6T(HSEHIFOHTETET  (LpIgUITSH
sl 0% Gombg et (Negligible Mass)
Q\BMEBTL &I TG MILD BTLD AMb Hleaweuuiled, H6hT
fov wpdHws Gewrhisments upplyo GCasflbs
OlzmeiTer Geuerriq g eudLD.

1. erev&L 6T HeET LT GasIHMLD

e=1.602 x 1071 gagid

eTeudL resflest eTewL m = 9.0 x 10731 £).4)
3. ereudl gresilelr b r = 1.9 x 10717 18

QR GTUSLJesletr  LOGTITHMED  LOHMILD
SUFGHT GTWLHGHLD 2 6iTar aflhlBLd (Ratio between energy
and mass) 1.77 x 10" gagID/EE) ASLD. @gj@'ﬂl_uq_
6TeVSL [JT6oT 6T GTeDL 2465 LAGST GBI 155
LE)%d GHEODGUTCEISH] 2HGLD. HABCUTGHTGH 6TeVSL [TT6H
QR SH)eb hlaneuiLinas BN (LLGULIMLOGYILD, LENGT LoDMILD
ST HNDEVIGS 105 6TeNMBM15 AL LIHSSHLILI(HEGHTD
IhleeuuilaiLb @ GiTeng).

3.2.2 GTVSL 6T JMHM6d

AT SHHOUSF  FMB]  QUHSTD  6TeudL [TT6tTH6T
Qreilsiones  HHDE®mETS BTG (HSENS).
CTVSL JIGHTEGT  LOGTHEOLOUIGDL W FHITTCESIGST6D,
IBleevwinmhmenevu b QUL L LILITenSUTN6D Fhm)
QUBUSTS, Qs whmeeujd GLHMIETETG.
Q55 @H AHDOBNGT ot (HHOHTHBW GCLorss

UHDEUTELD. OISO Rbd! 6TeVSL TTesTH6HlasT
ML ASFHGE  AF NG5S, ASGHT  ADHDSVILD
2AHFHSGHD.  AHE  FOLSF) QUL LIUTesHuileh
2 GG GTQVL TTGTHGTIGT  ANDGVUTGNS), (LPBEBILI
QUL L LILITEnSUI6d 2 6irerm 6TeVGL [TTa5T 6N 6T
ANpeevd ST QeID  ALBIGD.  Qibss
SOLS  QULLLILT®DS 6TV TTETHETSHTGT  6(Ih
Gummerflasr @uwimiPuwich, Goublwich ommid LissTesiiuich
FTELOFGT [T ewsu ST/

SHEOLF) QUL L LILmensuied 2 Girer
CTGUSL TG HAIGT  GTGOOTGESGEeNS A BLL FLOTS
8 ereoill  UMiSGHID.  oTesIGey  @)emeserdmeit
TGS L. TGS T GG AHFBLIL F GTeETewsTI5ewE 8 24@HLD.

Baewidlmet 6TevsL” st (Valance Electron)
Qmud) aul’ L LiLnens (1) S F el L LILmensuied
ADLOBEHIGT G 6TeVSL T H@hdG B)enewsid)nest
GTQU L. [TTGSTHGIT GTGOT M) Gl

3.2.3 gaflmisefler Siaw SHLoliL]

OUNSIUTSE LOGTFTTS®BHS HLSHILD H6TLOUNDGT
S LILIGDL WITHD AEAE 0] SHGILOMHIHGIT
BL 55 B6IT (Conductors), SLSHMLICIMHL ST
(Insulators), GH®DHLSHHGT (Semiconductor)  6TGwT
USLIL(BSSLILL (HETTEN. (b Sevtlloddleyleirar
BT BDGHT 6T6VS L 1165 H6VIGHT 6T630T6u01%DBEILIL
QUTMISSHI ASGT HLSHILD SN AMLOSNF).

&L SIS H6T
1. STLoGEleVI6iTem ®)ewevu1h D6
6TeUGL TGS THEIGH  cTavTemilbens 4- d@HLD
@®DATS  BBBST6),  ASBILOLOTCHS]

2 GeuTSLOTSALD, HLSHEWIMSLD B HSGLD.
(e1.&m)  GaFmquitd, ipdesfHuid  oHmILD
silleilwp.  wpepGuw 1, 2, 3 66D
Lpedmuieh) BMETEMGH 6TeVUSL TG H®ET
Qsmetr(h @pS@ L. ULLD 3.3 SLGFserlesr
SHLOLIGDLIS HTL (HBID).
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LO)GHT &L Gt QIm(peiT

2. gF  safsdaerer  oemder
GTQUL TGS TEGGT  GTaVSTassIIans  4-d@LD
SAELOTH BUBBSITeV, 2AdE6TILoLD © GeuTHLOGH-
VTS OGS SHMLI  QUIT(HETTS @) HI:SLD.

(6T.5)  eWBL TEQ6HT, FevLIT, Biest. @eneu
wpdDBW 5, 6, 8 GIGHD GTGHITEESIHENBL|GOL LI
B)eTIHIDGHT 6TV [TT65THEENT I O\BTGEITL_HTh
QU BIESLD. ULLD 3.4 LO6GSTHL STL1 GLT(merflast
SADLOLIDLIG HTL (HEIDH).

é J JE @ )
o ‘“. @ \‘ o ‘“.
o el \*, *, R ) JUT X e . o e \’, Y
o O ® | oo0o0 eoe¢ O O L
‘\‘ ~~~~ '_r' J ‘\‘ “‘ Treee ’,. ’l' ‘\‘ ’~~~ ‘_r' /
s Neaaa= - . . ~._. __,' R4 s SEmaaa= - ‘
[ 3 o o P LN
et - e - *...-.-—__’
\ 60 IBL_IT 22607 FE0SoLIT BlumedT )
uLib 3.4
GDDELSF) 2 GevrsLomm Cunmer AHw B rpesTenLoS-
. . . C A ®aTuLD V168 S5 B(hd:GLD. @& &H®M-
3. i ST SlepeiTen B)ewewsis b6t 558 . o ()

L. . R . & eTetIm) afﬁmbpa%uu@ ). (6T.5T)
CTVSL TG HGHT  GTGooIaoslband 4 A% b eaatr. QeoriomeluLl .
Gnhsreh. Sibsefllon o Genrstd LohmLd STITLIGHT, STedT, Olegriomesfluitb. UL LD 3.5

GbSTev, DI @DDHLSEHEGHT HAMLOLIWLIS; HTL (HEM). ®
d T )
,x' "__._\ \\ ':' ,,‘ "_._\ ~“ \“ "' ; ,,.' JEEETN ‘.‘ .“ ‘\‘
HOM eoi (1) e ¢ see () 20
\“ \“~~ ""' l': "“ ““ ‘\‘~~. ‘_," ": ": |“ ".‘ ““ “~‘~- "": ": .: ':
N, e s e LA K Y e @ R
IREEE SEiia ., Tre--e°
e gt »
SMTLIEOT Hedlsmeot egomeoflid
\_ J
UL LD 3.5
3.24 &L (BDIT 6TV L TG HET Boewihmatt QUL T1168TS561T1GHT (e
(Free Electrons) Siqujeprw))  HHmed  AHHMS  GHESLD.
) . . Qbs TS TGS — AbSH — FesLodleneir
@Q’@Q’”@ . g,czsﬂwg,iﬁm @@Wﬁﬂ)@? FEIGSIFDFWITEF HDPIFHOET6TG (hdhGHLD. PevauGiL
GTUSHL JaHTH@HLD  OuaiCaumy — H(HDELSMETS:

1T F1% BhSSGLD. S®LE Ul L LILTamsuied
2 GTGT  GIVSHL JIGTEET  LOWGEHHeY il (hd
OBTameallsd @BLILIBTC, A6 LIDGSILILITCIS]
DLOWISHB(HEYLGT  LOFYLD  SeMihs  Hlewevuileh
Bmd@LD. 6T160Ceu @b 6TeVSL TTasTHETGET 2A4HMEY
2AF)HL015  BhEGL0. GBIILTS 2 Gevrahisemss

g LIUGDL 10)6TaT e eIIeh SSSIaUhISET — LALLD 3
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S (K0T 6T6V&L 116516 (Free Electrons) 66t iLI(hLD.

2w HHGeuT(h), ST Thb hguedLw
B)ew w1 mesT GTGLGL [T THBET &L (hmm

GTGUHL TGO HGIT GTGULILI(HLD.
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yneilens  etim  SILIL(BUST  eLpevd  BbB;
S (K0T GTEUSHL TTGTE®ET 165 GTGHNBTE  AHGHT
Bleneuulled b OlaeildElenriL LpLguLb.
o eLouiled  @UbH TV TGTIBETHTGT — 63(1h
SHTLDGEHIGH HL_SFHILD FeTTewLOEWI T essmidE)as1meT.

1. e16p @Uh SLSFLD AF)s  cTevsenfld;-
maulevrest S (KDT  6TVSHL TTGTH®ET S
QBTETIG (BSGLD. (I HLSHHUIGHT euLpliinas
186rast(LpSBLd SrIL(HLOGLNG), iFleieiTen
S (KDT TS TIGTIHGT — 2Ahb  LOIGHT
Fliemarilest Gridlesreumss (+ve) u@Hledw
G154 pHHLD. @B6HT eLpeVLD 21ddL SHUTeH
18)61@evrL L Loresig) ermHL(HEIG).

2. gngnpent  Oeuliupleveuuiied  eThS  R(h

LO)GST LGB MLIGIIMN(H(@IHLD &L (BT
GTUSHL TG THaTS  OlbTessTiq (BLILIEIGHEGL.
DEHIUITE Ban& LB)6HT6vT (LpS LD

Q&T(hSHLILL L TeYID, @Fl6)  eTaIeIBLOTET
LB1GSTGad1L L (LpLd erHL(heudlehemev.

3. R G®ODILIE SIOLOIGHTS FTSHTTCwT
Qeuriublenevuied GDDHES &L (KT
GTGU L. [TITGST HEDGIT &5 Ol T6BTIq (S LD.
Ban@ Wererpdsd STLLBLLD CLTLps),
WssG®DHES — Seney  LBlerGest L GLo
Bl pLb. Qs AeTeunes| 5d GMMhd-
ULF SATQ| GTGTLIGTG, BHGOTe) 6Talcil%d
OFwebuT(Hid peLOLDiaISehanev.

3.3 ereuL et Glauafui(®
(ELECTRON EMISSION)

OLI(BLDLITEUTEY LA F  FISEUIBIEGT  HTDM)
Baar' L Hleveouled (Evacuated space), 6TevdsL rrestladr

OFwebLIT oL SHQLILGHLUITSS; O\BTeBTGL
Quitigdng.  BSCE®UGHTRS  HeTlLodbletr
ugn9eS g LnellenF et SILILI(HGUSET eLpeULD
GTUSL ehiEeT  Geuarfld  OlsmewmyiiL(hblesTment.

BangGuw eTevdL 68T Qaeluf(h 61651HGMITLD. LiL_LD 3.6
616V 711687 Glawefluient g & (HhEm).

. . )
&,l_(blmrr GTEDSLITITEOTSH6IT ¢_ Guoburiy

v

o7 ~ @/

@-»

P
Q. cd

\_ W,

uLLb 3.6
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Qungieuns @  sefioddlesr LTINS BB
eTeugL et QeueIGumnmriL(heud) eTevd:L 6T

Qouaflu§(® erearti(BEmS.

T gett GlauaflufL 1q 6T eUEBHET
6TGUE L TT6HT ClevarfuiL v SLpBM1e) LD
2AMHDev&H6IGT eLpeuLd FlBLSSLILIHEDS).

a) Gautiu swesf) GQevuerfluf(® (Heat Energy)
b) eparl 18t Geuarflui(n (Light Energy) ) GQFHesoriif]
Oeuafluf(® (Electron Charge) d) tfestyev Gouefluf(n
(Eletric Field)

1. Qe 2nwest! Gewerluf® (Thermionic Emssion):
BFleh 2 CevrraLomens) Fiomy 2500°C AeneiHd@
OauiLtiu(RSSID  Qumpd 6T LTLed
B\mbg GTGUS:L [TITGHT HGIT OeuerfIGuimiLp.
OluarfIGuimiSletim 6T6VSL [7T6TF6V 6o
SHere)  Oeuliug-SHletr  Aenemeuls  OLIMbdSI
Qrd@d. et  Hbsfds A5 AG55,
eTusL gest  Qeualui(Bo HHsMd@d. Blbhs
LPEDUWITEIS ATV STILD, CXBTeeVS:ETL &)
UL S@LomufieuiLd LwieTL(hSSLUIL(B ). UL LD 3.7
OeuriL snwesf] 2 18lLpevauds HIL (hEDS).

a )

<— erdHlidledTeumiil

3 Beotnh
— 16ledTenflemLp
Ba5BaM(h
letTevflemLp
LOEMD(LPSHLONE
ZobLbSEID CasBsMb

\_ _/

uLLb 3.7

2. geflfler Geauafluf® (Photo Electric Emission):
@Fleb, perfl HHmevTans 2 Cevraddler GLosh
CFISSLILBOITLPS g6t U6
Qw61 6 TS GeuefGuwmid. @SN
afliblesr Geuaflui(n eretrmy GLwid. sperflufissr
2HeMT6y AF) 555 21 S(fd5, CleuerfGuwimflesrm
eTUSL gricsiHaflesr  enayd  AHSfEGLD.
UL LD 3.8 afiblest 2 1l)pewauds H1L (HEMI).
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&arfl SpsIDd

\. J

uLLDb 3.8

3. giawtleuafluf(® (Secondary Emission):sp(h 2 Gevrr-
FSEHGHT 165 AFHHCaUBLD CETGBTL 6T6VS:L [JT6bT
sHem GLongid CITLPSI, HSGHT HTTGILOTS
b5 2 Bevnaddler LTI HBE B (DT
6T L grestHeir (Free Electrons) GeueflGuwimytp.
831G  gHwewt  2.101pay  eTLIL(BEDS.
UL LD 3.9 ganewt o L8)Lpeneuds bl (HES).

( )

(LPSHEOTEMLD 6TEDSHL_TMTETSHET GO TT6DT SyBMTD

P N A
Y .
-2l &etoT6UOTTG. ©_6mM
RC
SIEW6T0T I\,
GTEDSLTMEOTSHET
oot
_ % B | I+
g J
ULLD 3.9

4. 10etr yov Gauaflui® (High Field Emission): epi7
o wij e (High Positive Voltage) 16)6bT681(Lp 1D
o Couaddler 6% CFeidsli(Bd CUILpSl,
oy flevFulledr  BTIGRILOTS  AH6HT
ugti9eS(mbae &L (K GTGUG L. [JITGHT H6IT
(Free Electrons) GeueflGuipytd. 1o)sstewn(Lpdsin
S L0T6u 6, OleuarfIGuwimy b 6Tev gL [T16bT S 6T
2Aemayld  AHSASGL. UL 310 2w
186TasI(LpSS 2 LB)Lpaneuds sl (HEMS).

m g LIUGDL 10)6TaT e eIIeh SSSIaUhISET — LALLD 3
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4 )
Crioemm &L&
+
+
. +
&L (bmiT
GTEDE&LITIT60T
\ / +
/
? +
\ +
2 _16(ptb Ll
(gL Ly +
+
\\\ [ +
L5ledTL6D B1EMleY LGS
g J
uLLb 3.10

| 34 Qe sg@Lpmi

2041 BIDDIGHTIGET  (LpHeL 75 4e8s1(hHGarn(h
Qs euneveyseflesr LweTLT(®h  Blestn il L g
6167Gm g mevrTLb. Ceumm g GLpmil SLpddbmey) Lo
TGS QUM BHHET6D LweTU(HSSUILIL L 6B,
oLCur®, LeogCur®, LGrr@®  hHmib
OueiGLr(y Aufw mretTE wpHHw Ceunml &
GLOML  QUEDGHET  LWETUTLIq6)  B(BbSe.
T(RSSHIGHTL LTS LedgCum(h cumevallesr ewLoliL)
UL b 3.11Q)6b & Ll (HeTeng).

( )
) b o SimBciram: (-)
SL(bUGbSSID
Al
e BIBITLOVGOTEUMLL (+)
&H600T600TITIG &>
S
g J

uLb 3.11
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Qa1 enalled QuflwsTs @bbssTeILD,
OFweL(BD Coudld LOBHGH®MEeY GTGHLIGTEYILD
Wity aflewev 2AS)BLD GTGOTLISTQYILD,
AmrSSNGLD  CoevTsd  CFwWeLL(HLOOLIMTLYS
2155 OLYNITELY OeuefGuihHmieusmeiLb,
Qan@l uHevnsd F®DELSFEmarnd CETeET(H
D (BhUTSHSLILULL  FASGIAISET  19805& LIDG
2 (HUTSHSLILL L F).

3.5 Gumy sigmy Lond
(BOHR'S ATOMIC MODEL)

1913 b 7B LFE QubDiwed AnlehT
BeoGumi ey ewLolil) GBldal Qi eleardadms
O (HQUTHEIGUIT. HABGHTLILG,

1. @F gwyeilesr ianLoLi-
uneig, GmiLblesdemLo-
UGOL 25T & H(HEDEF
&),  e1HTLO6HTH LD~
WL W TRV L [TTGHTHGIT

ucvGeumy euLLLILm-
@560 ) o)
ADLDBSHIGTGT ).

2. @aleunm  FHOIESTD  GTVSL TTGH HGIT
uequmdsliulL (GO’ L SHerajeren

ATLD OB TGYoTL ) QUL L LIumensudled
FDMIUSTHRLD,
3. euewgwmiSHSLiuLlL QUL L L1LMTeanguieh

FDMILD 6TeVSL JTeTH6T, GO L 6Tay
DML C\BTETL FHTHa D @(HIHGHLD. QUL L1
UneSUiledr &MHmere] A SOME AFHLOTS
TRV L. [TITGSTIGST UMDY AHHBLOTGLD.

4. Q@ IS ITIGG — Fn(hB6D  ADHDED
Q1RSI LTeY (6T.5M. Gleuliib, eperl),
2G| AhS UL L LIuTeSuilest ABSs o wii

Howewd@d CFeimei(Bo. $HCUTH 21bs
GTVSL TG ugeusF  Hleaveuuiled @S GLD.
21160 @bBlowev Q&ML ksl Bl Ssns).
TOGIGTDITG) 2Ahd 6TeVSHL TI6T  LOGET(HLD
SIS LML QUL L LILUMDSS5E aubg efl(hLb.
AT UDLPW  BledevsdE aumLGLTS
&er  Gupy  HHwedev  (Geuliuld, e
Gunastmeurnmy) 2 18)LppSed (HLD.

ULLD 3.12 Auedg Feldsnest =iam)ailes
Ay AdLoLwUS  STL(HEDG. @bled 14
CTUGL JITGTIHGT 2 GTETE. (LPSH6eD GUL L LILITeSHUIeh
2 GTQUL TGS HGBLD, B)TGHSTL Mevds) UL L LILITenGuieh
8 GTGUL [TTGSTH@BLD, eLPGTDTAUSLI UL’ L LILITanSHUIeh
4 GTVLIIGTHEHD A SHHdaUF  FHDI)
pEng. @bs Ul LliuTesser peanGuw K
QL lumens, L eulLiunens, M el L umes
TGS )] SAGWLPSSHLILI(H'LD.

Qs TS IIGHTSET  AMESH/GLD
SN —UDTUDISSIUL L QUL L LTS H6T6)
' (BHGw  &HBHCETETIG(HSGLD.  PaublauT(h
QUL L unenswy b GBI L Bleneow e HHme»evd
QBTGHTL H1% B)(HGHLD. (LPSGUTLD QUL L LILITESHUI6H
o GTem 6TeVSL TI6s @IGESTLMD QUL L LILTdSSS,
T(h&1F OlFeveiLL Ceuasst(hOIoeTDTeh, ABNS,
@)yesari_mib QUL L LILITeDSSS, B)ewessiiLimest
2AHmed S Geuesst(BLb. AHeieumm @)Tessi mib
ULLOIUTDSS@E — QUbd  6TeVHL JTeT  LOGET(HLD
LPSGVTLD QUL L LILITESS@ @) LD QLwThSTe), )
ST QDD ADHMEev B)pbIed(HLD.

3.5.1 %MWY LOL L MhIGBGT

Qaibleun(m el Llunasud SO L  AeTay
hmead; He1CaIT(h Bmessidgid O\ETET(HeTeNs
eTaTLS  AMIGeuib. eul L LuTeSuiled FMHMILD
TGV TGS TH@HLD 21b% QUL L LILTenuslesr
BDOOMVS  CBIGETIG (hH@GLD. UL L LILITESHUINGET

o o )
----- o
N e . o r3
. 310 e LluTens r
. \ \ o e 2 A
N ’ B 2 10 QUL LMD ry
: B 10 el LOLTens
o o e e
' SITHEH
e @ L ‘
_____ . et -
\_ e Y,

uLLD 3.12
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( . CPSITMDITLD SHHMED Lo L LD )
3
. SesorLnib SymHmed oL L 1D
>r3/—\ . (SED SpHMED WL LD
n o/
r
Sigoni&aHedledr elerfliby
SI600)|5 5|
\_ il .
uLLb 3.13
2Aene) OUAGTGHLD QTIPS ASGT  ADHDEYILD 1. @eemidmesr L L (Valence Band)
2USaLoTGLD. 6T G Qleuatleul L LiLmenguileh 2 6irer
GTQVGL TSN  <HUNHMeD 2 6TaUL’ L LILTaHuIe) .. . ..
4 D 5 B)ewevs1h) 6T TGV L TG H6YTIGHT )

2 GITGT GTEUHL TG HGNGST AHMEDeVd HITL 1g6VILD
2AFBL0M15C0 B)(5SSLD.

uLib 313 uevGeum QUL L LILTeSH6Tes
Ahnvsmens Osafllaunsd ST (HEngs. Qi
MHMEL LOL L BIGGTIGHT LIL LD 6TGH AGDLPSBLILI(HEDI).

(LpSH6L Tl oL L LD (LpSH6L
QUL LOUTDS®WS GBIIUSTEALD, B)THTL Mo
UHDE LD @IGTLID QUL L LTSI
@DIILSTEHLD, 2AIUTCD (DS (Hdd LOL L BIF6T
SAsHGAW  ulLliunmsmwd  GBILUUSTELD
o TGl QULLLUT®S OUASTES Ab, DASCH
DO LoHMILD DD LD L BISEBLD AHBBLOTS
B(r&&Lb.

352 psdw HHDEL LIL L H6iT
(Important Energy Bands)

S LOummefleh Lew AHMH UL LSBT @(BHST-

QILD, SLPGHTEYILD UL LD 3.14 60 ST L LI (HeTer

ANV LIL L FCET (LpSENLILDTETIEDG.

( )
Ib UL emL
é /////// TS
4 O BemLe\6ver]
‘3
a
%}, BemevorSmedT LIL 6L
\ _J

UL LD 3.14

m gL 1666w g @iIch SdgIeubIGET LMD 3
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<2A6mei(p (range) @ewTSIMGH L' L TGALILI(HLD.

SO sefled BB UL DL WIMGTS)
APp(LpELOWITHSaUT 216DV u@GSwnasGaurn
GTQUGL TGS T HATT6) BT g (& @GLD.
b aumydsened (inert gases) @)ewTSIMGH
UL L WITeTS (LPLPELOWIT BT 19 (BS@LD.
oM SestlLomiseleh @ewmeund BHTLILLILL I (Hb@GLD.
G@®DTs  BILuiuligke@G UL L H6rfleh
QletreyiLd 2455 TGV L TG HGITF
CF1&I50)HMGTATRTLD.

2. &LggIb ureL (Conduction band)

SLEGGID 6TV JTeTHeeT AHMeD Aemai(h
(range) &L SGILD UL L eTedLILI(RLD.

GBI L Hev sesflomisetleh aessidnet
GTGVS L[] ITGST BT TSI/ < G| & (HGY L GST
FeTjhs  Hlavevuied LT BLILIL 1G (hGLD.
FITSHTI GO0 OeuiLBlenevuied Fa LT Fov
Bwesurdlnedt TV TIGTHET,  D)eneunid)meir
utgwedl’ (h  CeueflCumls %" (HnT  (free
electron) eTeudL e serid of(Hib. Bbs% HLdFILD
ut e uiled (Conduction Band) 2.6Ter SAweidd)
GTUSL JTGTIH@HLD S (KDT  6TeVHL JIGTHETTELD.
OuN&IITS LOIGHTHBL SBITL OuTpL Herfleh
SLISHID ULDLWTNTS  HTOWTS  @hSEGLD.
sLISlaafleyerer SLIgD U@L gQrerey
S (BDIT 6TeV&L TG HET HlILIULILL I (B ELD.

nhmed G Geuerdfl (For-bidden energy gap)

SLSGGILD UL DL &G0 QanessinesT L oL d@Lb
Q. G 2 6rar TG HHMH Gavr Gaver
GTGILILI(HLD.
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SILL6Cummefled HAnHMeVLIL L HerfletT
191flayseir (Classification of Soilds)

Flov S LCUMBLF6T Bebev S SHBTTHLD, Flov
SLISMI  QUIBL seTnsad @psHeinet. Fev
@bl H6iT @evrigH@Lo @ewi i’ L HlepevuieyLb
OGEZ a8 2A®aIGuw GDDSLSHH6T
erali(hEmg.  HLCunml seflest  BLSHID
SCTELOWITGHS] ABGHT ADHM6D LIL DL H6IIGHT eLPGULD
Osoflouns  alleufldSiul (HeTeng).  HLGdsar,
SLGMTIOUTBL BT, GH®DILIHFeMesT  DHM6L
UL L ST GBS LmFriGuUTLD.

&L g & &6 (Conductors)

s  eretiug  (OFiby, Sielesfluip) s
6TeB 155 BestouL PG LOGTCESITL L Sandsd B dILD
FTDLD O\BTGHTL &/ c10ewTesfleh @) % Aemaileh
S (KT TS IcTEmend;  OlbMesiq (hdb@Lb.
Goguth  @einesT  UL LG, HLSSHID
UL L &EGLD Bewr Gui e GeuanGuw
Blebeurtioed epatTmletr GLoch G TMI LG hgeuTm
B p5@Lb. QB6T FTIWSHMD G®DhHS 66
18)6bTasI (LpS LD S’ L TGev, 2AH)% enay &L (Bmr
CTVSHL JIGTISMENTS:  SLEHID UIDSSGD Sbl
10)es1@erTL L gdblewest aHU(BSSID. ULLD 3.14(21)
SL SIS AeLoliLy S L UL (HeTerng).

( )

SLSHID L emL

SHhHMED LI emL

BemevotdHmedT LILemL

LD 3.14(<1)

1. eraLSSmiGummer (Insulators): LOGSTHL SSHTLI
QuUAMBL ST  (LogLh, Hedewstng  (LpHeOLIGHT)
BT 61/56711_//75 LO)GSTFTITLD UMD
Ao ILSeemev.  UDDEL UL L HerfledT
<H1g LILIGHLuI6H FaMlev1rT6D), B)ewevu1h N6
ULGLWNGTS (PP —AGTefleVilb,  HL LD
UL L witess) HTedwinaseytd @me@Lo. GLogiLd
QWIS LIL DL FGHLD, BLG&HILD LIL GHL FGLD
QoL Cur 2676 SHIILOTNS — ASBLOTS
Qrs@io.  (Camgwions  15¢V)  A@HLITED
BewessihnesT LTenSulleh 2 GTer 6TeVdL [JTen6s
SLGFID UTdDSESGS semaflai s o wif
LOIGSTGOT(LPS SBLOMGHI] CamalliL(hHm).
Qs sneisHlesine) AdSToSE6HT B GGID
FGTLD LOBSHGH®DbS 66| 2AVVE BeDeVTS
HleooaGu @ md@Lb. ULLD 3.15 LOGTHL GBI
OWIMBGT A®LOLIL BT L LILL (DTG

&®DEL G &6 (Semiconductors)

@DDSHL S HerlesT (@egiomesfluid,  HeSlametr)
LOGSIBL GFID — FHTIDLD,  HLGFEGHD  HL S
QML BE@RHGLD @il Hlaeuullsh @) BHe@Lb.
QYHMGULIL GHL DHBEVHMSBL] Oz,
Bewaw1hnett L eoLwmesig) EIL LGBl L (LPLPEOLOLITS
B’ (Bib, SLSGHILD UL GOLWITGE] HTeOWITHLD
Qmd@o.  Cosud  Baellm UL DL H@HSH@GHLD
2 irer @evGoverf] Liddleh 3.16 H11qujeiTaraumn)
Al 2ienalfleh @b@Lb. 6TerGor GHMDhS H6Ta)
Westenrpseid sty GuiGs  Beevuidnett
UL®LUIY 26T GTUSHL JITGTEGT — HLIHGID
ULl L $S& ST ILI(HEGTNGDT. GODBSLLF
OauriLibleneuuileh HLSgILD LI LT (LPLGUSILD
H1OWTHE  @UhS@LD. ASWTD  BUhhlaeuudleh
GDODEBLSININGEIE (b LOGSTHLSBMT CILin(menTss
OFwebL(HLD. ORULILILDTERTS) SHF B HGHLD
Gungl  rene)  cTesTelidemauish  Benevuihnett
GTQUSHL JTGSTEGT  BLEEHID LITDBHGF  CFeLaUSTeD
BLSGILD HGHTDLD ASHSH@LD.

SLSGID LILemL

15 eV SpDmed BenL6uer]

SHDMEV LI 6L

Y Y

BemetorHMedT LI emL A

~\

uLtp 3.15
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a4 )
QG).IQ]G(DLDUJITGDT
)
22
SLSHGID L emL l
| A
L
3 1leV
3
a
: 7700, T
i BemevorHmeoT LI6mL
A
(R siarey
LG
\_ _J
UL b 3.16

| 36 G®DILSIHH6T

S Lp&HLD
Bhiser S1p eu@Llisemed HLSHID G Serler
STDLOHGT, HL GG CUIMIHL FeGHT SHCTELOEET,
SUSCT GewThiseT HFweunamrs unml elfleursL
LI SEBLTTSET. AGTeD SDDBL G  TGTLIS
unm) dlfleuria Lg SFNHSHLOML Lo H6TT.
@5@/66)1_11_1 @I )6tT 19 LI UI6LB 60T
Qe  @GODFLSF) 6T ADLPSHBLILHEDS).
GDDSL ST OGS THL SN &ewuddHESLD,
LO)GSTBL_SHITLI Ourmerflesr GISSHSLD
QLU GewSmHS:  OBTGHTL .  HTT6D
Bbss GdDHL G H16tt @etrenmws HaTewt L6)ebTes -
ey eilied opmID Sesstlent] wjSSE6T LpSI61BeVILDL]
6Ta8Id  FapevTid. @hbsemellNG  (LpFHUSSHIQILD
QUMlIhE DS SHsmanrts unml FHm afifleursls
umgriGuULD.

19508a@f6b Liletres awy @fliich GlFuichLmL’1g 6
Osmevevd BTy FSesIhST-  uT6es T,
QBTG HTL S, QLS Cueinanar) AHdbHLD
s aubs Oeunml & @Lpmil LoHmid ey
Booutul'e GLpdiser, @bsd GamaL sHules
augaumed @etrmy wpoHlevions besiul (Helll L ).
Ouifl  Guens G euddletin Aemaliha
2 (hauddled Ouiflsns @b Lesteamailiuich
FgehiaeT @eirm FLleowLll euuliled Gumrl (h
OFT6T @HLD AHeMTeiDE& 2 (HLOTDHDLD G)LDH W6 OTSHLD,
aflewgaunest GlFwebumign@Ld ewfl Goul Qbsd
@DDELSHBGT HIT6H.

Bgetr  letigaruflest Hemaunegy (1077
to 0.5 Qm) &g LoHmIDd SLSGHM1 CummL Herlesr
esigmLuiletr 2enalhg Qe uiled  @phbHTed
AD  GDDELSHWTES  HBBLILBHLD.  6T.H.
OegriioevfliLb, FedldSHITest, HTTLGHT, HTTEHLIGH.

m gL 1666w g @iIch SdgIeubIGET LMD 3
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SLpFEMeID L auameniied B,
GODSLSGS,  SLESMI  QureT  Geummlesr
LO)GSTHL AHGTUTSS HIL L LILL (HETET.

al. OGS ML
GTGHST | SevflLomhiGeET LIGBeTL Lod)iy
OFiby Anbs s 1.7 x 10-8 Q m
2 |Qjwnestlud | @e®n SLdd) 0.6 Qm
3 |sevreniiig S GBI 9x 1011 Qm
Qe

4  |ms&Grmd L QUTET |10-4 Om

9L L auenewiuey 2 TG SHeollLomkISHENT6H
eigeLullelr  denmewen QU (HL  LTTSST6Y,
Olggrriomesflitb F6dfILnd et LBlesT L ufedT
AT, CFLDINGH LOGTSHMLUIGHT AT
1L 19.6VILD A BLOTEHLD, HVOTGwTITIG UINGHT
OGS B &H&d GHmDauTsa b B LiLg 5 fEn).

2T Qs HSDL (GOSN
1oL (hGLo weud s GBI L SeSTILOABISGT &HMDB-
L &S HGT 6Te8Id STLOTGHhS (LpIg WiTH. 6706 TMIT6Y
HeVLIL|S HTLDAISET eLPGULD LOIGTHEL UG A6
oy, Aeuhedmd  HLSHEINGT  1OGTHML FGHF
FLOLOTSS (LPIQULD. 6TeTCeY GHDHL PSS, 6T6tTm)
Hlov GBI L &HETHISET 2 GITETF).

3.6.1 G®DELSHNUINGHT 65T LOEGT

GDDELSEI6T OGS WIS HL BT
OGS HDL &S, ASBLOTHALD, OGS HL_ G
Oummerflet LOIGSTHEDL &S GDDAUTEHGLD
Qhs@n.  SDDELSEGT  LOGHTBEL WITeST S
i OGauliug @ewid &I &TH BHSSLD
(Negative temperure co-efficient). ASUTS/
Ogromesfluid  @Gemhs  GeuliLbleveoudleh g
SLSGHM QunmenTsayd, 2AHs GeuliLblamevuiey
SLSHWnsa)b QFwicbLI(HLD.

@ODSLSFHCwnH GO L sevliy
SGILOLOTGUI S (6T.5T /T FeuT s, GHeSlwiLD (Lphedluieer)
CoFrdbsiulLmed, B — ADBGT  LOIGTHL HHILD
@eisHed Quiflw wiHndems TnUBSHID. B
QR pddld Gewron@d. @& &BldaLl ety
Sfleunsst umiGut.

3.6.2 G®DELSEHUINGHT L96DGUTLIL|HGT
(Bonds in semi-conductor)

RAIOUTH  SRILSFGHT AT HHEBLD — AB6HT
Qevewsidnest  eTevdL grcigenlesr  (Denesorigedr
SIS QGIDISL  LNeDevuidhslILL (HeTeTd).
QL DEILILITGE  REUORUTH  HSI@YLD
SHE FDLEF QUL LLUTDHUIND 8 6TeVSL TG ST
B\md5 Gauasst(hLd 6165TD CB1ESSE) 2 (HTEDS).
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MY OLIBLOLITGTEOLOWITET  FHeOMBLdhFerleh
sl Q' LuTems  (pepalo  Gmiaiblsbenev.
ASMUE| SDLEF) QUL L LILTESUTG) 8 GTEUHL [JITeHIHET
QBLILFGVan6V. B)F6HT HITTECILOTS (I HSI TSI
allevgeunsd;, &1 AMBD 2 6irer  ewyCour(h
Cuigdled  mRHUL®, s®LE) e LuTESued
8 GTGVEL [TITGHTHEDGIT gnuhsSHls OsreiTer
QPSS BB6tT IDETaUTES QI AT/ GUTESIS]
wihm A Caut(h  FetteyeL et netr
LINeHUIeVIGITET GTGUSL (TG HGNGIT QpsGa,
uEIHGHT 2ebevs ammid  CHTEICLT  B)hdd
OFwebLm e CLomOsTeTENg). GammaL sdblsaileh
LG I FGTTEEIS B)WGIIBEINGHT 6T6VSL [T BT
ufliha  QFmeTeuset  epeuld  aDUBEDS.
DAGIGTIDITEST 19GDGHTLIL ST F5-B)ewawsidhnesT
(CHT-GarteuetTL") (NG ILIEHET 6TGTLILI(HSIS].

Qh Fob-BMILENGT 1NDEILIDL GTHLI-
BogIasDNG aIGeuny Agwied  FHFLOLOTET
BeIEIDGIT 616V 16T BT GULpMHIS Gouetsr(hLD.
B35 QeI HNET 6TV TIGTH6NT, (NeDESILIGHLI
TDOUBSSILD g SIS LIENT G O1BM6T @HLD.

a )

@ @ ®

uLLp 3.17
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ULl 3.1760  Gleggiomesfluid  1gwalletr
F&-Qewewidmest (BHT-Gouevestl’) fevevrtienLids
ST HEm&.  Omionesfluionesig 4  Geuevesrs)
GTQSL TG H®ETd  CBTHTL &  AB6HT  HL S
QUL LLIUT®SUIIGY 8 TS IMGTHGT — daudddh
Osrarer  AdeU  PWHFSGHD.  DBerTd
OCFwebL(hSS albleurtn ClerLomesii 1gia LD
(ULt 3.17)@ev SILIquleTeng Gumed, HeiTenerd
Fhm (Cam-Geuevedrl’) fevewsitiy @mLiug Gumed
aDL(hSHd: C\BT6IT @BLD. 21(HHle0) (B @ LD spaiGaurty
AMYAYLD (1 BDEBIDGT GTUSHL JTEDET GOLOWLI
24 Court(h Uiy CH16iT @BLD. BbsLl LE)Teilesr
ePeULD  GOLOW AT FWLF  GuLL LTS
8  eTeusL gretTSEGent(h e SHHdaUF  FHDI)
QU(BLD.  @UDAPEDUIGOBTET GOLOLI A G TS
F&-QmeniSmetT NenessiLianLd C)%T68T(h 6l T/

FE-Qevewidmesr  evewrifley 2 6irer
wpEW S Gl E6T

1. F5-Q)wevuidnesT 196 GETLIL| ST
BwebD6T 6TV TIGTHET  LIS)THe0 6T
eLpauLd eIHLI(HEMS).

2. Fs-Qamenidnest Gawvawitiy Lpemuileh sp(h
A et  BeTEMGST  6TEVHL TGS HET
2ABSO GG  Agyyeiles  @ewewidnest
et gresisGeni(y  Gmiwgll  evesilienL
I OEEE OGS Qungieuns
QEMGHT TS TIes ST  GMINIL L
e Caun(h  CBTLILL UG AB6UT6D-
SHITGHT GODSLSHUI6H B)ewes1hmest
GTRUSL [TTGHIHGT GTHIQYLD 2 LIfITS AV
Gauamauulebevroeh @mLiLidlebanev.

3.6.3 U sHIE6T (Crystals)
@O L seflofisaflest eSS  H6LGVS/
ALPVG T MIGGT  Q(LPMHIBTGS QUG AIGDLDSBLILIL L
HleBETIeh HMLDHHLILIL 19 (hASTE) A6 LiLg HLD
(Crystal) eTGILILI(HLD. AT GId HMDHL db)H@HLD
L1q & cuiqauLh G)5TevsTL amauGiLl.

Olriomesflids GemsL Sbuflest spaiGeurty
Aed  AMmED BBbGLD e hsGarT(h
QBTLFFFINSEF  GFHLPUILL 19 (HIGHLD.  HEHIITED
Q@ Fm Cegioneflui  Sesflo  Glggriomeflic
LG BLD GT6TMI AMLpSSLILI(HEIDS.

3.6.4 Oungeunsl LweTU(BHSSEILD
SDDEL & F)B6T

U GODSLSS SIDhIST B HbSTID LO)HF

Flov @®DSHBLSHEET LOletTerr e ailiich BedL LpaDD

LWIGTUMLIg6Y 2 GTeTenal. LG AFHBLOTSHLI

LwelTUT g6y 2 eirenemausger  Glegionestlud (Ge)

urLid 3 ngliuenL 1O)eTen g iliich Sddieubidseir m
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whmitd  HAefldsmer  (S) <A@, ablewenmed
Bemauserleh 2_6Ter F5-B)enessid et (CHTGeuev6serL”)
LenewiienL 2 OLLILSNSE, LOBSGH®DHS AMHD6L
(2pmeug  CHT-Cevevads’  ewewti9edmbs
et ewes  OaueE00&mesr(h  aurd STliuBLb
ADHOD  FHLomy 0.7¢V  Oggioafludbn@&id, 1.1ev
FleOssnend@Hn)  CF1(hdsMC0  GUTSHILOTETS).
25C6a @b QH GdNSLSFHE@Ents Lhmy el
fleunsd HressTGuLD.

1. Ggromesflwiip: GODHLSFHEe 60
Ogonestlutd e wpddlwiones Lk
WUSlG@GLD  SEfloD  GTETM  FaDGUITLD.
glewesiprey Qews 10 cTafHTHS
ES e GEXN] LI FBIGGTTSHERLD
wpgup.  2uqliuemLufled  Olagiiomesfluid
Locvstesstled(mbg  HdLIGHLD  H1EH. Q&
1886 b HeWT(h (PG (LPEDIITH
LOGESTess G (B! 191565 (H LI L F).
Qe GO L Blevssflufesr FmibLedleh
BN BBSHID, BHISSHB1ES  FHIHET Hre0HHSHILD
2 Hudd)  COFiwupEng.  Quigenns
Qaleunmy  HdLb@Hd  Gegriomesflwi,
OegiLomesfliid oL ASH®e(B LIGL [T HGLD.
Qa1 196516017 215Cew1(h BB @ LD A d6rOlegast
Bassiu’(HF  wdalonest  GegiiorestiuLoms
2ASBLIL(HEDS]. Oegrriomesliuigdlest
Ay eTe¥ 32, eTeGeu AL 32
YOI LIGSIG@RLD 32 GTGUSL IIITGSIH@HLD
Qpd@Ld.  (LpBed @l LLuTesuils 2
GTEVSL (TG H6IT, @)T68sTL_ LD QUL L LILTenSuIeD
8 GTGVSL TGS SHGIT, eLPGOTMITLD QUL L LILITeNHUII6Y
18 6T L [JITGHTHGT, IBITGSTSITLD
QU L unesuled  AsTeus  Benestdnett
QUL LTSI 4 GTeVSL [TTGTHGBLOTS
ADLDBSIGT 6. Ol Lomewfli sy auTens 4
Goueuaiid] 6TeVL TTeTHMET ClHT68TLq (HLILISI
B0\ (mbgI OB MNeuTdng).LiL1D3.18(i) 2460/
Ogiomefl  sewyeilelt  F5-@ewewibnest
(C1Gaueversrt’)  1ewewiienLid; &L (HEMG.
QFIGTT g FHBCT (LPEODIITET 6(LPMAIG
2ADLOLILY Lpedmuiled BBLILISTH &I LGS
2AdLoLIOLILT OUmIEMS).

2. Hefgametr: FeOGHIGH 6T LIS FISHTTCHT-
Losll umemEetleh smessiiL(hd  SesfloLb
ASGLD.  FASMIeT  LOGIC  FleOlddbTetr
DL-ASDV(B AGLD. QbsF FeOdsres
sovamal  Goublufwed LomHmletT  eLpevLd
100% FdHLomest HeOganeunas onmmiiu (hd
@D®DSLSHNITSHLI LWGTU(HSSLILBEDS.

Fefldaneflest ey eretw 14. eTewGeu
2AFl6 14 G L TeTH@BLD 14 6TeVSL TG H@HLD
B (5 SLD.(LPSH QUL L LILITESHUINGD 26TV TGS BT,
Qe md el LLuneSuied 8 6TEUEL TG &H6IT

2AQLILGHL L&Gﬁm@/mﬁ?m@b SSHBHIQUBIHET  UMLLD 3
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HmIb  epeIDTD el L LUTeSUied  LOSHLPGTET
4 GTUSHL JIGISNTS UL SHGD SHTL I UTTUTY)
ADLOBE(HHGLD. OEARNGAE, el sIT6tt
AM@YD 4 QST  6TVSL TTETHMET;
Q& ressT(heiTeng) Ogeflaundns,.

B BTG (S, B)anewurmetr
GTQVSL TG H®aTd  GETGHTL  SHeflold  H@HLD.
OmiioefluidmaLi GumevGey FleOgsmenI b
LpepWeT  ALolienud  ClETe8T(h 6T emBmeh
BsiayLd LIg & A®LoLILLT OLmIEMS).

3.6.5 G®DELSEHUN6T DM
UL L &6

GDODSLSENINGT  1OIGTTH®L  HGTUTGTS  LOIGHT
SLSHNeHT 0TS HTIDGLD LOGTHL GBI
Oumreflesr  WeiismL  AemalD@Gd  QewLufled
ADLOBSITENS 6TehTLImS HMIGeurTLd. eTevflaiLd
DD L L ST  eLpeULD  GHDMBL b Her et
FHGTEDLOGULIG Ogerfleurns <2AMIwIeVILD.
ULLD 3.18 G®DELFHSNNT DML LI DL H6IT
SILLOUL (HETe).

a )

‘&,l_g')g,ub ulemL

¢ 0.7 eV
%@mmW@maﬁ

UL emL

CLOEOTDMLD
SHHMeED LI 6L

SHHMEDd LILemL

A @ evorLmb

SHDMeD LILenL

‘aal_ej,g,jl.b Ul emL

¢1.1 Y

Bemevordlmett
Ul emL

/ B evorLmb

SHDMeD LI emL

DMV LIL6mL

(L&60MLD
SHDHMEd LI emL

_J

uLIb 3.18

RH GDDSLSH) 6TTLS  (LPLPEDLOWITET
Qmewmdnest UL LW CHI6HTL FTEH LD,
gns@mmi  Oeumediowimes  (empty)  HLSHILD
UL L Wemestd QBTGHTL HTEALD HMLOBEHIGT L)
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Alw ahmed Revr Ceveflwimesgy (energy gap—1lev)
BQeu @uessrenLwio NALLSTS B\ BSEDS].

uL b 3.18 (1) Lommitd (24) Gegiomesfluitd
whmid  HeOssmetr  Agmyeiledt UL L ST
1L (HED). B)satr &L 6T <AMHMEL
QL Cavafl Aflsns @rliug (wenGuw 1.1 ev
Fledgaest 0.7 ev Qggrionestluid) GBI SBdb5H).
AT GDDES 2AMe AHDL CBT(HSHTCeV
QW eTHINGH 6TEUSHL TTGTHGT HLSGILD LIL DL &
L gl OFesTmel(hib. e Qeuliublemeuuleh ga
(Room Temperture) Flev @)enewsih)DIT 6T6VSL [TTGTHET
Cundwu unHmed CunHmIS SLIHSHID UL ML FHGHF
OFUBGHT eLpeVLD  HL(BDT  GTeUSHL TG TS TE
al(pEna. Qupufed Bbs Oeulipleevulied
gnupSletin  sBHDT TS IIGHTHGT )%
@ONBES 2AMCay @hd@GHLD. A5G FISHTTCHT
SHaney  Oeutiublewevulled Glegriomeslid  LommiLd
Fe8l&BM6tT FOIBET HL S FTTHALD 2HGVGUITLOGY,
SL GG QUThEpLons Bebevroed BhEeTnS).
GTICAUSTHT  QDUSET  FHDDELSHBGT  cT6wT
ADLPSHSLIL(H SIS

[OYRYEETN QIMT(BL LI Guirflws
LIQ&HBISETTS euenTd OFuI% Aeeusefledl(bhs
Oevellw  FH@THI®T  AMISEH  AHeO (HBSH
FSBLOTGH FH®D HLSHEET SIS IIL(HEGETDeD.

BaieuanasLs QULITIHL ST Shis6T B)aneidne
uTeHuileb BT eTevdL IneTEmar Lol (HLD
Csrer(herene. o Agwieiler  @awessidmet
unesd ABSaieTer gy eilest Bawessidneit
umesulp F%-Qewawidmesr (Jewesitiy) (Co-Valent
bond) er6ttm MUl BwewTSBLILL (HGTET).
<mn  Gauliubleeuiled (Room Temperture) &Fev
GTRUSHL TGS HGT HLSHILD LG&HSS (conduction band)
B&Ths  NBHUSTH  AbBleule)  AeUSET
&L SETEBeur, &L SSTICUTmeTTEGeut
Beveuiosh, Gamm &L GFlseris (Semi Conductor)
2AdLofleines.  @evewsidlner  LTeSuIeO (B!
SLEGGFID UGHEG TS TI6THET CF6LaUBT6D,

Qamewidlpett LtedHuied  HTe8 @D pedTHY
o FLndms. @& sewer  (Hole)  er6drmy
ADLSBLIL(HEDI). Qungieuns (oY
SIDTH6eT @Uidsd M0 @ewaridnest LiEHudleh
17 FleawFudleb (rh LOGTGedTL L LD O GHSTL TGS

3.6.6 GImar LO)GTGeTTL L LD
(Hole current)

2ADD Oeutiublenevuied F BTG
@ODHLSEHUIeVIGIT T Fov F5-B)aneuidh D6t
LD GTITLIL|HGIT o L UL (h S (hmT

GTVSHL JTeTE®T  TDUBSSHID.  LOGHTLIGVSH)GHT
STIewons  @bsd  SUBHDT  6TevdL TGS
TG L dems  agnuBdHID.  HCH  FLoWwILD
LoMODIT(h LOGSTGETTL L (LD GHDBL Sbufle LimuyLp.
2151C6 Hiwer LOGTCGITL L LD GTGLILI(HLD. ABHToUB]
Oeutis AuHmedesineh FH-Qewewidlnet 1NenessitiL)
o LU Oureps  CeuellGwmib  6TevdL Tt
Fai-@amenidlnetr evewiiied eF GCeunml Seans
TOUBSSHID.  gOeeTDTey eI $HIeO\hbI
6T6udL 111687 OleuaIGuiml el L &meb 15y CloummLoTs
B rs@d. A5G @)% Gmioemm (+ve) HeiTanLo
&1L 515 AN BHEDG. QDSIHBHTGH  HIHT
(Hole) e16t15GmTid. @WILquinss ep(h 6T60dL 16T
OeuefIGwnlesied p giewer emUBLD. B)HeTed
Ouli UMD  FHIMET-6TeVSL TT6etT  BLQMq BT
© (HUTHGHEMEHI  GTGOIGUTLD.  HIGTHGIGHT  eLPGULD
LMD BGSTCEITL L& HLSHILD HesTenLoLt Lmf]
umiGuimL.

UL LD 3.1960 F&H- D)0 65TH) D6
ol NRNGIES aN(puL’ L GTGUE L [TITEN 6T
ST (PEDSI. 2 SHTICRILOTS T LITESHUIIGIT I
(UL 3.19) Qevewidlnedr  erev&L g6 GeuliL
ANMGOGT FHMTeIDTEHS S (KDT 6TV [TTGHTS
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186s1GerT L ongs  LomHmd  L)esTeULprAIE)
(DC to AC Inverter)
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SlevF 10)etrGevwrTL L Lo LomHmyLb
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4. @smer wpiGaind@ Faiy  Blaeuiled
Be»aewurd:@Ld Gung) FAgmyesstT eL Guirmq 6sr

LGBt BaTL Gunm BHdb@LD.

5. e e Qumreng wpmlayls LGS ST
BIDLpBS B or" (HGuo
SLSHSHILD GouemeveniLiF O FU gy,

@ mewrd &1L (h 6T em
FhWlesr  1BesTGestTL L LD
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ol GDDEUTS
Qs Elesteueny el
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HHCA.JE
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O)6TaNI(LpSBLD, 2 6iTaf(h Lommy LAGTeOI (LSBT
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LGy D1-6tr ACeori(h Cmhioemmuwinss
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serewoew Ounm AseT uLpIGW 2 GV TE@LD
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o airaf(h LoTm) LOGSTEv(LpSESHeHT 2 F& Lodlienur
Gured @uavsr(h oL KiFTS ADLEDS. @b

o girer 1O)TCBSSsarfleht SThGLD LOGHTE(LpSSLD
(Working Voltage) o airarf(p tommy 18)etrest(LpsHs et
o2 &F HIIDGF FLowns BmLiug SHeuSwiLb.
Ahmeevsaflet  eresenfldans 2 6raf(h  Lommy
BehTasI(LpSBSHlett  Sngliewurt  Guretimy @)
LDLhiB TS @) HGHLD.

4.10 LM HaoF L6)eTGermL L
@)eworriudk) (AC ADAPTER)

2 _hi&Oh&HEG S
@sflujon?

6 oUd 60T
1Bl 661 @ 6o i MH1uGl60 67 66T GOT

QDS WO6HT oL IhI &)

oTU(H 5 S5UU(H S 37
OFeveIL LIGUAUGT LleTGemmluied, Fraflusr it
HBlenev 86T auLphibl’s (SMPS) LwietTu(RdSUIL(HEmEy.

J
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ULLD 4.23 b Lomm Hlans 6lesTGerrTL L
Qewsitid) eiotiovud  F1l(HEmg. AC to DC
adapter 216bevgy AC to DC Converter eT6TLIGI 6(h
uBWIe A6  euLphih @D, LoIm S

4 . D ‘ )
L@ '—{ ‘ L 2 Q + <
o grefh AC I +
/\/ Vi ¢ ==
l aeuarfluSey DC
N @& ® R,
N:1 2Viy Heb
+
C, |
D, )
% ® o -
\_ _J
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1O0cTGasti’ L. @ewsiitudh), 211y (Plug Pack) 46b6vg)
QFI(HG, @eworiid) (Plug in adapter), &auy @)essibi)

(wall adapter) eT6dTmILD o"umbpcic%l_'lu@ﬁmgﬂ.
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OB eI (@ LD. OUBLDLTEID 6 V (LpgHed 15V

&MHM6eo 65 6m6IT 6] & 6iT
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®
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OFwiebun(.
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Power Supply)

5 Shmenev LB6HT6w(LpSSHLD 18etreuLphidludelt euiqsLig FmHmy Geuefluf(h uGHufeh HevL gL Goi
18es1FMIS5He0 erdUBLD Flmy LommiuL L LAEHTENT(LpSSBLD.
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7 BB pever LlerLomm] Wpp SIS BSH %@ LweTuBLD (B LpeeTuied GewewijL et
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LOVGSTSF MTILOMS LOTDIILD (1 QUaNHSE BSS).
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19 T 661 FlGOL_[F & 61T LoD MIDd
@Qup & Slaseir

(Transistors and Amplifiers)

GG 512

amfl QOu@psS) auerioL(Bd gl 2 Hp®al
AgILiaTeT OFuI% afleney.

NS HLD

QUIMBET aumHLD euLplB®aNTLI CILI(hI:EF CIFUIS], AMDDTE QUGTHMP 2 GHITL M), aU(HLD
QL misamarHImiibg Bdhs aucbeveuGear O\Fwed ClFuiw Gouetsr(hLd.

@Qur(HoerL_&5ID

5.1 AP pHLD
5.2 ggerflevL i
5.3 @It Fhd 19 TmeTdevL i
5.4 PNP wopmyib NPN g et fleivr i @plLiLser
® 5.5 1ggnerflsvL ey CFIHeGLD Lpedm
5.6 1gpmet oLy FTFLY LpedD
5.7 PNP wopmyitb NPN g gresrfleivL i GlFwedLim(pseir

5.8 oeT&levL QFwedLI(B LD Hleaweuser
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5.11 1ferenpdsli Qs hmiib tierFsSI
OupSS

5.12 106trF &SI Qs Ssefler auasLILIT(hE6r
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5.14 QupsHsafler Gmeaay

5.15 1q el fetvL [ LweTLIT(h FeiT
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| 51 <iflapsio

QT L T 618D G®DEL S FISILOTGIS
paieyr  letrenawyd  syewmuilelt g LIIGDL S
Fmewns flerhiGED). GITeTFsVLT GH®nhd
aelleLoweirar  FLildm@Ehsamar el  Loldhs
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S (HLIL(HSHILD FIWTEa LD, ADVEHDET
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uweTu(RD h FmbS FASIOIGLD. @Il
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() QgorestFleLy  BT(HLNGSHLILL L F).
Qaundl&  @pmismaert  LWGTL(HSSIaIBTe)
gHU(BLD GODFDET  [hH@LD O (B
DADLDSHBLILL L (1 LIS FASILOTGHLD. SHenaileh
AwBTE  @BLILSTVILD, GH®DhS —GTeOL LIS
QHTGHTL HMeVILD,  BEUSTL BTG 2 GOLPLILSTEYILD,
etrellanLp  CHEeULILILTSSTYILD 1 TTGTFsTVL [T
Qh Db LOleTea) & Frgeons ailerhiEEng.
QUTIOL  FTVGSL L FH)  Oegriomesfluid  euens
@onsLSHews  uweTu(hdd)  swmflgsliu L
19 TTGSTFTUL F ST LWGTLU(RSSLILL(H aUbBS6N. @ Wi
AFNTGbuessr GauriLBlenevuled FeSldsEresT FDUILITSS
OFwiebL(heauspmeh FHDBT6V 1Q TTGSTFISTVL [T ST
ADAGEHILD FOGEHTGHT UdS  GHDDELSblemiLid
QFTGBT(H 2 (HEuTSHSLILI(HSGHTDEH.

aflebedwid agrdd)
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| 5.2 oner&lsivL iy

( 2\

2AQ eI, 2 LBIPLILITGS, GTMLINGT 6TGSIM CLPGHT M)
oarsmenu/ld  @ue(h  FhIILE@®eTULD
2 LW (I GDDEHHL ) F1%e1GLD
19 TTGTFGTVL [ 2@ LD.

& J

Oggioneflud  evevs  Felldsner  Gumetim
@DDELSFHE®ATLI LWGTL(RdS) 1g TT6THeIVL [TH6IT
o (HhUTSsLIL(BETmeT. CUngieuns 1graedsvL i
G  SRNWTHRLD, bhEEdewhs — FDHHle
(Integrated circuit) o GrerL AIEweITDILD
SWISSIL(HEGTDET.

g6t feivLfleir Flev QU HHET
1. @maimar Fihd) 1gamesrfleur i
(Bipolar Junction Transistor)
2. Levallenenay 1q TresTSeivL [
(Field effect Transistor)
3. Guomurinded ublésiihp Frgest
g rcsTFleL F&6iT (SMD Transistor)

4. oLwrs, igegwnd opmib IGBT

53 @\ simeu Fihd) 1g grresTSletoL
(BIPOLAR JUNCTION TRANSISTOR)

Qusieuns BHSIhe Fihd) 19 TTeTFeIVL T T6HT
1q [TITGSTSFIGTVL [T 6TGoT ADLPGSLIL(HEDI).
g flevL faer GupLbLIMEYILD GBS BETTHL
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FNSGILOIGHLD. 1ga6THsuL e NPN 1q7m16s1FstvL i,
PNP 19761 etuLij 67637 @)T68s7(h UeDHLILI(HESGUTLD.

NPN g gresrletoL i

@DDHS AT AHVLD OlBTeHSTL (b P aIws
GODHLSH Qress(h N euend FmDIL &H%EHd,
BHND ADLOSHLILL (B 2 (HUTHBLILIL 1g (ST
218) NPN 197165 El6iL (T 61681 1) ALpS:BLIL(HEDS).

PNP g grcirfletoL i

GODBS AHeTe ASLD OBIETL (h N aUams
GDDHLIE Bessi(h P cuens GH®DEL SHHEh:S
B(Halled ADLOGSLILL (D 2 (IheUTHBLILIL 19 (BhETeH
21%] PNP 1911681 86V0L [T 6168 1) HAGDLpSBLILI(HEDI).
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E E

N-p-n qrmeoTdlenLi p-n-p 1qomedTdlevLT

uLLD 5.1

uLtb 5.1 NPN ommytp PNP g gresidleior i
AL wiend GO samend sl (HEns).

NPN 19 TGS T FIGTVL [T [O)E3)

LOVGSTGGBITL L LDTGwT S 2119 Gurmufleh OGIE
o 10pLILneest GbTsEle6lF6vay/LD.
PNP 19 TGS 6TV [T @)Hlsb

e Gatl Lionesgy  2.18lipriunestled @b
2Ag e GrrdEEFeOeY /LD

(@mliy : NPN g priastdlsivLifleb o 18)Lpriimestletr
2ALS@Y  Gevefliymid  Grrddluyto,  PNP
gaetfsivLifléd 2 1fliprinesfletr b @M]
o 1'ymib Crrdluyid mes Caueter(hLd.)

e )
O—— n |p n ——O
E C
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O—— P n p —O
E C
L
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uLLb 5.2 NPN opmitd PNP 1g grerfleivLifletr
2 ' &1L eioriewud il (HEmg.

5.3.1 Guopugtifed ublgEsLiu b Friges
1q grrcstfletuLif (SMD Transistor)
Gromugried u$lSsUI(H D F1SHGT
1Q TGS FGTL TGS AFFH L FHMILT LevenSuieh
Googwns  Goouginied o.6rer Smbgl unHm

MGULIL (LPE&ISHETIeL LD eeudaLiL(hEDD).

21 )| Fa_GUIBISGIT
1. Qeieuens 19IreiFevLeill LwGTL(HdsIe-

BITH AFFI L FDHMILT LVDHUND HIGHGTHET
GuL5Csmaeuuilevenev.

2. 2enaileh Hluig).

5.4 1ggrestfleur i upmlw
&ML B6IT

QU QITETFISVLIfl6) eLpeiTm LIGHBET 2 GiTaray.
1. 2419 QUL 2. 2 1B)PLILITGH 3. G DHLITGHT

1. 2uqeumus (Base)

g seuliy  @Gemeurer (Lightly  doped)
ugSwn@Lo. @ 18% OLoevedlw LIGHWITELD. B)H6tT
BIQLOGTT 25 GOLDSIIGHTISHET. @& 1qTmesTdlsivL flasr
LOWILT LIGENITSLD.

2. o.u8)ipliumest (Emitter)

2H% Aenailed Lo1F: Fvhg LGS (Heavily
doped).  gQewasfled 2 1pliumetr  GlLiELOGTEY
ST LS SLISd®ar SHgaumi) UEHHH@,
2Aerfld:a Couessriq u o).

3. amurnest (Collector)

2119 QUTLI LommiLb o 18)LprILTasT
QessigHGLd L LIl L efsSH60 LoTd Hevhd
@b Lu@Hwn@ Lo (Moderately dopped). @)y GOlLi(BLOGTSY
LOIGSTQTL L& HLSFEMENT TN CoUaHHTiq U6 T HT6H
QuichnasGar SHaraileh OuflusTs @mdb@Lb.

Ry 1qoreflsivefleéd @oesr(h)  Fhbseir
2 GTQTGUTH SHADLDGSBLILIL (HET G,

1. 2.1Bprinest - Siqeumis Fib)
2. QeI - FHUMGT Fihdh)

o OIPLILNGST -Ageumts FhFulleT SeoL
G®DATE  BBLILST ASHG&HSE  OBT(HEHSGLD
pesTGartnd &g FijL) LO)GTes (LPSBLD &HEMDEITHRLD,
SHQUMLI-gDuneT  FhHuflesr  saL  AFBL0MTS
QpliusTed AsH&HS COFT(HEGLD 1961 GHF
FijL A6 (LD SAFHLOTH LD BB E@HLD.

umLib 5 g e FeL FH6IT LobmILb GlLimd:E BT
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5.4.1

1q T IGSTFI6TVL [flT eLPGST M)
2 18)DLILITGHT,

19 JIGST FIGIVL Ifl6tT (Lp MGV BT I
BGUT L) B 6V
(LPEDET BT T6T

R leXV g [11] LoHmILD T MLITGST

LT EET ABBEHBLILG HFNILDTET 6T,

r

~

1 TmeoTdleroLIT g mmeoTleroLiT

yererfl | ®

(M (i)

E [ wnmestdlevLr C

BemL_66ue6rf] /
(iii)

_J

ULLD 5.3

Qh 1QIMGSTFTVL SLDLWTE AMLDISHLI
ul (B paeTHer  OBILIFFWIMTS  H6vTT6eh
Qe Gleuaflufieh LomhHmid S (B 2 (Heurds
SULLIG(hEGLD. QD  ABGHT  (LPEGIHET
ADLOBEHIGTET @) LD LODMILD (LPEDGYIHEHSS,
Bewr Guiwirmest STSHDSS Ol e (h
FBST(HLI1g SB6VTLD. @6t LoGHue) 2 6iTer
(LPEWGST  AHIQEUMLI  (LPEDGTILITEHLD. <AIQ eI
LpeTUIGONhhh] 6Tk (LPDET k)% SHTTSHl6D
BQrsEMBHT  AHBau  THLIMGT — (LpEHGHT.
2A(HdS (P& 2_LBILPLILITET (LPEDGIILITGHLD.
(LPEDGIT HGIT G
ER L)) DIGDLD-
$ s U0 u L B,
e H@pdhSlanL G
@ ® L 6 e efl u b
FLOLOTS B HbST6D,
LGN (LpEDGTIITEET )
2119 GUITL) (LpemGyT -
wisatd, 'L  euges yeredl  AHCs
D GG (LPEWE  GTHUMTGT  (LPEDGSTILITSH—
@b,  HODTH e 2 LBILPLILITGT
LPDSTWITHEYLD ABNWILIL(HEDG.

1Q [T TGSTFISTVL [ 2 (IHEaIT QUIQQILDTS
Bmbsmed 2AFev i Qevr Olavef] C\&1(hd:
SLILL G (hGHLD. 31bF BevL Cleuarufed) b
BIQ HTJF FMMTS 2 18)PLILITGHT,

Ok,
HHFTREB

QTG VL T ST LoDmmILD CL(HdbEEET — LMLLD 5

‘ ‘ EE_Tamil_Chapter05.indd 98

SUQQUTL,  GHUTGT 6T (LPEOGITHET
DADLOSBLILIL 1Q (HSHGLD.

55 1ggmetflevemgd CFrdld@Ld
&p®dD

QUh  1QITeTHVLT  Bebev Hleeuuilesh o @TengT
eTGTLIGNS  LiuAeTeauLomes]  (Multimeter)  eLpeuLD
Gandldseurip.

a )

|

O+

\_ _J

ULLD 5.4

QIIGTELflehT Mg eumili-2 LB)LpLILITGST
Fhd) wpeiGavind@gd Fmiy BHlmeuisdy BHeGLD
GTGTLIGDSILJLD, STDLITGHT 2419 T Fibd)
Ge1Gevind@gd  Fmiy  Hloevulsd B HIHGHLD
GTGTLSUJLD  BILD  AWIGGULD.  1q TTesTSFsTVL l6dr
LpBeO Fibb GHDUTET HLWILLD (FLomT 7€)
Queseor_mip Fibd) AHsLomesr L ewiujid (FLomy
10MQ) &1a8m9S5M60 Bevev (Lpamuiled BBHosEmI
61681 M) OILIT(HET.

uLtb 5.4 ggreslevry  CFISHmeu
p®D®WEH ST (FEDE.  LIGVAGTERILDTES DL
uwetL(hdd)  1esteurpd M CFISMEIB®ET
GLomOsmerer Gauessr(hLb.

1. 2.18iprimer- g eurmss ) (Emitter to Base)
2. suqeumii- o 16)priunast ) (Base to Emitter)
3. 2.1 8)pliumedt - DG Fibhh)

(Emitter to Collector)
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4. amuner - 2 18pLILGT Fbg)
(Collector to Emitter)
5. amunest - 2ngeuntds Fixd) (Collector to Base)

g eumiti- e7HUTest Fibd) (Base to Collector)

5.6 1qQgAGTeL T FTjL
(TRANSISTOR BIASING)

Ve

&

N
CupdSlaafled Fmy ereug LOGTCITL L &

G LOIGHT 68T (LS & & e G T 19 [T 16T~

FevLfledT P& IB@hI:GHd OBT(HSFI, BLOSGS,

Caamauiinest eilsdd)eh HMLOLILIG HEGLD. B)FH6HT

GCr1éaLd GLpdbSw AB6T @uikig LGHuled

OFwebuL & COFUIoIE A LD.

FAFL -U®BHGT

FATY pemedit L9651 eU(HLOTLI UeSBLILI(HSSEVTLD.

1. 2uqeumll LOGSIGL FJL SHGV6VE LOTDTSH

Sy
2. gpumesT  SQeumll  FAJLY  <HGLGVG/
NestenrL'L & &y

3. o.B8lipliuner Fagy 2A6vevG  LOGTENI (LSS
UGSHF FiL

5.6.1 oo &L (Fixed bias)

é )

+VCC

T

Ib %Rb Rc% Ic

A

Vbe

ULLD 5.5
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ULLD 5.5 LOAMAS FATL FHedDS HTL (HEMS).
Bss  &HMled  Swngeumi-2 ApriTer  Fib)
Bersan Ry eupwuns  blesrgevrd  Vee-uL 6t
QwewmssliL(BEDG.  geaumisy  @Gr R
WleigemL  LweTU(RSSLIL(BeUBTD  FATL  HDHMI
QAdLLLG  Osed  eTaflwg.  Qeraamasuileh
F1D&H G ey BlLbS®IH®ET LSS
FULDTSF  OFdiwevmd.  Bleeuliyd — H6TLD
G®DITS BBLILSTC) QaIeuendsd FIjL AHBLOMS
LweTU(hWSSLIL(Haidehanev.

5.6.2 eremrr L& Fmyy (Feedback bias)

4 Vee N\
Ic+1Ip
Rc
RB
—"\/V\N'—av
Icy
/ +
Is
O— ——
VR + VCE
VBE ~
g J

uLLD 5.6

uLtp 5.6 eteyrlLd FagL HHpleoerd;
SIS EDSG. et L Fagy  LpedOULD
Iors  FAjy  wpedpwls  GUAGTDHIGLD.
pe1Garind@ s  Fmjy  LbledieILpdsLoneig, Vee
AL GIES 6T(hSSLILL TLOGY eI MHLITGST
wpanufledmbs  uLSEHd  HTLLOUL (HeTET)
Gured  e1(RSaILBEDG. BT @  LOleiHanL
o (pLd LweTL(hSBLIL(ReUSBTe) @& (b BB LD
erefl wpewpW@d. @bsF FHMI (B THjLo-
DL 6L L dandd; O\bT(hLILB M) GlLi(HbEUINesT
@it (gain) G®DEMS).

umLtd 5 e ElsvL F&6T ommyLd GlLihéS)seT m
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5.6.3 IbletTavI(pdS uGSHE FrL
(Voltage divider bias)

é vee )

!
5 s

Izl R2 CE
RE I —_—

N — - =

ULLD 5.7

uLLb 5.7 OGHIE(pSS USGdd FHhmleers
FTGHTNSHEDS). [ 2T FITiL (LPEDDSTET
OumsHF  FHpFafld  Wasayd  AHBLOTBL
uweTL(WSSLIL(HETDGY. @elauend 1qTTesTSevL [
OupEEHF FHMleL Beev 2 MISESHETLD 2 GITET).
o 18ipriuneiL et @evewtdsiiul L TS R,
erenpdssamns  Blaveblnissd  CFUISSTNG).
1OesigeL &6 R; ommid R, G&mig @evewiied
BavewsdaliL (B LOGTILpSD USHEWITH V-3,
udbs Qe Ifeh AL S ILI(HESTDES. LoTmiblens
18)eSTGeTrTL L FLOGaGhEeII6h amuhEesTm
@i 1065165 54) Cp (Uds @eamewiiifeh Ry 2 L 67
SBEEDE). Qs gL Ry 1g7meidsivL fleh
TDHU(BLD CRULILSMSHS HDSEDS.

Qisd Fpm @ e1biemn (Negative)
Yesterl L swsd  OFT(HULSTOD  OmBEUIesT
BevuLd G®DEDS).

57 NPN wpmib PNP
19 greiTfletvL et GlFwebLT(H

5.7.1 NPN gpgneirflevr et GFwevLim(h
uLiomeg  (5.8) e NPN  iggmetr&lsivr iflsst
OewebuBd sSmHd ST (HEMSH. UL SGHD
o OGS - Ageumll Fhdlsb@, LpeiTGevnd@d
L LOGTEILPSHLPLD, GIMUMET - AU

m 1 OGS FTVL [F&HET LoDmILD CLhSES6T — LMLLD 5
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Fhdld@ LerGarts@sd iy eTenipdsLpLd
Os1(hsHLILL (HETETMS HTGSTGUITLD.
o IOPLILINGST - Ageurls FhSufletr wpeirCanrtd s
Fmiy  Bleewrerg o Olipliunefléd 2 eTern
CTVEL IS  Algaurtens Crrsbll  umus
QFiEng. @&etT  HTgewILOTS 2 LOLPLILITET
18)esrGevrTL L 1D (Ip) ghu(hEDG). [OE
OGHICeIL LD P eueds AHgeumiil U@GhHd@er
OFeveyid Cuig) Abled 26tenr FaensGari(h
Qoewihbg  (BLD.  AQEUTUINE — GH®DbS
QAene) oAk OFCwiULIgRILSIYID, L)%
OLocvelwsTs @ BLILSTILD LGS GH®DHES A6
sTeusL greraGen (5% @GHmmeuns) FHmarsGert(h
Qaewihg  2qeums  0eTCerT Ldms (1)
THUBSSID.  LOSAPGTET  95%  6TO)eVSL TG H6IT
goumer  uGHEGH SLbH OFeTm  eTDHUMGHT
10erGernm’ L $ang 1. au(bhSSib. QbBlevevuich
o 18)pLILTasT 18les1GavtriL L b LPLPRUGILD
ahumer  &nmled umujb. A%5Ceu 2 BPLOILITGT
OGS TGGUITL L LD 6TGOTLIG TMDLITGST LOMMILD HIG 6Tl
LOIGSTGGOITL L 156G Fa L (B O1BTEWSH ASLD.

=1+,

)

\ Vv
\_ EB CB

uLLb 5.8

5.7.2 PNP ggnerflsvLflesr QFwedim(h

4 )
P n P
o—— o—> |O0—>
E |O0——> o—> |O—> Ic

- = KEE
B

!
J|° !

—> | *—> HI'MI —>

VEB \el:}
g J

uLtb 5.9 6@ PNP  igmest&lsivL st
Orwebu(pd  NBSdBS ST (HEDG. UL SSeH
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o IIprILTGT-Siqeums]  FhFGG P TCaITHGHSF
FITILY LOIGSTGRI( LSS (LPLD, IDLIMGT-211q GUMLI
FhH5@  19hCerdGsE  Fmiy  LOGTEILpSBLLD
OBMT(HSSLILL (RETETaNGS HTEOTGUILD. O LELPIILITGST~
MG UMLI FhbWIGST (LPGSTCSITS @ FITITLY [BleeUILITETS]
2 IOIPLILITETIE) D GITGT  HIDGTHMNT I QUTEDILI
Crrddls umug CFiiEng. @F6ST STICSILOTS
o 18priuner  erGeri b (1) ahuBEmgy.
Qb HIMNEGT N QUdS AQGUTUILT LI G6T
OlFebaILD Cua) 2blev 2 6t eTevdL TretTEGari(h
Qs N(HLD. AQUTUITESIS &b 66,
o CFt g pUILSTeILD, 10s OLocvedlisns
QBLILSTILD L0)FS GDbS 66y HiamarsGer (5%
GD®DAUTE) 6TV 16T HBETT(H B)aweuuihd) g e
10et1Gevm L Sans (1) TDL(BSEILD. LOSHLPGTET 95%
BIDTEGT TDLITGH Lighbh@ Bl b OF6dTm)] GIMHLITGHT
10681Ger L gavs (1) ahubSsid. Bbblaevuish
2 18)prTedt Bl GEIT LD (LP(LPGUSILD  GIMLITEHT
FOMlev  umuyp. PNP  iggmesifleiuflest 2 6irGer
18)65TGGRITL L LOTGHIH) SIDGTEIGHT eLpeGLD
L OIS TS 2A6wT60 HNfle 2 66 HLDL %6 IeH
eTeudL rretserlett  eLpeuGLo  LANGSTGEUTITL L LDTGNTSh)
1B15(LpLD. 25Gau o LOWPLILITGST L)GSTGERITL L LD 6T6bTLIZ)
gOUmeT Lommitd  2nqeumdt BT GesITL L hidseiilasr
Fa L' (DFH0)BTeDS H@LD.

=T +1,

5.8 19gGTHevL fl6hT eLpGiTm)
15 aDeVB6IT

QTGS FIVL (@, Oar(hdsLL(hLD FIyLY
Heowevews Cummisg (LpeTGarnd@, 2A6LeVH
OeiGavind@d  Fagewu  QUIMISSE) PGS
blevevsaner 1qgreTFleivL [ oL EDgy.

DI CUHGIT

1. Qeu’ (1 u@d) (Cut off Region)
2. @uikig u@d) (Active Region)
3. yifsl ugd) (Saturation Region)

Oaul BL1 ugd) (Cut off Region)

1q ST LWGSTU(RSSLILL L QLihEEE FHnfled,
O 1BPLILINGST-H1q QUML) FEFNLLD, GTDLIMTEST ~<2A1q UM
FhHuyd 1958ewdGF Fiuns GBI A
OluL (B BHlEDeVEDILI HGDLULJLD. G QML LOGSTFTT(LPLD,
ghuTest LOGTFIIAPLD FHpTs B mI@GLD. Qb
U@SHIGw Oleul’ (HL1 u@S) erealiL(B S s

Quiku@ u@F) (Active Region)
QorerflevL g uweTU(RSSILLL  GLhI:EF
sOMled o BpriumeT - Ageunds  FEFEG
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Wpet1Gauins &g Fyy LOGHTeN (LPSSLPLD, &I MHLITGHT~
H1q QU Fhbldba, 9es1Castd S, FITLY
LO)GT&RI (LpSB(ULPLD QBT(HSBM6D Sib 19TrTasTFsivL [T
Quitig Bleoewew AdLuD. @b  Hlavevuieh
o 18lpliunest OGS GENITL L LorTeRT gy <G AU
1O GeTTL L SewL1 GILIMm S HeDLDULD.

yfsL U@ (Saturation Region)

QoIeTEeLF LGRS SLILIL L OVGEEL
snpled,  @uetw(h  FBHF@REGLD  ABTCUS
o IBIPLILIMTET-Hgeuml  Fhd)  LoDMILD G HLITEHT-
Qo] Fhha@rs@ — LpTCRITHGSE  FITL
iletrenpdsid Osn(hSSTe) b  1gITGTFSVL T
yifis hlevevenis e ujip. @bplevevuleh 21qeumi
WlesiGawrn L ptb,  eputest  LBlesTGesTL L (LpLD
2AF)s UL FLoMTH @) HIGLD. eruest LBeTGevtTL L LD
Mg eurd’s LOGTCeITL L SensL1 OITmIds @5 T1s).

e SsiuL e prh Fraflwinasts uwesTL(hSSeULD.

5.8.1 gpcTHL (i Fraflwnss
OFwevLI(hHev (Transistor as a Switch)

g restdsiurfler wpddli CFwicbum(hsermleh 6pasTmy
Freilwngs LGTL(HSHE) AGLD.

e flsiuL i s Frrafl - @uirkig (ON)- Hlawev.
4 )

AVce Vce
¢ ic
R
Vo = Ov Vo = Ov
D —
.
v <)
ib
- - - y,
uLLb 5.10

UL LD 5.10 §p(h NPN 1qqnesiFlsioL i eTaiieumy
ON Haewenw (Yfls Howemw) AaLEDS
eTetTUaSS ST (HEIg). 2 6raf(y Lesau(LpssLn
(Vin)-25 Comanunes Heme)  LOGTGILHSHSHLD

umLib 5 g e FeL FH6IT LobmILb GlLimd:E BT m
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gl LGH S OsT1(hSSLILBHEDS!. BFesTeh
2iqaumt1 aLpGw CFeveyILD LAGTFITLD 19 TTetTlsiuL -
@Il fls Bloawddd (ON) st ClFbsng.
Qb Blenevuiled Veg = 0 19 ImeiFsvL i Gmid@&F FnHm)
Blevevenis L ujip. FeOGHM6 LGTL(HSSIILIL L
g IS TeIVL (5@ 0.3 V GUNEILOTETS).

I =Vee/Re

orerflevL i e Frafl @uikism (OFF) - flevey

(" Vce Vce )
R
Vo = Vc¢
OFF
— _J

UL b 5.11

uLtb 511 @ NPN  iggnesiflsL i
OFF flowevedw (Oaul'(h Blevevewws) AewLHmg)
eTeTLDSS ST (HEMF. 2 6rarf(h LetrenLpdsid
0V emgeumll ughdsg Cs1hé@  Gung
Qg IIGSIFL [T Embs Haeveniws AL bg el (h
Havevd@d OlFevEINS).

Vep=VeelRe, Qevarfluf(® Vo = Vee)

5.8.2 1goreTleivL iy e OB EwnEF
OFweLI(hH6v
(Transistor as an amplifier)

rerfleve el uweTu(hdd) aedenis Gmmbs
FLOlGam@EhEman OLmbHLD OFUI LwWeTL(hSeILD
FDOMIG@ 19amerFleior g CupddldF FDmi eTesTm)
.

4 )
A y
[ \ Vin Vout
v
\_ _J

UL LD 5.12

m QTG VL T ST LoDmmILD CL(HdbEEET — LMLLD 5
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ULLD 512 6 I1QOeTFleory  Glmdd)
SAmoliewld ST (PEng.  awedlany  GHmmbd
o GTef(h  FLOGEHFMN O LOLPLILITEHT-3H1q QUL
FhdE&dgh Cs1(hda awella 1055 GCeuaflui(h
FLOHEHEENT STDLITGT-A41q UL Fhblulled 2 6irer
L@ Ry eLpeuLb 6T(Hd:i501&16THGDLD.

OLIBSGHLD FGHTMLD [B65TE HMLOBEHL 2 6iTer(h
FOMIGG LpeSTCaITd:GE &L  LOleTesI(LPSH(LPLD,
Oavefli(y  FHmIS@L  eiGemd@d  Fmiy
18681681 (LpdBLPLD OXBT(HSSLIL(BEIMS).

o Girarf(h FMHDIGNIEH GHDhE LOGTHL DU
2 L IGTH BNBLILSTE, FLodaEh LOGTEw(LpdSdSe
agmu(hLD S LOMHDLD 2 18U ILITGHT
100e51GesT L gbleb Ol Lomhmdens TmL(HSSHILD.
Qa1 2nngGu  euest 186G L dFleyid
Lomhmd®™s anUhSEIDp. 2w TS LodliLy
Oaresr  L@pLlletgemL  Rp  euflwns  ermLme
WBeiGeam’ b umiieusTed Ry -ulled 2%
LGSTGRI(Lp LD LSS eTDLI(HLD.

Qelicunm) 19ITeTFTVL [T 2 GITerfL T HlevL d@LD
FLilGaEhE®aTL OLmHsD OFuis GevermufLiged
UGSOLD QUM 1hg FLOGE GBS H(HEDS.

5.8.3 Oeutiug sewshiiunerser (heat sink)

OeuerluiL (' Lgdlsaled LWGTL(HLD 1qTTetTFleTVLFH6iT
aflewgaileh GLM1EN(HElesTmet. DASHGOITGV
Qauliusmss GdDSEs Oeuliud SHeflliLITeTSeT
LwesTL(HETNGS. @& 2 CeUTEdSTEVTGHS).

59 1ggneTHevL i
B L ®LDOLIL|BGT
(TRANSISTOR CONFIGURATIONS)

QB G ITETFTVL fl6D eLPGSTIY (LPEOGTHET 2 GIT GG
1. nugeuml
2. o 1Bplimest
3. ermuresr

eTedfleId (b LqOeIFuLT  Shfled
Qmewssi(Bd  Guigl — BI6HTE — (LPEGITHET
CaalliL(hHGTDES. AbTeus @Ie(h (LPEGTHET
o e ey, @ess(h (Lpevesiser GeverflufL mEa b
uweTL(WSSLILL Gauesst(hLb.cTes1 GauLq mesrélsturlesr
Q(h (et Lo (KL 2 eirerfighH@Ld, GeverflufighH@Ld
OuMSIUTS AMLSHILHEGTDET. CLIME  (LpanewT
SO G (-(LpanesT) @enesstdHLILI(HEGTDS).

19 JAGTISVL [J SL° L @LOLIL] CUEDEHBGIT

1Q [T TGSTFIGTVL [T
QUDSBLILI(HDHFHGUITLD.

SL L GOLOLIGHLI eLPGST M)
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1. Qung 2geumds sl Leoiotiy) (Common base
configuration)

2. Qung o 18)pliunedt S L eworiy(Common
emitter configuration)

3. Qung  apuner s Leooliy  (Common
collector configuration)

5.9.1 Oung Sigaimi &L Loy
(Common base configuration)

ULt 5.3 Oungy  Sngeutdl S eLoLIeDLS
ST (REDG.. @D  AgeuTdl  LPEGTUITCIE
2 GrefL 19 HSLD, OeuenuiL 19 HELb, Qg
LoaTwns Qeewidalitl (hd S@auil LS ns).

QelicIens QeewiLiL] (LoD HEdIUIIL LI L
DHQRUMLT B L_GDLOLIL GTGTMILD Fn MGUITLD. 2 LN ILITGHT
LoNMILD MGG (LPeDEUTHEHS:E e ufleh 2 6irerf(h
QET(RSHILBHEDS.  TOUMGST  LoHMILD QAU
(LpeeT &% BevLuileb Cleuarlui(h 67(h &L ILI(HEMS).

a )

aeuafluico
FLO&6mEh

A
MWW

+

uLLD 5.13 QUG SHiqaumil &L L eLoLIL]

2 eirafl (B @ewibevetT&er (Input Characteristics)
o Grafl(h  @ewibevetiser eTatiLg  Oleuaflui(h
LOGHTGNI (LpS B S LOTMIeONLITS DaUsS0)%Te8s (B,
oerafl (p  lerenpssSFDGLo, 2 arefl(h
Be1Ger L $ED@GD @ Cuw  euegwiiL(hLb
§3(h GGIBEV QIG/TLILIL LOT@GLD.

2 GTefl'(h  &eIBUGTEMETS;  HeESTL ML,
aghurer  2uqeumlt  leevpdssms  (Vip)
wrledwns  ®ausgs0snes(h, 2 BLpILITGT
2geumls  10ererrLpssdms (V) A SIS
eLPGULD o LpIILmasT 1Bl Gev1TL L &0 (I
F OO 21F)5 M55 Gauevst(pid. @FolFwed
o wjhleney  oSNILTGS  gHUMGT g eui]
etraspssd  (Vip) auang  Fplnds  OlFuiged
Gouatar(HLb. ULLD 5.14 2 GTaf(H HEIBVGTEMETH
S (FEMS).
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(mA) Ves>1V Vep=0V

2.5+

1.5—

0.5—

n | | | | | |
0f 0.1 0.2 0.3 0.40.5 0.6 0.7 0.8

veg (V)

\_

ULLD 5.14 2 @refL (B & 6w bevet S6iT

QUDTULSHGD HTLIGUIGTAT GUMGTCUTGTS]
o 1B)PLILITGST OGS GadtL L SH@Lb (I
o 18priunest sgeumit 18)eresi(LpdsSENGD (Vyp)
UDTWLIL(BHEDS).

OlouaflufL’ (B & eI BeVGHT H6iT

(Output Characteristics)

Ourng  2ngeumts  Oevafli(h  @ewIBGTH®aETS
sl o eraf(h  leTGan L iones I -ewi
OCouaiGoun  emeysafle  Flaewins  eiddid
Csrasr(®, Oevafluf(h  Wshrenpdspiomes V. -0
QUGS Lommiu(hHesTD CeuefluiL (B LilesTGevstm L Lb
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WBetrGeorm’L. @evTuld o _ALe (Vep
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5.9.2 Oung o 18)ipliimedr 2501~

&L L ®LOLILY

(Common emitter configuration) 200

uLtp 5.6 Oung 2 1ApLLTET &L eLoLIenLIS
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(output characteristics)
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Ick / wifls LGS

2 orefL (B &ewibeveiTaer (Input Characteristics)
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<ig aunds LT GearmL L1 Qumdsd Smyessh () (Vop) aueny Spnded GlFuised Geuavsr(pLb. LLLD 5.20
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1806sTGaaT L gletT  LoTmISISSLD Al Dnqgeumis
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5.9.3 QMg gmUTET HL L @LoLiL| 100 4~ -~ -

(Common Collector configuration)

80 - Vgc = 4V

uLLd 5.19 Gung emuest S L @LliydF FHH®M
ST HEDE. Qv  gDHUTeT  LPEGTWITESI S 60 - Ve = 2y
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— (output characteristics)
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510 uevblemev GCLihd:ElB6IT
(MULTISTAGE TRANSISTOR
AMPLIFIERS)

Q&INISGLD  Guopul'L.  Cummed)  Hlaevsamends
OFnevL  goreTHevL i  &DOMIG@E — UBleev
OumSHF FDm eTesTm) Gl
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5.10.1 RC @aewriiyrs Gupsd)
(RC Coupled Amplifier)

Bz Fsd uweTuBHISILBD  Deweveriy
QUMHLITEHLD. TOIIGHTINITG) GTGIGOLOWITES FHDDTERLD,
@mmaeurer OFeailepid C% FLowid FLiLns
68 ADEWL  (LPLPLOWLITSHLT  CLITh:GeUHaVILD
ughs 2AHi6euess eugiby (Wide range of frequency)
CFTETLS1SD 2 6Teng). @& GLpLOLITEYILD
1iletrenn(Lpd Lt OlLimebHlsertleh LGTLI(HEDS).
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OareT(h FHM 2 (HAUTEHBLILUL LT, HGIIMS
OQupdSldgEDy s (R) WerGssH (C)
QanewrtiL Oumdd) (RC Coupled Amplifier) erewr
ADLPSHLIL(HEDS).

Fimetr QFwevum(®
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Sgeumiiled  STOULLAD Amey  GLhIHBLILL L
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(RQ) SdLdb@. Qaveutny — GLBSSLILLL
Fllsm@epsmar  @eewtiy  BerGsdbE  Ce
epeuLDTS  BIevtLnaud 1qmetFleog T —eiletr
Sgeumll  UGHGG  STLUBEDSG.  Oupliule
FLodmehamw Qe Blevev g gmesrdlsiory T,
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LO)GT GO (L L1 GBS EI ST TS LILIGHTLI(HH)GHT 6.

5.10.2 Gry Qe GupsS)
(Direct coupled amplifier)

Flov Crrmisefleh Lehame Criiguins QeuefluiL (hd
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FLOGdEhW  1qaesiFevL  Tr-aflesr Mg aumd
ugdEE  CanBssluBSesng).  garesTFlevL i
T, Guogib SAemevEement] GLhdsd CFUIENG).
Qaeurm  Gmig Qeewtiy Oumss)  euellanio
@S FLOGMEhSDATLI GLI(HbHLD OVFUIEIGTDI).

3 Fa EIEET (Advantages)
1.  &hHDlenes AGLOLILIG) 6TarfS).
2. 10&6YLD LDGOGUTGTS).

1978 ga_cvitiger (Disadvantages)

1. Gluliu Blenevudled FlaneULILdSGTELD GHEDaY.

_J

uLib 5.24 Gy @eestiytt QLmsS)

‘ ‘ EE_Tamil_Chapter05.indd 107

umLib 5 g e FeL FH6IT LobmILb GlLimd:E BT 107

11/10/2020 1:04:26 PM ‘ ‘



g )
GedleunTiug S Bebreon @55 —
auq—pgﬂ . LS _ Blebrss]
((pedT LSS (OEQUSBID QLIHSEH) OLIHEESA
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UL b 5.25 1letrenr(pdsLi G

2. Gwry Qeewitiiesr snyessions Gmibesrel-
Lphid)  LOIGHTGNI(LpSBSHIGHT  LDTMISHGVSH@EHLD
OlmSSLILI(HHlesTDENT.

511 1BlGdTesI(LpSSBLD LOMHMILD
LOl6tiTF &) Gl db)B6iT
(VOLTAGE AND POWER AMPLIFIERS)

OLBSGLD BesTewLoaWIL! CLITMISE OL(HSEEman
18leTasI(LpS L1 G, leiFsSl ClLmsS) eTen
Qe (h auaSLIL(HSSUTLD.

5.11.1 ibletraarLpd i GlLih ) seir
(Voltage amplifiers)

Adeuaailedt  OeTeT(Lpdsdms AFSHILSDSGL
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5.11.2 1061F &S Gl Heir

(Power Amplifiers)
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18)atTaw (Lpdd B)evTLILD Hew1dEl SLpIHBETL Fdd)-
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FhSINGHT OGS T HemL
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Cundlepitd FHmIsefled Hblsons LweTL(HdHd
STISILD &HMeVa] BevevToed @BLILGH AGLD.
uLib 5.26 Hlemmsiv A QupsEUIeT SAedLoLiewLId
S (PEMS).

5.12.2 Herrsiv B OSSN QumsS)

Fillsamen  2aref(h  Sgeumls  uGHESHS

Cs1(hSa0UBLCUTS TGS  Ih AT

2meuldlesr  (180°)  Gungk ol (BLb  eFmLITGT

180651 GewtTL L LD [BlS(LpLD. @
Harrsiv ‘B QunsSlaaiey 2igaimds sy

Oau'(® (Cut-off) HNIDGF FLoons B Hdbs

Gouessr(Hib. erpunet OeTGeorml b Ic  <HeoTH

GampmuLonsgs Fiplwuns @\mdbas Geusss(hLb. Hermsiv

'B' QunsHufett Smest 75%

( +12V )
O O
LS
+24V
O
[ +12V
InI ov
O o O
Y
\_ _J

uLLD 5.26 &lermsiv A 1leTFSSNI QLSS

‘ ‘ EE_Tamil_Chapter05.indd 109

umLib 5 g e FeL FH6IT LobmILb GlLimd:E BT m

11/10/2020 1:04:26 PM ‘ ‘



| T T ] ® CH ||

4 +Vec N\ Horrsiv 'C QupsHsTT a5 Qe
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\ aunblesred) 2AF)TOleueTeT AVGEE LR
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V o _grafe afGE %Re v 5.12.4 [BHpriuch-FLog&d i Qumsd

(Complementary-Symmetry Amplifier)

) Qe CLhS:EB6T, LOGSTLOMHMIHET LILIGHTLI-
(H&SLILILMLDGY Crriguins BewewrdsLILL L
2@ Harnsv B geren — @up QupsSunss
OFwevLI(hElGTmesT.

\_

uLip 5.27 Senmeiv ‘B tAeTESH1 QupsS

Horrsiv B QupsSlasr  seT@n-
Bup (push-pull) Qavaflui(h  Bleevsered
LweTURSSILBHESDG. UL 527 Hermsiv B a Vop )
OmS SIS 2emLoLienLd BT (HEMS). \

5.12.3 Hermeiv C' 1BerE S QUL Q
Hormsiv 'C' QuUBEEH ST QFweduT 196 eIMHLIMGT {E>NPN
1BTGeT LD 2 6Tefl (  Amevbendler
undé@Ld Gmmauns (2 6Tafl(h Amevberddlesr Q, +
90°8:& G®DaNS) HlaLpLb. Harmsiv 'C' QumeEseT —€> PNP y
Qaul’(h eredTLemS LEM) &y QiR HeTmes. °
@zt smgewionewr  Qeuefluf(n e FIILD
o Grafl'(h Fildmen CribedDwns  @(HEEGLD 1
® Gungy ol (hLb BlHLpLD. Ve = ®
\_ _J
s Ve ™~ ULLD 5.29 BOlueh-FLodd i Gpdd)

+

UL LD 5.29 Bliuev-FLod £y FHmI
DALOLIGHLIG; S (hEDS). LOVGSTLOMMM)BGIT
/T LGSTLI(RSSBLILIL MTEHBTEVILD, aflemev GDDEUTS
B\BLILBTEILD, 2eredleh IEZZ NI,
0—‘ }—O‘/Out QUmLILBTeVILD Baieuend GLI(hd:EE6T HevL (Lpedmuieh

% LwehL(hSsIL(BEetinest. s NPN  Lohmib b

I %R Ny PNP 1gpmestdlsivLfasements LweTL(hsd) @araienst

B

OLIBSEHGT ADLOESLILI(HEGSTDET.

—— Vg o araf(hy  mevullest  GEjodD ey
1 e seuflett Gurgy 1qgmesflsiury T, (NPN 1qpm-
= erfletuL 1) @uirkigLd Hlewevenwiuyid 1qImeTFIeTL I
(a) Basic Circuit T, (PNP wgnnesrélsiorr) Gaul’(h  blewevaniiyib
ADLEDS).
L _m m m m___ 2 eref(p <emeVlileT eIl Loanm
I ey Amevuflett  Gurngy gomerflevg T,
: - (PNP  1gpnesrfleior )  @uibigd  HlevevanwiulLb,
/\ : omesidsiory T, (NPN igonesifsiv) Qe (B
|
I

HavevanwiuLd el Eng).

\!/ BQaicurm NPN ggresifsiori Gmioenm
DT AdBeSHer Guingip PNP 1qgresrdlsior i
e1dlLoamm Ay AmeLuiledT CGUTHILD H®BE®ET
uLib 5.28 Henreiv 'C' 1fleTF ) QpsH Qu(bssLD CFuIfeTnes. OLTHIeUTS LOGTLOMILILIL]

K(b) Output waveforms Y,

m QTG VL T ST LoDmmILD CL(HdbEEET — LMLLD 5
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A GEEEEYLES Oaleuensl QLI I:E H6iT
vwiesTL(hSesimest. OalauemnsL QLI d:H F6iT
siuterfiGwim Gumdbblaerfleh LweTL(HESTDI.

5.12.5 GaupulL Gupsd)
(Differential Amplifier)

Caumyui' Qupdd) eretiug @uev(h 2 eraf(h-
s@pFELCw  SIlLBLD  LOGSTEN (PG hISe 6T
Caumum e L1 QLmS@SLD FHDIGHLD.

uLtdp  530()  Geupul't  Gupdd)
2AoLoliend; ST (HEDG. Q& Buess(h s
o 10ipliunest  Gupdd  FHmIsET  GlHTERTL
ADLOLILTSRLD,  RCT  GWSDBS  OHTeHTL
FHMDITEHaLD DD HLILIL (HGTET). @)setr
2 1BNPLILITESTSHET SeTuilLIL(H SIS TDET. 1 TS sTVL [T
T ommib T &@ Gaumu'L 18IGT6SI(LSHLD ST
oarafLne  geumlisy  COsT(RESILBHEDS).
THUTEIFGSH CHeauTes FL LEGTeT(LpHLD+V .
uileS bt Ry Lommitd Ry euiplwinssd satiLEmg.

uL b 5.30(<4) 2 eraf(®, Gevarflui( LommiLd
Caumyu'  Hlevevsafledl AV  GuIgUAISMETd:
S (PEMS).

Sl &aLIGILmILD OleuarluiL mesig
aidlioemdn  eierL L ST epeuid  LEGSIT(HLD

S sletipesr. @bs  Ceumu’t  GumdSlaser
SDHOUMTLps  (HhSlmenths Fnpiseriss (IC)
Cs1@SsIULEH  CFwebur (Bl QumsEHser
(Operational ~ Amplifier) — eTed L LPEMUIGH
ADLPSHSLIL(H ST 6.

513 Gumddlseter eTanrL L (b
(FEEDBACK IN AMPLIFIERS)

etrapri’L b eTetTL), Oeuaiuil (B  LiletTen(LpSS

2evevgy 06T GarrL L Fldberevserler sp(h LiGSlemi

O S:EIGET 2 TefLMad OFT(HLILGCH H@HLD.
9estanr L 1d @ess(h euaSLIL(hLD

1. Grriweml estanrr b (Positive feedback)
2. erflyoemmls festeyre b (Negative feedback)

5.13.1 GproemL 196T@rL L b

esTanri L 18ehTesI(LpdSbLD Hevevgy LOlaTGestTL L LD
o Grafl (h FLildhmehu/Ler Gr S L ddlev (Phase)
B Bhb&TeH 2AmF GhTLoaML 1NGHTETL L LD SV
FOmerGrLigal (fetranri’t (b (Regenerative feedback)
61651 EIGmTLD.

QuUBSHF FDHMISHS 2 eTefLns STLILHEDS. Qbs ( R /_Dg)_d-rgﬁ’(b‘ oLGES eeuafiuSc ?
Caumui’ L QunsHuiesr @nessr(h 2 6irerf(h Liesreer- (A)
Wdsmis@apd Gy Aareurs @ mlifer Glaverm-
L neg) Fiplwung @ mohGLo. QBT HTIEILOTS
QuTSIUTS B®TFF) GMDSGSLILL (W FLOIHMEh T
oL’ (b Q& SIL(BHSDS). HereiL 0] ebrgin L&
&I_'DQ]
sH0UTEH 2w GFwevHmesr GlsmeverL . J
@onhs ey w Gamult  QupsHseT uLib 5.31 Grioem 6T L b
a +V )
R1Z SRy
aeuerfluie 1 aeueflui 2 Coutl /\
Sley 2 = Vi
o _defh 1 o erefp2 N2 /\ out1™ Cout2
€out2 \/
) (010 QeuerfluSc Geaumu' L eeuefluic
-V
\_ (21) GeumL' L OLSE sHm) (=) 616u6flui(h SiemeD6LIY EUIRIGET )

uLib 5.30 Gaumyur' L QL)
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5.13.2 erdljLoemmL NeiTarL L (b

estarL’ L 1B)eiTau(LpSHLD 216vevgy LBlasTGastmL L D
o arefl (h FLOgmEhd@, 6T HL L Sdleb (Phase)eh
B(bb&TeH AMS 6T TLoMLT LGSTETL L LD SAHVE)
19 -0legewGrL g el (NesT@yrL L b (Degenerative feedback)
6T65THBmITLD.

( QeuerfluSch j

N L CR

QLSS
(A)

GOTEMLID| 1 Nebremym’ L&
&1
- = J

uLLb 5.32 eTHljLoawmLl 9eiTayrL L Lb

5.14 Gumddlsafe ermL(pLb

GOV
(DISTORTION IN AMPLIFIERS)

O GRTEOLOWITEN FLOGED@EhEHGHEHGHLD, GLI(hhBLILIL L
FLOSmEHE@HSHGLD 2 aTen Ceumum el Gmevay
(distortion) 616 o muSGmLD.  O(HSE S
THUBEGTID  HDVQYE®ET  CLPGTM G LILIGHL
UMBHNTHLI L9fldhHBeVTLD.

@ 1.

2. &L & Gmevay (Phase distortion)

oidFa Gamevay (Amplitude distortion)

3. 2ASH70luetr Gewevey (Frequency distortion)

5.14.1 afF&& Gawevey (Amplitude distortion)
CupsSdesT LommiSlesn  GHewibevetr @Gy Frns
BeveugsGungl 6idFsH GHmevay TMHLI(HHGTDS).

5.14.2 &L 3 G®aevay (Phase distortion) S16b6VG/
SMLo&5d FHawevay (Delay distortion)

® CH ||

5.14.3 AHFOeUGHT GMevay
(Frequency distortion)

OpEELTEEIS) 6TeVeVT AL TOeuasTHEMaNLILD GIT
SAaniD@L Oumss Lpigquwns Cung AH)r6leuesr
@DV TNLI(HEDS).

BagdsFed (Noise)

Caamauilevevts LOleTavI(LpSSSMS LBl GLI(hdbEeT
o drafligeh  OBTRHIsILBUDSCL  Bawgdaed
eTe1 S8, @& aniuissr o 6iTGerufmbGHT
V] Oeuarlufedl mbGHT 2 GHSTL TSNS,
FNGHNIG; Fo DIFGT 2 GTETGH.

Qeuall Qegdaev, GuomLmr Gurein
LOVGHTFTSHTRISHET, pafl(hd  @LpmL  efeTd@&H6iT
GuresimaunBleSmhg 2 a8t nEesimet. ermiiserlesr
2 a1GenGuw agnupEein Qardsevsmaenr Frmnm
BewgdFed (Random Noise) 61651EGDITLD.

FLOSaD@EHHEHHGHLD, QddFFeIdh@LD
QL G 26renr EBd LoHMIGLOTH  LpsHElw
@D AG. Bwsd Oare(h  OLmdsEuiesr
SIS ABNLIGVTLD.

FLOSaD@EHHEHHGHLD, QddFFeIdh@LD
o arer  AFles®S ALHSILUBSSALD,  LOTMI-
UL Lg% G®DSELD, 6THTLoammLl 1eTarL’L (D
(Negative feedback) LwiestLI(hS LI Gauessr(hLD.

| 515 wgorer&levL F-LweTun(hS6ir I

o odraf(y Adus®art OumEsd GFUIL D
OupdbElwns Lwetu(hElesTngy. (Amplifier)

e ON, Off Hlowavmw AdLausTd BF Q(h
Fneflwns uweTu(hEmg). (Switch)

o Qadsaims  ssTeenyaiiiedsh
CEAHET

o ol ietTev gy ailiiedleh LGHTLI(hETDG.

LIWLIGSTLI-

FHled  o6ter  letomiiydEmest  LoHmiD
LOIGSTCH @G, QavewmiL (LPEOEIISHGT, 0 ADVEDT 2 DUGS) OFUiujd SwevwiTdhE)-
QFwITHMILD 2 MILIL|Fe NI BT ILOAIGET 2B IGUNDMITE) wnseyLd uwestu(hElesTmgy (Oscillator).
B ECEYET)
(" @riwemnn spnHé )
+Vee eauLiu’L fee
(&EMEDEYEITEIT
eeuefluich sL8léemeh
_wt ov
0 2 eiarfth
FLO&EmEh
-vec | adlioeon spnd . o
\_ QUL L [Blémed )

ULt 5.33 fé% Gdaay

QTG VL T ST LoDmmILD CL(HdbEEET — LMLLD 5
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e Gusv omhmib GCFuID SeevSLPLOMDHMILITS- L6 SHeTaauLnresiuilest G5 i h0\s(HLiLITeesT
ayb LwichTL(hHlesrmgy (Phase Invertor). x 1KQ 6T6bameuuileh AemLOS B LD.

e ASSHTeV 1Q [TITGSTSFIGTOL [T aunGleurad) ieraa LnaiuisT GBiLO®D LTI
s QosTeL St DI ARSI THUTIL GILD, GIHITLODD — (LPEOSIDWL 2 L6)-
GGG FNSIBISGTRID 19 IIGTETOL T LPUILTEL @ID  @evewrdsayib. Lomesf]  (LpLgeymT
LwGhTL(h ST ). GTGUEGUEOWI HTGBTLISSLD.

QEwPHLTHS6T: IBITLD 2419 QUM L 68T 5p(h el Temevd; Q)L L meh

o o . . wresfludest  wpeir  Alar  eflevdsLoaL hTed
1. PNP wpmyb NPN 1ggehréleior et eLpedigy QIIGTFLT  Bebev Hleweuuileh 2 6iTend eTew

(LPDGTHMGTULD HGHITL ).

AMIGVITLD.

2. e 1ganesiFleuL e 61(hdEaLb.

&MHM6o 65 6m6iT 6] & 6iT

AW oN o

It

. PNP opmyib NPN g gresrfletor iflest Geumyim et 2imlbgy G)sm6iremeurLh.

Qp i) 19 76T FleivL et Hewwinerhiser Lo CFreameTsmar GLon6ET6TTeUTLD.
19 7IGSTHSVL fl6sT &L L dLoliyseir L) SiBlbg G\BTeiTemeVTLD.

19 IeTFsVL T LWGTL(RSS) (b eTarfls A6 SR MM HEDLOSSGUITLD.

19 7T FSTVL [ LWIGSTUT(HSET Lmm) A& OVHT6TaTeUTLD.

3i(1H6h G FTmH U (6T

Q. GT6HT | QFrhH 6T | afersasib

1 BQuirkia Blevev B\ Himeu Fihd) ganerflevr et LfeBlanevd@Lb, Gl (B Flewevd@Lb
QoL Guiwjarer QLihd:EGLD LGS

2 Qumsd) 18)6tTewT (Lpd LD, LOGSTFMTLD LommyLD 1861 &heh) Eiaumanmrs GLirpd:ELD
(b FHWI

3 Qeawrtiny QLipd:H) Buessr(h 2evevs ASHE CLomuL’ L CLpsHsmend G\ s
QevavrtiLig)

4 2 18LpLILINGST 19esTLImHN) Qa1 2H)s 1061Ce1L 1L BevTLsamsiyLd, 2Hdl% @ arerfL
esromicifenesuid Gammbs Ceuafluil (B ieromilifenestuid C\sresL &

5 eiTanrL L GlLi(Hdd) Clauafui(h FLilsanehuilsst s Lgdlemw 61(hdgl 2 aTafLns% GLpdhdlserleh
(QEICIVITES]

6 Revrurd 18687 GeutTL L LD, L8)6bTaNI (LpdhbLD, LBlesTImatT < Eweunmlett SF)sL

o Wik LpHBldFe)

O\F il eI AHMeUBETIGHT (Lp(Lp 2 BTELLS; FHTELOGDWILILD H(hb6h

8 QegdFed 180687 Lodmid @uiHT FrgehisanTed ghHupLd CHamaennm LT HTBESS
FE TSI 2 6Bt T&SLILHLD AH)To H6T

9 PNP 1qgresrdlesioL i N euens Mg euils P auands o LEIPLILIAGST LommiL eIMHUIT6T Gl esst(h
DADLDGSBLILL L §(Ih GHEDSLSFF FTHEILD

10 1168 TF &) QL) )% 10065TF SH)1 QD Geuetn(hLD GTETUSNEHTH AMLOSBLUILIL L Y(heUDSHLI

Qumsd)
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| T T ] ® C T

6o\ 6orIT & & 6T

I sfluner dfeLdwd CaiH0s(BIe 6T(LpSI%

1.

10.

11.

LT

1 Lod)I6essT

QB G ITTFTVL fl6h 2 GTAT FBEIILISGNGH GTEETGNHEDD currrerrsssssnns

1) QeI 2%) Besr(n Q) eLpeirmy ) 6T,
g e FVL fl6h 2 GTeT GHMDEBBL ) (DS HMGHT GTEUTEV BB consrsrrsrssins

=) Q&M 2%) Qe Q) eLpsimy ) BTG
19 TTGSTFIGTOL fIGHT <H1Q QUITUITGTS] cveerrrrrseeecs LD HEULIL O FUIILILL 19 ((hd@LD

1) ASBLOMTS <24) BHSSILOTH

@) GDDUTS ) GLoMBGUITL 6THIa LE)GLEEV

PNP 19 grestFlsivLifled BTGl L BL SEBOTTOUGH wovnussssssssses

<) TNGLD A6 ST <24) O&TeL G S6T
B) &SBST TeVSL TSI HET ) LO)GST I GHGT HGIT
RGNl (3] 1Yo T — QuikigLd uGHwMTGLD

<) OleSTFMTLD %) LOIGHTGI (LPSSHLD

Q) letreFmyLd LoDMILD LAGHTET (LD 7). GLoMBGHITL. 6THIQLEGHE6V

NPN 1901651 HlstuLifl6) LOGTGGOTL L BL GEIBTTCURT cvvvvrrssssssens

<) THGLD W6l ST <24) O&TeL ey H6T

B) &S5BS TeVSL TGS HET ) LO)GST |GG HGIT

19 a6 TFSLfl6h 2 GITGT 2 LEPLILITGHT LIGENITGTS] wevvrrssserrrins LD HEULIL O FUILILILIL 19 (hGLD.
) G®ODTE <) 2AFBL01%

3) BHSSTLOTS 7). GLoMBGVITL. 6THIQLEGHED6V

Qb 1q.0TeTFstvL b 1qeumis 86T GasTL’ L Lonesigy o LOPLILITGHT AT GGOTTL L SBGHT covvrrrrrrrsnen
BSLD.

2) 25% <24) 20% @) 35% FF) 5%

2 18pLILINeTeOl(bb HBBLOMGS QILI(BLOLITGTEOLD HLBEBET worrerrrsssrees

<) g aumuied 55 (HLd BenessileTmest

<) 2.18priLesfleh Letr(hib @ewessidlasimert,

Q) g e uGH®Wd HLbEI TDHLITGS HL HGSTDE.

) GLOMBHGITL. 6THIaLE)GLEMGV.

RGN (el (3T Lo N—

) Io=I+1Iy ) Iy=1.+1, Q) I,=1.+1I, m) I,=2X1,
1q grrcsTFeL fled LWGTLU(RSSLILBLD OQULILIG HEEAILITGHT NG LILIGHT weoveeverrrrrnee

) (peTQeTdGHd FaiL LOGTIFTISMS A BHSEDS

<) wpesTCasind@d Fy OTFIISMBS: HMDIEDSHI

Q) <udhls mgL L6 — pewmedw Hlewev B IdHIEDI.

) 2Abls Qautiuplerevenws HaGEGTNG.

QTG AGTVL [FEGT LoDmILD QLiBEEEST — LmLLD 5
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12.

13.

14.

15.

19esteu(mLD GRS HFefleh eTaleuansLl GLhd:d @Geamhbs allenest HMeHT C)HTeEL ).
=) Fereiv A QunsEse6T
<) Slenmsiv B GlLihd:dlseir
Q) Fenmsiv C CimeEH6iT
) lenmsiv AB QlumsEser

RICY NN 2 3y OGN — LwiesTL(HSSLILI(HEesT DT
<) 1 PNP opmytd 1 NPN 1ggresrFlsivL i

<) @nessr(p PNP 1ggresrflsiuL i

@) @gassr(® NPN 1 prcsrdsior i

) @essr(h P GFesrev FET

18)% 2AH)BL0M &L LWGSTL(HLD )WL) (LPGDD OLITHEHE) covvesrerssssn
<) Qg 2 1OLpLILITGST <) QLI Si1q e
@) Gungy erhumest FF) GLOMBEHTL 6T LBIGLEEV

19IIGTFISVL TG QULPBISLIBLD FITTL LOGSTGI(LPSBLD wrvrrssrrrisee
<) AC <) DC @) AC ommitd DC ) GLoMSBGETL. 6T/ LO)GHE6V

II @ S aflseafleh allewL wefldsa)b 3 S)IG LIt

1.

2.

@ 3.

8.

9.

19 [TTGSTFIGTVL [T GTGITMITGY 6TGHTGHI?

PNP opmitd NPN 1ginesrfleivL i H1eL wimend; Gplui(hsemar cuenis.
@Dy eauewgs - SMD 19 gresrFleioL i

(G TTGSTFIGTVL T FITTL] QUDBHGIT WITeD6U?

QleuarGaun) UMBWITET 1g TIGTFVL [T Flanevsamand; (Operating modes) Fnmis.
OlLI(BE:E) 6TGHTLIZ) GT6TGwT?

18)6bTasT (LpS L1 G GTGHTMITEL 6T6bhTGRT?

LOIGSTFSEIT QLi(mSE) TG DITC) 6T6T6w?

1965T@)TL L LD 6TGHTLI 6TGOTGHT?

10. ST L QUMSBHET WiTeneu?

11.

GHDCV6Y GTGITLIG 6T6HT60?

12. QupdHlsafleh mu(hLD GV S®ET UMBLILI(HSS].

11 SipsaarL alenssendd Qb LUdhs Aaraieh allenL wefldsayLb 5 LoZNI6eBr
1. 19O TIFSIVL T LPEOGTHEMENTd HEWTL MILLD (LPEODEL GSl6T &%
2. NPN ggnesidlsivL i QFweb(hd wpewmenws efleurfldsaLo?
3. etrenr(Lpd sl Olpd:dl Lommib 18eTF &)1 CLhS:E) — RUIN(HS.
4. 1gpnestFleivL [ LWGTUT(H SN Fn M.

uaLLd 5 1QureT e &6 LommiLh Q56 m
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IV &ipdserL allarnssendg alflaner allenL wefldse b

1. 1ggresrdlsivL i QumdbEwnasd GFwebu(hLb allsdms afleuifldsaLb.
2. 1ggresr&leivL i unhm Hev GOBILILS®ET GUeDTULIm).
3. gpnesrfleivr i @uirki Hlewevaser unm) eleurfldseLb.
4. R.C @aewiiy Qs unm) eleurflssaLb.
®

aflenL &6ir

1. () 2.() 3.(@) 4. (/) 5.(8@)

6. (@) 7.(2) 8. (F) 9.(@) 10.(@)

11. (/) 12. () 13. (1) 14. (41) 15.(=4)

10 oI LIGEsT

Qaunm) Cunm Locsiisesngs @ mliLens ailL, by L)de esiBetTs aumpauGs GLosb.

- GOLITL £0adT6TVLEGHT

QTG AGTVL [FEGT LoDmILD QLiBEEEST — LmLLD 5
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Sflacns @ mnseL 5 5&
&1 8 60T [b1& 6T
(Special Type of Semiconductor Devices)

GDET 971

Qafluang 2 arer Oamdos Qaflgwans
SHSDBSI QUTLDSILD GTGUT6D.

HHYPBY

aflerd;aLd
RUAUDI &G ol 2adsflGHCW HGLD, PUhaImISE Bifley Sibs 2assd @eberoGaGw
2 U FQUTLPGVITLD GTGHT M) 6T GYIT G HEVITLD.

@un(HeTL&H&1D

6.1 garfl 2 16lapib e Gwr(® (LED) 6.10 2 Bauns YFdF(H GDDELSH) Ljev

6.2 gp FT® afl 2 10wpib oL CGwr(® allanay 19 yrerfsivrj (MOSFET)

(Seven Segment LED) 6.11 Heddsmer s HLLBSSID H S (SCR)
® 6.3 gl &my letrgeL (LDR) 6.12 eLwmrd (DIAC) ®
6.4 Hgeuls uy s s HgHevg (LCD) 6.13 1gegwmd (TRIAC)
6.5 epafl L Guwm(® (Photo Diode) 6.14 1861y aumufled @)mIHaY 19 JTetTS)-

sioL_i (IGBT)

6.6 @G‘Iﬁ g grresr&etuLii (Photo Transistor)
6.15 phifleventbgd Fnmi (IC)

6.7 Giflw bletrsevadr (Solar Cell)
6.8 Qb Fhd FImau 1grerFevr i (UJT)
6.9 Lo afleweray g greirfeivr i (FET)

&MmodSleor G asID

@uiunLiugHuler pigafled Lomemtaiiser Spdanemd QFweLT(HS6T GBlds ADBSI
O\&T6IT QUITT SH6T.

1. saflaums GODILSHF FISIhISN6T NI LILML & B(hSSHIS®ET AP CEBTET @hB6b.
2. gaflads GdDELSIF Figehiser OFweuBLd lsdams aflflains Hmlse.

3. esflevLi 2 miliysefler Hleeomhnd GlFwenev (Switching action) SHBHeb.

4. safluams GonasLSFuler LedGaumy LIWETUTL 196 BB CET6T @FH6.

UmLLD 6 SeAeUeDS G®DSLSHG FIS6IhISET 117
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Safleuens G®DEL SHF
FI1H6OT bl 6IT

| @fapsio

BLD  ASIDIL  eumpalled  LeLCBaumy  LoletTer ey
efleribur  UeveSSeTLd, Wi O&mLplevmL L
OBTmeVSH ST FHE®ATULD  LIWGTL(HSSHIHGETCDTLD.
Qs FnEeIiuseT BB BTy 2_GLPLIGHLIL{LD,
SQUTFSHSTLONGT  ALDFHIS®TUILD  GLIDHDIGT T/
cTasleniD @awau eTaleuUTm 2 (heundsLiL(hEleTnest
GTGTLIGNS FhigaTTe) ABWw (LpigEeTmBT? Gli(mLd-
LIMGTGOLOWITGST FITSHGUTAIBET, HeWeUed GHMMBL )
oledtenreyy @ myriysenest LED, LDR, LCD, Gum G
oL Cwr®, Gur'Grm igpnerflsvr  Gumesim
FISH IS Beoewiddl SuMid:aliu(hSeTmet.
Qmeuser qafl ereramyailuicd (Opto electronics)
2 MILILSETIGLD.

GLom 68T FITHGIhI%H(GIHL 6T
s flebgmmuiieh #Fs  CFwevyfluyb  FET,
MOSFET,SCR,DIAC,TRIAC,IGBT@UHG&I@L@G&TW@]@
FSCTHIGEGTUILD, HUDMIGHT LILIGHTLITL 1q eDGOTL{LD
@ium gHlevmu 2 GrGarmib.

leiralen g6t auyevmmy

s  letrellend@ 1800
b aFw@B  amibiid
Gral GTGTLIGUTITGV
O (hUTGSHILIL LG — @eur
SIS LOGTHGUEDES  HLDLI
eLPGULD BTG — &/68oTIq. 6D
Qe SCUTS — HTTLIGH
Qaflibg OauefldFip
o pounanigl. @Qsmar eTewdigfé wuis et
6T ADLpSSTT. @) BavsrL Cpiiid sparflyailebans.

[O)E) OFrLrFSuwins
e gmiIFSSG SN
HILO6IV  HebeuT  6TIq Fa6dT
6TGdTD  eleh@hTewf]  HITTLIGH
18) &1 &fl & Lp uf) @r M 6
t S 0 s W ow O ou oL
= Y 1) o1 o a1 & £ @ e
ﬁ' f 2 (HUTSEGIT. SO
: Bsstiul L @areleardd 1500
oewef] CrasHn@p Goeuns
Qaflgdamiquetn  Qmbss. Goaid  Qeur
aflLb el aflendenss (incandescent light bulb) 1879
LD AT (h ST SST.
eTigFeT  Lommitd  Gsveur  @\meu(BLD
Qeewthg 1890 Ad AeBT(H ~LICaTTOTCFesor”
llardsts upy AgmiiFs CFliser. eresflad

BITLO6VV ZGVGUIT 6719 FGOT

m FANUNE GHDDELSHF FISTBIGGT — UMLLD 6
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1900 b ey LT Fiug  Gamail
Qeunsgions  HICarnGGFes e
2 (Haundleuy.

FLPG) AL s aflpd eflendeans (spiral
compact  fluorescent  lamp)  O)gewrged  eTEVGIGIfld
HDIQISISG®DSF FFhS 6TL UL QDILDLOT 6T M
aGh@hTest] ScHT(H NGB

e
‘w'" p
J
I .
5l& CammGevmetrwimd

T,

sHCUME  AHs  Aenalled  LwGTURSSLIL(HLD
LED ew 1962 0 A7k oileh@hrest b
GCamnGeuretriwimd; GlFwebLpeanmuieh 2 (heundEeir.
Q& AHOeuetT  eTO@VGGLULL  HTL S
UG Oavefldsdms o 1pENS. LpsHedled
o (huTsSUUL L  Bn  Heulun@o. 1972 uied
erip.gomey  HgnGunil  o@hFeT  BlD  LoHmILD
ganEonet Heuliy Hm LED eww 2 (heurdElesi.

6.1 eafl 218 @pLb
oL Gwr(k (LIGHT
EMITTING DIODE, LED)

LED er6b1Lgy 6@ PN &g
GDDELSHF FIHRTLD HGHLD.
Qs PTG GE  FiL
wpamuied Bewewsid@LoGLITg)
Oavefldssdens  210LpEmS).

(O] LB)att Qaflige L,
(electroluminescence) GTGSTD HH4HPP
Ola 6T e HUI 6T g LIuenLuieh Gauamev

QFUISGHTDG. OUITHIITE ADHT DSBS GHDDHL )
i eIRISefed CleuliLD SH6vevs aliiciTHeiT
(photon's) F&Hwins QeuefGummiiLH Heme.

LED &6iT QLI(BLOLITGVILD FrL 19 BT IQUITHRLD
ohmitd  HmestGus)  (smart  phone),  BvdBarEms
B FITILD, HEOILILITGHT, Qevdsaiamns Feuotlest),
Slavsioblaney gaflo (hd H1LS), Lolstrenany Licvens,
sarflufliich $aeued Gl (optical communication) 4B
OFWeh LpedMIHGLI LWGTL(HEDS).
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a )
LOledTem L 2 10ipit L gerfl
HL G ulleor
rwseems [ | [ 1]] ][]
~. GriiLdleTeumti (+) &7 WledTeumil (-)
s PROTT - g
Vv
N-ue Lilllll - Gnissneumis /. /i ilsneuis
. . (Anode) | | (Cathode)
T 5% GLDEDTLIL.6D
erSTLoleoTeuL Sem6vorLi]
&1) LED &1 Lemioliy &) LED @i
\_ _J

uLtb 6.1 LED &L’ Leowotiy opmitd GnBluF®

&L L eLDLIL|

uLtp 6.1 LED uflest &L eowoliy ommitd &mlui(s
2@ @I o0 GDDILIS) dHgdgenddles
(substrate) L6&I N euewd 2AHS@ 2 (HuTdhsLIUL (B,
UGG LD P oy 2A (WGBTS LTeysHed (diffusion)
apamuiled A®LosslIL(BHSING. Dks P s
2GSl Cevarfliiym pawesiuied 2 Govrs Gmiiblesr-
eumds (anode) opmitd N u@gSuled erdliblereumd
(cathode) @ewewrtiy  e1(hdsLIL(HElGsTDG. LED
uilesr p(PLILGEID CavaildFid GeualiGum auLf]
2 (HUTSSLILI(HEDS).

LED &6 LwetL(hssLi(BLd GLim(mL Serflest
2ngliuenuileh LebGeum) Bmhismen 2 15 pEleTnET.
° FIIWILONS  FlQUllL, UFOF, LOGHFGT, <A Ghr,
eotd Lommitb GleusiTenar. Flev LED &6t AsdHlauliL)
(infrared) sF)THm6T .9_L575b£7657ﬂ)6’67.

e N
LED swnflss o seyb GUIT(HLE@BLD, HHEITEH
o 18)pLILI(BLD BB EHLD

o GCsdwip yjfeet’ (Gads) - AsFHailil
sdliefds

® Gsalwip umsivenur (GaP) - Hauliy 2A6bevg
LFmF

o Gswip feest’ LmsiveLr’ (GaAsP) - Sl
S16V6VG/ LDGHF 6IT

Gauamev GlFu'iuyib afLb

LED ew peiGernd@d Fmjy — wpamuied
B)emewu1d:@LD Gungy 6TQUL TGS TSH@IBLD,
Slamens@pLd (Holes) Fhbleavw Gmbrsd) pasiblesnment.
Bsev116b Loy @ewewitiL) (recombination) HeL GILIHM)
N ugHulletr sLggb L e uileh 2 6iTer 6Tevd:L 7iT-
16T P LgHulesr @anessigdmetr L e ulepieTen
SIDTH@HL 6T Baventdlesing). @LICLTS SLdSHILD
uL L Lohmib BeessisEeT LL L &@ Qe Gu
o2 6rer HHped QL Oevefl  afl  UHDELTS
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OeueflCupileting). Qbs qafl  AeTeuTens)

wpsrGand@d  Fmjy  OeGel L gdn@ G

NHBdHe0 @(hdGLD.

IBGST @DLDE GIT

e LED ®w 10)% giflgLons @uids ommitd Blmiss
wprguyd (1 prGeur eflesrmiguiled).

o  Qzetr Quirkig LOeTeNI(LpSSLD 1.5V (Lpged 3.3V,
161651 Qe L LorTesig) Flev 18)6v6d 4 LDINwITH6HT.

® 24U/ HMTeVLD 1,00,000 LOGSHGIT.

o Qo Al 2emelleitd, Gmbg cTanL uileyid
SHenL_&EG D6

o Oouiuiu(pss Geusssng s 2eufluib Gebewev.

6.2 SIp SIevr(h sparf]
2 18)ptb e Guir(h
(SEVEN SEGMENT LED)

ap s STLAILBSHID (display) pewmuied
gup LED a6t e OBn1@Hwns SHeondslil-
L (peirarer. @aunmied 0 psed 9 euenguilevTes
GTGVTHMGNT &l Gl (wLpiguyLp.

UL 1D 6.2 u56b 67 (Lp HI6¥s1(H LED uSedr 21emLor'iL|
ST LU (ReTeng). @lev @)L bOupmyeirer erp
LED-&@pL0 A psed G euany Guwifli i (herener.
Goewauwimest LED ew  wpediGertns@ — Fry
OFUIUS6T eLpeuld G L cTedTanewT sparlTd
OFdiwevid. o gagessions A, B, C, D wohmitd G
2u$w LED sewer (pettGernd@d Fmiy GFdiuib
Gurngy 3 61651 61688 CHTedTMILD.

ap BHdG LED uieb Qrevr(h auansmeir
2 GITETGHI. A

1. Qung ACeri(h euend
2. Qung Ca5C51(h aums.

UmLID 6 FaNeues GDDSLIEF Fgehiser m
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o X )
{2 | =
LD | T g
E[é[]co A B CDEF GDP ’:’

\. . ° y,

uLLb 6.2 p gler(® LED

6.3 el Fmyj lebigewL (LIGHT
DEPENDENT RESISTOR, LDR)

LDR 6TGSTLIGI 6p(Th G®DHL $HF FTSHGLOTEHLD. B)satr
1651 OGeuefldsid (Light) ellptp Gungy s
Sy wiHpoeL Herng).  Qeg  GumGrm
LOIGSTHEL 24606V CUTL GL T F65TL g 6l G)F6L 6TEwT
AL BGUITLD.

wgemTm: 1873
2D AR 6VIBlS 6T6HTM
afleh@hastl  GFedesflwiip
6168TM OILIT(HEeTd; C)HTeEsT(H
LDR er68ip 6parfl SLSSID
FISOISH®SHH HeSTL MBS
96steery 1952 41D A68eT(H
GorreSledr Lommytd FibLosssiv
) )@ (6h Te¥| B 6IT

S LaLoliL): UL LD 6.3 ufled LDR &L" 1L ewLoliLy
whmitd  GOi® s Loul Hereng.  @Fled
CaLBlwid Fevemur (CdS) GoeveSw UL eVLOTH
2ADLoBSI6TeS). BFHICau (b G GLmOlFebevTsLI
LwchTL(h ST ). Qa1 6t ST L
29 S&enions  (insulated  substrate) 24688119 LOGHST]
Qg  Qesmquionerg  GFIESLILBHEGTDS).
CdS uLevsSletr e1HOIST pewersearleh gLils
QeI 56T 2 (HeuTssLILBHEDS.

Ougieuns @ mev Blevevuieh LDR uflstr
BesigemL iy 2 MQ A5 @pd:GLD. eTavllanib
auellenLowtesr  aldadly  Agett 6% @flepid
Gungy, WesigemLuliesr oy 100 Q Aenelha,
@miifal(BLb.

Gauamev GlFu'iuyib aflHLb

£ G /165T LomHmILD el sLdgIb aflavara) (photoconductive effect) 6T6bTD
Ogionestludensts uweTL(hsSS) efl s dFlew OTeITanauilesr 2nqriLenLuiled LDR GFwicbu(hEesms).
QUTITFSuDF C\FUIHGTT. B)300E16T HWITET ) "@@ @DDSLSHuI6T
4 oo )
2 _Beors @ansomﬂql | | | | | | 2 _Beona Qemevorli
n—
SMIILOLC L SiqLL 60D
i) LDR &L Lemioliy &) LDR @luie
\_ J

ULLD 6.3 6afl FmfifleTgemL

m FANUNE GHDDELSHF FISTBIGGT — UMLLD 6
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g epafl allupdletim Gurg elGleurefimesg)
DASHGITCV A FHBLILL (B, ASGHT HLGHHILD HGHTHLOGHILI
S MEGID " GTHTLUSTSLD.

GonasLsHulled  aflepd  afliunes
lesranrt’ L B dFlsemar (Charge Carriers) THUBSHILD.
Qbs OGO L SLSEHBET GTUSL TG -FHHET
(hole) Gggmgeww uFlsemaileh 2 (hauTdGHElesTDert.
2155 sienrailevrer spafl LDR ufleb aflipdleirn Gumgy
U5 TGN SSUINGTES  GTEUGL (TG - SH /DT
Comgamer @& TDUBSHEFDE. GH®DhHSD
aflwnetg 24$s soL®W TDUBSS SLSSHID
STLODWLIS B (HLILBHSSBIHGHTDS).

Oungeuns  LDR 2161 Oeuefliiym
etren(pds @amewiiy (External voltage  source)
Qevewidali- UL 19 (h%E Couats(hLd. eueSlenLowimest
eafadlr LDR ufleb allpid GuUg) HLS&Ib SesTenLD
255 MG 10 mA Stenellevrer sparl 18T GesrTL’ L (b
(Photo current) UMUIEGTDG]. LOTDISHS HEDCUTEHT
afl aflupto Gungy LDR Aewgy 1ad GeFmbu
2enaflevrer el LesTGeTL L bedSBUL HLSLD.

LIWIGHT SBGIT
1. eafld@anley (intensity of light) remailL
RIETE T
2. Gaogneiled uerfy eperfl (flash light) eu(mLoGLiTgy
AT BB KNI eLpL 2 HeFGHTDG.

3. sareuj  erdFfldamas  oewil  Fmfled
uwchTL(h ST,

4. resthurkid) OB(HeIeT & @F FhHmlev
LwIGSTL(H ST ).

5. sewiddL (H wpewmulled GFwicvL(HHGTn).

6.4 Slyaill Ly s ST FéhHey
(LIQUID CRYSTAL DISPLAY, LCD)

LCD  GIGSILIGI  GIGETSGGNTUYLD,  GT(LPSSHIHGNTULLD
(numeric and alphanumeric) &m (WSS LwesTL(HLD
QUh AdLOLIUTGHD. @Fev Lgasiomeng (Crystal)
Slreu Blaeuudled, spaflufwied (Optical) GewtbiseenL
Qunm OFwebu(BHleims). Gungains LCD &6t
aflevw 2 101pauGHT 2Aevevg 2 HuSH) O\FIuCsHT
Bcvemev. LoTMTE @ever LD Ceuaild FSHeTMLSG S,
(illumination) erpu  oALUEFeTDE. LCD  ufed
Qoavs(h  euewswinet FHgeuiugs  (liquid crystal)
OB BT LWGSTL(HEGTDET. Aea,

1. [Hlomi’igd (Nematic)
2. G&mevsv@Lflg (Cholesteric)

Homigd Syt LG &5H6H 2 GIT6r eLpeVddn M H6IT
(molecules) AHGHTSSHILD FbIHEBSHSHET §(HhISETBS/
6] AFFeL 2 eTenes. Frsgent Hlawevuley B)b%
Sneuoneng geflygonn OCsefleurs @)mebe@Lb.
Lo auedleLowiter AeTeLpdBid CHT(hS@&LD
Cung ugasHler Aemiolifed omHmLd enHul (B
Saudgensms OgefleunmsrsSel(hb. ereflaLb
OFTCEZ NN BT 0 (T Y A X 3l ()
UiQ &%  HOLOLILITGIS BH6SI%h/

(LS O\serfleuest

Hleoevenws LbessT(hLb GlmyLb.

QUIGITM): EALYN]

LILQ SBLOTGT S [ERE -

1888 YLD AT (H -
<6l ROV }’
2Al@hT L0l /ey ik 3 i p

Qe fero TG TLIGUTTEY

. . . Qi anedLswy
Crmdaslul L g. N E

OFwevLIT(h BeiT

LED opmytb LDR uwiest(hdh)
Srestlwibid) QFmedlend s,

S 1L DLOGEBRLD

7

LDR

50 k Q

—— TRIG
——— THR OUT

®——VCC

— —|RESET

gnedl (S)
O—0C

5 _ICONT
~Z _Ip1is

|+

—GND

1Ol60T&H60LD 9\
|
1

IC 555
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4 &600TEO0TITLG. . . Bevoniquib )
N e
N S N O
7R O?oOOoO 7
) 0% e (S0 5 0300
N T W ’
P Ssian J

uLib 6.4(21) LCD &L LewLoliy

Qe Osevsivemged  GUGTCFTGWL  6T65IM
QUTHDETd SV WIHTT. 1968 <ALD  A6T(H
M7y 6L 616 efl@h@hTest) LoDMILD 6T
@pailew LCD avw 2 (Haunss) GLng) LossEndsE
OeuerludL” L_evrry.

LCD &6iT &L L anioliy Agriuel uled @)m
9feunast1 (Nfl&ECILLC (HETET6H. AMmal

1. Qu&sd Hemed (Dynamic scattering) QIS

2. yev aflewarey (Field effect) auend

Guomaessi  19feysefled Quisbss FHemed
LCD <=udls Aanalled LWGTURHAISTE) HBGILI
unns) eNfleunsd HressTGLTLD.

641 Qudésd Hsmev LCD
(Dynamic Scattering LCD)

S LaLoLIL: ULLD 6.421) ulled Quidsd FHemed LCD
ufl6sT B L eLotIy ST L LI (ReiTeng). @6 @etsr(h
Fevsrassinigdh S (Kweir (Glass plates) 2 citemest. @setr
2 '@ 196T HdbeF® (Sn0,) Yot (Hererns).
sl (Haaflest  pwesefled(mbg  LOleTeurmiisei
cI(hssI(hHesimer. @blev  Lweiu(pid  Haul
LIQHLOMGYIG] 5 (LPHGY 50 um HGQLOGHIGY 2 GITeN).
FeiTewig HLIgeL 2 6iTar ASwF(H LdFsH GLoeh
eT(pSgIdmaflest Lonbfl Swebevdy LigauLd (pattern)
Festldpesiuineg ST L’ (R QuImssliL(hETng.

Carwev OFdyp flFp: ULLD 64
(=) Qudss Hzmed ICD Gaudev GMFUyLD

: esafley LGS o i ofagb el ~
TS SANG g g gummes

<SS e

@ ol ohpib| Vs 0 OO 0 QZ’\{ 0 Q q\ 'é%

6 @LILL LGS 05050 3 0 Q{ >O 0 >O g

O O [

S0 0 S N

LT -

uL b 6.4(<2) Quéassd HFped LCD Garawev GFuiuyid alHLb

m FANUNE GHDDELSHF FISTBIGGT — UMLLD 6
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safl 2.18)uptd e Gur(® (LED) Sgeaut ug & &M HgHevg (LCD)
1 TH&LD LOGSTFSEIGT H6TTaY AHHBLD TH&LD LOGSTFSEIGT AH6TaY &M
10-250 mW/@)evdHLb 10-200 mW/@)ev&sLD
2 B6VeV LNTHTF hleanev 1O LoT6ST 19TSHMF [Blewev
3 UL HTeVLD 1,00,000 LoGwsH GBILOTSHLD QFmues GEDUT(H HTTCRILOTS
UL HTGULD 50,000 Loessh) GBILD auewiy
o1 (HGLo @\meH@Lb.
4 Bk 1BehTer(Lpdd eTebemev 1.5 V 1pseb 3.3V | @uiki@ ileien(Lpds eTebemev 3V 1psed 20 V
DC euewy @)(Hdb@Ld AC aueng @(hé&Lb
5 FQULIL|, UFDF, /T @hd, LOEHFGIT, HeuLd LopmItd | B\merfleh Sevsrawy &G O flwing), Geverfliim
CaueiTenen ki Bimhiseamer o 18)LpLb Qeuefldsid CHmauliL(hHnG.

dNasms  Hneisdema. Cuigens Qress(h
QNSLSSID B (HH@HS@ vl G 1656w (LpSSHLD
euLphisliuL g Gurg Soeus LQgssHle o 6rer
ALPVGT MIFGT  BHIBEBHGHET  R(hhEISIDeSIhS
CFhiGSBTe  (Ahevg Blavewnunes)  HlevFulleh
B hé@Lb. BBeTeb HL' 1965 QULAILITS §parf] 2a (B el
OFevepd.  &LIHID S (HEEBSG B Gw
Blestavt(Lpdpip (6 V wpsed 20 V AC) aupbisiiLi(hib
Gung  eLpevdhdn MIseledt &L LGOI  LPAISHD
weopuied  srewniuBd. Qe aflewareurs
LG SLOTeNTS aflellendsid HewLSletimgy. GLosyiLd
Qaflureng U Slaogsefley c1H0TTelSSTMI).
BuiGung Syaiorend Geuessiessiinli (Nesrevessiuieh
H(HLOWITHES, (darkness) CahresTmIEIMSE).

HGOT GDLDGE GIT
1. LCD emailed AMWISTSH LD, TML FH®MD-
QUTGTIHTERLD D GIT VTG,
2. @oas Gauwev Oeuiw 1%  G®DHS
1O)6irF S &) (micro watts) GUITHILOTEEI ).
3. 10SaYLD FSSGILOTCH ).
4. HmeLo/CleUeTTanLD (Destevtessl]l  BESTMITS
2 6T/
S®LDBET

1. ym OQeuefld&Fib SHeuSuLom@Lb.

2. @usnwues FHFlowr LWGTU(HSSIASTCH
B)&6HT UG HTGVLD S

3. Ougeuns Gaumev CFduyp. Quikis
27101955 Flev 106068 ilesmg H6iT 6T(HS I
QBTEIT @BLD.

4. Grpi Wsrenpssddles (DC)  Gauamev
OFunypGungy, @6 QUTLPey  HTGVLD
GDDTS B\s&LD GTGHTLITGY

‘ ‘ EE_Tamil_Chapter06.indd 123

apitd  esrGermLgHled  (AC) 50 H:
21 T0euesentleh OF wevL(H GG

LIWIGST B6IT
1. Slesorinblenev L &Ll Fweniolitfe
uwichTL(hFlesTmest.
Loig &Eessilestluled (Laptop) LwesTLI(HH)GSTMGNT.

A euenss HessiLILITesTH6rfl6h
LwesTu(hHlesTmeyt.

4. smlseflesr wpslisefled, Qevdsaas
g ST hISETeYID LIwGTLI(HHGS 6.

5. o.pusd) Qumuml sefler eresesildbamsamis
2Aemei(HLb SHedsefle LiwieL(hEeTmer.

6.5 eafl LCur(®
(PHOTO DIODE)

Qafl @ LGun(® eTeTug  Qafladw 2 ewIBLD
SHvug FST(HLINgHGHLD (detector) GHDDBLSHF
FISRILOTGLD. B parf] Fuildan@henw (Light signal)
181681 FLildban@hinas ( Electrical Signal) Lomhmydlestmg).

L L GOLOLIL: uLLb 6.5 Ll
oL Gwmgetr &Lty  oHmid  GBuFC g
Qsflelsdng. Qbs LGl Lol
FOLOU L enmsivigd  AMVSH  HEVTERIITLG
2 amuied ADLOSSLIL(HFGTD G Qaeummy
ADLOGSHLIL(HUSET CB1d:sLD, aflbSSTHET (H
@O L PN #i58) ugudest Log) aflLp Geuessr(hLb
GTGTLIGTELD. LD LI H6IT H(1hLIL| auassTewsTLO)L Lt (h
(paint)  epafl  meLpwnseuTl  epl LB ETDS).
Groguith p(h Glevatrsiv eLpeuid Fiflwinas Fkblulled spari]
aflLpLonm SALOSSLIL(HEDS).

umLLd 6 SeeUens G®DSLSBG FIS6IhISET m
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4 )
aflepld eperflwiedrasei (Incident Photons)
o o !
<~ 0 Q>
° °
| P R i
® e ® v
P- u@d L Y /N- LeS °
° GlUMI6MLD () FSSLOM60T
¢ (intrinsic)lu@é,] ¢ GifiolbTeuriil arElfLdleTeumiil
|
o — 0o > - Iy <« @ <« ©
31) PIN gerfl emL @i &L LemLoliL] ) &MUl
. J

uLib 6.5 6afl @LGWT® &L LewLoLiL LopHpith AL wrerd Gnolui®

Geauamev GlFuiyp  alsip:  1961Cav1TdGHF
Fmiy OFnutiulL PN epefl enrGuimqaest Fhdblulled
oafl afluptd Gug FIeeT-6TeVSL TT6T 1enewTLIL)
2 (HUTEGTD). Frilwns QewewstdSLILL L
OGS FH DM, B)bS HIMWET-6TEUSL 6T LNHGUTLILNGHT
B&TaUTeD (movement) LEGTGeTTL L LD e1HLI(HEIGTNG).
Qws oafl  WerGarmLto  (photo  current)
a1t 5IGmmip. @gett iy e Guimged afleptd
eafudlesr emelin@ ermu Lommiu(pLD.

LIWLIGYT &6iT
1. qafl 60T (HL91q LILITGHT, UGS S 4),
GTTGSHTL [T FHMIFeM6) LIWGTL(HEDS.
2. Heeuomhm ommitd sewisEd FHmIserileh
uwchTL(h S

3. gafluilwed @uikia Blaeomhmlserfleh (light
operated switches) LwIGHTLI(HEIDG).

6.6 epafl 1ggneiFleivL i (PHOTO
TRANSISTOR)

6] 1g TG FSIVL [T 6TGHTLIY parflewits FevsrL MliiayLd
it Gupssd OFiweb LwWeTUEHLD
GDDHLSHF Fngeion@Lp. @)g e e Guimanr
AL 50 p&He 100 DL K@ 2 GTHMGHT LO)G:dH).
Oungieunts el aLGun(® 2nudd GFuuyd
QFmmL 18)asTGavrL LG ds &L (K’ (hF
FDOMle)  LWIGTU(NSSIGIS HQGULD. TGl  B)hd
LOIGSTCedTL L L danspL] ANGEE: Gaueterig wig)
DAUFNILDTGHLD GTGHTLSTC) & 1 TTeTFlsivL e
LWGTU(HSHIRIS] TDLLWIGHTEH _GTTSH].

afl gareTFlsvL b L GWITL maaLb,
Qgoestfsiv g GubSEwTseyLD Qevewsihs
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OFwebL(hHletTng). @FnH& eyl L il meh bl
AHenadlevre LG TCEITL L Jens HSILLSSEIDS).
augerm: eafl 1grreTFlsvL ey G)Leh Hlieusdmpd
Fihs et N.aflal oHmID AUTH P
o MILIGTTHET 1948 (ApFH6D 1950 euemguilevmeet
2WT(HE6T6D 2 (HeUTHEIGSTTTHET.

slLe@iy: UL 6.6 uled NPN oafl
omesrfleiuflest &L Leoioliy  whHmid  GBuI®
ST LUl (BeTengy). Bbg FhHm Smbs g e
(base) opmitd Oy o 18lpliumest  (emitter)
S LN  @dewissUL (HeTarg).  @)HeH
Mg eumii-ggmunest  (base-collector) FhFuied p(rh
Gevetrsiv auflwins eparfl (light) GelldbaliL(hEeTnG).
paiest afl 1grmeTflsvLfsefleh, efledw meiIS
O IS lql  QUIIBL BT  LIWGTL(HSHIGUBHT
Glevetrsiv QLIRS Geueterig wi Seudwid @svevev.

oafl 1gumettdsivLfled  eLpetiny  LGHB6T

Qubs  Cundleid  2llpriunest,  ermuTesT
wpeeriker ol (HGL  LweTUILiQeh 2 GiTeTeT.
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SLLMuHD A

Sl 6L B\

o) efio o _16\pliLimedr

B E gl

>t /N
|

| P LN

) BLLemLoLIL] |C
\_ J
uLib 6.6 NPN eafl iggrerfleivL i SLLevLoliL] LopmiLb
eld®

Bt 2mqeumi-agpunest FhHufev eafl aflwpid
Gung 2L n@p LOGTGeTITL L LTSS Ag QU]
18es1Gawm L sans (1,) CeueflGummibleng).

gorerslsivL(hdh@  estenpssio (Vi)
uphIGLD  Guig o LOLpHLTGT-2qeumil  Fihd)
TG @dE  Fagy  Blevevudleyid,  TMHLITGHT-
-2Nqeumt1 Fhd) 196510T1SSGE FiL BHlavevuieiLd
BQrd@d.  @UGuns  1gomeTHsivLT  @)(HeveTL
(darkness) Blewevudled B\pd:@GLomasmed 6% GlFmhL
<2e1Geu erpunest BlesTGeurm’ b (Ic) GeueflGuwimyL.
IOns  AFS  QeTUTes)  THLTGT-211q QUi
Fhdufled @afluyp Guig 1goMeFevL BHLGILD
Hleovevews AMLHGSTING. CLogpitd  GLihdaliL L
BTG L Sewg  NTCeMTdSGHF  Fagy  Fihd)
upwns sLSHESIDE. Qb LOes1GevTL L et
&y 1ggmeiFlevifled  aflepd  GlevarlldFFslasr

SHTaILI OILIT(hd G HGDLOLJLD.
LIWIGHT &GT

1. eafl sewLpluyd (light detector) Fmmisefich

2. 2a$HCous seflesl] ubey 2 L Ferfled
LGRS G

3. gafflwed Bleavew omHmlsenlsd  (optical
switching) LwGTLI(HEIMS).

| 6.7 &Flw 1l)eirsevatT (SOLAR CELL)

G 1Ol6HTHGUGHT  GTGNTLIZ  6parf]  A4HMEney  LElGHT
QDHDeTS MDY SWHLD @ el LOGTaN(LpSS;
seuLh (photovoltaic cell) AL, B CFwmHenFGHTET
OFweOLIM 19 D& Camainesr  LOGHTFS Sl
ULBIGEDS. gl G LesTHeveT
101G PN Fibdh) oL Guirm_ @b, @end Fe8)dmmedr
LommLd CFedestiuitd LGRS SWIMASEDTTHET.

LOlGsTHVEHTINS,

UIGTIY: Gl
Mg liueLwrer et Lbsstee-
wos avera)  (photovoltaic
effect) 1839 <UD  AevI(h
GTL LGS GISHSHI6)  6T6HIM
aleh@hTevfliLime SBT(HL9)- "
QSSIULL G  (LpBeL Gl 4
16)GSTHUEEST 1883 4L 68T (h /&
Fjevsiv  fllsiv  Be¥TL - -\
s, Qeug  OFeleiwib FMFasiv Lﬂ’fL’—f’”
161D QunhepLesT Gocvedws "
SHIGLILLVSMSLI LS LOIGTHIMET 2 (HaUTShEeuTT.
FeOsamer GHiflw 06T Eme 1953 (L& 1956
aumruievrest AET(HFeMed OLGH AUIIESHMBF
F1ihs  Neh@hHTelS6T 2 (HhUTSEGITIHEET. 1958
LD 6L 6V /Tt LOGHTHeVGHTHGIT allevstOleualulieh
LWIGSTL(HSSLILIL L Gol.

&L L GLOLILJ: LILLD 6.7 U6 /it 15681 HeueuTlasT
&L L enLot’i] Lommitb GBII(B 2 eirerest. @ibleb sphenmd;
@®DSL SN LgHLormesigy) (crystal) P Lommitd N euends
Lo (impurity) GLIM(BL H@HLGT Sevriy G L (),

LwIGTU(REDG. @ PN gpFwns 2 (heurssli(hEeTng.
4 )
gl gearfl
&H600T600TML. ———>
2 (Bend eUEmETILILD "MC’ j/ +
o 90,0 10 P
e 7 vovbv oy N
XXX XX XXX XX XD -
O 00.9.90.0.90.0.9.9.0.0.9,
2 Geones @emaroniay — LI
\ i) PN &b giflil 1oletTae060T o) euik )

uLtb 6.7 PN &) Gflw 18eirsevett SL°LeLoliy Lopmitd GBluf®
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P ok 2AHGFlesT GLoch Fevsrewnig etresied (G)
ADLDGSLILIHSTDS]. @b P 4(HFE68T Hiq LOGHT L)%
@DDaTS B BLILISTeY, Bett L) ailLpLd eperfidablr
FQULILDTS DL QuImqest Fhdblenwid CFeTnenL HleTnd).
P 2ahdms FhHfl FEB) QUMGTUILD AL
Gmiidlesreurnss (positive terminal) 6T(hHLIL(HEGTNEI. N
(B FH)eT SLpLIGSUIH 2 CevrTs QawewLiL) AHaDLod S
e1liBlesreurmi’t (negative terminal) 6T(HSHLILIHEIGSTNSG.

Gauewev ClFwIL LD GIHLD: HESTERITIG. HL 1 6V
6) &fw oafl aflepd Gurng AseieT o 6irern
afliweiTaer (photons) Fbd) LGHleniws SHeoL LD
85 paflciaer QamenidSnetT 6TevdhL TTey)L 6t
Guond) Gungioner Fohblavwid HLGEHID UL LSS,
Qi Quupsd QFUiIFeImg). BB HTICHILOTS
TG J16sT-&Iemar (hole) (NeWEWITLIL] 2 (HEUTHGTDS).
Qe BTS2 (BTt  GTVSL JTeTHET P
LGSO FMILITGSTEDLD B H BT TH AMLOSGTNET.
Oemey eTeflBrTasd FhdHomws &L dHeinear. B0%
Gurmetimyy N ugHufled 2 6irenr Hrawengser (holes)
aidliSlmFuiley Fhdlawid S GHesnes. alautm)
OWLI(BLOLITGSTLOWITEST HLGHH6IT (carriers) Fibdulesr
B uaSsefaid CF10)ss1L(HEeTDEN.

@ G edisevett  1TETFLOTEN
oafleowi’s  QumioGuing 0.6 VOGS SEMS
2 GYTL THGSHINS]. LOGSIFSENNGET SHaTeunevis) i)
OFwebLfluyLd LFliueTenauLs QLT(hdG% AHeLOBGTNS).
(1 OlFeLedleD GleuarflliL(BLb Fnafl LesTFSb) 30 mV/
FHIT AHIGELD 616N Aoalleh @BH@GLD. BFetr
L@rs LOIGSTHeL 4 QO 24@LD. Olouaru§L’ (n Lles1F diblemiws
4F) B 5% Gaveser(hGlLossileh OFcvEeresT
TGOS TGRSl OBTL  LoDMID LSBT 196D
21851155 Gouessr(hLD.

Gl 10esisevestlahr  Fmeht  HewsIddS)(HLD
G HILD

Qeverfluf (» et 2mHmed
el HHD6

Fmetr (efficiency) =

LIWIGST B 6IT
1. QFwHdSCHTET LoHMILD IeT6)euerT] 2enffd)-
H@h5: G LOGTFS5F) QULPEIS © Ho|HlesTm).
2. Gxohy  sevetrsmerd  (Storage  Cells)
FEHL L LG TU(HEDS).
3. dlnsa@ Caameuwner BT 2 LGWITEdS)-
DEGLD LWGTU(REGTDS].

6.8 Qb SI(H& Fh)
19 JreiTFl6tuLf (UNIPOLAR

JUNCTION TRANSISTOR, UJT)

UJT GTGHTLIG] eLPGST M) (LPGOGHTHEDGNT > O1BTEHTL. &Hemm-
SLGHGF Fngeion@p. Qe OuwimsGanu Gy
& PN #58) 101" (HGLo C\%16¥s11q (HLILISTED (1 Fibh)
gureflev i ereIu(PEDG.  QFFTHHISST6L
Qb OpSHWNSF CFwebuL (LpIguins). eTesflgLb
o wi o WerFddlows s (HUUBSS LPLGU/LD.
Gueyitp  erdljblletigewr.  uesmienest  (Negative
Resistance  Characteristics) QUDDIBLILSTD  Dpanewt
SteevwndEhwnsss (Oscillator) LWETU(HSS (LpLGUJLD.

QUTTLY: ®FFnseLd OlauTeb
6Teudigfld  Hmiaucidsneh He8s(HIMNg GBI L &),
QB mieueis St  aflehehTeslBeT  GlegrrLomesluid
QLLCrn(® grneiflsiuang uiey Ol bBung)
UJTnw FHwewtd FISGILOTE 2 (hoUTdhEITTH6T.
B/ 1953 ulled siiyfleno QFd i L gj.

slLwiy: urlp 6.8 (1) UJT  ufetr
2ALoLiL) LommiLb GBT(® 2 cirere. @bleb G®mhbs

(

o 16pliLmedT
E O—L_ﬂl E

P- ugd né]gnd_;"(’:’

Siqeumil 1 IBl

UJT sl Lemoly

\

Siq.6umil 2 B, No 6l6m
i i &eOl&aMedT &1600T(H

(Emitter)

UJT emulo

~\

By

uLib 6.8 (21) UJT s Lewotiy oppitd GBluf®
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2eTq) gL L6 (dope) OFdiwuiu’t N euews
HOssmett gaver(h (bar) 2 crengy). @6t Qyessr(h
persafled @udk Qewtiy eT(HESLILL(H
<ugeumts 1 (B) womib ugeumis 2 (B,) erew
OuwL CL(h ST 2i1g s 2 ud6sT H(HEHl6b 65T,
TG L6) QFuiILL L (h P euend LGSnesig)
FeOd a6t gyevsmgett 2 6rGer LgeyL L LSS
(diffused). @& uLSHed @M 1quyeTerLg b
PN shdlow o (peund@Hleing. P aums LGS
o 16priunest (E) e160r 21emLpsaliL(hEeTm).

UIT ulest @assi(h 11qeul (LpenesI@hLD,
(5 PN Fisblamiid; Q\smavsi 515 )bl med @)penert
B sngeumit LGy eTeMILD AHLPSHEGTLD.
2Mgeumdl 1 HmId Aqeumll 2@ evL G 2 6irer
esigeL (Ry,) @t 2uqeums) 15)eTHemL
(interbase  resistor)  eTeIL(HLD. @)F6HT Lo ILITGHI)
o 18WprIuneT  (pever  Smbs 2 erenGuig 1)
BB (5 kQ (1LpH6L 10 kQ auenry) @\HAHGLD.

Gauamev OFuydp &Hb: uL b 68 (<A)
UIT ufett gy smmy Sl (Rereng). @bleh
Vi eted Gui'rufested B, ewig B, eow
CuTISSI Crrbleses(Lpdsssled aausbssliL(hEmI).
<2ACsCGunesimy 2 18lpliunest (E) pevemwiiesd B,
ow GuMmIds Criidlsrestpdatd (V) St (B, PN
Fhbleow LpeTCenttd@d FiL) Hlewevd@, ClbTewr(h
OFLEIGTN/.

( )

VE i
I i

uLip 6.8 (<) UJT &mjy &Hmy

o 18ipriunefln@ (E) whletreer 1pdsLb
SILILL S hanev

o 1BUPLILITGHT (Lpenewt Frad) S epeuid ik Blavevudeb,
Qe (h Sigeaumiisend@n oL Gu Vy, 6165
L8lGsTaRI(LpSSHLD HILILBLOCLNG), N aUenss Fedld:HTesr
slemged p Wehianpds Fifleay (Voltage gradient)
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o Beunflesing).  @sented 2 8lprimefiH@Lo(E),
2nqeumtl B, s@ib Qe G o eirer hesesiLpds
@uoriy (V) apul®, Fhdlewrs  19eGevtd@s
iy OFwiauspmed o 8)primer LolesTGesm b (Ie)
umiiauglevanev (2smayg UIT @uikisns Blaveuudleh
Bmd&LD). eesflanip Anflseney afley LolesTGesm L Lb
2nqeumis B, ulleb @ mibg 2 8hpriimestingt (E) umeb.

o 18ipriunefln@ (E) Gmiibletre tpdsLb
STULRLD Blewev

gnail S g epgqw o6, o1lipliuner  Grr
0esavi(Lpdid  QUmfleimg. @Fev 2 1)priLimest
blestavi(pdpip (V) uevigy V, eww L G®DaUTS
oarer ey PN Fhduneg  1DesTCevrtdghd
L Bleveudls Bmeb@Lp. erasflanid V, v afl
215G Cungl, PN Fibd) wpeiiCesind@Hd FjLy
Bloovmw A Eng. @UiGung P u@Huieh
o 6ren  Fawansemr N U@GHuUID  HILPSGSTNT).
Grrblesievipss  Hleovevuileh @pE@LD g euml
B, e @b HIMGTHMEN 6THITHBELILI, HH1q U]
B, <ueb Qau misSsILBSesInG.  c1emGo
o 18liptiuneflb@d (E), 2nqeumis B, &@ib @evrGui
ghu®p  serseflest  Hmetr @ISl
LOGTEDL®W  FHDDEHEGTNS). B\F6HT  SHTIGHILOTS
o i8liprinetih@o (E) <uqaumiil (B,) S@Lomes
o GTenedhs  OledieI(pss  Gmay  GLogyib
o 18priunetr  1OeTGeinL L gangd (1) ALHHH 55
QFriifns.  Beoans  OBTLihE  Dedtenid
ASBLOTGT  FHIDETHGT 9 GTHGTATLILI(HGUHTV
orerFsivLgeig  yifls  BHloadd  CFeEn).
Qb5 o 18)LpLILITesT LAGTGEITL L Sewsd: HL (HLIL(HSS
@67 e, elipiumefibed (E)  soriuib
olesiFlianenenw Blmids Cauessi(hLp. @bBlaevuileancst
UJT uSett @uirbigd (ON) Blanev 616515 @mimLb.

o 18ipriunefln@ (E) 618 1oletresr (Lpd Lo
STULBLD Blemev

o 1OprILTefnH @ e LB)GHT GO (LS HLD
STOUBCUNE), PN Fhd) DeiGartdgmd Fmiy
Bl AL Eleimg). @UGungy o 18priimes
WerGewrmi’ b (1)  Hredstgdhsliu(heusmed UJT
Quikisns (OFF) Hleavevd@d OFevbleiing.

LIWLIGST B GIT
1. UJT serjey &nmisefley (relaxation Circuit)
LwchTL(hHleTm ).

2. SCR,TRIAC gngeutisaend; gres (Trigger)
OFuiw 2 F6HlTm).

3. &L s Buun® (Phase Control) &mhmiserieh
OlFwebL(H D).
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4. &1hg umiindes (Magnetic Flux) emed
LwGTU(REDG.

5. &l &Hmisefleh LwesTu(hEDS).

@ioutiucy 1hlererndd (Sawtooth generator)
FDMIFH6Ted LWGTU(HEDS).

7. @agFeys &nmfled (Tuning circuits) OFwiehL(HEMS).

6.9 Lev ale»ara)
19 JrresTFl6ivL_[j (FIELD
EFFECT TRANSISTOR, FET)

A& 5 @b NPN ommyip PNP 1qgrestfletur jaseir

O FweHLITL 1g anewT AW BCHILD. D6
GTRUSHL JIGTHGT  LommiLd  Siewengarlesmev(holes)
S (KUL(hSSLIL(HLD FASGILOTGLD. 6161 G6u

2anon TGt L gHlerned  GFuicbL(hLb
Fn56uLd (Current operated device) 616515 GmITLD.

Qe Quaw(h wpdHwu  G®MUT(HHET
o GGG,  (LPSTUSTSH,  BF6hT 2 LOLPLILITGHT
2A1q QU Fh) GDDHS LO)GS T SHEDL UL
QubmieTeng). Qe mousns, BEeT Qardaed
2ATQY FDHM| ASBLOTE 2 GTETF).

GLoDSBETL. &H®DDEEhE:GD HiiesTetGeo
FET &6t o (poundsliulLes.  Goeid Qeve
Qphidleenibsd  Fhmsefled (Integrated  circuits)
UPSHENIF FTHGVILOTE D_GIT GG,

QUITn: @FFIHeILD
(R 1926 LD
2@7(h  ofwsiv  eTL &
9606 wetTs6L6H (H GTGHIM
oileh@hTes lufewTaILd  L96sTewT [T
1934  ufleb  AsVHT  @meb
GTGTLIGUIMEYILD  SHILILYHeDLD

oSeir @& HlafFeur

OFwuiu’ L g JFET W6t  (pBHed  euendsiLmeet
sVGLIg s QTL ddagedt 1qameitFlsivr i (SIT) 1950
2D e(h eptiunestl Qunplwnerisermes 36
Q&4 hlaglFeurt ommid Y. aumestmGu 2 HBwimrmed
SO (191 SSBLILIL L F).

FET LB)GHTLI UG BTGV (Electric field)
S (HUL(BSSLIL(RLD (h FTHGILOTSLD. @)Hsb

Br6ss1(h AIMEHET 2_GITGTGH. AMa

1. #hd) yov afleweney grmesrflsior i (Junction
Field Effect Transistor, JFET)
2. 2 Qs AS®F(BH GDDEL S Ljev aflanernay

g grestdletur i (Metal Oxide Semiconductor Field
Effect Transistor, MOSFET).

6.9.1 &id) o aflemeray
19 grrcstfletuLij (Junction Field
Effect Transistor, JFET)

JFET GIGbTU  eLpGSTm)  (LpewaiTHamend;  ObTessrL
GODSLGHF FISAIDIGLD. BF6V  6TeVHL [TT6HT
2evevg  gIansarnmev(holes)  lerGestmiL LD
SLSSUILBESIDG). TG BT (h HI(HaY
(Unipolar) &ngevib 6168515Gmmid. @& o wifi 2 eirerf(h
LOGTSDL DWILLD, G®DHS BDTFF6) HAGTE@GUULLD
OubmIcTeng). BFHe) QTesT(h UMBHET 2 GITET6w.
DG

1. N G&ewred JFET
2. P Gsewed JFET

6.9.1.1 N G&aewed JFET

uLlp 6.9 uled N Ggeored JFET ufledr &L L ewLoliL)
whmitp  @&iB  oérener. @b @Gy Fys

wrglred OFlmiu’e N ouds  GHoDEL S

4 )
olqeTufeot(D)
N-G@&eored
QleuMIEmLD LiGJ QeumIemLD LGS
Bamyenv(S)
&) JFET &1 Lemioli] &) &uio
\_ _J

uLLb 6.9 N G&Fewed JFET &L ewLoliy opmiitd GBI (®
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Siaser(h  (Silicon bar) 2 eirengy. @ser  @yessr(h
USESEHID  BeT& Lomdsl L ev(dope) GFUILILL
P auws GonHLdd) UGH ugeysed (diffusion)
wpamuiled CFrssliL(pSleing. Bbs Quess(h P
UGS B@BLD  QGHTMILGHT et  aweuutd:sLiLiL’ (b,
Gsl (G) pewerunesig 2 (HeundsliL(hEeTn).
Guoayitd N auend @GNS dd) FHevmged @reser(h
ROV BwewIILET 67(hdabLIL(HEesTDET. AHeunmleh
Qh (pamerr GFmisiv (S) erewayLb, LOHEDT(H (LPEOGST
19Gyullest (D) eraviayd ALPSSLILBHSSTDG. b
Qm  pevismer  LoIHPLD  LWIGTLI(HSSGUITLD.
GaFrrisiv (LpewedT euLAILITS GLITHLOLITGSTGNLD bL_dhdh)F6iT
(Majority ~ carriers) N SevsiqenIeiT  BIewLEGHTMED.
19Gyullesr  pamevtudest  euLflwing  GlLiBLDLITGTENLD
S GHs6T N Fevsrigamast ol (h CleuarfGwimydlesimert.

I (hB6 oML 160 QFunuiiu’ L @yess(h
P @S H@IBLGHT @HemeUTes LML L 60 GFUnLi L
R N s@T(riuGsd) Bovewdg B(BLLST6D,
Qe Quidsillevevns LGhlseT (depletion layers)
UL SS6D STLIQUISTETRUTIY 2 (HeUTdhLILL (HGTET).
Qaundng Q@oLiu’L  ugdh Goeich  eTew
ADLSSILBESING. Qs Cxemed  euflns
Ouptounesten s GFlEET  (electrons)  GFmysiv
u@SHuie @mibgl 196Tuletr L@ CFevdlssTmay.
BFleh G (LpeeTiTess GLBLOLITGTIOLD Bl didh)-
SaIMladT L L e SL (BLIL(HSSHIEGTDS).

Gavewen O&Fuiuyip e9%ib: ULib 6.10 N
Gaewred JFET ullet 1ilatient(Lpdsid auipri@id (biasing)
Fheon ST (BHma).  CFmieiv(S)  wpeesTeni
2L wnsd 0aress(h Gl (G) (LpeeTTes s
adli  erenpdsdblan (Vo). g6mufsr (D)

weoanwneg  Crrlereripsssdlan (V)
Qe ewsrd HUILI(HFTN). LpHe06H 19 O)yuSetr
whmip  CFagsiv  pdISEHhG Qe Gu
ilestavrpdsip (Vo) euipmisliu(haignsen G
npid Gemisiv @antGui  lletrenrpdsid (Vi)
QULPBIBLILIL MHSTH@LD G\bmeiT Gaurip. @) Blewevuleh
@yeter(h PN Fhdla@nd@ Qe G Fmes LommLd
Ooevedl @uidhHLevevTS u@d) (depletion layer)
o (heunflesimgy). uLLd 6.10 (1) uied QbBlSLpey
STLLLUL (HeTeng). [OETNE; Qe i L
UGHUied 2 airer sisasin Gaawied auLphuimes GFmisiv
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L L LD HGGUIITEHSENITHLT LIIGTL(HEMS).
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LGRS G

i Leuanewt 6.2 BT opmith JFET eui9(hs6b

6.10 2 Govnsks AGEmEF(h
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6.10.2.1 N Gxeied gewmsaLiLLL MOSFET
(N Channel Depletion MOSFET)
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pupewwns  bmigdlennsyip 24CastT(h
1O)eTGeurTL L LD Gemmuwing). eTavfleniip SCR eow
bpiggiasne Ban® whpid CsdG851(H
Qe Cuw COs1(hSalILBLD  OGTeNI(LpSSHMS
& LT Gauesst(BLD.

LIWLIGST 6T
1. g4 ereripssd Fonsd)  (Stabilizer)
FDmIFH6Ted LwGTU(REDS/.
iehrasiasy) & Frefliunsd QFwevL(HSms).
3. @etrauii’ L jserfled LwesTL(hEG).

4. S Blevev FGev &MHmlev 67.8) 1BlesTFHSemWid
&L (PLIL(HSSHILD FASTLOTHL LIWIGTL(HEDS.

5. Guom’ Ly Cousdal” (HriLBSSunst
LwGTL(REMS).

6. oafl s (BLrL(BSH &nHnleh LweTu(hEn).

| 6.12 L wid (DIAC)

DLW 6TeTLS BTT(H (LPDGIHMET 2 DL LI
Fmefl  (Switching) Fnseion@d. QDsmest @
SImeuhigsafleyd  (Polarities) @uids  1piguyLb.
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LW  eetuger  alflaunsstn @ Guir(p
26006 [T Geuriq i 65U66'6Tl_" (Diode Alternating Current)
GTGTLIGTEGLD. @&6dT LpdbSlw LwesTLT(B, 1gedTwTd;
FIFHSFNGF CHMAUWITE HilqLILEMmanT (triggering
pulse) QuLpBIGHSTGHLD. Gogyd o1.F) Frell, e
L (BLIL(hdH) LopmiLb iletresiesy) CFrds &b miserile
OlFwebL(hHeTMS).

SULE@LOLLY: ULLD. 6.18 LWTS FIseddlesn
s L ety Hmitd GBi®B A&, @Fleb MT;
opmitb MT 5 e168TD @b s peweser (Main
terminal) 2 @rener. @&etT B LD BTG,
G®DHLSH 2ABHEGHHT (PIN1PoN, & PoN{PiN3)
uss Qeewiifey 1HCIH IS HDLOGSHLILL -
(herenes.  @&6hT  MAMLOLILY G ITGTFIVL @ILI
GunetiGm 2 6irer Gundlepitd, SHgeuds LG Huled
6Th% (LpewavT /LD B)anewTdSLILL aiehenev.

4 )
Ny
o MT, MT,
Py
N,
Py
N
3 MT,
o MTy O MT;
1) BLLemLoLIL ) I CY
\_ _J

ULLD 6.18 @LWTH FASSEGH BL L LoLIL LoHMILD

CIIC]

Gauamev OlFuiuyd  aflgib: LTSS
SLESID  FDFWTHTH AP — (LPEDTHEHHS,
(MT; MT)  euphisiiuBd  LOGT6H (LpSSS 6T
Sleurisaentl (+Ve, -Ve) QummidGs SemLofesTng).
B)atr PO HEMH G ECEENCIY)
LB)GHT GBI (LS SBLD, 46T (Lpmley LONGHT 6w (Lpd e (break
over voltage, Vo) 6T IQWIGYLGY, L IWMdh @Uikisd,
(ON) QBILmigLD. SLpdhaei.  auLplLpamaserley
ML WTd OFwedLTL el HMIIGVTLD.

1. MT, @eeaisg MT, ow Cuinidg
Grylleirenpdsio ST LD Fleev
uLtp 6.19 uiled edLwird uledt Fihd) J; LodHMILD
I3  perGeind@gpd  Fmiy  BleveuudleyiLb,
Fhd ], womid J,; OeiGertd@gd  Fmiy
Heovevulleptd  @pLiLedsd ST (HHGmS).
Bpasred LGty P, N; Py N3 eupluns
BTG L LD [FlBLpauSlebenev. cTaulleniD Fihh)
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], uwiest eiGevind@gd  Fmyy  HlevevudlenTed
fflseney  sHeay 106Gt L 1D e Guir(h
Py Ny P, N, auplGuw GeuefGuimidlsing,.
oA peoarsendsd (MT, MT;) Qe Gw
CHT(RSSLILPBLLD  eSTevILpSSLD GBI L
AT B FEHA|LGIT, AT INeDETaIT6)
(avalanche effect) k&) | , wpmleuanrSm) (Breakdown).
Bpeed BleiGaum b P; Ni Py N, aurflGus
MT , u9eb @bt MT | S SLSSLILBHSGHTDI.

r
MT2 N3 P1
[ Ja 11
RL P1 N1
J1 12
+ I
N1 P2
— I
v= (VA .
‘ P2 N2
MT1 ) 3MT1
i) &L Lemioll] =) eUWio
\_
uLLb 6.19

2. MT, @poersg MT; ow Curmds e
18eiT a1 (LpdSLo STLILBLD Fledev
uLLD 6.20 ufled eLWnsEesT Fibdb) |, Lobmid ],
LpetTGautTd@hd FiL BlewevuilepiLd, Fibdb) | 1 LoHMILD
I3 9etGavind@d Fmiy Hlavevulepid B\BLLS;
S (WHleting). @aesired ewGuit(h P; Ny P, N,
QULAILITES LBIGSTGEOTL L LD 65 paudlebensy. cTeullgniLD
Fihdh) |1 Wetr NerCevird@d Fmyy bleevudenmed
Aflserey sHay 1O6TGeT LD L Cuwir(h
P, Ny P; N3 euplwuns GeueflGuimySlesins).
wWS$Ew wpoasapsg (MT, MT;) Qo Guw
Cs1(RSsILUGLLD  heTenipdsd GBI L
SACTCUS FL_[bFH6|L 6T, AIGVTGTE IleETaUT6

r
MT2 (-) ¢MT2
N3 P1
RL Ja 11
P1 N1
= I J112
L (&) e,
1213
P2 N2
MT1 (+) o MTy
3) HLLemIol] ) eHW®
\_
uLLb 6.20
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#hb) J; e pplewar  aHLBSSIEGTDSI.
@iGungy 1es1Geum L id e Cur® P, Ny
Py N3 auplwuns MT; uded @pbg MT, @&
SLGSLILHFSTDS].
LIWLIGST & 6IT
1. wegwnddler WerFshd s (HLILBHSHID
2ADLOLILI6Y STGT(HLD FITHGILDTH
LwchTL(h ST ).
&l s (HLIL(RSHF FDfleb LwietTL(h EleTm).
3. Oauiss Hrihsds &nmled
LIWIGSTLI(HHIGS TG,
4. GurLmy Geausdsl Hriuhsdd  &mnmled
LwGhTL(R ST ).

| 6.13 9awywng (TRIAC)

1QGOITILINS GTGTLIGI CLPGITM)] (LPEDEITHEGT 2 GL (LI §3(Th
Fmef) (Switching) FASGILOISGLD. BBGHT (LPETHGIT
MT, (Main Terminal), MT, opmubd GsL (G) erewr

A@LpSalILBEesner. @per  Cal  (LpaeTedIL
vwetu(hsd)  ueraing  (Load)  euLprhisliL(pid
omiblergFngsensd (AC) sL(WOLBSS  (LPLGULD.
geIwns  ereruser  eliflaundad  1gerGuin(h
g.§. &l & (Triode AC Switch) GT6HTLIGTEHLD. B)FH6HT
LB6BT L hILD F68TeMLD B) ThblenF sa1flapILh 16l B LGB T6Y,
6Tihd (b (Lpamavtuiieh B)hhbiLD LoHOIDIT(h (LpeDETdh
LO)TGeaITL L $enS HLSF (LpLGULD.

SULGOOL:  ULLD 621  IGQeIWITHEGT
&L LanLoti) Lommitd GnuT(h @ Lo. @Fed @ess(h
SCR-&6iT 6160 HlevF Lommid LSHUTL 19 6H
(antiparallel QewerurdSLILIL (HGTET).
Byas(h SCR Harflett Gl (Lpeneaselr speiTmleneuihbd
Oungy Gal' (6) peerwndlesing. Gosyib MT,
wpmib GsL wpeweviser HHHBES BBHLILDSD
uL $E0mbg mlwevrip. Car' @ FHavsFullepiid
OGGe L swad S HLUUBSSHID  HneweuLl
uDHmIGTEN).

direction)

Caume OFdiyp efHLd: uULID 6.22
Qogund  OGSTEDN  AGD. Qe 2 @rern
oS pewerser MT, whmiud MT, e Gu

e )
Q (1o MT
M(%:’:&S]u_l pement 2 2 Tq,oé)eﬁu_l (PEm60T 2
Ny
Py
P1N;P,N, AR\
A 4 W ©
N, SCR, | p,N,P,N, ¥ SCR2 3
P> Main
(SJS?L(G) terminal 2
N3 N
. WSHAL (LpemenT 1 .
o@&L(G) OMT, o (W& (LpemeDT 1
MT, .
Main
terminal 1
1) BLLemLoLIL] ) LOlEITEFLOTETES DM &) eruso
\ _J
ULLD 6.21 lga@JWmd &L L el hHmyitb GPuF®
MT> MT> MT> \
P1N1P2N2 P2N1P1N4 IT P2N1P1N4 IT
RL [ RL [ RL
G S + G S G S

ULLD 6.22 19@IWTS FAFYF FDHMI

m FANUNE GHDDELSHF FISTBIGGT — UMLLD 6
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a8 1lehres(LpSsLonavig), p(h U@ LlsigeL(R,)
uplwnsd COsm1(ssiuBSsIng. Car’ uGHuie
@ Loladrseuib(battery), LoMMID LAGTHEL  LOMHMILD
F1eil(S) 2 6irane. igerwinsEler QFwebLT(h 216t
WpSEW (Lpanetset Lommitd CsL L@SH@ Qe G
euLpBIslILI(HLD  LOGSTE (LS SSSetT  Fi(HeumISamard
Fibg BmHGLD.

Fgmaf) 'S Hmis  Howulsr, GaL
OGTGGTL L LD TMUL TS HTICISHBTD 19 eTULITS
Quiigns(Cutoff) Hlewevedws CumEns). erevfleyid
B\ bl emevudled G DIWTHMS @uidas(ON)
Gauatr(HOoasle 2 drafl(h  LAehTer(LpdBSM,
wpmlay 18)6t1a51 (LpSBFD&HF(V ) FLoonss 6&n(hss
Govetsr(hLd. @mbs CunHlapid 1gewind; GlFuichi
weopwne  Gsl  1fererpssid  CsT(HLILGCS
Frilwimer auLflLpemITEGLD.

gief S apqu  Hoauld  Gsl
Bes1Ger L p FHMfled umug CBIL hIGEHGTNS).
Qo Oet1Gerr L SFewined 1geIwnd  FHBIHS,
Gaaauwner wpmley LOGTeN(LpSES5MS LommmlLD
ADLEHMD. BFNH& Fov  106ved  HbiIwir
18)651GewrT L1 G’ (Lpeweris@ euLpmisLlIL(hEImS).

QIWIHmS CUTBSSAUMT ABDSG 6Thd
ails 1etrerr(Lpssupld (CHBILOGTEILPSELD 2H6D6VT)
GTST LOIGHTGHI (LPSHLD) ASBGHT (LpSENLI (LPEDEGITH(@HS S,
MT,, MT; Qs1(hé@io Guideid Quikisd
OB TL MHIGLD.

o gigewions MT, qpewesis@ MT; eww
Ouimids  Cribleerpdsd  SILILHLOTEITED,
19w Guiki@b Blavevanius GQLmHmI, eULpFHBLOTGT
BerGerr L sams MT, ulled @mbgs MT; @
SLI&ISSTDG. Lommrs MT 5 LpeaneTd:E, MT, eow
QuTISSI TSI  OledTavI(pSBLD  STLIL(RLDGLTSS
LomyLiq b @uirki@Ld (Blewevants GILimm) euLp:BLOTENT
Oes1Ger L e MT -ulled @mbg MT, @
SLSHSILD.

LILIGST 6T

1. g4 Weérgsdowu Quidbsan, Hniddsen
(ON/OFF) e  Beevwnes  Freilwns
LwGTL(h S

2. Guoml Ly
LwGTL(h S

VX L IMOINNCEE TN

3. Qauefldsddetr  Aamewardsl HrLBSSL
LwGTL(h S

Oeutiugsl (FruBSHwnsls uweTu(HEDS).
5. &L (Phase) L (HrI(BSENITHLT LLIGSTLI(HEIMS).
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6.14 LBledr&LIL eumuiled
Qmgima 1 ymeTSlsoL iy
(INSULATED GATE BIPOLAR
TRANSISTOR, IGBT)

IGBT  eT6dTLIg)  eLPGOIMI  (LPGDGIIHEGT D GDL LI
GODSLGEHE FASHOTGHD. @& 0% 2 wijhs
sl w umsimey BeTGasii L dang (bipolar
Current)  eghm  OFweLBSSHID  HDEGDL UIF).
IGBT augeueniotifed BJT ommib MOSFET e16dim
FIBEIBIHEET (IS DTS E 2 (HeuTdhGHESTDETIT.
Qa1 ubGoumytt  LwGTUTL  19eDesT  QUDMIGTETS).
@Oluns 18lehrFdd) letrenamy FHbmiserter UPS
SMPS ommito PWM flwiaimmileh QFwebi(hHlesTmg).
GLogyiLd eflewyaurest OFwchImenestuLb,
QegdFemevu)id peii@ S (HLILBHSSLD COFUIENS).
IGBT e»w @mi(heu 2 Gevitd b (h GMMmbL dd)
19 [TTGSTFISTVL [T 6TGUGYLD, HL_F&IHI6tT LIESTGLMMLILIL L
yov eflemenay gmeirdlsiuri (COMFET)  eTesaib
UGDLPSHSGUITLD.

gD BFFIS@ID (LpHeOled 1968 LD
2T WSS 616D  efleh@EhTesmed  (Lp6iT
Oomplwii’ L gy. erefleid eflehehreilser B.W.
eV&TFL  Lopmitp  J.D. 9eribiory  AHCwimrmeh
ufGFIHMaST eLpeuLd 1978 ufled BlemiNIBLILL L F.

sl Laioliy:  uLLlb  6.23 IGBT  ufledr
&L LeLoLiL LommiLd GBT(H 24@&LD. @H6HT 2iewLoLiL
MOSFET edw GuneiiGn 2 irendg). eTesflanitd @Fleb
Fa_(hBeurs 196 gullest LGHullesr 21hG% P+ 21(Hd@,
CFidHsiul (HeTeng).

Qs P+ uGHdw 2L GSSHID AH(BES
(injecting layer) eTe81HCmTid. @BM@& A(BI&H N+
etetTn @avLhleawev 2A(Hd@ (Buffer layer) 2 6Tongy.
Qalcilger(h #(HSGHEh%:G L Gw ] 616D
PN ) @ 1oOupmyeiTensgy. @seiL 6t | 5 LoHmiLd
J3 6168510 PN Fhdlae uLddleh HrLiqujereraumm
o girenent. IGBT Quikusng (OFF) Blevevulled, Fibsh)
J1 OeiGenns@ olsienpdssamBuld, Fhd ],
et GartTs @ LG (LpSSSMBIILD SH(BEIGTMI).

Gauawev OlFuiyip afigd: Gal'  LommyLd
Gamisiv (Lpanes@rnd@ e Gi Gb LAasTes(Lpd:BLD
auLpis(RLoGung MOSFET @uirkis Gl rhig-
Sestmg). @sesiiey PNP 1q gresiSleiuL flest g eumdi
LoDMILD GTHLITET (LPO&IHEH:SH BdL G G®DhS
LOIGSTSML 2 (HeUTEIGTN). @\s6sr Hyewions 1GBT
QuirkigLd Blewevanis (ON State) AL EMG).

Gal®  opmib  GFigey  (LPDETHEHSS
Bewr Gui LBIGTGRI(LpSBHID  QULPAISLILIL THCLITS
MOSFET  Qurbisns  Hloewuisd @ pdb@LD.
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O @& (G)

p emWILGH

1o N Ggeored ‘_|
n- pefey LGS MOSFET | Gate (G)
1 Nt LS 666 soLevioly
p+ 2 LLGSHEID JbéHS Gate (G)
N LITeD Emitter (E) :
gmurrsm(f)a s (Source) Emitter (E)
L olTLieoT
1) BLLemLLIL ) OlETELOMEOTES DM 8) eruio
\ J

Collector (C) Collector (C)
(Drain)

uL b 6.23 IGBT @it &L LewLotiy opmitd GBuf@®

Bz evTed 1QIIGSTFSIVL (5SS Gapanauumes
2Mqeumtt  10eTGerT LD FHlewL SHICDTHSBTE,
Qzayd  Qukisns B  ADLEDS).
Guomssessi smgessihisenie [GBT @uikisns (OFF)
HleeuuGevGur @)Hd@LD.

LIWIGHT 6T

1. @oer BBHSST LoHMID 2 Wi 1OGTFS5S)

vwestun(psermesr  SMPS,  @esteuil Ly
LoHmiLb @@@D@J Guomi Ly (traction motor)
(O] 2Hwanmled LweTL(HEDS).

2. U  ereeldamEu L w  IGBT  &eir
uss Qe Qewdariul (B 0%
owy  erevipssdansujd (6500 V),
O)GTGeuTL L SewBULD (BT DS FHET S HT60T
AT HET ) S (HLIL(HSSHIEGTDENT.

6.15 Qphflenenihsd Fhmi
(INTEGRATED CIRCUIT)

Qh Al GeonaL gk Hev-uflev (Chip) LolesranHmy
© MILYSGTIGS  1QIIGTFSVL [T&H6IT, el Cuim(her,
LO)GHIBEDL HGT, INaeEEF T LpHeOwics
SGTGHFFWITRT (1  ABISLOTE B BLILDSIL
hhiblanawibsd Hmmi (Integrated Circuit) 6T6STHCmITLD.

®FFnBleb  Lev  eTevuesslSamBUleVTEST
LolesTHHmI 2 mILIL&H6T (2.ngewiLons
g orestFeL i, L Gwr(®, WeidmL  LpHedliiey)
ShBEHESH QLG Qeewiysmarts GubHmI,
Qh APl SAeLoied Cunmssriul (p Wetrer ey
Gouemevsamar — pUpaLowns  CFUIENE.  h
Al GonsLsE Ho-uled Qbs 2 miLiyseT
QuibQupm  @eewriyser  SyLiL(HHesTmeT.
SLpdaer.  @GOISET  h  go.Flewl  unm
alerd@dlesineyt.

m FANUNE GHDDELSHF FISTBIGGT — UMLLD 6
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1.

P Fuledd  seflulL  eIBS QB
o mitiewLieyid (Components) HHEGaum 26hevd)
CoFigaCGaur  piquingy. oblevesile @)sesr
ADMSS 2 MIIYBE@HD  H Al
GDDHLSH Fev-ufled B UGHwns 191ds
LPIGUITSEUTH) OUTRSSLILL (BTN,
SestibSwirbigLd (Discrete) wpeomudleh 6Thd (1
o piiewLd  [ESaLb, LUSSTH  LOIHDGYLD
@pigujip.

R e0.5.uflest enay (Size) WsayLD HMLigy.
TaiGas QBT  DWEHILILE®ET  HTGHT
18T GewstidE) (Microscope) GHaaulii(hHm.
urtb 624  uled g Fufletr  ewLoLiLy
STLLOUC (BeTans). Qbs — GDDSLSF)
Fev-ufest LTINeD L6V 6TevsressH e BUIeVTE
1Q [TTGSTFIGTVL [T HGTT, L Guin(h e,
LO)GSTHEDL_ H6IT LPSH VTG o WILIL|SHGT
LO)GSTHDDTH SAMLOSHBLILIL (HGT T,

\

~

UL 6.24 Quhhidlevenibsd Fnmi(IC)

3.

QRUh Flev-ufleb 2. @Tar © PIIYEET GTHI@LD
DAFGHT Grobugried O flaudblsbenev.
gOlewesfleh emarrd g 2 miliLH@HLD Fleb-udletr
2 aTGer 2 (HeurnsSULL (h eLpL LILIL 1G (h&EHLD.
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&HM6o 65 6m6IT 6] & 6iT

1. gafl ibleraremyafliied oHMId SHevLf Faseubisant UDPW HiqlLL APl®ald

O\ b O\BTGETL &I

® C T

2. ueGaugy FhHmIsefler augamLoLied saflaiadsd G®DELSHHET LW6TUBH®S ADbSI

OETeHTL &),

3. @sflev i aumsd Fasearhisament: LweTURSS) eTaieunm learFsfHowd s HLUUBSS
W1 WLb GTTLMSS; OB M hg CEBTHTL ).

4. Alw auens O6TeI g & FDDISDETS SeolaUdE GDDSLSH ST HL' L LD MBS
OETeETL Z).

Di(H©Eh @ &FTMH U (oI

Q. GTGYIT ‘ QFmhHB6iT ‘ erdasLd

1 ugeysed (Diffusion) O sefletr s(phidlamenTiiy Heunmleh 2 6iTer Fidber Herflesr
Quichunes @uisssmed arhu(haid).

2 eTeu& L CrreprLi6lesGlFssTsiv R LOIGTET(LSHLD QULDAIGRUSEHT HTTGRILOTS eIMHL(HLD Betrsparfliay.

(Electroluminescence)

3 curmulled (Gate) FET-6i7 &L (PLIL(Bd:&ILD (LpedeTuT@Ld. BH6T euLflwins Sriiu(pb
18)atravn(LpspLd Gamisiv Lommid g Glyullesr Gant Gus GlFeveyiLd
OGS TGGUTTL L S ewhd S (HLILIBHSSBILD.

4 FL 19 ST 19 &6 (Indicators) RUBBlee SH6heVG) SHeTema &L (HLD FISEILOTEGLD.

5 OFmley (Intensity) v, 1NTHTFLD SAVeVG HMHSLILIVLD AHTafl(hLD CLord il

@ LIGBSTLIMTELD.

6 GronGesredlhd; (Monolithic) @ b —ufed CFweumDHMILD LoDMILD HIGHEILHILILD FTSHEOTBISEDET
ADLLGG S E®6V FHMI 2 (HaUTSHSLILH S,

7 o’ ig & (Nematic) Sgeu L9 &HBHT(H CBIL LW AGVVF HDISGLD eLPGVSda DIHGT
BewenniLinas hhflewessts sl L GUTSHILD HaSTE UM SHBUILIL L
BTGB AMLDGBLILIL 66VED6V.

8 a6 L8)etTen ey exiliieh Bletresramy LommiLd eperflufiich Bewewihg LweTL(HLD CBTLODEIL LILD

(Opto electronics)

9 'Q" sgewt! (Q Factor) RSSliey &DOIT S5 LHITH OFiicig).

10 sdjefda (Radiation) UDHDEGV LOIGTHTEH HDGUHETTSH AGGVS/ BSH(HLD Ben et ey afliLich
SIS EENTS GDIILTS 2T HHD6D HISCT TS O LO)LpF
Oy oCumgy SHwesumSSLOTEGTDS.

11 OFedesflwird (Selenium) SDDELSF) LIGHTLS®GTULD, FITLDLIG) LG &b SHGTELOUJLD D GIT6T
2ACTHLOTGLD.

12 <219 wsLd (Substrate) <219 eVieiTer QLIMBET H6hevdy 21(H5S

13 wpewasr (Terminal) (b L6t FDPlewast eLp(heudnabTe @enewiliL) Leier]

14 OsrLgsblanev (Threshold) R(h GO L llaneieni FlSLSHIMUSDBTENT GHDDBSLLF AH6Ta
1861 GewTL L1 SHchevgy LAedTevI(LpSSLD G\ Fmlefins e AHF)S bl
Gouesiriq W GembS HeTa).

15 angstuL i (Thyristor) BTG @& 2ABSSGSDET 2 WL GDDEL S Hpsd), BHetr et (h
pars@pddleadt G blapid OeTGaTL L DTGNS eLpasTmIaIS
wpaaufle HILILBHLD HTEVT(HLD FLOGEHWILI OWIT(hdhSI HGDLOWJLD.
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| T T ] ® C T

6o\ 6orIT & & 6T

1.

10.

11.

I sfluner L dws CaiH0s(BSE 6T(LpSI% 1 LoS1GLIGTsT

SLpI:aeuL G Herfleh Lo@hsFeir Blm LED eww Suimifldst Lwest(held) 618)?

<) Gaedwib < jfenesir’ <) GasedwiLb LmsuemLIL”

B) Cxelluid ATyl LimshueLL ) LImeToLITeny

@ euedlanLowirer spafl LDR ulleb efproGLngy, A6t LAGTSEL LOBIILITGHE] wovnrrrrrrsrre 2@ LD.
<2) 2 MQ <) 1MQ 3) 100 Q F) 500 kQ

QR Slreul’s g & &1L Hg Hevg (LCD) wpedmuInesigy)

21) qafleow 2.168)1pb <) gaflow 2 Husd) ClFdiyb
Q) Gevafliiym spefiseTanLoami Fbddh) HHeDLOS:ESLD ) GLoMBGEITL 6THIQYLEGHE6V
Soaull ug s s Hé Hewg (LCD) @D LO6HTF ) Aemanesis

<) 10)%5GB®D) <) GDDeY @) <2dsib LORTEXIEIETN
@@ UJT ew 613n@&L1 LweiL(hds @uwievns?

<) SLL SL(HOUT HHmI <) Cpod &nmi

@) @il Sty HHm ) 19 IIGSTHSVL [T GBS
Gw 16w 2 HusHuied GLihLbLITeYID LweTL(RLD CLIT(HET 6T?

1) BTG <24) mFwib(lead) @) smgip ) GFedeflwid
OFwnens Comersafle O\FweOLITL 19 M@ CHEGUUITET YNNGV werreeeeeessrrrne QULPAIGEDS]
<) G1fQLITHET OGS THeVGHT ) 6TIqFGHT LO)GHT HGUGHT

@) HeogCGuinbesfld; GFLiliLsLd ) Gl 16)68T H6VGHT

D13 ) TT— 19 TGS EFISTVL [T 6TGHTMILD HGDLDSSGVITLD.

) PO SIBA 2) B Sima

Q) (b Fihd) ) GLomHEEBTL 6T&HIeL)GHE6V.
g Liuan ued GotbL(ReSLILL L auens @uirkisng (OFF) MOSFET eow, @uikisd GFuwiw
B BATENGD covvnenrrersnenes 18)6Ta81(LpSBLD CHemauLiLi(hEmF.

<21) Gmrienm GsL” <) e1$liemm GsL

@) Grioanm 19 Glyulesr ) e1dlioemm 1g Gludlesr
MOSFET ufletr G&L” ugbufed smndriu(Bid (Insulated) L 6uLd

1) Si0, <) Si Q) 0, ) H,0

(1 SCR ufetr &L" (WML (B (Lpewewt

<) Cx5651(H <2) 2ACeri(h Q) =Ger(p L&GﬁT@Jbo/ﬁlaQ ) Gl

12.

SCR uflett QO FweOLILTL L BIMISS covvrrssrsssrssee
1) ACan(h LoleiTenr(Lpdsdams FHiplnsd Gmmnss Gaues(hLb.
<) Gal’ 1lestenLpdssans F LHIWNesd Gamasd Geuetsr(hLb

Q) GaL wpevasianwil’ 961G GF FIFLTE Qenessidd Geuetsr(hLb.

) GLoMBGHITL. 6T5H/aLEleDEm6V.

e,
HHEKDL

uaLID 6 SIS G®DELSHF FII1%6lhIE6T
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13.

14.

GsL’ (Lpedest BeVH6VTd FIHGHILD
) 1gTWITS <) FET @) SCR ) DL WIS

§3(h L ITHEMS Buiga (ON) Fnsmyenionss &7 Geouesiq uid)
<) GsL” 10)et1GevrL L1 <) GsL” 1bled1e1(LpSHLD
8) ey et psHn(V ) ) GLoMSEHTL 6TSHILEIHEEV

D010 /T — HEGLD HADLPSHHGVITLD
<1) MOIGT <) COMFET @) GEMFET FF) GLOMSBGTITL. MG HILD

II @ S aflsafleh allewL wefldsa)b 3 Lo&IOLIGTT

1.

2
3.
4

8.

9.

LED ufl6t7 B6iTedLos6iT Hloveunenmds ga M.

a(Lp &ier(h LED panmulleh 6768er.9 cTalaunml saavstiisslu(hiD cTeTLSS: Fa M.

LDR uflelt @mlui(h euedibgl, SB65T 19D QLT HET 6T(LPSHI%.

&l e Guwi(h LommiLb epaifl iggresrflstvL i eTalieunny CouniLi(HESTDET GT6TLISS: Fa 1).
LCD u965T SeoLoBET wWimene?

MOSFET uflett 7G5 e9ILD eLpGSTM) LIWLIGTLITL G GDGOT > Fn )] 5.

LIS TGO LIS 6TGHT6E?

g aqwind uiest GOUTH DTS, ASBET (LPEET ST CLILITH®ETd: 6T(LHSIS.

g guwnsuier e7CHeILD eLPGST M LILIGTLITL G GDETTd Fa M),

® 10. IGBT W96t QFWebLITL 19 6T Fa M) .

Il $ipsaarL aflertssendd @b Ushs dAaralleh alleL wafldhsa)Lb 5 Lo)IGILIGET

1.

2.

3.

4.

5.

aT(p &ieT(h LED Lpemmedi & (h&HL0n% a6 &@s.

LED ommiib LCD p119(h%.

Gfw 1etrgevett Gauamev CFLIL LD (LpedDEWL GI6Td:EHS.
JFET ommyto MOSFET eL9(h%.

IGBT upif) &(m&aLon% NeTd@Hs .

IV SipdsevL allevind:send:a afliflauns allewL wefldsa)Lb 10 LodIGLIGEsT

1.

2.
3.

Quidassd Hamed LCD uflett @obr &L Lewiotiy Lommid CFwebLITL 1genesid CBerfleunes UL G 65
el saLb.

UJT ufstt QlFwicbLimi’ g enest Qgerflaumest L &gt 681 afeuifldsaLb.
SCR Qewebu(Hid elsdasd FjL) (biasing) euangll UL GG 68T aflaurfldEaLD.

DL BH6T

1.(@)
6. (fF)

11. (#F)
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2(8)
7. (/F)

12. (1)

3.(@)
8. (<=1)

13. (/F)

4. (1)
9. (1)

14. (@)

5. (#F)
10. (1)

15.(<4)

UTLLD 6 SIS G®DSLSHE FTS6IhISET m

11/10/2020 1:08:17 PM ‘ ‘



|| T ®

D16 6OWIT & &\ & 61T
(Oscillators)

GDGT 594

&S0 ASFTNeTiIF OVFeOeILD SdFalleuT
a1 d;&% (LPGOLWIT GBI GLP.

e HLd

e W=
HHOTRC

GFiey Qeeuns 2adald 2 L WL $H6D ASBLOMEISH STCE ARG 2 GiTen

B 5D aufld GsL (h&0smeter(h Gumiid GFpLb.

@QurpHoerL_&&1D

7.1 AdewndSlsafler euanslium(p(Classification of Oscillators)

7.2 DEFGTEIIG 6 2AmVa H6MedT aranEs6ir (Types of Sinusoidal Oscillation)
7.3 SA@ewndEuier wpsu ugdser (Essential Parts of an Oscillator)
7.4 AdevwndEufled Netrayrr’ L b (Feedback in Oscillator)

7.5 SA@Wnss) auawsser (Types of Oscillator)

7.6 uctTamLo AHjellser (Multivibrators)

&mHmeSleor Grmmé&sId

m ADUITEHEHGT — LITLLD 7
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| DAMVWITHE) BT (OSCILLATORS)

Lomessioud G\FeveunisGar, LetsLImey eunGlestmelluieh
(FM Radio) unLebsemer GsL 1qprinfiser Siehevau?
Osnemevdanl Huley (TV) Hegliuld i Haamer
umiSEmnd sergnGen? DAY QLTEAGIES
QUIHEIGSTDGST? GTRIRITN BLD GSL" 19 N QulbBEML H)GST DG
GTGTLIGDS, <leSisert? Baaiaeidg)
a1 (e S @LD BT (B elawL 16T 2 616N ). B)hs
Q&SEGT LoHMILD HTLFIHGT AMGISHILD 6eOILITLILY
(eunGleur1a8) & O)BTeneLEHTL &) Blewevwihiserfleh
2 Husd) QFd i (v, 19651 Hena 2enjid) Seneuullesr
155 FwsSsUul @ elugiy  CFuwiubhSng.
ADSBHHIT6HT HILD DM C\BTeTHCDTLD. .

ADWTSEFGT  6TedTLG GO L
ASTOGUGTT 2 GITGT AV FMET 2 (HGUTHGHLD
(b LB)GsTaRIGwY) FISGILOTEHLD. [ EH
o DUSHWTGHD  AC  1OeSTewIIpSSLD  6ThS  63(Th
AC odref(hid  @evevToCauGu  aDHUBSFTNS).
eTeflg®Id AdWITSES:GS Cormaunest Fohdlew
Gridleigmyddley (DC  Source) @\mbg%H  OLm
Gouessr(HLb.

ADWITHEFET OWLIHLDLITGST EDLOWITEHT
iehrasigd  FaBevmisetley  LIWGHTLI(HEGTDE.
@&Buns  aunGeried, GsTeeudsT s  LoHmILD
2AdCLS)  QafluginEd OCsaeuwier erjd
DMV 2 NLISSH) OF1Eles1m60T.

IameVlI TS 6dr
QUTTM)

QA @ e W T & FH oul e
LR EE XY aleh@h/Tef)
EH. LDV [JITrA
QLIBLDLIAIS TGS Bourr E.H. @yibsior g
1912 41D AeveMqgeD cleh@hTev]

&S 1geumgsivl o (meundE g et (lgegGuwin(y
Oeunmls@Lpmi) 6TesTm L Frseidans CFrgamaest
OFyD GUg), ABGST 6 (LPEGSIENIL LoDHOIT(H
ey et Qevewibsmr.  @FOFweHLITL 1 6hT
allewareuns 2w OUBSGESEDI®LL  (LpSH6eD
letreoramytl  GpdSleanw  severplbsmy.  GLogyitb
Baui BE0Fwc) LpEDEWLI LEGHBAITESLD ABTAIS]
Grioewmrs t9estenrL L b (Regeneration or Positive feedback)
TGS HAGOLPSSITI]. Q&G e HLL®DGS (LpFHeD
LOGHTGOTGED)] HGDGUITSHENITEHLD.

Lostor’ grmiflesr @aliail(m Bevst(hLiig LiLd
unGlerted  eellugiufed Yy FeowsF  CFUISS).
Qaug OsmLi 2mev eunGesimedllewws (CW  Radio)
OlFwed angeIDTd:dd CHMGUUITGT FISH6HHIBET
o (HeundEleuy. e76\evr63f)6D S HMTeVSHH)6)
OFuiflsmend; soiMulevevnd Hbd) (Yererf] Lommib
Gar(®) pawmuiled  padlumpinienniser. Gy
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AduTerg  urolaned  eilSSsaIchEmarn
(@T60 LoHMILD QevF) @adlurliug CamauliulL gy).
Lo gahi AmenGEUIGET  epevid 2w
A T0leuesst 2 L w (kHz pHev MH: euengullevree)
OBy GGV FLO S GHSBGIT 2 Hudd)
OFu L 6.

7.1 A Eseretr
ueSLILT(h (CLASSIFICATION
OF OSCILLATORS)

DADGUITHEHGT BLDSHTL QUM UDHLILI(HESLILI
(h&lesTmeer.

7.1.1 2 husd) CFuinLb Simev
SieLolieul Qurmids @)m
UDBETTSE L1 BL1L(H EGST DG

1. FGTaIGaI SADVWTSHE (Sinusoidal
Oscillator): g~ AdeuwTSEuIer  Gevaflufl” (h
LOIGS TR (LpSSBLD FeTaUIG el e GhIdHams
S LILDLWTSES CsTess(h  @BbSTH  ABEET
WFGITAIG QU AMVWITHS 2A60evd ammiGLomesfldh
SAdeVWTsE 61651 CmILD. CmioemL 1NesTarL’L
HmID  GTHTLOM®D  LOGTHML  HMGUILITHEHGT
BalauamsmiLF FTTHSS MFGT LY QU
ADUWTHEUIGT Amev SHewLoLiy uLLtd 7.1 (1)-
u96b ST L LUl (HeiTengy.

2. oFaralgafleevr Amewnddl (Non Sinusoidal
Oscillator): @GICUMS H®GUITEHEBET DFGH QLG 6
UMV QLTS LD ADBTTGS FHIJ MGV,
OFaleus eV LoHMILD @TIDLILILGH HVSMET

a )
Ae
A—

=0

AT

-A—
V o) ensenISTILL6D Siem6d

A

151
1.0
&
é i
@ 0
4 >
5 -.54
%

1.0 5 10 15 20

G (LOleded eXleormig.)
v 2}) MEFCITEUYEULOIEDEDT SHEWED (FHITHEMED)

1
=
ul

\_

ULLD 7.1 GREFGH LODMILD FSHIT H®GV

UMLLD 7 2ADEUUITEHEHET m
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2 Husd) Oeuifeiper. @smar MevrdGsage
AMGUIWITSHE) GTGHTMILD HGDLPSHGITLD. BT A6V
<rLoliy UL Ld 7.1 () ufled L Ll (Hereng).

7.1.2  SgliueL 0\&smifled B LSS
OUIDISS B (BAUDBEATTSLI
19114 &1L (H HledT DGO

1. erdljoeom 1O6iiEamL AeuuiTdd (Negative
Resistance Oscillator)

Qaiaims ADVUTSENITETS, 6THITLO®D
LO)GS T HEL ANGEIET) F1SH6OIS MDD
Osnessr(hy  AdevwTdsEulesr  Gmpioedm
LOGHTFHML W FLOGH CFUISDS).

2. esteyre L amevwndd) (Feedback Oscillator)

Qaieueamd AWITEEITCNS], IGSTeTL L

OmHENuIH 2 Girer GmioenmL
Oesterl L s CFmetT(h LT SBIFGH
Hubgsamerewd FFUIEng).

7.1.3  AF0Oleuct Geuafluf(® Cummids
UM HHGIT

1) GQuale ewni <fiGeuasr (AF ) Seevwind:d)
=20 Hz ipsed 20 kH:

2) aunQerred =ikt (RF) Semevwimdd) =
20 kH:z- 30 MH:z

3) 10 2w 2AF)FC6ussst (VHF) Semaviissd) =
30 MHz - 300 MH:

4) 5 (Ultra) owi «u#$iGeusssr (UHF)
AMeVIITSHS) = 300 MHz— 3 GH:

5)  mIGTeETE6V 21576 aGTsT (Microwave)
2A®eVlITdHE = 3 GH: GLoeh

7.2 GFGTEIIQ QI M6V BH6IT6HT
U &H6T (Types of Sinusoidal
Oscillation)

oFeTaugel 06T  ADVeys®ar  Qess(h
UBWTHLI LN SHeVTLD

1. Sewflujid DV FHET

2. SWING DV HCT

7.2.1 Sewfluylp A®evay%eT (Damped
Oscillation)

UL LD 7.2(<21) S655liL LD 216D 606 HEITIGH A6V HGDLOLIL

2GLD. BF6b a0k Aevay erHLI(hLd GLimdLd

Queare) AHme (afFsH) GomBEHS OCHTETGL

m 2AMGUITSHSEHET — UmLLD 7
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OlFevfletTngy. L6 @bpl_'lﬁﬁmnﬁi) (electrical losses, I’R)
Balicurny ermLBEesTmg). GLosyitd Hmeb B)LprianLs
m® Oy  euflapemae  BaleuenLorieh
BeVeV1S HTTewISHTe) ADVSGHT afd 5 HMMbg/
OF1ETGL CF6tTry & LA Flewevanis SHenL FlesTns).

7.2.2 Sewilwng A®evayser (Undamped
Oscillation )

ULt 7.2 (<) Silung AmeVeSeile <6
2ADLOLILTGLD. BF6D QaIClauT(h Henevayserlesr
afF&D ommmosd Gy wenailed DM Gy
2gLiudLesd  @pb@o. Qb pemuieiLd
2HDed  @upliy) o @LnHeSInG.  eTevenLD
Buptifevest mF(ROFUIL Blepeuwimer LolasTFdd) (DC
Supply)  euLpisliL(GHeing). e1eGeu  SHewilins
DADVHET OB [TFFWNTS HewL SBeSTD6sT. B)Hewest
bysds dAmevser (sustained Oscillation) eT6dTMILD
DADLPSHGVITLD. LIYEaUM) LOIGHTGY G F T 60T IG5
OFweLLITL 19N G DHEDGUWITHE) s aata))
o (RSP QFMLFFHwnes  AmeECar
LwiGhTL(R ST ).

—
~—
-
-~
-

(&1) H6volLd SiemEDEYBET

A€

AN
VAVAVER

(=) Hevoflng SiemeED6YS6IT

\_ _J

ULLD 7.2 SesilujLd LoHMILD ST HMEVaYBET
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7.3 SieeurdEuietr wphEw
LigbaiT (ESSENTIAL PARTS OF
AN OSCILLATOR)

UL LD 7.3 AWITGENNGT SL L LI LoT@LD. B)F6tT

WpSHENW LGS H6iT

( )
SIEMEDWITSHES
sbm Bt an g{@J aeuerfluSch
(68Ml1q& &DHMI) LS
Hettemym L&
&OmI
\ _J

LLLD 7.3 A®EWTSHE SL L LI LD

Qsm gd&nm (Tank  Circuit): @&led
wlerggeerig  (Coil  or  Inductor, L)  Lommiib
We1GssE  (C)  oarerer.  mewindEuler
2AST0leuessreanewst  (Frequency) 1061 T6881q UGS
ST (hbmest (Inductance) ommyid 1O)GTGH S E 6T
1016818B & @ FImett (Capacitance) Bliewsmui s ElesTmest.

1q grestFeL [ Qimdd) (Transistor Amplifier):
Quiuad) 19.4) sFddow 1lerseveilet (battery)
Bwba Oubm Sgmaest o1&, 1hesTFdEwins Lmnh)
CaTligd  FHPIDG SHSGSTDE. G TAGTHRVL [T
OupdbSluiest  wpddlw  uewl, OB 19 FF D)
B)(bb! QU(HLD AV HMETLI CILI(HSSHEUBTEHLD.

Oereri L& &omy (Feedback Circuit): @lbg
FDOM ADVWTSEGGS Chpemauwinest GmbiLoamL
etranrr’ L bewg (Positive Feedback) euLphigEleiimg).
Qdlev  OupdHuietr Oeuafluil (h  FLildhemehuietr
R UGS  Oenlyd  s&HODG o6dTeafLns
Fflwnes s 1L gHed (Phase) Os1(hHSSLILHEDS).
Qaiaunn CFUIISEITE) SEILITE AV SGITLI
(Blemevwirrest 64 5) GumyFlesrGmmLp.

7.4  AmeurdENie) fesTanrL L Lb
(FEEDBACK IN OSCILLATOR)

etrepr’L  Blspaileh, GLmbEuler Geuaflufl (h
FLOS@HUIGT h LGS 2 arafLns erayri L
wponuilsd  SIULHEGSIDS). Quuetianri’ L &
OFwebLITL 19 65T SHITJGOSTLOT S FLO)56(6hb6T
LBeBT(hLb 2 (HeurrdsLiuL (B, QupdbsLiul (B LHmiLb
Benevwirtest Oeuerluii s e ®audaliL(hHeTmer.

OUTEHIUTS A®UWITHENITEEISH CLI(h:EF
Ghmlerned &1L dsiiul (B, 2Aser CQeuerfluil (h
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FlbEHeT @  UGH  9GSTETL L DTS
o ereflgn@ SruuBEeing). eieuflipemmuisd
OupSENOBELE  Couslons — FLOGEhILITEIE
eIhgalls  Oeefliiyn  Fulldamehuyd  HrmoGev
o (hUTHSING eTebTLMmS LLLD 7.4 ufled Hmlw
Wy ENEI. @@ LommidlesGenri L Filldaneh (AC
Signal) GrifesrGavrmiLddled (DC Supply) @b
OunLiu(hHleTms).

7.4.1 Gyl ferayr L b (Positive
Feedback)

R(H  AdeWTHEENId 2 6rer CumsbSldF HDm
Groemmli eTerL L LpedmUie HMLOGBLILIL ~
Gouatar(HLd. GlpdEuletr Gevarfluf (h FLildbaneh-
ullehT p(h UGS 2-eer s G HL'1GFleb (in phase)
STOUBLD Cung), @bs NeTanrL L FLiHa@hiLd,
o eiraf(h FLilda@hiyLd T CFIBII FLO)%Eh-
Wiletr eigFena (amplitude) o WS HIEMS).

( )

180° SLLLOMHMLD

r\J NeITEOTL L 616060 Si6mLOLIL

(HTO6U6TOT BL(bLILIMT(H)
9 _gnrevoid x1/30

GriemmLl N6 LD QeuefluSch
aplqul &Hm| Gedmuid =1 —>

aUmBSS
2 _gmrevond X 30

180° &LLIOMAHMLD

\ _/

uLLp 7.4 GrioemL eTerL L b

@ Oungy o 18)priumesr(CE) Gumss) 180°
&L L (phase) LomDOME®S AHehT 2 6iTef(h LoHmiD
OCavaflfh Fdmen QdLCw 2 (HuTHEGaIS
GunesrGm, Grpioenm etterl’L &Hmib 180° HL L
waHnems 2Asetr Oewefluf(h whHmib 2 6ref(h
Gestar’ L FLildemeh Qe Gur 2 (heuTdGHEHTn).
GLomH68oTL S LorrmmGLp GmirLoemri
96STeTL L SFIDG HTTGRILOTS HAMDLOSGTDS).

Qp Fnlw 1enay Crroemmii esTere L
Fllsam@muls  Cumsdlda  H@mo  Cuns,
G 2wWikSL  OUBSSS®S  QULPHIGESTDS).
eTas ey @ewmdFFemevi/Ld, Gameveauld CFidGs
SHSIHTDS).

UMLLD 7 2ADEUUITEHEHET m
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74.2 Gpioempl 6TenrL L s
vweTu(hdHSHed (Using positive
feedback)

Qh Oumssd) etar’ L olssirfld GFwebu(hauams
Snvs FHmr (Open loop) GFwedLITH  6TTGUTLD.
215ICGau  eTarL’ L i (CHILD 2H6L6VH
e1dlioemm) O\FwWeLLI(HLOTGHITEY HeDS eLpIG Ul FDHm)
(closed loop) GFwevLIT(h 6TesTHCMILD. GLTHauTSH
aidlimpl e L s  LWGTU(HSSILD
Gungl b UL ®LWSLD, GDODhS BeTFFeD
LoHmILD GHMeV6Y Gunesim  /BESTEDLDHEDGITLI
GupevTp.  eTedfleId  JAdVWITEE  HDHEDLI
OunmdS auedy GriLoemmLI LIGSTEYTL L (LpedDELILI
uwerL(Wdaiausmed GupsEuiesr @evmud (Gain)
ASBLOTESIDG.  Fo (BB NDTUTS  GHDDhHSD
UL L WSUPLD, AFHH GMVLD eTDLI(HEGTMGT.
Qb Cundleud AWTS:E 2 (HUTHGHLD
WFGHT  ADVEGT  @ugaIDd  6Th%  LTSHIILLD
AL AU LGV,

Aduwnsdsefles Crioemmli (NesTerL L (b
uwehTu(RS&IDd Guigl A6 ofFsH  BHlweuwns
BQnss  Geuetor(Hid. eTeiGou  ABGT  LpIgUI
ahn  Qevnutd  ettnTs  BhHs  Geuetur(hLb.
Caumieisions g dlened  &HDPld  eTHL(HLD
Qovrruioneg (CupdHulesmed QULPABIGLILIL L ),
2AFFHHOD U Borning  (DetreyreL
FDWlesT SMgewtLons) Fiflwns ummhs Geuets(hLb.
Qaiouty  Oouaflf(h  Flldmepuietr  afFsH
A BN EBMLOGVILD, GHE@DWTLOSYLD UL LD 7.5 i)
2 eirenLig @)\mdbs Geuesst(hLb.

BB AL LTSHBIFGHT  HILIBBET
(Barkhausen ~ Criteria) LwehiL(RSs Gouessr(Hid B\
SLDS ST UM STLILHEGSTDI.

-
A = QupdSulissr @evrmLitb (Amplifier gain)

B =196s1er L Sleir @ omhm GFwedun(h (transfer
function of feedback)

74.3 SADVQY ST [ LIbSHE 6T
(Condition for Oscillation)

ANGEEN e LO)GHT GO (LSS @eurLipLb,
etrepr’ L umedsuied epUBLd @LpLiLd FLOLDTS
Qus@o  Gung  Goiwewmls ety L b
RCr  FlTCleueimenfleh  BlHLpLD. O FHATEILOTSE
Oavafluii'(h  Fllseepuiest @ UGS (1/30)
Setrepri’Loms 2 ereflign@ @Gr &L Lddlev
HHLOCUTS, CLihSENINGT UTLILLTGHS 30 LOL IS,
A BLOTE) AV FEMET 2 (IhaUTdHGLD.
ADVWITEEUNGT LpENLI LIS ST

1. 2A@6eVaH6T (1h @D L
2B T6euessiessiich et Gm Gauessr(hLb.

m 2AMGUITSHSEHET — UmLLD 7
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2. A6 SeIeT oiF & 6Tl IGLITGLD
Bleeowinesns B)mds Gouetsr(hLb.

uebGoup AMeVWTSE  QUGAUGMLOLIL  (LPEDDEET
uwestumiged  2.6rer  Gundlepid,  GLomevsTL
HUbS®RTE®ET  AGUUDL WSS OB TeTGL
ADLOEGIDE.  Flov  eugauenioli GO L
ADVMGSDBULD,  ASTOleuessT L LD
©_(IHUTE:GHEIGHMEHT. QUL QULOLIL GTQURITM)
BBL19ewiLD FLOGEHSGHS CHMGUIITET [HleDeVILITEHT
ofFs  Lompid  AFF0euetsr  Gnd  HLpdHevTL
auLflpemmaements LwieTL(hSs Gauesr(hLp.

CFwepemm 1: GrioemLl 9esTanrL L LD
(b 2ASTCeuesTeniled 1oL (HGL BlaLpLb, S Taig)
CH@aULITEesT AV HATGT HB)T6)6UGHT GTETLINS
o i) CFuia)b. @smer AL CHMaULITET
26 euessTeninG o rflw FLOHEGHEWLILT
eTanrL L Lo Hi7 Ceuesst(hLb A6vevdy LesTanrL L
FLoldameh G B LSl (in phase) SR ESTDSI
eTaTLIGS 2 M) O\Fu I Geuasr(hLd.

ClFwebpedm2: DG HEHS S,
(oscillation) GurgLonest Glpdbsd CHeeuLiL(hLb
2 T0euetiTensfley, sayd GmiS UL L wHeuLD
oarer  QupsHIh poLOupImS 2 pid
OFunueLp.

CFwepemm 3: @uetr(h COBrliy (set)
LOVGHT GO (LS B HeNTe H@h G el G OleuarflufL eoL
Lomhm, @ GumsSeow Frall (Switch) wpewmuied
uweru(hds  Geuadsr(pip. @Ol Smev
BTDSSSIL 6T CLhdbHew @uiss onmitb Blnids
OFUIgy), 2 (Heurd@Lb FLidam@huisst Hiev CrIHms
s (HluBSS wpigudb. GFwebapen 1 LoHmId 2
MFGHT  ADVWTHENIYILD, CFweLpedD 3 FHIT
ADWTHEeILD LiwicsTL(hHleTmet.

7.4.4 [Blewevwres ofF %
(Constant Amplitude)

UL LD7.4u506D STL" 19U ST @TGUT DI §p(IhHHGDILITSHEN6D
Qh  OumsdFanm, Griweml esrayr L &
FDOM| LODHMILD AMeVeYH6TIesT AF) 0TGN
sLBULUBSHID  ULPLP®ODEET 2 GTeTeT.  §(1h
IC @ase) &Hm), RF eFer HAamevwmsEuieh
2 (HUTGLD  ADeVaysaand &L (HLL(hd SIS
Gurev e1&)TLoaMLI etrerL L & &Ml
FLllsam@hsarler efFame HleaweuliL(hdHibleTn).

BeveuriLg HETELD Bsvevrallig 6h
FLlldmehsafles oids Afla ABETs G®ODHS
S8t LD 2HDVeyHeT T (damped oscillation) LomaSlef (HLb.
LoAMASL UL LD 7.560 HMLIqujeTeneutn aidFs Fnls
Asns o wihsg  oapuIL®L  GgHU(BSHILD.
eT1ad1Geu  Hlewevwiner eiFenals Gum  GlLipdHludesr
Oevarflu§ (h  @evruionesgy (Gain) AeevayEerlesr
Cung sevtesfldeFwins s (HriLdsL Geuess(hLb.
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eplql smHm| eomuib < 1
SHE0OILD SImEDEYSHEIT

el &Hm| GeomLib =1
HlemeOILITEDT 6556w SIEMEDEYGHET

gl shHm| Seomuid > 1
wifls Hlemeouleotmed Gemeney

\ _/

uLLp 7.5 levevwinen afFsH

7.5 19gmeTlevL
ADUWITSHEUINGHT U BHGIT

ADCWITEHEFGIT OleuaGaumy OuwFsefled
@@L‘uﬁ?@y[a FNITH ADVFDENS FH(HLD Gy
uenflevw g  OFuiflesimerr.  Qeunmlesr O igF
FMHMIGT AdLOLILLD, (96T L LD auLprhif) @)LprianL
(R OlFuwiyd wpemuiled Lot (HGLo ommiL(hFlesTmert.
® estergmd  &npiseriey LweTUBD  LeGaumy

AMVIITSEH ST FleveunNewnd H1essTGLTLD.

o AL el eI

o . S S L LOIHD A®EUUITES)

© UGS ADUWTSHE

7.5.1  ammyL el Sewevwndd) (Hartley
Oscillator)

uLtb 7.6 amriled seuwnsEullesr et DM
2. @F IC amsdw FIibss. Beleums
2mWnsd 2 hudd  OFduyd  eunbestmed
215 T60auessr (Radio frequency) 2A@eu&6IT 30 kH: (Lpsheh
30 MH: auedy @pd@Lo. Qbs 21hi0leuetraness
Blresuiiug  Amevwinds)-
e  oarer  OamligdFsHny)
(Tank circuit) %@Ld. CBILI1gF $
FMMlev L , L, 6168 LOIGHT T 68TIq 3
(Inductor) Q&L  @)enewr- \

9eib,  AUDBIDSGL LSS
Benewtifev C 616510 LB6TGH-
GENLD HAGDLDBSIGITGTGHT. grebis i ed

QUM : DL 60 AMWITIE) 1915241
2B gredls anmil el eretin fl@h@hTenfliimed
SGT(HING SBLILIL L ). QaiaemeviiTd:Hudlesr
SHHGSHIQULDTGE  ALDFLOTGHTS QH6HT  QewFayd
FHMled Qevewuidalii L @uess(h L6 SessiquLD
AUDDILGT LSS Bwewtife) BewessrddbliL L
Qh  OTCEHSEUID  HGBHLD.  ADGWITEHEFS,
Caameuwines  eiteprl’e.  Fibldeweh  Qrevs(h
186511681 u6tT 5 (Halleb @)hbg 6T(HSBLILI(HEDS).

&L L @LOLILY: )b FHmI Oung)
o 1fiptiunest  (CE)  eugeuemioliy — Lpewmuiled
2 @Teng). LGS &6 Ry Lommith R, 1hletiewn(Lpsd
UGEBHANETE 2 6N, BBGT) G
UGHEG STUUED  OGTeI(LpSBLD  LUTHITSS;
@®DFSTNG). OeTCHEE BT Crr Cop wpadmGWw
o airerf(p ommytd Cevefluf(h uGHuileh AC Hdesenev
sLSSad, DC 1fehicipdsdamsd H(H%HHa|D
uweru(hEletrmerr. 2 8liprinest  10erGHehS  Cp
by auLfl eTCHSEwTsS C\F e (HEGTN).

( ALHSHHUTEDTTED ©_([HEUTSHESLILI(LD )
180°&LL LoMHMLD v
_) ¢ O+VCC OL\
aX .
ng RFC ‘ VoV
e
. 11 OVo
Cc2
I (V o
! NS
R2 RE e Qg;n'l_l_q&&_rr)mnsu
—Cg — Gnesnssor,
BairsaLiLbD 180°
SLLLOMHMLD
\ _J
ULLD 7.6 @il el SAeeliTss)
UMLLD 7 2ADEUUITEHEHET 147
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Gavewev GFuiuyd  aflgid: st HMHMIGHT
Fgnafow  QusSHwey et (ON)  10e1GssH) C
Olester L 1d  (charge) AdLEME).  1O6TCH5E)
LPLPEDLOUITS LOlGTa@rL L LD OUHDLIGET
ietrgredirig Ly opmib L, eutplwinas 1blestesflnds Lo
(discharge)  QFu1g  Amevaysamar  (Oscillations)
2 (HUTSGHSIDG.  Baloueevayser  (fereyrL L
wpoouiled L, ulled @mbs  1qpmeTdlsiuL et
gttt ugHEG  SoOul @,  OL@hSeILLL
Hlawauuiled $6levL fled @pbg OeuaflGuimibleTng).

anmied  AmevwndHuie Qe (h
eflpLoney S omHmid (phase shift) HlaLpssLi-
upflesimg. L, leigremiguilemey  180° &L
apppLd,  goreTSlsiuL flestied  180°  HLL
LoaHopLd gHUBEGTIDS. 2% OLondsLd 360°HL L
LoTDHDLD TG TLSTED, @end ChioemLl (NesTanrL’ L LD
eTetTEICDTLD.  @gevined (NetTanrL L onesgy G
S L GH6) 2 6Tengmey OFTLjaFSunes Hewiuing
SAMeVaYH6iT (undamped oscillations) 2 (HeUTHGSTDET.

2A@WITSHEUNST B TCauesTenesid; Ly, L,
LommiLd C 687 Lo 1) mes1 g G)ETa8sT (B HeveTdhEIL GUTLD.

(i)

7.5.2 . f. sLL onHn A@ewinsd)
(RC Phase Shift Oscillator)

leirsanL (R), 0es1CHehH (C) 2 miliys@nL e S L
tomm (phase shift) &hHevmuyid Qevessisgid O\FwichL-
(hib 2AemevwimdHleows RC &1 omHm SHeeuwiTds)
eT1 S0, @& GdMBS HFHTOGUGTT 2 6iTer
ADVEDST 2 (hUMdhE LIWGTL(HEGSTNG). OFesTD
UM gHlev Lgds LC AmeuwinsHuied  @ressi(h
G®ODUT(HHET BIHhSHET. A

1. Bleevwmnm 215)i6euessr (frequency instability)
2. @&®Dhd ASTOIGTT HADVEMET 2 (heTdhb

P uIng.

QUTTLY: <278 S L LommHm
ADVWITEEITGTSH 1958 ALD AeWT(H  FrufL
W. QenmesiFil er6itn fl@h@hTesiwimed (LpFHedleh
SlIyflevLo QUi L ).

S LE@LOIL: ULLD 7.7 4J.H. &L L LoahHm
ADWTEEUNGST LO6THDNI AGLD. BbS HHMleh
QB G ITTHVL [T QILI(h:yLD, 247.F). S L LDADHD
u@HyLd 2 6irene. UL Lompm FHmled R;C; R,C,,
R;C; 61651 2 1" 19floy %6 2 Girenes. @@]@@Jn@ 247,
&. 19fleyd 60° 1L LoMHMSE®S FH(HFTD G HUI6H
R wnmid C et iy Cainbbls(BssiL(hEn).

) . L=Li+1L QLordsLd 180° &1L LomHmLd 7.8, 19fefesmed
i epLbserr ° (HUTSSLILBEDG.
1. AevwiTdHudesr 2F) 70 a6EsTEm GUIT
CormaudGanu  wmib  eTCHdbEenws o Sy ie £ - 1
LweTU(RSE) LomhHm (LpLgufLD. 0 27RCV6
2. 2F)76leuetr sTabanev (Lp(LpaudiLb G afdF e Ri=R;=Rs=R
(amplitude) BlenevwimsL GLHM)(HEHSLD. C;=C,=C3=C
( )
Vee
Rc
H I—asuaﬂuﬁ(b
Co
| | | | | |
[ 'l ) G | B ¢ °
Cl C2 C3
R1 RZ
§ % Re —
© o
\ _ _J

UL Ld 7.7 RC &L Lomhm Si@euitnd:ds)

m 2AMGUITSHSEHET — UmLLD 7
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Gavewev Oy  gip:  LOeTHEDHMIGHT
Frafleow  @uidflweyest(ON), FhHmlh@ GFebeyid
DC esrgmiddled emu®d  Fomm  ommun(h
(random variation) <1606V 19TmesTHFSVLfleb eIMLI(HLD
Qevgsaed Lommun(h  (noise  variation)  HTTGESILOTS
DADVHET D DUSSWITESIDGT.  Beeuemevd6iT
g gresTFletuL flestied QLB HLILI(HSGSTDEDT.
OLpSHuesT Clevamluf(p Lolstrenr(LpssiLd (Eo) 9astanmL’ L
wpmmuiled AT FHBING STUILBHESIDE. 247
& Fhm 180° S onhmEmS THUBSE FetT
Oeuarlu§(h LAesTa8I(LpdBH ML GILI(hEIh S 2 GITeIL 15
(Ei) amflesimg). @danmlesr Nestenri’t  1edrewrid
(feedback fraction) = Ei

Eo
Ei = o 6iraf(p Lolehreu Lpddid
Eo = Qauafluf(p ietiannpdsid

ATH. &L waHn  AevwTsEudleh
g rerfleiur flesmed 180° S L LOADDAPLD, 2T .5,
FHMI6L 180° SL L LOMHMAPLD 2 (HUTSBLILI(HEDS).
2% OULoISSLD 360° B L LoMHDLD (LP(LY FLpHEFuI6D
SN CEYER) OFrL & Fwimest SIS
AV HET 2 NLIGENITS TGN

[HGST LD GIT
1. Bestonm), L)esT gy everig H6iT GHemauuileane.
2. 0% @onhs AL IOt 2 6irer
FLOGHDGHSENT 2 (HeUTShS% (LPIQULJLD.
3. 2«AFj6euess Blavevliyd FesTewin FMLILITS
2 GITEN ).

BDLOEGT

1. @setr 10etigsd) Gauafluf(n (Power output)
G®DAUTSE 2 6T

2. el L FLOGmEhEET GMmhd HeTaileh
2 GTGTHIGY  AMVGYSMET  ATLOILIS)
S1q GUTLD.

7.5.3 ug& SAameuwndd) (Crystal Oscillator)

Oungeuns  eTeb.F.  LoHMID — WTH. U
SAdVWTEHSMND  Fev  GODBET 2 GG
Qamiled Cavarflui’(h wevsarflssr AHT6aueEsT
Blevevwmmana(Instability) o erenerr.  arGlewesfleh
Qounifleh LwGTURLD LOGTHEL HGIT, LOGHTEHTCESIG
ASNieT OeutiLblenev LOMHN G 651160
LS ILeDL_HesTment. 61601G6) LOlGHTGUT(LpS:S
LommILIT(H HTITGHILDTS A6V H6IesT 2Hh)T6leuersT
LOMHDLOGHL HGT D).

GLoDBEHITL AIITHES@HSS, LOTHDTSE
LI & AT EBET 2AH)% b eDGULIL| HETEOLOWL GST
(stability) a1 GueDLOGSLILI(HEGTMENT. @)H6HT 2eLOLIL]
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STVl 6 mevwndSeowrs GurneiGn 2 erer
Cundleib 6160.F. FHBIDG LOTDDTSE LG HLOTCE S
(Crystal) Getranri’ L &HMled CFF&BLILBEDS.

QUITTM: 1880 <HUID AXT(H FHDE6]
DAV AWpdS  OletiFnISang (Piezoelectricity)
lehehTedflEeT  grGeuTsiv  opmid  wif)
HGHSTLWBSHET(T. NG (Lph6D
ool Gumflesr  Gurgy
LmeL0eLAIGHed6T GTGST
alehehITesl] QUL 67V
rGeFnGer’Ledg 2 (Heurdd)
2ASGHT eLpeVLD GFTGITT 6TGMD
H(HedlewiLs BuigEestrry.
(LpSH6L LG &H&HbIT6V
s BOu®SSLUUBILD
2w Hamw, GrnolFeved o tiewurt Lwiesu(hdS)
ofleh@hTe]l AGudervnesTL  M.bldsevFer 1917
ALD ASTH SLL®EET. eTaslaid Baurd)
wpetreflewin eumebL i S LG HMig GTETLIGITTEY
FIFDFSHGINISTRTS]. 1921 241D 246557(h l@h@h/TesT)
HMG  (PDHD GUITLEV LIGH AMIITHEW
° (HUTHEIGHITI.

i -

by B
QUTGOL [ SlL"L 6tT Hmig

ugsld  eTesiLg)  BFT  eTeudLiflg
FETOLOLJGTAT  @GeumiL s quarts), (BriLoedlesr(tourmaline)
ommitd GurelFeved o Li(Rochelle salt) Hwieummired
SwiflésiuBd g CUTBaIGLD. Blaa A(Lpsd
LOIGT GNlem6IT6Y 6T6H M &ewsIdhendL GILIHMIGT T

S (PSS LO)6HT alaweray (Piezoelectric effect)

QI LIg BSHEDG BibE)T (PSS SH B (mechanical
stress)  S(HLOGUTS), ASDHCHHU  LOGTEIL L S
(electric charge) A&l 2 (HUTHGHGSTDEI. LOTDTHLI
ugsdSnG estyevtd (Electric field) HmoGumgy
Qi ellens Si(Lps5BLb (mechanical strain) 7HU(HLD.
B#Gas  Apds 06T alewena)  eTeLILI(HLD.
QFOFwedUML IgeTTeY  LIgHLOTENE GBI L
2AFT6euessTensieh Amevaysamer Gauerluf(hLb.

erEpy  erdsp: uLlp 7.8  uiled
QIIGIFLT LIgsH AeundbEuiesT LiesTanmi
S LLIUL (HeTengy). @bleb 1AeiSemL 6T R, LopmyLd
R, 18)6tT601 (LSS @IS THG LD, D LOLDLILITEHT
0esigamL. Ry s&mem Hleveuliu(hésayd (stabilize)
OFlifletrmerr. Gogpib o BpriLTer  B)eT G5
Cp wmhmeurfl  106818ssEwnsa) D, Qeeniiy
O16518BSHS) C; A6 TDUMGH LoHMILD I euML]
Banr G 2.airer DC LOGTeSI (LpdBH®SS & (HdHa LD
uwesu(PEeImg).  erputest  Fhmled 2 eirer RF
letrgressg (coil) evigy AC FLbldban@hsear DC
Friwar (Vee) &nmh@ Cunsngeunn &bHdSesms).
oTdiGay  Oevafl§L (R FLOSEMGHBGT  eTDLITGHT
auLplwng uepelin@s (load) GlFcbSlesTmeET.

UMLLD 7 2ADEUUITEHEHET m
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R.IF. Gamdb
i E
il v
G; cz:]l_[L_L -
TR = [
% c2/ﬂ\ _
" ng ~GCg

wn_iip 7.8 iy pmeidai i w5 ey

Gauanev  OFuiyp  alsip:  10l6irgHMIeH
o erenr gl QuidHwa er(ON) 106135 5H)
Cq Wlasteyri’ L ib (charge) GQUMISIDSI. LPULPFLOWITS
10165185 &HS) 1letranr L b (Charge) AL LIDG
letrasfingaid  (Discharge) QFUIG  A@®CVGYBE®ET
o GWIL 1HGEDE.  2AMeveyseflesr  2dh)TGlauetT
2Aeneutag  OSIGsEEST  Cp, C,  oHmILD
U1 B5E)6HT LodlIeoud Fijha B)Hdb@GLb.

ADUITHEUNGET AFTOGUGTT HTAUTCH S
LIg 55F6T spdglTay (resonant) SAFTOevcETER &G
FLOLOMS  @HIHGLOTETTE), AFS 2 mibldHetTanLD
2 LU AMVEDET QEFHDHM 2 (HUTHGHLD. LGS
2wITGEudeT OFwebun(h Geuliu Blavevullestmed
eTa1e9% LTSI ILLD AL aub)ehanev.

HGST GDLDEGIT
1. swins Q" sres.
2. 1085 EDInest 2E) 0 6ET BeDeULILIGSETGOLD.
3. erefledLowiTest Hmmy.

B®LDBET

1. @®Feyd &HDISL LWGTURSGS (LPIGUITT.

2. UQBLD 2 DL WG] TRTE6 B)Heert
@®DhS OeTFSS) FHmisefey Lol (HGL
LwisTLBES Wpiguid.

m 2AMGUITSHSEHET — UmLLD 7
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754 UIQ& el TdhEUIGHT
LwesTUIT(h 6T

LIg & ADVWITEHEEET BessoFwes (Microprocessor)
onmitd  plesTsL HruhdSs@d  (Microcontroller)
Cameuwrest &qsng FLoldhameheavws (Clock Signal)
QLIS LWGTU(RSTNG. @& Ameidg 2 6T
[OMEEZ 0] RSFHWssSSSTer (Synchronization)
BQHMTS HGLIB®ET 2 DLdS) OFuIEng). GLosyid
Qnemia Lommitb eflesroleuer] O\FwebLITL 19 HEBTES
sy  pepow  Spiour  HiieudldsayLb,
uLplBL SFa L LWGTL(HEGTDS).

eV ENUNewITey eflesirolaer] Liicsidhend
QIMIFSE) Lohmip enef(h OFneyd, S AiEamen
APWIGLD,  HMDUGH RS  LODMILD LRSS
FNSTHIH@HSGS Copamautet Grid FLOGEGHILI
(Timing Signal) G\s1(h%&@LD (LpLguLLD. CXHTLAIGH FyammuileD
o 6 LeVGaun LIWGTLT(hS6TTe SHevsile], Blevds
wpedm, SLHFm ABlelwed, Gom b, 2 cwTflEe,
OBTeUHOHTL L  Lohmid o' (h  @uidssLD
AFWNDID Lg%  AeewiTdd  LGTL(HEGSTMS.
Beweusar Sesiiuiiid) srenmuileh @uimkBlrd s (Hrwmy
ohmid  9lfetsiv - Kmelsefleh  LwGSTL(HHGHTEDT.
Gueptp o'y ouGuns’ Qb Ferm e
OBTenedHTl ), BB — Hesolledt),  HTOuNTES)
eflewemu’ (.,  GumbeLoser, eublesied  LommiLb
A6VGLIE) GLiesTneumMIeVILD LI IGSTLI(HEGSTMGST.
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EMLIC TG b5 510 S5 ona s @
@5 flujwon? UWGTU[HISSUUMHID SicmeownsSl 6rg)?
L6V 2ADeV AdeuiTdBenw(Multi wave oscillator)
LwiGhLI(hd ) Yy Grmi'1d et INGEETRY]
SEFDFDW ST (LPLGLJLD.

7.6 UGTEOLD A Tedl%6iT
(MULTIVIBRATORS)

LIGSTnLD AF)TNFHET GTGOTLIG)
Bgeser(h [HlanevEamar
2 LU HleneuLommm
(Switching) @ mIILIM@LD. @)s6tT
Beser(h Blevevsatlayb
OB H6T (1g TGS T FlSTVL [T)
o orenas. @&l 1pHed
16leneuudesr Oaverlui(h
Qs meus Hlemevd:@
o @r of L T & @ b,
<24C5CurmetTm) BQessLmeug) Blewevullesr
Qovaflf  wpBed  Hlwevdd 2 @TefLnEeb
STULBSSDE. @B BHlewevsefier GeuafluiL g 6b
atiml 2wy Blevevwnseb(ON state) LomODTETM)
SLpBlevevwiTaao(OFF state) @m:SLD.

ustteny  ASlielsafletr  GeveudL enr
Hljewuiss ohbs (passive) 2 mILILSETTGT LOGTHML
ommiid 10651GH ) LiwicsTLI(HEGSTmEHT.

Gameirm) ez;L‘i));rdsm.b

agrm:  Bloewnn  AbFel 616D
P  ustten  AFTell AT Slmw
Qametrf) &M oHmib wedlesr ennd eT6hm
N @h@hTelBeT 1920 24D 4eTT(H H6557(H1I1g eI
SHIGNE FHO®OD @ LT AHjei 616y
ADLPSFTT.  TOlevastled  ApedT  OlauafluiL (B
ARG QLD I ElnFauTs Bbbo).

® CH ||

uetTanLo AHHTISGT eLpetTm cuedBLILI(HLD.
A6

1. Bleewmhn ueTenio Ad)jad)
2. (mBlanev LUGTEnLD Al Ta)
3. @ublevev uctTanLy )T,

7.6.1 Hevewwmhm ueTenLp i) jai(Astable
multivibrator)

6Ths (b Ceuafliiym sresr(hid SHigriyib (triggering
pulse)  SOUULALOD  &FHIJ  HAweved  (square
wave) 2 (BQUTHGLD FHH®D HleveuwmhHnD LIGTENLD
ablrel)  e1e1HCmIDd. @Fewest &M geTesm
(free running) UelTeLD AHTe) 6TGHIMILD Fa MGVTLD.
@Flev omns Blewev(stable state) @evevev. LOMMTH
Quew(h  A@pwereune(quasi)  LOADITE  Hlavev
i (WG 2 drare. @net(h Blaevasaileh 6eiTmy
OFwHUB(ON state) Blavevulled @pE@GLd Cud)
wnHGmrermy  OFwpurm  Hlewevufleb(OFF  state)
Qrs@p. @O’ L  CrisHn@l  9ees
1016518554 10)etTaslind:aLn(discharge) GFuiuyd Gungy
Qs (h Hlevevs@nid GFwdL(R LobmiL QFwmHLL T
Blenevenws LommHmld GVbT6i @MpLD.

7.6.2 (mbleve LstTanLd Sidljal
(Monostable multivibrator)

Qs s Ustieny AbFeiluiled h LoD
fBlaeouyip(stable  state), R(H  A®JWeTeure(quasi)
oINS Hleeuuld 2 GITeTeul.
Qs "6pahT agm”"
uetteno  Abiedl  eredTmyLD
AMLPEHBGITLD. B\ atr
Oeuaflui(h Figlufesr Gmy
DTS SiorestliiLg)

R
11 R
C]_ C2 L2C
A l_j
B -
B R1 Ry :
: % p v
o e
‘o1 L RRE  ERry 3
- = l = —
~Ves N
o eirerf(h 1 N o grefh 2
g g
\_ )

uLip 7.9 @pBledev LTl bied
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RC Gry wommledwn@Ld. @seer Siplw 1.11 * R * C
GHBSHTSDSL1 L6TL(HSSHEVTLD.

Heweowmnn ustevrn  AHFall  Gumettmy
QT  FHT ADUDW  FCTGHF®FWITS
O (HAUTSS  (LPIQUITE. TG FSHIT ADCUGLI
o DusS) GFin Ceueflliyn Hre(Hd SHiglienu
Bah& 57 Gouetsr(hLD.

7.6.3 @@ﬁmw LeTanLo i) jadl(Bistable

Multivibrator)
BQalaims usstany Akieiluled @yessr(h Lo
Bleevsair(stable  state) o girenew. e  blavevuileh

Qwbg  LHODTH  BHeewd@ Lam, SHTeET(HLD
SN lienu(triggering pulse) &HPING S7 Gousssr(hLb.
LeBT(FLD wpha Blaevenis el LoHEMI(H
STIT(HLD Fig iy CHmauli(BENG).

UL ULLD 7.9 @hblepey LGS TEHLD
2dliellufssr lehisbm G G Quas(h
NPN qpnesiFlsivL et Q; Lommitdb Q, 2 GiTenel.
gorestdleory Q, ulletr GevarflufLmesig LeiHenL
R, eupluns iqgmestflsiory  Q; uledt  <iigeumi
oL 6T Qevewtbgieeng).  ACHGLITGTL)
Q: Wetr Oeveflu§rensd R; eupuns Q, ullesr
VY] (LPEOGITLLL_GST QDT BSOS
161G GEH6T C; Lommitd C, Hlewevrommbm (Switching)
uetnienest  Gopu(hdgSleiimes. @sesineh 2 iy
2AF)TO\euETTE DL 1L FSHIT SADVEET L5)% CausbLons
eTLpd ) Quimud, eSipFE) ewipgip(fast rise and
fall ) 2 (BT EGTDGS. BBEHT HTTEILOTS AHGUHGIT
eTlIGUMGID Feevay (distortion) AewLaudblevanev. C;
ommiLd C, sLopL-GLiq mi(commutating) 16V6VH/ el
2111 (speed up) 1O)GTGSH &) 6168 SALPSSHLILI(HEDS).

Geuemev O&Fuuyip EINY LB)6sT
snmlesr  Fnalleow  QQusHwayer(ON)  Qy,
Q, er6ttD  IQITETHVLFHTl)  QETD  FLSS
SlunigHeTng. 10ee  @bs  1qIIGTFVL T
yfla(saturation) Blevevd@d GFevEm). LoHODT(H
gorerfleivr g erdljoemmr 196 TeTL L bITeh
Quirisng(cutoff) Hleveuulled 2 6Tengy. AHMaus Q;
Quitigaus1sab(ON), Q, @uhisissnsead(Off)
H(h&IGaurLd. @gGau FMmlest Lo BleewT@Lb.
Qdappb@ b ST FHigliy Geveflufeh
Bl $@id vy GbHlaweGu BighELb.

m 2AMGUITSHSEHET — UmLLD 7
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QuGungr @@  sr@TBh  Fugl.
thenemLoa)(Reset) LG G@H(Q 68 H1Qeumel (Lpewer)
o GirefL s SriupoGuIg), L6 LpettCesnd@d
FiL bl Absfdg ganestfsri Q ae
Quitisd(ON)  OFuifng). @serTed  eTMLTGH
1Bl TGeu1TL L LD 2 wiff /b AHH6T LOGHTE0 (LpS BB %
G®DFENG). cTewGey LOTeNI(LpSS @S FlullehT
SITTGEILOTS S L_GOT Bewews1ih ) 6T 6T
goresiFeL i Q; WerGarnd@d FaiL Hlavevens
Qubm @uikisng(OFF) Hoawd@d GFevdng).
@5CGau  iTEDBleT  @ETLTUG  LOTMIS
Bleveowngd. @bblevev grreiflevry Q; @
SI1&8 (B0 Fig LI H@bLD @16 Higd@GLD.

Gopaer.  GFwebLT 1gemes  BlBLpSS
e1dlILoamm g liewLiu)id LWGTL(RGSHRTLD. LG
(set) UGHGG 2 eTafLns e1blioemmd SHigLienL
SHLOGUTE  pHed  ADTH  Hleweuuiled b
QST Meus) LoMDTS HleeVd @ LOTHMLOGL HM).
eredioe)  UGHEG  eTHI®dD  HIGLILS
SBLOGUTG Lphansll Hlewevd:@ LOTHDLOGL HMH/.

LIWLIGHT &6IT
1. sewflest] hlavesausddled LwiGTLI(HEDS).

2. Quureylt ubeusip(Shift Register), eTevseusild
Fhmiseflesr (Counter) Blewaralsls LGHudleh
LIIGSTL(h &6t mes.

3. 2«APgOeuessy  eu@Luded(frequency  divider)
LwGTU(REID G

ucdr e SiSliehludledr uwesTum (i

o 2AFT0leuetsr auGSSEwmsLi (Frequency divider)
LIwIGSTLI(H SlGSTmGHT.
o @uibutiued ierestmdElwinasi (Sawtooth generator)
LWIGTL(R SIS TDS.
o A6V LOHMILD Fiq LI LAGSTeRITSEENIMSLT LWIGTLI(HEGSTDS).
o Blaeuwirest ASTOGUGET ASBTILOMS 2 GITNS).
o gLy LHmIb OFIeedaHTL & FnHnleh LweTL(HEeTN.
o Sewflast] HlaneTeuds Fo MISGTTHLI LILIGHTLI(HEGTNI.
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&HM6o 65 6eme6iT 6] & 6iT

1.

2.

3.
4.

ol eTevor  QFmhaer aferdasLd

1

WFGITAILG O LODMILD HFGT QUG AILODID AHGVHGTIGT H1q LILIGHL LIGETEL Db/

O\BTGRTL .

Q&ML L) Frpevhisemes GFwebLITL 1960 AmevwTHEUNT HeuFidamd An)bal

O\EMGESTL ).

AW TdEufed Crioamme (NeienrL L gdletr LweTUT L& CBMbg CBTHTL ).
Bevds (Lpa LoletTerrewyaflich Hianmuilest g liLeL wis @mbleev LstTenLd )il
BpLiuensd; C\aflhg O\BTewTL ).

af¢ & (Amplitude)

3I(H©Eh @ &FT D GUN (oI

FLOGEDEhH 2606V LOGHTEN (LpdEdHletT emay (2 wiTLb)

2

uL e wsevld (Bandwidth)

QP FDMI BWITGEBLD A TOGUGHT cuiTLbL

3

uig&Lp (Crystal)

Lilg & SGTLOULGTET GHDBL S &HIGHT(H AHMWITHENITS
uwestU(Haug)

Sewsilgg (Damped)

OBILFEHwmen Smevaysafler aids @Gammbg C\BTeiGL auhaIs

9esramre L 1b (Feedback)

b CupdEufetr GeuarflufL (B FLildeeruied sp(p LGH B3
FFEISENG 2 GTAfLTH FH(HaIS

<76 euessr (Frequency)

@O L Crr @evrGleverfluiiey Flaepid & iphFlseflest (Cycles)

A EEIES

uestenLo el (Multivibrator)

@i (h 1976 FSIVL [ GILI(BSESMETUIEOL LI FTSG )60
aiblauremler Geuafluf(hib LoHEWIGTHING, 2 rafl 1% &(HeUBesT
PLPGULD AGDVGYBMET 2 NLiddh) ClFuIa1g)

it auigaiomm (Non sinusoidal)

WFGHT UMATIGV6VTSH AHeuAHeLoLIL] (F&I1T, LpdBament, OlFalas
LoHmitd @TLbLLILGH 21eH6V)

<iemevaysar (Oscillation)

(i LowiyereflufeS mbg Famest LIMILTLIG6h FLildam@huiesr
180T GTTL L LD, LOIGHTGNI (LpSSSFGHT HHenTey 2i6hevds) [hlewev

10

&L L oammed (Phase shift)

P(h AMILOLINGH 2 6iTar &L SFeb erDL(hLb LomHDLD

11

LB@@G)J/‘I&';&L’D (Regeneration)

GmiioemmLl (NesTenrL L Lb

12

@355)7a) FHmI (Resonant circuit)

P RSSST6) 2Asvevg QFey FHHD6L LEGHG6wLg. LoDHMILD
1OGTGB S S Blanessis gy 1) T6auessTeneu GlLimiaig)

13

@6t augar (Sinusoidal)

OFGT QUGTEGUIL|GDL LI §3(Ih EDFETGULG. G HGGVILIGHLOLIL|

14

R&SFNded (Synchronization)

Burasn(h Sicvevgy 2AsN@ Gonur’ L CFwedun(hser Gy Griddled
v PG ilBSHeh BlsLDaIS

15

sewsiwing (Undamped)

Hl@euuITes g aF UL Ll HEEVHET
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@

69\ 6oT IT & & 6IT

1 sflwnen aflewLmwd Caib0sBdsl 6T(LpTIS
O P Rl Ty Y — LoTHWISGTMS
91) AC fetigsdlenw DC 10)esTF SIS
<) DC hleigdSlenws AC 10T SN
®) QuindT FohHenws AC 1B)6TFSHENITS
F) GLoMBGVITL. 6THILEGHE6V

1 Lod)IGIessT

2. @ LC gnastdlsivL i Aeuiinddluied 2 6iTer OFIGOUBLD 2 MILIL] weovmrrrrrrsren

<) LC Qs d FHm)
8) qoneiSleior i
3. AdeWITSHE 2 DLGHF Q\FuIn)ID HHWEVR BT
21) S ACVRYHET
®) uSTGUDHDLILL L HDEVSHEIT

24) iy SHD)
) RC &hmy

24) ST VR BT
F) GLoMBGHITL. 6THIQYLEGHENGV

4. amrir e Aemevwinsd) Qungieunsl LwWeTL(HLD FASETLD

<) ounolestied eunhis)
®) CBTEVSHHTL & curhid)

2) aunlened pedlumiis
) OBTemevdETL & el

5. UL oaHm A®ewTdEuN LweTUBHSSIUEBLD RC DAGBET covvvvrvrrrrrre

21) @yevsr(h 24) eLpedIm)

6. &L L LoIHD A®WTSENN) AFH)TC)eUETEHT BTG @GHLD 2 MILILBET cvvvveesssessses
@) R ohmito C ) R ommiip L

<1) L opmiib C <) R, L wopmito C

Q) mran ) QG

7. (b Lg&dHeO(Crystal) 2A1PSS LOIGHT GNGDGTR GTGHTLIE wurerrrsssseres
<21) Qi SA(LPSHSLD HTIGILOTS 63(1h LOGTGU(LPSSHLD 2 (TS SBLIL(HaUS]
<) Oauliublenev srgewions e uied LomHmLd eTmL(hald/

@) Oailiudeev Hmgesions AH)rOleuessessiich LomhHmLD eTHLI(HGUS

) GLoMBGUITL. 6THIa LE)6LEMEV

ERTT X2 3 2 ) - QTS LI F AMILITSHE AL T0leuetTeanenT LFa LD Hlavevwins @hdsd
OFUIEDS
@) sgas se %) Abiay sarwn @) Gonbs Q' ) 2 wiss Q'

9. 6T Hleweuuiaid BleeuwiHm LGTELD HENTET covvrrrrrrsrsnn. B ms&LD

<91) Hlewevwinesigns(stable)
<) Blevevwihmsras(unstable)
@) glﬁgjﬁ@@mn&(&turatcd)
) (=4) bt (@)

10. 61 HleaweuuiepLp(State) @mblevev LctTanLd Hb)Tad

91) Hlewevwinesigis(stable)

) glﬁgﬁmw(unsmbk)

11.  6(h P(BHEI®E LIGTEOLD HBNTG wrverrrsrrrrrs [QGEICTY

21) (b LoD Hlevevw/Lb @etr]
@) Quessr(h LoD HleeVILITS

m AMUITEHEFET — LTLLD 7
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<) Blevevwmmsrs(unstable)
) FHSBSNILOTS

<) (I LTS [hleneuiinds
F) GLoMBGVITL. 6THIQYLEGHE6V
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12.  ep(h SAdgwereure(Quasi) LoTMTS Blevev GbmieTer LieTaHnHmI

=) @pblevev ListTanLo 2Abal Fmmy <2%) (Bblanev LeTenLo 1H)Tel Fnmi
Q) epettmy LoMDITS Fledevd EhHm) ) eLpedTm) Blenevd Fmm)
II o S aflsafleh allewL wefldsayb 3 LoSIOLIGTT

1. ADWITEE 6TGHTLIG GTGHTGT? ABGH UDBLILITL G OGS Fn )] .

2. 2ApsS LO)6HT lenenay 6TeTLIS) 6TaHT6w?

3. FGHIT ADVHGT eTalaUmn] 2 DLdS OFuiL(hHETMET 6T TL®BS Fn M.
4. 1gpreTFleL [ SHWITSEUIGT UMBH®ENTT; dn D).

5. A@WndEuGed GrroemL 1965TeTL L LD 6TGDITCY 6T65T6ur?

6. LIGTEMLD AF)TaI GTGHTLILI GTGHTGH? AHBGH QUMBHET G Fa M)].

7. UGS ADWTEEUINGT BGTOLD, HMLOFMETS H(hb.

Il SipsaerL aflertssendd @b Ushs dAaralleh alleL wafldhsa)Lb 5 Lo)IGILIGET
1. &ewflyLd, HEIWIMTH AV FHMET AHMAGILOLIL] LIL SFHIL 6T eII6T % %.
2. ADWTSENIND 2 GTaT LpSHN LGS ST LLSGIL 65T 96T s @b,
3. @iy aumrs!
i. Bleevwhm uestenLo 21h)ial (Astable multivibrator)
ii. sppBlevev uatTanLo 2AF)7ai (Monostable multivibrator)

4. h AdeVWTHENUINT CFwicbuTL g 6h CrTLoemMLI 1965Te0IL L LD HGUFNILOTEIS] GTGHTLINS [6(BL5%:%a LD,

IV &ipdseirL aflarndsend g alflans alleL wefldsa)b 10 Lo&)1G)LIGSsT
1. amrjl el emeuwndEuiest s L ety wHmid Ceaeme CFunb wpemedws THEDD UL Sl 65T
aNaurfldEa Lb.

2. wd.H. sL wrHn AmevwnsEuiett CFwebLTL 1gemer eTdEnHmI LIL S 68T eflauflbEayLb.
3. LIg& SADUTSEUNGT LOGTHEDHM UL LD euedIbdl 2H6tT OFweOLpeDE®6n eileufldEa Lb.

4. @ublevev uettany ASiell s Leoioliy wpmib Geume CFuyd ssmE LOGTHFHNDI LIL Gl 6T

el sa)Lb.
L H6iT
1. (<) 2.(@) 3.(=) 4.(=1)
5. (<) 6.(Q) 7. (1) 8. (/)
9. (<) 10.(=1) 11. (<) 12. ()

n Yo . ' . . ' .
Without your involvement you can t succeed, with your involvement you can't fail.

"o iig@peLw FHUTE Beevriosd Shiser Qe G wLpiguId). 2 HhSEHEL LI
FRuI® 2 6irer Gung Hriseir CHMeLellHeL W (LPIGUITF).

o7.19.G. S1L15/6H HGVITLD

umLLd 7 A®UITSHEHET m
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S0HH0IEH
1Bl 6ot 6ot sy flwico
(Digital Electronics)

Hwps@nefleh @b 19851° L 6b 1o)6hT 6w awy) oliwiedl6hr S5 gIauLd
ups) Gmer — 39260 GO LIUL (B eTeTS
&M6iT 392

eTTOlewTalTLI aT et GwiLpS0lgeiTL Q)aiadl e (hLb
SeTolewTetTL QUTIPLD 2 Ufjd:S.

aflerd;sLd
e1680T 67681 M) O\FTebeVLILI(Heuet, 6T(Lpdd eTetTm) GlFmeveuLiLI(haueT HEw @revsant uyib
QUIT(LPLD LDSSEHE: G BT HEIT TGS M) Fa MIGUIT.

OUTHETL_&H&1D
8.1 UiyeoL LoHmILD BVSSUMSE FLE) D @EHBET 8.6 @mblaev e safer @puf® s6r
8.2 Qadsamss FHmI 8.7 Hdd aUMUNGOBET
® 8.3 GTGUST (LPEDDBGIT 8.8 L,eOWGT cuanIaySH6ir ®
8.4 GTGRTAPEOD LOMDDIAIEET 8.9 Bavssaians L6 el ofliiedl6tr <1l Fa cukISeT

8.5 @\BH®6V TETEGMGHT Fa L' L6, HLASH (LpaD topgitd By Ll coibieseir

&HmeSleor Grmé&sID

m Bavdsaians ileTaremyafluicd  LTLLD 8
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| @fapsid

1)etrewr gy afliich gewmuileh @evdsdbarandsd FHmi-
serflett  OlFwebLT(hEemen ABlbs  OLBT6T @MHLD
unLlr 9fGa  @evdaseuems  LstTeramailiLich
G INNCE TR

BV55aIS TGN QIMTTSHMBUIG GHL L QLG LD
Hoasialh@ aumausl QdSalamedd  SessILILITGT
HmILd  BevdsaInsd  HesstlesllBT ST,  Beval
Quass(hp  Qevdsaians  Lieter e ailiLieyddhd
Anis  TBHSSHIST (HH6T. @edar  Lor’ (HLo6O6VTF,
Bleirermt H1evdHeh B)bb BevdHaIenS 5 HMIH®T S
Q1T (h 2 (KUTSHLILL TS FISEhIEGT @ebenev
GTGSTM)]  Fa DGUITLD. GLOBDSEET  eflewemiT(hLD
Gumbedy  Lpsed  unblenTel,  ClBTEmeVEHTL &),
QFWNHDBSHCHTGH 6TGS AT F|F FITHIhIGeYILD
[O)iE; Bvssaiens 1B)etrev1 gy aliieSlesT
O FweLLIT(HH6T HlOMBESHIGTETS.

R Lpe&Tuedl(bhbgl LoHEDI(TH LP&TH:S,
ietrasiawy FLilGe@hani AILILusDE BTest(h
(LPWDHET 2 6T TG, SHeE,

1. eUiyeLp (Lpewn
2. BVdHaI®S (LPEDD

8.1 &LILGOLD FLB)SEDGHSEET
LoHmILD QvIEaIDE
FLE) & 0(6h B 6T

i) @uiyenLD FL)% e @h
OB FEFFwWNS Lo S051essGL Ul @ Lo
FLbldba@h (L8)eTGastnL L b SHebevdy) LOIGHT6T(LPSSHLD)
QLI FLO)Sen@Eh eTeaLILI(RLD.

o Frgewid: HeFMUIL ) 6TeIED F6T
QULG GU S EDGUHGIT

( )

|Volts (v)

\ _/

uLLb 8.1 QUienL FLB)de(Eh

il) @vssaas FL)dhEh
R FLOGMEH AHSULFLOTS B BBV SAcOeVS/

@b disemen o' (HGLD C\BT68I (BESTE )
Qs saiemns FLidameh 6TeuLILI(HLD.
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2 FHTTGWILD : FHIT HDGVEHGT

~
y,

\ Square wave

[y

Amplitude
©
]
T

>

Time —>

\ _/

UL 8.2 Bevdsarand FLb)de@@h

Qavdsaims FLllbamen BIev(h Flaevsamarn
(ON  or OFF) 1o '(hCo  Glmevsriq (hLILIBTGY,
IV SAMTQYEMETD HT (LPLIGEDS. 6TeTCa,
BUDUPEDIITEE] HGTGTS (LPEOMEDWLIT; HITL IGEYILD
ANBSS15S HESLILBSDS).

| 82. Qwdsaimss HHm

Qssaims Fildhmehsmen Lol (KGL @swim-
aMddatqu BeTeramafliich Fnmidhd Blevdseal-
®&F FDMI 6167 G,

o Hyeid: QS SaIeEd  HESSTILILITGH,

BevdFaienHd; Hevurleu.

Qssamsd  QFwebur(h  eT6hTLIS
Quplaevd CQFwevumewr  (ON or OFF 246b6vg/
1 or 0) Q&HTHTL M6, BovdFaUEF FMHMIH6TcH
1 wHmid 0 erehtn  @pBlewev  eTaRITLHD
LweTU(RSSLIL(HEDS).

245G, BevdEaienHd FHmIHefeh
uweTLU(WSSLILPBLD  GTETLPEDEET — LHM)  BILD
2A)b) OFM6Ter Couetiriq g AHeuFwiLD.

| 8.3. 168 (LpemMBGIT

AP LpSLD

GTGRT  (LpdD  6TedTLG  Oungieuns  GLT(HL Hei
2606V LoD OVFWeOLIT(HE6IGH 6Te8sTessl%mEBEILI
2AB)b&) QBTG LWGSTU(HLD (LPEDUITEHLD.

AN ETYE L (Lpemudieh LIF)GSTLD
GTG¥T  (BFLD6TERT)  (LpedD  LLGTL(HSSLILI(HEDS).
BHeb 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 AHW 10 QeVdSHHISET
sGEHausH@L  LweTL(HETDG.  A6TTeH
Bessams LiesTarenyafuieded 1 Lohmib 0 Hw
Bmblenev eTessEaNT LoL" (HGLO LIWIGTLI(HSS (LpLguyLD.

Qssaims Heilel), BIGETOFLIGUTSS
whmib  @evssams  LOGSTRIEnS  H(HallB6T
Guneimenay BID COFHT(HSHGHD SFLD GTGETHDET

utLib 8 Qavdsaimnds Loea e aiiich 157
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Corqwns  agnpsesian(y  OFwevnhmieug)
TG LIS LOIBLOE g GSILOMTGES QIFWIeVTEHLD. 6T Gay,
Qe @)mblevev 6168 (Lpammuieh C\F wevmmHmlesTeh
105 e16MBM15 @hdGLD. Blbd LpeD FAWITEISHTS
Qurbsiaid  LweTU(RSSHIUSD  AHS  Fioid

[OEET] TOGIGIDTEY  SFLD  GTGBTHETS
GOILSHEG U Qs B BB GTCETHMENLI
uwetu(hds  Couctmquimhsgl. cTe1Gay,

Qs Hodwsd G®DEHGLD CHIHHle) cTevsmenilaney
e, ublesinmi blevev GUTGSTD 6168 (LPEDDSHEHLD
LwGTU(RSSLILBHEHTDET.  BESMBUI GT6HTHETGHT
Berioneng @ mbleev cTesselesr Sendams ailLayLb
GD®DUTE B HH@LD.

Hlov e16¥ (pedMBET LUHMIL  euThISET
$GLp OF1(hIBLILL (B eiTeme.

8.3.1 @mbleev 6168 ST (Binary Number)
831 '1 2 0 B B erevssman 1ot (HGL
O\&M6BTIq (hH@LD. B)S6tT 211 LomesrLd (Radix 4606V
Base) 2 4@Lb.

2 FgewiLh : 1010,

Qh Fnsmgesst Fnaflevw (Switch) mblavev
eTavst (Lpemmudletruig GlFwicbL(BLd 6 LomSflwims
T(hS&I% Osmerereuid. erGleesfleh, @bs Qressr(h
Boasmaenru/ip ON 2i6vevg OFF ommiid ' 1 Si6bevgy
'0' GTGN QUM SEGTLD. SFLD GTFTH®ET GMILILN -
(hElSTDCUTG L' (HLD ABGHT 2A1GLOTGSISES BITLD
GT(LpSIRUSHDan6.

8.3.2 craswasflenev eTadrHeir (Octal Number)

GTGHTEHTEDGV GTGYITHGIT 0 (LpSHeD 7 uadguievreet 67" (h
GTGITHMGNT I CVHTGHSTIG (hGHLD. B)B6HT 211 LOTETLD 8
ASLD-

2 GTIGHILD : 76124

8.3.3 udlewnmiblewev eTevsr
(Hexadecimal Number)

udlesimy Hlewev cTessTewsITcw S 0, 1, 2, 3, 4,5, 6,7, 8, 9,
A, B, C, D, E ommytd F 61657 LIFGHTN) cTGETHMmET
QIBTGYTL HTGHLD. B)BGH I LOTGILD 16 AGLD.

2 FMTIGWILD : 508D 16

8.34 QLo L0 GHIT(®H eTevr
(Binary Coded Decimal Number)

Qo sFd GBuFBH (BCD) eretiLg @)mblenev
cresstsenan (Binary) GunesrGm 0 Lopmib 1 765D
GTGOTB®ET oL (BLD  QMEIGHTL HTGHLD. 0  GTGTLIS

m Bavdseuams ileTaremyafluich  LTLLD 8
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Q@ YL eTevayib, 1 eT6dTUGl 6k LI eTe8Ia LD
@DISSLILBHEDSI.
Qo sFL0d GBUI(H e1eds (LpedmUileh @Gl

SFLD  GIGIEYILD FT6HTH LI BDard  OHTeHTL
Brblevev  eraviHenTed GBI LIL(HHGTDS).
BAGTE 190 samend C&ren cretmewtnang Nibble'
GTTQYLD, 6T (h LI FH®eTd: C)ETGHTL GTCHTGRT TN %)
'‘Byte' 616010yLD ALpSSLILI(HEDS).

eTeGeu Fewns 2 6Tar @D SFLOI;
@D erevsensiledt  OsFHBI 616 0000 (0)
eTaiaip, OSOIOUMW 6168 1001 (9) 6TesIa LD
BpdGLb.
s gagewiip : 1000 0111gcp

8.3.4.1 eradwr&aler @)L o)L

Qpblevey  GTeWT, HFLD  GTGHT,  GTGYIGHTIEDGV
6TG¥T, LSTTMIBlanev  GTeBTSET  6p@I0)auTes DILD
QaIOUN(H A9 LoNEHISMSS:  CBTEHITIq (BESHTSVILD,
GLomda Pl GTEETHMEN (5 cTavuTawsle  B)hhd
Goupr &y ererenilDGg  LOIDDIGIBIGD  HAH6HT
iy  wipeubliemev.  QalbleuT(h  eTesT
Wpon&@&Ld 2 flw duqioneonerg (Weight) $GLp
Oa1(hgaLIuL (HeTen).

8.3.4.2 B&LD 61685 (Lpedm (Decimal Number System)

285745 &Iehid) HFLD eTetstewstlett @)L LobliLim-
), PaItleunn Bevss eTaTeniDGLD eTaleuTm
B mdb@Ld e16t1LIg $CLp C\BT(HSSLILL (HETETS).

6TGRaT 2 8 5 7 .4 5
H1q LOTGUT G607

3 102 1100 -1102
QL 1od) 10° 104 10+ 10Y .10°1 10

8.3.4.3. @\(pbleev 6TaBT (LD
(Binary Number System)

1011.01 e161Em @mblevev eravorensfletr @ Lodiy

$GLp OFT(HSSLILL (HETENS).
eT6RIT 1 0 1 1.0 1
1q LOTGSTh)6bT

3 72 7l 0 -1 52
QL 10d) 22 2« 24 2V, 270 2

8.3.4.4. GTGHSTGHSIGMEV GTGYIT (LPGOD

(Octal Number System)
7356.32 GIGSTIED  GTGUITGTIGNeY  6TaB8T6suN 60
2 Girer B)evd:HhiHET 6T @iy FGLp
Oa1(h gLl (HeTens).

6T GBS 7 3 5 6 .3 2
AT | o3 02 g1 g0 g1 g2
B oy
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8.3.4.5 udlewnmy a6V TG LPD
(Hexadecimal Number System)

8AB3.CY9 eretidlm ublewtmy Hewev  eTessTeHTH

o 6ren  Qevdshisaflsst @ odliuneg  SCLp

Oa1(hgaLiuL (HeTeng).

6T GBS 8 A B 5 .C 9
TSI 31 3 161 160 . 161 16-2
OINLEIT

| 84 era@wpemm LoMHDAEIGET

RHUME GTGHTEEN LONOIDT(H QUGS GTEUTEHITS
LOTHMIQISDE b 6TEETessTI (LPLPLILIGS) LODMILD
1965T6vILI LGS BG5S SevlldHest] (LPDDEET HenL Ll
1919 S&LIL(HEetTmest. eTewGey, (LpLp LoDMILD 1965768
u@Hsmens sefldsefluns wmmml 961y LeiTer
2 5aild; C\E168sT(H CFIdg) 61(1pp Gouatr(hLb.

Flov eTad (pawm LomHMAISET LHM EGLp
Neurflg LIl (HeTends).

8.4.1 ULZeHTLD 6168 — B)(1BH D6V 6TEBT
(Decimal to Binary)

ublesio  craewewt  @\(BHldev  cTevTeRITS
LAHMIUSHESL LUSHIGTLD TeEsTenewT GBIL [F&FFILITS
2 2L Fay 0 QB U eu&HSSGeuesst(hLb.
Qalbleunm  au@gdsedlest  Gungd Sl sl
Oumitb  LhHwineng)  seflwns  e1psLILBEDS).
Qaleunm Sl @b Liblsemen SLOmbH GLocuns
eT(LplantTeh @)(BBlaneV GT6HT HlawL_d@LD.
GI.&M. 26 6IGNIMD LHGTLD  6TCITEnGHT
BBV TGRS LOTHMI .
2|26
2013-0
206 -1
23-0
1-1

. 2610 = 110102

8.4.2. Q)mbeev 6168 - LISGHTLD 6Te8sT
(Binary to Decimal)

B mhlevev  eTevenfler g Lomeiy  @yevs(h
2@LD. aTarCay  QsT(HdaLILLL @ Hblaev
GTGRTEGRT AH6T @ LoBliLmed OLmHE et
OB TDHUN®ET S o L1 GBI (HLD.
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6.1 1011, 616D QB TaETeewT LIS)GTL
GTGUOTGUOIT LOMTHMI .

B)en et TesT LI%)GSTLD 6T680T
=(1x2)+0x22)+(1 x21) +(1 x20)
=(1x8) + (x4 +(1x2) +(1x1)
=84+0+2+1=11

10112= 1110

8.4.3. LIF)GHTLD GTGHST — 6T GIOTGUd GGV G6TGHaT
(Decimal to Octal)
USGTLD GTGESTENGHT GTGHTGES NGV 6TGRITGRSITS LOMMM) -
USNHS, LUHGHTLD cTeiTenewd; CBML FFAWITS 86
&Y 0 QU(HLD UeD s Gauesst(hLb.
GI.&M. USGHLD GTGRT 408-£2 GTGEIGESIGNGV
GTGUOTGUIITH LOMTHM) .

8408

851-0
6-3
408 )= 630,

8.4.4 GTGUTGUS DGV 6TGHT — LIS)GHTLD GTGHST
(Octal to Decimal)
QPUh  eTelTeRfledey  GTEUTERIG  JHgLOTRILD 8
2D, TGy, OFT(HEHBLILLL  cTeETeNTeneV
GTGRTEOGET AH6HT @ LoFIumed CpsE) et
OB TDHUN®ET S Fn L1 BeucBT(HLD.
G1.BM. 3754 GTGHD GIGHTGUIIGNE GTGTTGDGHT
US)GTLD GTGESTGURTITh LOMTHM .
B)en et TeoT LI%)GSTLD 6T680T
=(3x8) +(7x8)+(5x8
=(3x64)+(7x8) +(5x1)
=192+ 56+5=253
oo 3758 = 25310

8.4.5 UZGHTLD 6168 — LSlGOTTL) Flawev
6169 (Decimal to Hexadecimal)
USlGHTLD  cTavTenewT LSS ey GTeHTENITS
LOTDDIUSHELI LFGHTLD CTERTEERT 162460 U@,
LD, LEKlemwiuid @&mlsgis 0sreiTer Geuets(hLb.
GI.&M. 4538 GIGSID LSHGLD 6TCIsTENEsIT
uSesIm) Flan6V GTGETGRTTS LOTHMI .
16/4538
16/283-10
16|£—1 1

1 -1
4538,,= 11BA16

utLib 8 Qavdsaimnds Loea e aiiich m
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8.4.6 ubleimy Hlemev 6Tevs — LI)GHTLD

e16vsr (Hexadecimal to Decimal)
ublewrnp  plevev  eTevenfletr g LOTGNLD 16
2@, e1aiCou ObT(RdhaliLLl L ubetm blewev
GTGRTEGRT AHG @ LoBlILmed OLmHE HB6hT
OB TDHUNDET S Fo L1 BGET(HLD.

6r.&M. B35 eretim  udlewimy  blenev
GTGESTEGRITLT LI)GHTLD GTGESIGESIITSS LOMMHMELD.

B)enewsTLITeoT LI%)GSTLD 6T680T

= (Bx16°)+(3x16) +(5x 16%
=(11x256)+(3x16) +(5x1)
= 2816 +48 +5

o’ B3516 = 2869,

8.4.7 GcTcvrassflanev 6Taver — @) Bl emev
61681 (Octal to Binary)

GTGRITEN N6V 6T6RTENTIH aIGIeuT(h Bevd:ddamdiLLD
sflwns T(Hdal AsNG Daewnunet B)mBlamev
eTa8T  LodliewL  eLpetimy  OBILFHEeTISL  1Nifld
67(Lpd Gauasar(hLb.

R L L O\BIGHTL. 451 6D GTGHTHGHLD
ASD&GF FLOLOAGN eLpesTm LI Beend; OlabmetrL
Qmblevev eTedH@EHDd HCLp ML GuamewnT 8.160
Oa1(h sl (HeTen).

S L aIHeHT 8.1: 6TaHTeEsl w6V 616t — @)(5Fawev 6TaHT
LOmHMLD

GTGHITGUOT DGV 6TEHT Qmawsrwimes @)sHeav 616t
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 111

GI.BIMT: 43 GIGSD GIGIITGEIGNGY GTGISTEDEEIT
B)(BHe»6V GTGHTGESITS LOTHMGYLD.

4 3
100 011
434 = 100011,

8.4.8 Q)(bb®a6v GTGHT — GT6HsTGHs M6V
671681 (Binary to Octal)

ERCEEN TN B)mblemev GTGUST 681 )68T

WUpLILGSaas gl LSESHe0(BESI eLpasTn

m Bavdseuams ileTaremyafluich  LTLLD 8
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eLpadTmy QL aerall 9fldg ASHSL LodlienL
61(Lp Goueter(hib. Siaeurn) 1NAS@&LOGLTS) eLpsiTn
O B@h%GS: G®ODUTSE BN BESTL B FILdbSHLD
ymedlwkisamend GFiddid QHTTaTeUTLD.

6I.EM 010111011 &T6hiD BHEI®  GTCRTENEHT
ASHEGGETILITGHT GTEHTGE NGV GTGHTGUTI T LOMH M.

010111011

2 7 3
oo 0101110112 = 2738

8.4.9 uderim Flevev eTevsr — @)1 H eV
61681 (Hexadecimal to Binary)

udlestim Hlenev 61685 — @)(Hblewev 61688 LoMMHMGE)6H
@aloleuty ublewim  blewew  eTeSTEeTUL/D 4
QesshiseT OCF1esTL  Qpbleavev TSN TS
Lomhm) 61(ps Gauassr(hLb.

@ e d  OQanewe  udlemm
Hlewev  GTGUTH@BLD, ASDGHEF FLOLDIGT  [BIT6H S,
9 semend CsTedTL Bhblewev eTedsEHD SFGLp
AL L uenewst8.26) CET(HSHSL UL (HeTen).

L L uement 8.1: uSarnmy Hleaev eTessr — @) Blewev
GTGHST LOMHMDLD

udlermm Hlee ereter | @evavrwimesr @)pHav 6Tevsr
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

ol sl K@ Wi o= T oS AN K=""N SN T < U O [ NG UVS I NOT SR

1

61.%M- 7B3 616810 LIGwTTm) (Flanev 6TevTan 6wt
AN ETILITET B)(HH W6V GTERTEHITS LOMHM]S.

7 B 3
0111 1011 0011
oo 7B316 = 011110110011,
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@olL: apepliu@Suiev (Integer) @) giymib
2 6iren yimedlwkiseern b @il eurib.

8.4.10. @)(mHleav eTavs — LSewTm hl@wev

61681 (Binary to Hexadecimal)
OBT(RSBLILL L B\mblevev GTGESTGHO1GHT
WpLIL@SHenest auevg LSESEHe0 BbSHI BIeTS
BT Oerigsernst  9fgs  ASHGHW
oSl jsemer 61(Lps Cauasar(pLb.

61.&mM: 110110101011100 e165TM @@ﬁm@v
GTGRTEOGUT LIS)GUTTM) [FlaD6V 6TGRTGHITS LOMMMGYLD.
0110 1101 0101 1100
6 D 3 C

« 110110101011100, = 6D5C16

8.4.11. USGHTLD 6Tever — @)(HLD LFGHTLDS:
@D (® (Decimal to BCD)

Qo udletrind  @Pi(B  etetTLg  USGHTLD

cTavsTHman (0-9) BIeIE Bevddhiser 6ldbmetrL

B mblevev eresrseeh GUIIL LiL(HEMS).

@Hled CsT(HdbsULL alCleur(h LiFeTL
CTRTEILD ASDEEIWLITET BT E B)evdid
B\mblevev eTessTeRsTS LomHMDLILIL. Geuessr(hLb.

GT.&IT : 892 GTGHIM LIKIGHLD 6TGETENEHT Z)(HLD
SFLDS GPUT( GTETESITS LOTHMIS.

8 9 2
1000 1001 0010

< 892;,=100010010010g~p

8.4.12. @mLo udetriod GBS (B — udetrLo
6168 (BCD to Decimal)

QsrhdaliucL @ ubeind  @BuI®H
CTGRTEOERT  QUeVS LDSEHO(hbEI BTeSTE BHI6 S,
Qs gserisls  0f$s  ASHE ~QevewTines
USGTLD eTevsTan et 67(Lpd Gauassr(hLb.

6T.&M. 100100111000 6T6sTm) @)(HLD LKGHTLOS;
@Dk  aauesiihg — Qewewtwnest  USHGTLD
GTGBSTGGHIT 6T (LD ] %.

1001 0011 1000

9 3 g
% 1001001110005, = 938,
8.5 @)\mblemev 6Tevr Herfctr
Fa_L'L 6D, SLHISH6D (LPOD

Qe  erawseflett  FallLed,  BLSBED,
OL(BEB6D, uEGIHHeL Cueiin O)FwebLIT(HHET BTLD
QBT(HSGLD SFLD GTGRTHGT QBBEIDCV CTCHTHETTSH
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oLl (h SHeweu S had FMmiHeT (Logic Circuits)
epeolons  BlapdsliuBENS. @& eTaleuTm
BB SR EDSS eTeTLMSLI LITTLIGLLD.

8.5.1 1-ebr [BlyLiy GTeds

(1's Complement Number)

1-687 Ay eredimTed 2 6Tef(h A eTeTLg)
Qeveflliigeh A A% Qpd:GLD. ABTugG A = 0
GTGIDITEY A = 1 HGLD.

AALA A, eTeidlD 2 6erfiligeb 0010 616D
Quplavev e1e8s OBT(HSBLILL LT ASH6HT 1-GiT
Bl eressrewme 1101 Hes A,AA A, eTrahdD
OlevarflufL 19 6b Hevr&@Lb. @B (Lpanmuiled 6TdHmert
9L searnd O\ETe8L. @)(hBlaev cTeTSEMETL LD 1-65T
67111 GTaveTGReTTS oMM QBTG GTEUITLD.

8.5.2 2-eblyLiLeTeYs
(2's Complement Number)
Rh Bpblevev erevmenfletr 2-651 BITLIL GTEETEOENT
FIT(BHING5S  (LPpFSeileh  AaIbeucsiensiletr  1-6br
Hlatiewud seT(HIgSs ASXULGT 1805 Fal'l
Gauest(hLb.
2 STJGHILOTS,
0101 6TGSTD cTevsTews NG, 1-657 HlTLiL) 6168 = 1010
BB 6HT 1804 da L 1q&WTT6H 1010 + 1 = 1011
6Ta1Geu 0101 eT6dTn @(hblewev 6TevsTEHaH
2-68T Bl 1011 @G LD.

Qb  cTa@TE®eT  gal (HAUSHE
SLpHTeILD i LpemS6ir 9eTLHDLIL(HEDI).

1. 0+0=0
2.0+1=1 | BbS eLpedimy Fa L' L 6O LES)
(Carry) agpuBaidblebemev.

3. 1+0=11e1eGeu L6F) (Carry) = 0 AGLD.

4.1 + 1 = 10 AGLD. QoS UdHe 6TeIn)
ADIPIHBS  Fal Mgl @HlD 0 eT6HTLS
o L' (HH00HT®SH (Sum) 6TG8IGYLD, 1 GTGHTLIG)
L68) (Carry) 6Te0QLD AHLPSSLILI(RLD.

2 STJGUILD,

1. 1011 wHmid 1100 61D  @pblavev
CTGETHEDGT Fo_ L' L QYLD.

L&) BevdsLd = 1011+
B)gevor_ b @evdsid = 1100

o L' (WS0HTmSH = 10111

@b g t'(Hd OFnews (Sum) = 0111, O
(Carry) = 1 @GLD.

utLib 8 Qavdsaimnds Loea e aiiich m
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2. 11101 opmiip 11011001 eTesiEm @mblenev
CTGETHENGT Fo_ L' L QYLD.
L6 @evdsLb = 00011101 +
Byesst b @evdsid = 11011001
Fa I (H0HMemSH = 11110110

8.54 Qhlmev eTetsaileh BHLHldSHeb

Ca)1)
SLDHTE/ LD NS LpanmEeir SLHSBNVI S,
LweTU(RSSLILHEDS).
1. 0-0=0
2. 1-0=0
3. 1-1=0
4. 0-1=1-@%eb '0'-6b @phgi 18 Cbriguins
SLPlGS (Lplguwing). eTeiGeu 2A(hSS FlTedleh
(Column) @b I1'@1_'1 AT EREANEE:
Gouessr(hLb. BT 0 - 1 =10 - 1= 1 HSLD.
@b L 6o (borrow) AGTSHI 1 HSLD.
2 GITITGHILD,
1011,-60(BibgI 0111 ,-82 HLAIS%HaLD.
1011 (-)
0111
0100
LpF6L b6 => 1-1=0

Bessrimeug Blyeh => 1-1=0
epGIDTRUG Blged => 0-1=10-1=1
BIGSTEHTRIG BlJ6y => 0-0=0

o 10112 - 01112 = 01002

8.6 QB Gnui(HB6T
(BINARY CODES)

Bevd Bl LOVGST S DM HGIT QuikigausNG
Quesei(h Hlewevaser (Asmeug o wiiklevev (High),
sphlevey (Low) Si6bevg ON, OFF 2r6bevgy 0,
1) Gamar. @ mbleev erer wpemuied, OLiflus
GTGRTSE®GT QBlawev 6Te8THaTTS LOTHMILDGLITS,
BSF®HILI 6TRTHGT LOSBATLOTS B)(HdGLD. 61651 Bou
Hov Amtiy Bmblevev GBuF(Hser (Binary Codes)
eT(LpSGIdbse@antip (alphabets) Gml g aiSeamsi/id
(Character)  @pliniLs CasdauiihGHDS. Qbs
2uqliueruied Spser @ mBlevev @nluT(hseir

LwchTL(hFesTest. e,

B Lo uSetsiind; GnluF(®H
Gray @mBlu§(»

Excess 3 gmlui(®

ASCIT @@

m Bavdseuams ileTaremyafluich  LTLLD 8

N w b
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8.6.1 QLo ublerod Gnlui® (BCD) -
8421 golf(®

Qwo ubletind @FMui(B  eretrg Binary Coded
Decimal — ereoriii(pip. @& USHGHLD  GTBTE®ET
(0 w6y 9 UaT) BIGTE BVdBhiHET GFHTGEL

Qphlanev eTessTH6e) @GN L1L(HEMS).

sblaons  LweTu(RSSLIUBLD  GHOUT®
a1 8421 GBUT(H AGLD. Guluigesr @ odiy
8§-4-2-1(20-27-2"-2°) A& USHIGHLD GTCETED 6T
Qwio udletriod BT TS LOTHMIQISHES HI6TS,
Qodahiaet OsresL  Qpblaey cTesTH6TTEH
GO CauesT(BLp.

Hov  USGHTLD  CTTHEHSS BewevuiLTes
Qo udetrind  @GOIBH AL euanessuieh
Oa1(h LIl (HeTeT).

S L QUGGHT 8.3: LISGHTLD 6T68TessN @ B)eewsrwimeer
QLo udetriod GPI® eTeds

LGHTLD GT6BT QLo udleiriod GBli(®
0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
10 0001 0000
56 0101 0110
963 1001 0110 0011

8.6.2 Gray gmlui(®

Gray &DluTigH& H1Q LDITGSTLD (Weight)
T&QD  FHwLwng). cTiGes QBmest  Hewils
OFwebLT(hFefled LWeTUBHSS (LPIGUITS. S6TT6D
Qamar 2 6raf(h/Ceuaflui(h Frisesthisend:snest
LwGTUML 1geYitd, Fleveuews A/D  Lomhiflaemisyd
(Converters) LwiesTL(hdHd CEmeTeneuLp.

Gray GBS e &DDEUTET
LOAHDAEIE®ETS OBMETL  GPUTLAGHLD. ABTeUS]
BFavieirer (535 (B e1avssar GT ek LI 196D
oL" (KGLo LomHmd s d; O\bTeEsTIq (S SHLD.
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Qs Gray GOi®B sesessimg  Guimesimy
rFuedsdletn sestenn DD @ NTHuediy
(reflective) @MT(H 2@ Lb.

0 LS 15 UMTUIIGUTE SFLD GTCETEING,
FLoLomest Gray GuS(haemLo, @ mblanev @muf(hasernLd

2L L auanessiuileh O\s1(hSHLILL (HGTET).

S L auenewT 8.4: Gray i LombmLd

udletiio ereter | @Bl GBlI® | Gray gBlI®
0 0000 0000
1 0001 0001
2 0010 0011
3 0011 0010
4 0100 0110
5 0101 0111
6 0110 0101
7 0111 0100
8 1000 1100
9 1001 1101
10 1010 1111
11 1011 1110
12 1100 1010
13 1101 1011
14 1110 1001
15 1111 1000

8.6.3 Excess — 3 gOui(®

@b Excees-3 GoliB <auewsm @upo ublesiod
GOITL 1965 (1h QUHBWITEHLD. Excess-3 Gmluiigh&
<ngiomesrid  (Weight)  @ebenev. @b Excess-3
@D nevwig e gy (Complement) AESTD
&DUT(HA@LD. [OEEL AT, SHGTLOUITCETS]
Bevssams sefleiuied HLLSHH  CFLIMeV
QFuiusH&L  LweTUREDS.  BF@D R
gHuediiy (reflective) @MuT(H @ Lb.

B Excess-3 @mu§ (B wpewmuileh s LihlebTio
eTeiTeI && FLoomer 4 19 (HFmend:  GlHTaETL
Qe  eTedTaRIL 65T 3-0dda 'L Geues(hLb.
O GGG, 6 GTGHM LSIGHTLD 6TaisTanctsr Excess—3
@iluiged  FOIIhausnHE PpFeed  ABeL GHT
3-804 Fa il Gouetor(pLb. @UICLITIPSI (LpIga) 9 6TewT
SleoL g@GLo. @aamert 4 191 (haerT C\sressL @) mbleawev
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cTavuTewTT GHOIIIL Couetsr(hLb. 6Te1 oy (LpLg GUTGHI]
1001 6168571 @)(BHI®6V 6TGHTEESITS HleOL FiGLD.

O STIGHILD: 548 GIGHM LSGHLD 6T6sTenEsT
Excess-3 @mlu§(p eTevstewstia LomhHmeyLd
US)GHTLD 6T68sT 5 4 8
RAUGCIGUIT(Th GTGHTER L G)LD +3 +3 +3
3-8 g L LI

8 7 11

Qewewnimer Excess-3 GmuICGLetr = 1000 0111
1011

udletrio erevsTenfinG Fiowomes Excess-3  Gmui(®
UG H| 2L L IMmEHT 8.560 ObT(HEaLILL (HTETH.

S L UenewT 8.5: LISIGTLD 6Ta8s el @ FLOLDTGT
Excess-3 @plui(®

US)GTLD 6TGHT Excess-3 gmui(®

0 0011
1 0100
2 0101
3 0110
4 0111
5 1000
6 1001
7 1010
8 1011
9 1100

8.6.4 QwBlemev eTever — Gray GBI (®
LOMMHMDLD
QsT(hdalILCL  GBBldev eTeleenT ASDG
Qeewiwner  Gray  @OUfigHE  LOTHDIISHS,
SLpEeHTL P Lpedmaer eTLDDLILI(HE6tTDEDT.
1. Gray @pufigesr Qs oy 9 Hip(MSB),
Qphlanev eressrensiledr Gn Loy 9 (Hib
(MSB) G odliLins @)\ mdGLo
2. estewry Qs iy 9 e (@ Bmbs
QUIGLDITS) LidESHHeD 2 6iTer 19" (HLGHT ot L,
2SS GO 6 19" HewL&@GLb. @araummy
2AWISSBH & 26Ter I (BHLGT  Fall
Gouassr(BLd. Fa L' (BLd Cuig 16F) aubGTeD
2AHmest L (Halfl Geuessr(hLb.

utLib 8 Qavdsaimnds Loea e aiiich m
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o ggewip: 1011 eTeim  @pblevev
eTavTaewT Gray &ML m% LomHmeyLb.

Lg1: @pblevev ereveresslesr (s Loy
9 (BLb, Gray @mlufigetr Gup Lodliiy 9 (b G
wHuns @ meb@Lb. e1erGay, GLih Lobliy 19 L
<AL1L1g Gt 6T(LPS@LD.

01 1 @rbeaev eTetr
1 Gray @Mui(p

ug 2: Qun iy oL udhssdleieren
(LGS & L' L_@LD.

1
!
1

1+01 1 Bmblevev 6Tes

1 1 Gray @mBlui(®
ug3: @erLneug LML eLPGITDTEIS
(9 (HLGST & L' L @LD.

10+ 1 1 B)mblevev 6168

111 1 Gray @mu§(p

uig4:  epeTDTeUS L [BIGTHTIS
9 HLedr Fal'Layb. 16F) (Carry) QUbBSHIH HwH
afl (Fafl Gouassr(bLb.

10 1+ 1 B)mblevev 616y

111 0 Gray golui(p

(1011)2 = (1110)G
@ G 61681115 Gray GmlufeoL & @GS EnS).

8.6.5 Gray gmuf(® — @(pblemev eTa8s
LOMMHMDLD

Q&sT(hdHLILL L Gray GDUT(EH cTRTDET ASNHS,
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ULy 9  QdsaIamnsd Sewsilest] g LILIGHL S6T 177
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| 93 Ohomflser (LANGUAGES)

e 2

AP COBT6H 5..
el el @ GomLf) Steudlwiom?

' Lo6sT 6T @GOG LocsIBGaT(h 2 e
wr(husnN@ e1iulg  Gomplwneg ieudluwib
CaamauGui, g GumevGeu Brd HessilesfiGuim(p

2 paunL i Qompluneigy Seudluid CHemal .

| J

@omiflsefler SamevpedD :

(Generation of computers)

I wpsrib saepap 6lomif): (I - generation
language) @wisE)T GlomLf) (Machine language — Low
level language)

sewllest] eTGSTLIG If LOGSTFTT @UiBENTLD.
A@sWTe), Bsmer AerEng Gomfl eTeTmILD
FaMGUTLD.  LOGSTFTT  Qomif]l  eTeImey  6T6bTeT?
BFev  THFDT  GT(LPSSFISHEET 2 6iTeng? B
@&lds 2ABlbg OCsmeren. (2 FTIewILOIE) (1
Fnaflew(#ail o) e1(hSSHid CHTCTATCUTLD. 6(H
Fnflew 61$FMeT ilgdHed OFwevLI(HSSHeTLD?

é )

(w;»ﬂ)

i Quitig Blovev  @uirbis hleney,

h 4

G

)
J

QU gnafleowd @e(h Blaevseaflsh Lo (HGL
Quidas (LpiguLb.

1- 0estFmId @mebHletin Hleweveniiuib,
0-10esrFmy @evevis Hlevevullenesiuyd @mld@Lb.
86ty QomLf) Bl @ever(h hlevevseman LoL” (hLb
OB TGEITL ).

uLib 9.7 Fmaf

Qs Qrever(p B VBT SH/T6HT
Grig et @muF(H&eir (Direct Electrical notations)
61651 EIGDILD.

25 1, 0 AHw Qbs B TS
' (HGw @by Quibdly Gompluiey LweTL(hSS
wpLguid. @S LWIGTURSSESHTGH ADETHS
GIGRTS@BLD, GI(LPSHSHISHEHLD (LPSHED HEG(LHGOD
sesstlestluileh C\EBTesT(h U (LPLY BB

178 Bovdseaamsd; senlesl] AiqLILGL EET  LIMLLD 9
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Qs@Pi(hsmer 6OV LS SMETd
ST B  FwLpmn  Hewstiastiuile  Ceuny
agie)d s71 wung. Qoo Qs Qre(h
Qs shismar (0,1) oL (HGLy GETeEI (BLILIBTED,
Qs '@ubloew  (Binary) e1THGDID. 2%
Quidy Gumflow '@uhlome Gomfl (Binary
Language) GTGIMILD ALPSETLD. TOGTGHTDT6Y Bi'
— GTGHIDTeY @Ievr(h 16T ATSHBLD. @UDLPEDD
1sayd Agolons B HbES STIUISSTR, H(HdS
L L QLormLfl o (meundsLiuL L ).

(- )
SFLD 6TGHT Quis Sy Gomf)
0000
0001
0010
0011
0100
0101

G| W = | O

\L

uLib 9.8 @uibdy Gomp)

I - @perL b seEpaD GLomLf):

(II - generation language)

@& H@m&bs Oomfl  (Assembly  language)  eTed
ADLPSHBLILHEDS). [OEI) GTGHTH@IHLD
LWIGSTL(HSSUTLD, T(LPSSIHGHLD LIIGHTLI(h&&HeVITLD.
D4GUTIT6D GT(LPSD S S HET QUM SEHBEIGT
& (hS&Mm1%aT% Lol (HGLo @)hdsa Geuater(hLb.

g GlestedTmITeY,

e N
2cmpw Selafuia epeen QI A GLobo®SUI6ET
eLpaner GUAGTMS) ...

Q0 3 QWG| GLH®SHEE bTiD eTaiaumml CAT, RAT,
BAT, BALL e1681y Hlmi, Ay eumideassenis 0Fmevedls
S  Cume), UTTSDSEGGT — F(hIBHISTTS

oL (HGLo BT (LpLgULD.
|

J

(

ol.%IT \
ADDITION - 'ADD'

SUBTRACTION - 'SUB'
MULTIPLICATION - 'MUL'

V7 ] _l Yl
\ DIVISION — DIV y

ULLD 9.9 &(BdbS GLomip)

81 Gurrettyy @essr(h (1) eLPGITIY 6T(LPS SIS HEENTI;
QaredrL  auTismSsaTTs L (HGL  @pss
GeuaBaT(hLD. PLPGITMI AHGVGVS] BTG, GT(LPSSISHHEHHS,
Ged 26T6am  AMXISSH  UTTHMEHEHMETUILD
Qa1 Gured F(HESHIST6HT LWGTURSS (LpIgu/LD.
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FASITGLONS  UTTIHDEHNGT — Fi(HbBHAISHET
(abbreviation) AMTSMSUILD HloweTalleh aidddh
O&meiTeus  Hgerid.  GLog)th  aUMTHdmBHN 6
F(hSSSENS ATHHLD HOL WM.

258 @aap 10sF Hrioons @b
sngewisblenned, @b Gompluievess LT
SM&Gaur, LwesTL(hd$Gaim Quicvallcheav.

eLPGTDITLD SVLPED GILomLf) :

(III - Generation language)

eLPGTDITLD BeeV(Lped GIomLf]l - o wifiol’ L GLomif)
(High Level Language- HLL) 6160 HAGLp&HLILI(HEMS).
@dev...,

BASIC, FORTRAN, COBOL. PASCAL, 'C', PROLOG,
ALGOL, C++, JAVA, LISP... Gurestmy <24udydHeser-
G160 QULDTLAIEGT 2 GiT TGy,

w6 et (h Hemevpdmewl ol @Fled
6TGsTGYT (LPGSTBGTMMLD, 6TETIGNLD 2 GITETS)?

Qe sewllaslld@gd s Geuersigus
B L OGTHET HAMGISMBUILD FTBTTGET 2Ahid6e0
TSI hIEeTe) 6T(LpgIaug GLTeV 6T(LPFHEULD.

eT.&IM:—

[ IF AGE >18 ALLOW THE PERSON TO VOTE. ]

GuBev st (Herer  aundHuig et
2IT&HBLD GTGITGO?

18 auwbn@ Goeh o eirereuisemen gL' (KL
GumL. HeILoF)FBGUTLD...

GoGev SIUUL (HETerm QUITSGEWLLD
@SsIs S uhiflevid COFiflkg eTeumid Lflbg
TSI Fopiour. HCUTH BQbS undSwid Q@
senfleflGomLf) eunddwib ereiTmmed, BioLjaTisenrT!
241b LoreieuisGer @)% 'COBOL' 61618 eLpesimimid
SN  Hewllest]  Gompluied  eTLpSLIL(BLD

QUTHEWILD...

@uiuguns &g COBOL  Gomflufev
101" (PLOGOGVITLOGY, PLPGTMITLD Samav(Lpedm GlLomLpluile
o 6iren ADmeidg OLomiplasefan @HGureGey
FASMIeT  Ahidevd  CFnHOMILFHeTIH  BITLD
Fesslcsilb@d  BUL®ATHGT  FHIVTLD. 616
QpTDTLD LD  OLomplpmer  eTefBns
2 G AHVTH BbF CLPGTDTLD FHE®EVLPEMD
Omplasafles eupaln@L (DSBS, FIHTIewT
L0&H@HLD Hesstles] GHBIGSHI LIgbEQ LD, AN
Quidsaid ATIDONGSHT. DS®GTUILD B b
BAGTHILD SE@LPED GLOTLH © (heUTHSLILIL L F).
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BITGTSTLD S®EVLPED GILDTLH):

(IV Generation Language):

@5 GomLplseir LwestLm (B GLomplseir (Application
Languages) 670 AeLpdLiLI(hElasTment. @)Fleb,

Foxbase, Foxpro, Excell, MS - WORD, POWER POINT,
ACCESS, ORACLE Gunetim uew  GlLomiplseir
2 GITETS).

ELPGSTDITLD SV LPED OLomfIGw
erafleLowind) il L Blevevuded., Hsewer oilL B)&led
GTGHTGUT GTGHIGDLD? .. L|FIGDLD..?

FMSMTIGRILONS [BLD Lociidled e Gseiral
6TLpeVTLD. @aleuenay Gl Bbsd: sewflesilanws e
FSMTIGRILONSS  Hessliunesr Gumed LweTU(he
wprunsm? CrIgunsd Fev CTaTEMmend Fal L,
L0155, Qu@hdhs.. B)g Gttty O\F I Guicursm?.

piqujip..

2 FHTJGILONE: 10, 20 GTRTHMETS Fa L (HLD
Gouemevamiid C\FUI6UBTHS C\BTET GeUTLD. BTGSTHTLD
soeLpadn  Gmiflsefléy  gpestmme  Foxpro
Oomiflé@er GFetimy 710 + 20 et6vipy Csn(hds
&L sudet Enter GOLNgsreeid gL' 1966
30 61657 GIlGWL GI(IRLD.

Qs GurewBes eI SHEEVLPEDD
Oomfluimer COBOL Qomiflufled GLosyieiremeumy
Q&s1(hIsT6d lledL  FHLSH1F. TOG6TMTE
Fesstlestld@, 10, 20 GBS THIQYLD QBT

96T BIGTHTD  Fawevrpann  OLomLpluded
GTILgF FSwionevg? @higd @& Cmyiquinss
FrsSubflevenev.

Floarafleh Gsmers: w1 sewflesfdh
618 CEBT(HSSTVID A% QPI @HTUSS: Fa Ll 19DHSS
Sl Geuetr(hLd. 61657Geu  Foxpro  GLomipld@eir
OFeiry Caeralldh@n (?) b5 1965 6Ths QI 6T6vsT
STUULLTEYILD, AK ULLD 9.1060 HTLIGUIGTOTSH
Guned QI @TUSS Fol'gh@GF GlFeTm &i(BLD.
BTV 30 6T6¥ WL HlewL HEDI).

() - t
BTUSS

oL (b&BET
uLb 9.10
OFwWeVTSHSHNHSS CHemaTest
und  slLaTsET  (@HTUBS  FallQDEGF
OFmeveuILI(REIGSTD Gouameualr) Foxpro

Oomflé@erCarGu st (h  afl(Hausred, LB
und) s L wenser 6as1(hdHmed GLmg)Lb.

unLd 9 Qedseiendsd; sessflest] 211q LILIGHL HET 179
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D GTITGY eLPGOTMDITLD SHE6V(LPEOM
Oomiflsafled AMSEIS B LATHGHLD BTLD
1657 &7 Gauessr(h'LD.

Qeramids Q& GPS&S OsefleunsL
YAB&I0&TET e BT6THTID SEdVLpD GIoTLfd:ELd
- apeipmd @D OLomfldG 2 drer
algHwunFio GBS&IL umiriGumib.

eLpGTDTLD SEauLpedm GLomLAlufleh eTeiallsd
CFWeOLT(RH@HLD 6p( KlTed (program) 6T(LPSIGUSEHT
LPGULDTSH GG M6 OIFWIGOLI(Ddb (LPIGUJLD. <24 &8 T 6V
BAGT&ID  Savevipemn Gompluied (Cmriguins)
Flov Geuamevsamar e 61(LppMoGev OFwWedLI(HSS
Wi, %%  Blged  eTepSToGey  BITETHILD
SN OLomiflseaer Gmbiquinasts LweTu(hds
Wpiguid e168TLSGTE, Qg LwesTum (B GLomLflseir
(<) OBT&LIYSHET cTeTlIL(HEDS).

9.4 sewtlefluier Lpdhdw

LIS kIS 6IT

EDLOWIF QIFWIDSHLD \

\_

ULLD 9.11 Sessileufetr LImdshiEer
GLoGev UL &6 S Ll (Heirer
FASHHIHGT  ADATSDBUILD  BAISGT  LTTSSHILI
UL BLILIL G (BLILTTT 56T .

< Qb sewflel 1L 6T .....?
LOM:  ADGTSGILD BTG FT[J euneee

LD... FIASHTGT, AGIT6H D_GBTMLOUING) HeustIeoi]
eT6tTLIG) @dled 2 airer 7T (b LMSLD LoL' (HGLD...
Qs yflbg Ganerer., aibeunm unsddles
OFwebum e u/ib FHmIL LmFrIGUILD.

() eflew&Frievans (Keyboard)

@& p1D FesstlelG@er eretter K7 Geuers(HLd
e16dTm  AABLOLEICDTGLOT ALY EBULLD
(L' L DETHGT) @BEHT eLPGULD HITGUITLD.

(i) &L1g (Mouse)
@61 eLpepLd HILD Sewulleslld@d OlFwebm (b
S L DTSN HIJGUITLD.

m BQevdsaiamsd; Hefles] 21 LILML ST — LIMLLD 9
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(iii)  Flewguwsid (Monitor)

Bz B Hessilestlb@eT eT6tTer HHECMILD, %/
6168160l Lidleh S(hBIDGI 6T LIS S HTL (LD Hlewi.

Lo F6)Fwevsip (CPU)

BSIHTGHT [HTLD FH(HLD HHGVISGIS Bl L GDGTHGLLD
QFwebL(WSGID LTHLD. 6TaaCar @) Hevsilestludesr
eLpeaT Lommid @suitd GUTGTM). LOND LIMEHHISET
(flewFliLevans, FHL g, HTwsHd) LoesHfesT s,
&M6b G

( < 1. QUueFmd ks GLogyeTerannleh
61| Hevsfleel]?
o LW E G\FWeVSHLD
<%:  very good...
\

. A safleofloow & Mlss
GL;H’H%T?@Q uWGTURISSUUHID Siresor(h

WS @ &FT606ONL_GO&EIT. ..

) QJGI'ST@LIIT@Q'T (Hardware)

(if)  Gocsr@LTmET (Software)

9.5 aewflesilufetr auasTOILITHGT
FITHGOT hIBGIT :
(HARDWARE PARTS OF COMPUTER)

QUGTOWIT(RET  GTGHMITGY  GTehTewI?  BeusflasilanwiLs
AT GEELES BLD e GTEBLI
OIMBL H0IGT6LGVTLD OGN EEN Vo]
QUGSTOILIT(HL H6IT @ LD.

61.%5m: KEYBOARD, CPU, VDU..., SASDHG6IT
Bmdb@GLD LGy FASThIBET  (LpH6D, Fny
LOGOTWIEHT  eUeDT  AMGSSILT  OILITIHL H@HLD
UGsTOILITHL HCeT..

9.5.1 aawsflesflufletr-G)LoetT GILIT(HGIT

FITH GO 61 BGIT
o sewllesilantuiL QIT(mSSHLOL 19 6D BLD
s@TessinGd Oesflwnsg  e1aGour g
OLo6TOILITHETTSHLD.

GT.ET: AMSG  OLOTLEET, FlTeLS6T
oIt B  SessiledlldGd S aUGleUT(h
L L ®aruyLd GLoGsTOILIT(HET BTG

e N
e (D, uflay 2L (memory card), @evau

FTeISINGS O\BHLD - GUGSTOILIT(HEIT.

® (D -& udeunduims@Ld UM ed, Fesfom,
ofg G eflewarwim’(h 6T HMGSSILD
OLoGHTOILIT(HET (Sevstewiing Gl flwingy).
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4 )
&e0llILITedTE6IT
ellemaliLeDend
&g
ot oo, R
SFNSHE0TTHIGET EemevorLi LG
. J

UL LD 9.12 QUGTOUIM(HL Sef6tr LI b6l

9.5.2 aewflest! Frgeviusefer LGLIL

Sewflesluiled LIGTLI(HLID FABGIBIZET AHIDHMIGHT
OFwebLIT(hHerasT =g LiuenLuieb eLPGIT M)
QU BHETTHLI LNflSHEUTLD.

1. 2 6ref(h Fngesmiser (Input Devices)
2. Qeuerflui(h Fngesmigser (Output Devices)

3. oeref®y wwhHmib Oeueflui(h Fngehiser
(Both Input and Output Devices)
9.5.2.1 2 aref(h Fngemiser (Input Devices)

1. alensriuevend (Keyboard)
2. &L1g ( Mouse)
3. @Qﬂl_'l Guievrm (Light Pen)

9.5.2.2 Geuaflu§(h Fngeuhiger (Output Devices)
1. FHegwasio (VDU)
2. 2Ad&06umm) (Printer)
9.5.2.3 2 araf(h Lopmitd Geuafluf(®
Frgeni%er (Both Input and Output Devices)

1. G Hevguisid (Touch Screen)
2. @nieul’ (B (CD)
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3. udley 2 e (Memory card)
4. euettal (h (Hard disk)
5. Guestt Gaubitiimest (Pen drive)
Qs Uy Hessilesuilelr 2 LI%TesThiBeiT

unmls  unigGsp. QesllBmest  Sewshleniullesr
OFwevuT(h GBS umFds GurSGomLb.

9.6 LOWF O FWVHSS)6HT
PSS LG &6iT:
(MAJOR DIVISONS OF CPU)

2 eref(h
(Input)

Oauarflui(h
Out put

(Memory Unit)

&L (KLU’ L &LD
(Control Unit)

\ J

uLLD 9.13 eLowd CFWeESS6HT LGS ST

ULy 9  QdsaIamnsd Sewsilest] g LILIGHL S6T m
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sosslestluflelr  LOWFOFWGVHLD  eLpGIT M)
wpSHWL uGHsennsls NflssLuL (HeTengy.

1. sefls queneuliigd) (ALU)

2.  Hleveeusll u@d (MEMORY UNIT)
3. s Woum’Lstp (CONTROL UNIT)

9.6.1 &enflg aygenend C\FwevsHLD

(ALU->Arithmetic Logic Unit)
[O)E3A) SO B OFwicbLIn(h 6T (Arithmetic
Operations)  6TGSIMITGY,  GTGETEMGTLT LGRS
CFWOLWSSHLILI(HLD BewuTSEHHT A@HLD. CLITFH 6T
OFmeirenmey  sewflesluiley  GLomGsTETeTIILI(HLD
ANISE  NBLOTT  SeIbE(HHEHD  Hewsllpd
OFwebun(haer  (Arithmetic  Operations)  6T6SIm)  SHITGHT
ADLPSSILIBLD.  FCFweLn(®  (6THT:  Fnl'l 6b,
SPEFD,  OLpSE),  UGEP.)  FETILILITET
OFwebT(h CurevGal..

ggenestd  (Logic) >  GIGHLI&GI  GTGHGH...
oresiaufsGer @)Flvsaer  sewflesl  eT6D
urjsamsuier ADLOUDFD AL hiduerarg. @)%
@DIS&1F FDm NbSwneFLonsls umiGuLp.

LOTERTOU T EBGN.... RIS uUAH@GLD 2 g6l L@uied Hevor
16T SFdsliuLmosd Bns@Go Qi TFFOT 2 GTaT).
Qs bsGer 2 mser Hnoamul LweTLBHSSHS Siay
SGHILG) 6168 (LPpIgOleu(BSHBISH6T... @BNES LPSMSL L DML
BhIB6IT 616168 O\ FUIGTTH6IT?.

wpaelled  lgdsmer  GMldg  euntdliiiser.
2AICLITS] P@IOGUTIHEUBLD @ICNRIT(T BBl OVFTOITT 6.
Bbsd H(dg el6dILG ANNTFFDEI®WLSG  STLILSHSE
D _GUITL_TGST QuinFenaesins @@a‘:@[o. 2 SITTGHILOTSE
2 BIFGT BATUTHET 10 BUiseT Daleilanaddled Sevbg
OE16TeHTHS C\%TeT GaurLb.

10 BUFSE@HLD AUTUHSSH CHreTmid CuimFames-
WETG Fa DIQUIT.

B aiGlau(s CunFeeuGo AHnTs - Favesd @i
Siauns @ndsevnd. @UBhsTaVID 10 CLITFEISMETL/LD
T(hd&HH  QameTer  wpiquyom?  wpIQUING.  AFH
TSTUG| PGS BTG '@Lq.alm%' (Seuns)  BLOLDTEY
6T(Hd&IFHO\BMETET (LpLguyLD.

Qs SLpdsen UL LD Ogafleuns elendh@Sns).

( )

v

(

>[ (PI0EUDbSSED ]
"/

\

uLtb 9.13 wpigOeu(hdsedeir aflardisip

m BQevdsaiamsd; Hefles] 21 LILML ST — LIMLLD 9
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Qaetriig  ergeretd (Logic) eTebimmed -
GuingFemeur(idea). GuinFeamest GTGO LI -
gdaamedsnet Hiay (Solution). Hiay (solution)
e16dTLIZ (LpLg O)au(hdgev (Taking decision).
r%as.. arenessid (Logic) 6TadTmimeD), @Lq@w@g}g;d)\
(Taking decision)-piqOleu(h @GHLD Fmedt
GTGTLISTEHLD.

. J

(@L(}@Gu@a's@[o Fmett (Logic capability)... )
g LIUenL 156D 618/ GLD O wns,
FWLon% ApSss Quevns Qbsd  Hevullest)
1O (B &&SLom?...

w1y Ceu(hG@GLD HMGT 6TLILIG BFNS aUbBSHI?
.

J

FhmiF  AbHIGUALD...  FASTTGSILOTS
B pigLleu(d@Hd Cungy e1dsamer aigddleh
wp1q e (h dHeuTLD?

O FITGOILOTSE... D G5 [BESITLIGH, O 65Teofll LD
Qetrny Hesflonalb@l Gungeurib... aumEDTWT?
etadTmy Gl Emmeir. b erettewr LFed GlFmeveumis?
Cumaugns g oleu(hdsmeb... Fifl  aupEGmetr
erasTUML).  @)ebenevOeTDI6D.. BI6HT  eugalleheney
eTeIm  Fnmieundl. QaielgaweLwd  FHelidsl
'UNFSSeTD  G18Tm LS Fa mleTeh 2 IS
DG BEOTLGH eTaleuena) Gm  SHlevgwigria,
wmiedled  F1EEHIS  LpIgULD..?  UMTHBEILD
GTGTLIG (h STSHLOGVVNS L), HaHBILITC)
STSHSLOGVET I Lenev (LPIGaUTSE TS (LPLGUITS).

ld?asg’, OBerlouTHd Fa MlevTT6V, 6THhSHS Gasdmfﬁa%@Lb,\
6Ths  QFwebumign@d @ueaw(  udebser
or" (HGo FrgHuwirp. (241, Gebewev)

A (TR CEETY R
241D (Yes) Bevewev (No)
TRUE FALSE

it
)

1 1

OFF

\_ | y

@miFwins b 61k aubhg oL GLip...?

L0 -$@ oeubs IGLAD. SASTaUS
@iy OomLflé@, aubgy el GLib.
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SABTUS)

1. sessflestldh@d O (CET AN IR Jl>1)
(condition) 2 evstemrowinss (True) @@5‘5/‘[6&.,
sewnflestl  (Quibbly  OQomfl)  blesrFmys;
@O e ‘1 — g9 QumEms).

T - s Qubpred  sewfles]
Qs Blowewd@ (Condition) A(BdSETeN
UGSUIDes1d CBTL [ThI LG HELD.

2. Qar(sstiuc L (Condition) Fledev 2 e¥sTewLp
Bevevrig (FALSE) Guiigy... sewilest] Lllesramyss
@B 6 0" e QumyHngy.

Qg 0- o Qubme,
s  Hlaevuiewes (Condition) OBTL ThGI
ABSHIGTOT LUGH WL LG SHTLo6H, b
aufloowd giesstgdhs AL (0, AN A(BHID
UIAGDGTLI LILG &b ATLDLNGLD.

GT.BIT:
IF AGE > 18 ALLOW THE PERSON TO VOTE.
ELSE DON'T ALLOW THE PERSON TO VOTE.

%6501 1651) QLo HesarL S LTl
uig $@Lb G|,

1. IF AGE > 18 eratip Hlewev'eowits (Condition)
ugd@d  Gungy, 0s1HSSOIULL  Blenev
‘Ououtwns  (TRUE)  @phsne. s
QL sHled sessflesfls@ olestFmTs: GHHTL mew
1T oL@, 1 HdLsHT60  Sewie)
Qisds @O L Hlevevullesr (Condition)
2ABSGITTT  uTSSuswsd  OBIL b
LIg S &I, ABe6tTLLg ClFwebL(HLD.

@z Gunestmy

2. IF AGE > 18 etetip @k Hewe Qumil
(False) SgMeug), auig 18%H@SHLD GDUTS
B phbsTev, SUbsF FLOWSEGD Heilenida,
esrengs  @ilfine 0 S s@ib.
lesrgmns @&oui® 0 S g, sewlles)
SUbSF FLOWSEHGD 6Th% aufledws Lg%
Q&6 (hSHMBHT, ks aufldw 2bs
‘Blevew Guir(® (Condition) giesemg s oL (6,
2A(BSS uiledWL] LG &b ATLDIN%GHLD.
BTG ST 1% GLompludleh, (2 wir
L Qwmfl & vwetum(®  Gmp)  e1bsF
FLowSFeh sessfles] h BHlavevadwils LigSHTeYLD,
<2wh1&  (pigbla(hd@d Coumevadwd  OlFuISms).
eTerGou  eTioGompludled  Blged  er(pFlenTTeyiLD,
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<24Feb Hlewev' (Condition) SILILL LT, HBSH lewev
‘Ouout'wngs (TRUE) @mpé@id Ul séHed  ercian
O Gouasst (WD eTetTLNS b  Hladeuuilenaest
(Condition) Q&L 1hg Hi7 Ceuesst(hLD 6TesTMILD, hlanev
(Condition) ‘Qumuiwing (FALSE) @mmé@Lb UL F&Hb,
6168168 QF U1 Gouesst(hLb 616 LIS H(HS aurflufed
&7 Couets(hLb 6Te0TQYLD AFIFWIT Fo mIGUIT.

2% Qs puoapish  SHngih
sesflené@ Corgunst yflud siquw ' Quibdy
Gomfluided’  (Machine language) — @BLILIGTEY,
sesstlestiwimed Gl uwins (Lpigoleu(hdbs (LpgHm).

e N
Qe H@Ld Hmetr Hessiesld@ @)(BLILGTO-
F16T  Hewoiledt] BewilliLmenest ol FDBSBTHS
SSLULBHEDSG.  BHISTHT — HewfllILITERISELD,
Fesstlestb@ LD 2@ 6rer LommIGon(s sl Guiflw
NGEWITFLD HSLD.

| J

Qs ALU QeFwedum e BesrenyGLomn(s
T(H &I FHHTL (HLGST LT &HHeUTLD.

IF BASICPAY > 2000 CALCULATE HRA = 20
*BASICPAY/100.

Gromdapw )b euifluileh seweflest] wLpigayLd
(Logical part) 61(R&:Em&I, Hew818:5(BHLD (Arithmetic part)
AEEETD

(" )

HRA
BASICPAY > 2000 —20*BASICPAY/100

WIEEUbLSGID LGS HEOSHE(bLI LGS

- _J

254 sewstlest] e1ICUTH Qb cuflewwils
LSS 'sefls agewit ugd) (ALU) Qiksé
OFwebLITL 19 6wt GLomG)BT6HT GMBLD.

9.6.2 [Hlewaeusll UGS : (Memory Unit)

Q&1 wLowd CFwevssHest LoHmGomm wpsEuils
ugSwngio. Qungians @Uiugd) B feys-

wend; O)HTGETL F.

1. <usd Gxudliiy (Internal Memory)

2. ym& Gy (External Memory)

ULy 9  QdsaIamnsd Sewsilest] g LILIGHL S6T m
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9.6.2.1 A&F GFLIIL (Internal Memory)
sewsflesfluflenieir 2Asmeugy, smiiievesuied (Mother
Board) iemiopgieiTen CFAILNGTHERSG HHbF
Gty eretrmy Ouuwiy. @F DbSI AUDSE®ETS
Olarevsr &) e ROM, RAM, PROM, EPROM,
EEPROM. @aau spaibleunasimiGo sp IC - Siiehr.
B®aiser 16T CH@audHIHL  LWGTL(HSSLI
u(pEesTmg) 616w @estli’t LmFIGuUmLD.

ROM - Read Only Memory
ROM - @6t afleundaddel(mbCs  BLD
Qzett  OFwebum e g  Oseflaunsts  Liflbg
Qsreireneud.  @pewier  @pLiens  (Hewle)
ug & Lol (FGLp (LpLguyLp.

e )
GT.3IT = (I BEALILITEOET 6T(HdhIF0\b M6l GaurTLb.

sewstitiunanast (Calculator) ' 24651 (ON) QF 1) GmrLb.
Savguiley eratrest G\ fEmG?

0

AT Lyghedlih 6T68TD OLINSSTdGT 2A(Lpsb)-
Gawron... @eveneGui 190G e1tiLing Hevguded 0
QUBSS]... BT @bl N(HLOT? SIS QUTTS)...
QUTEUSEDTTHGT ...

\. J

Qs  GunewGeu BT  Hevwllevilenws
eIBung ‘et QFuIGSHTLD GTTMIEYILD, Hewlles]
SIS Wiy UBSHE  CFIETUSDGS
Cosmauwmear  Ho  Coumeusmerd  GlFuiuyip.
Mgl iley  e1gHeC  Osflwns  Hesstest)
eTliLg s &Hevns Gamevd  OFuib? Qansd
OFuIusH&S CH@®auunes si°L e, @ks ROM' —
O (Bb&IST6T AL SSILBHEDS.

B s 1C - (pphiflavewiig shmy) @Flev
eTLIOITLp) BTLD Sewflastlenis ‘T CFUISTRILD,
sewsilest] Hev  Fw-ufiGFnseamensanar (Self Test)
GromOlsmeirer Geuessr(hib. @aws hidlevdFley POST
e1esTmy Famieuy (Power On Self Test). @bt LG m-
SO EDGT CLODOIHTGEIT(H, A 2 LIBTCEThIG—
@BLD Fflwins @ HbHTOBT6H, Ay H6dT GLITmILIenL
BLDLON_LD PUILIGHL SESLD. BT LIDGSBTET 615/@JLD
LD Hewsflestludleh &y (LpiquyLb.

e 2
POST - Qbs uAGFns@mes GomosTeTasna,
CHEUWITEN L' L DTEHaT W @ks ROM' - 6b
LS ®USSTT?.

@D L 2AbsS Sewstleflevw  HwmfldhHLo
BmiaueGLo 2ibg Couaeuanid \Fuigail(hLb.

\. J

m BQevdsaiamsd; Hefles] 21 LILML ST — LIMLLD 9
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QTS B L T HDET 85 ey 6i
udwumeudsiniesr Qs IC- ow  FO®H
AN(BHUTTHET. UGG 9In& 2B 6T

uSwiiul’ L eeuseer  oahHmGaur, &5676'565(36)1/7
LPIQUITE. ASUGT QNBLiLmSd:  Hewsflefliimed
11985 1oL” (HGLD piguLd GTHTLISTOSTE @) Read
Only Memory ' 6T6d ADLPSLILBEDS. D& QT
Blevevwines Bleveraugsd (Permanent memory or Non-
volatile memory) 6Ta¥a LD SHGLPSHBLILI(HSDS).

%5 @5 ROM  @evevnioed, 6ThHd;
SefllILneLb, — &efleflyld — SeTewerid — HWMT
Blewevd@ds C\HTEET(H QT (LPLGUIMS).

RAM — Random Access Memory

Random - £gmm (7 euedrLpanmuileheuLoeh)
Access ~ 16| H6D
Memory- /blewestaudsLd

8z wpeprw IC - K@D QhG
@zt Aaifluid  ercien?  THHFTE @)
LwGTL(RSSLILBHEDG?

61.&T. LOGEST(HLD HewsflliLmenaTGul 61(hd:dId
O 16iT GourtLh.

SeSSLILITGSI6Y 5,10 6T65IM B)(1h GTRTHMENJ;
gL'l Gouatst(BLD eT6dTn) maUdgid: 6&TeiT GeurLb.
eT68160T Gl IGaumLD.

Step 1: sesilliLmenest <46t OFuIHCmTLD. Hanyuied

'0' Qs NEmS

Step 2: AW 's' GTeIm  GTGReT SA(PSSLILIL,

Haovuied s’ Qs AEm).

Step 3: ABSE + ApSSLILBHEDS
Step 4: ABSS 10 e16hD cT@eH@, (LpSHeded

1 Spssliupin. sHGUTE Heguied 1

w'HG  QhE@GLD. (LpedTesIy  HILILLL

's' eretTAD eTevementd FHawguied Hrewer

LPIGUITE..

UG 6Tk OFeTmiei L &? b 6TevT
SETIQLILTS QI Blavaieusddled HaeT B(phds
Govetsr(hLb. HgiHT6sT @)k RAM.

(@ODVOWIGTDTE) 10 6TGHD 6TCETEDEHT
Car(hésl DG = Ghlow 2Aipss e 15
TGS SDL SHTH)...)

ABG HeILILTGeTIT, HeuwstleslGuim iy
Bowewd@  aubsietr, sTOUBLD  BBUGHEET
2D@GSHID Qbg RAM -H@&eTSI6T COFORLD.
SIS TGS (Location) GFedimy  Lb)-
UTEDS GTHTLUMSS Fa ) QUIGVTSH GTGTLISTGD,
(O] 'Random  Access Memory 6Ted ADLPSHBLILI~
BEng. CGuaid @ sHF10% FleesiaisLd
(Temporary Memory) eTeviayLd, Gmbilg HlenesieusbLd
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(Live Memory) 6TadaLb SAaDLPSHBLILI(HSIDS]. A68T6D
LOIGSTFMILD  Fyevariq L L nGeur, sewfles] <l
QFdiwi’ LnGeor @hs Hleasiausd Lpmmlepitd
ST HeTanLoawlL Qb eI(HLD. AS TS B 6T
SIULLL G ADRISSHID ALPbGI (LD, A6oT6D
seflesl] gretr ‘o ulj Blaev'uled @pS@GD ey
STUUPBLD ADTSHILD Bbg HewesiaussEnE6T
1681 OFORILD TSI, @I FHHM169% LopmLD
'@LBULq_I Tlenareusid 616w AMLPSHLILHEDS).

B seflesiiudesr  Hlavguiled  petTanms
SIGETECDTLD GTGIMITEY, M 'RAM' - b B BLILBTSH
SATSSLD.

RAM - Hlevasiausddlest odgiaLpliy @eveumioeh
61hg OFwebun(Hip sessileiluied GromGlEmerer
Quicurg).

258ay @b ROM, RAM @)évevrine) 6Tbs 5%
FewfllIumey) b, seflasflujip Gauamevd CFILITS).

PROM — Programmable Read Only Memory

B)g1ayLb Q1T BlaneuiLiTerT [hlenesausBsLD. @)% enI6iT @rhLD
Fowsflel] Gettanertd SwWi Blwd@d GETeE(h
UBUSDGS CH®UITET S L DTHDTS BT
wpip. ROM - & udley CFuiSmeEGHd €0
S L ansman @b, @b IC - ) BILD SIeULD.
26160, @Feid 7 ph (Lpawm oL (HGLo Lblay
OFw upiguyLd. As6T 1IN H®B LoTHDCeur,
ALY SSCRUIT (LPIGLITS).

EPROM — Erasable Programmable Read Only
MEMORY

Qs IC -ayeir@nd Sessilel] SHeiTewedid WM
Hwewd@d Csneat(h aumausDEHdS CHmaeumes
sl Laaramar i (HG &7 wpigujd. PFHEGLD
wpadtauied Ligdg ROM, PROM, IC - $&@hLd 2 6iren
NsHwnsFip ereirenrdeuesiev.. @bk EPROM- &b
LS L S 1L DETEH®ETL] LD 2e1HT5HE) T HE®ET
AS@GT  OFISSHIQUBET  eLpeold LS L
SL LTSS SHLpldg aflleurib. LEevsT(HD 46
IC - Wepyer sewflest! Swmi FHlavevd@ds ClETess(h
UBHUSDSHS CHMUWITET  HL L HETHDST  [BITLD
udlwevrid. s Qs IC - uled uHwilii L s,
Coamauliu(pd  FLowddled LomHmaeyid, TGHenib
@@nUTha6eT  CapreimlenTed  Apmesr LS
el 15d Fifl QOFUIgILD CFTETATGUTLD.

EEPROM — Electrically Erasable Programmable Read
Only Memory

BV IC - LD 6p1J [5laDGUILITEST [FlenevTau LTS, HIBLDES).
BaaeTend 2€CsH Sewflesl] SRS HWITT
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Hwewd@d Csneaw(h upausDEHdS CHemeumes
SL L T HEGTLI uSwievLp. CaeauliLi(hb
FLowghled @aeyer uHwliulL BHrmevd FHMIS;
Fa (6L  LOGHTGRI(LPSSHLD  O\FGISHSHIQUBET  eLPEULD
2ALPG&NL (B, Loesr(Hid L Blewev @)senieir

UL,

o iiLgquneiey sewflefluiled Bbsd Hieuds
Hleovev plevestausdFled (Booting memory (or) I1C)
ROM, PROM, EPROM, EEPROM <&l [BITGST (&
IC $a@p COFwebL(HEDST? 6Tedin FHGHHLD
2 1hI&(GThd & GTLOGUITLD.

- ®6evewev LoTesTeuTHGarT !
Cop@dlidc (erer  prer@  1C-d&@bLD

Gy CoHrmaIsHTH (BI0uS55 Gauanev)

LwGTLU(RSSLILI(H QUSBTGV, 2 F6HT Lwestum (B

aafllowows  s@SHd  Csran®, Qbs 4

IC'- 566 T H TG atTm) LWGTL(HSSUIL(HEDS).

sDGUng  Oumibuneyto EPROM- IC -

NG HIusE Couamev HlawarausLonsayd, Gnbrig

Beatausions RAM -1b LweTu(Bs0LBHEDS).

9.6.2.2 ym hlewasreusip (EXTERNAL MEMORY)

Qi BID UTTSS 26T Hleeeushisetleh
(Internal ~ Memory) bleneowins  6IS@GUJLD  [BTLD
Cslldg  oads  Quens.  sestlesluied
sTaupeDGued  H1D  Bloevwnsd  GCFLlss
Geuaser(hOLo6sTMITE), ASMETILI LD lewesialdsdd)ed
&1651 GFLOG:b (LpLgujLD.

B)F)6b SLpI:BEHTL QUMBHEIT 2_GITGITGHT:
1. 8ler &g mmem (MagneticmTape)
@nibsL (B (Floppy Disk)
et auL' (' (Hard Disk)
&mi e (b (Compact Disk)

Guestt GFid)iunest (Pen drive)

SOOI N

u&lay i @i (Memory Card)

GLom&everL Flenesiaushiseiley, GniauL’ (hHs5er,
aueht auL' (h&arr, Guesm CFLAILIMGST AHI®aISH6T
2ASsons0  vweTu(hWSS  uBSeimest. @b
Hloaseushisailey eralaiene GFllds  (wpigub
GGG AW Csmerer, Qe GsTeTeTeNe)
@SS umFIGUTLD.

I eareushisefer ev@ : (Unit of Memory)
6Ta6% A6 (hHH6rT TS B)(BAESBTYILD ABHE HVG
eTetTy ety B(hIEGLo. Qbs  Bleveveudddle
CFiS&IL(BLD 2Hebevd LHWLILERLLD SHHUIGHHET
B)s6ireLpeuLd TSI LIL(HEDS).

ULy 9  QdsaIamnsd Sewsilest] g LILIGHL S6T m
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HlewaTeuESH6T 2160@, - Byte — GTGTLISHTGLD.

'0" - Bit (9°), 'T' Bit (19L") 6168 aTHHCou
(@b Oomflufled) LmisddmaEGmiLb.

9n  <ereihsafley o arerg GumevGe
@ Flevitd 2enef(H eunuitium( 2 6Tengy.

@6t aumdiciun(p:

10MM = 1CM e1681L%) GUIT6Y... CHITmuLDTS 10
Bits = 1 byte 61631 m)] &a DGUITLD

10)%s& Fiflwnss 8 Bits = 1 byte

S L 6uemevor 9.2: BFLOILIL] S160&—6uMLILILIT(H

0 9/

1 /.

8 9L (h&eir 1 eoLL”

1024 @LIL. 1 $Geur aowir” (kilo byte)
1024 &).eoLI 1 Qo e’ (mega byte)
1024 GLp.ewLi 1 88l&m eouL’ (giga byte)
1024 g).eou 1 @Lgm ewul’ (terra byte)

e1earL’t 19" (haarfley 271D, Ol v’ auewy Bl
VG AT hSIGTTS. QBN CLoVILD 2 GIT6T.

9.6.3 &L (HrumL &b (Control Unit):

OunaieuTsd Hewsilef] LLGaun Ceouemevsamar (BTLb
BB'1b &1 warsamen) OFuifleTmg). 21Gs Guimed Liev
© LIGTGSSIhISGMULILD S6TCesT(H B)awessidgid G-
THMISEDSI. BbBlaeuuilesd @evar HMGTISHMBILLD
se¥TSIelSS5, S HUUBSS ADSSILL L QT
ADLOLISTET )b L (HLILIML L SHLD.

Feustleafludeh 2 arerfL ( H(HALITS
levFriLevans, FHi'lg Adwmanyd, Geverflufl (h
U R hleneuIeUsLD, XN
Abwea)p, CFLONIL le6TaIBAIBNTTE 6 auL” (B,
Guewrm Gaubliiunest opmitd CFLOIILY 4 edLuLb
LGRS SLIL(H SIS BB aNI®CHSGILD
FewsfleslGuin(y  (CPU)-18l6sTeurhigerfledt  eLpeuLh
QewevurdHLiL(HEM). Bewausamarn GTRIGUTM)
SUQOUTC L&D S BUUBSHIEDS  GTTLMSHF
F(HSBLOTHL LmTLiIGUALD.

9.6.3.1 2 6raf(h s@pad - &L (BLIUT(H:

(61.5M) NDFLILGVS LPGULD [BTLD  Hewwilewl s G
SHEUDSDEN H(HLD CLIMSI, A5 CUBLOTHES HL L F &
OFUIUSTES Daudgd CBT6T BouTLd. AFFLowSSH
P06y Crrddled 4 cbeg 5 6T(1pSHEISHeeT
OIS BT HET SALPSSLILIL, PETMIFHGLD
Guopu't.  erupdHisser  Gumiiy  Gurl(hs
Csresr(h wewfllesilgh@er miawLpw LpwnHE GlFuiyLb.

m BQevdsaiamsd; Hefles] 21 LILML ST — LIMLLD 9
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2ABCBISSe0 sewflest] wedy SAeIoIILG cTe1s
SBLommid.  ALCuUIE  @bsd  SL(HLILML L SLD
OFwebul' B, Oumpilienud 6T  HL (LML IG6D
T(hSH% OBTeEsT(R, WTIUILD AHELDHSHHTLOGY

511D SaUm) OF IS CDTLD 6768 M) b) GVHTGTTGVTLD.
B)a6t7 eLpeuLd S (HLILIML L SLD 2 6iTerfL (B H(heflufesr
Orwebun e & &L HrLBhSSISEDS).

9.6.3.2 Oeuafluf (B s@ad - &L ELUTH:

GI.&IT:  Sewshlesiiullesr <21%  Blevestousddey (RAM)
50 USSHISET OBTWTL QT SHaU6D SWIMTITS
o GTaNg). AsdNS SDHOUNE Q@ AF&INTSH
71(h%a Cauassr(HLb 6161 O\HTET GourTLD. HHBMHHTET
ST QULPEISILRSEDS. SHCUTSH 'RAM' -6b
B mdb@LD b 50- USHHIBGBLD AFHLIGLTYISS
(Printer) QF6bev (PUNHFASGLD. AGTTD A
FrgHwblebanev. I GlerGTmITe F6551 1651 eI
AFHIOUTHICuT(H  @wewidSlpEGd QUL LD
eLpevld (Bus (or) PORT), Gy FLowisHled 61dHement
afleer GFebev (wpigquyGLom, g Lo (HLDBTGH
Orevev Gouetar(hid. A% @rbiGsud HL° (Hrm L L,
S (RLIUML LS &6T QUFLD 6T(hSFI% Olanest(h, sp(h
CrasHleb 616Fmes uflE6T QUL LD eLpGULD AGWILILI
Y ENCHT ASME AFHLICUTHIGE AHeILILLD.
B &L (WU L SLD OeuerluiL (hd
Hmeudest GF e e &L (KLIL(HSHIEMSI.

9.6.3.3 2 araf(® - Gevafluf(®B H@Had

- &L (Roun(y
6151 2 yng Causlimesiest Guewt  GFLoliLTesiey
SOIULLLD  QREHIM D G ADBS:  HewSTleniis
Sewguileh et Coucser(hid. @FHHTG  HL L D6
CFT(hSHTe0, 2ihd  (LPULPLILIL (LPLD RAM -h@  aug
AL, Lo CLomd Ml euenauilebsTesr Qb
USB - (Universal Serial Bus) @GmIn9LL &uLLb eLpeuLd
RAM'- 21651 @S 1Qmé@EL. QrhiGeud
Bibsd &L (B’ L&D CFuIGHLIT L d FHCHTQUFLD
UOCEETE O U0 Fs-Ffls1% RAM -4,
ALILLD. QeI &L (WU’ Lo
o aref(y  ohmid  Oeueflui(h  FrseThismeN LD
S (PLIL(RSSIEIS).

5% SL(BWUUTL L SLOTGHE 2 GTarf(h,
Qeavaflii®h whHpip  26raf(® &  Geuaflui(®
Frgeuhigemlesr  OFweboum G,  Hewflesluied

BL&&LD a6leur(m O FweLLITL L yLD
s (BUIL(BSEHIEDS. S BT L &5E)6T QLIS
Bebevrtioed Sewsileufluded 61d O\ FwcbLT(HLD
L GILIDTS].

[51;@1_'1um_’l_$Lb ~ ' &BLbuS FEevau] Gurrdfmgz/--]
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9.7 0Ly & auflGlomf) Lomhm):
(COMPILERS & INTERPRETERS)

SHCUNE euewy Fewsilest] ADBESI, SHevwwllewldGHd
CobsOsevevmd 'Quidy Gomfl o (HGLo.
AT BLSGS OFAbss @ w1 671_0/7567'
wppid  wweum’ (B Qomf).  seflafls@s
OB AbBEI BLOEGEHS QOBANITS]..... BLOEGHS OB ESH!
Fesstlest|d @ QBTG ..

2eIT6L BTD BHeuHd GulEHCETeTen
Govetsr(Hd ! erLiLng 1 G CVHT6Ta1L?

e 2

oI.&IT:

o bib L (B ISLOT Teu BT IgHGEF CFetm
s ASUDdT  FhHES  CUFAUBTES
6©\%meiT GaurLb.

o g SRS Qb SHebevd hidlev
Oomif) C\gmluyid. pegus AHHECHT (Hegu
@omif) Lot (HGro G fluyib.

o yaned @meu(nLd CUS; Qs TeiTer Goueter(hLb.

® orliug?

o kg @ Uy (Qomp Cuuwigiiumeny),
8w Comifla@pid ABlbseuT, @meuhdESLd
QL Cu  Afhsl AhHVSMDS  (Haqu
Oomflulleyitd, (megw Gomiflevis 4 hiflev-
Slepib Glomef) Quwigiiumy.

<21g GuneGay.....

QLT @omLp) Ouwigtiumenrry
Caaauiu(pEnmg. Assnes Qbsd CBISGLL
& eurfl Qomif) omHm). @&y HaLb H@hb 2 wifioL’L
@omif] Lommyid LwesTuL (B GLomLp) &1L enerseer,
sewfles] 2By @uibFT Complunsed, 1%
S(BETD Lblwev — (Quibdly Comiplullenas) mLb
2ADBbS (M@ 2 wijiol’ L Gomif) (1) LwebrLim (B
Oomflwinseyid LomHmld HmEDS.

8% OLomLp) QLwFrinenry euest GLmmerT?
Oloatt GmmeTT? @ghieyid i GLoehTOILIT(hGTHIT6HT.
Qaiayd @F 2w’ Gompluileh eTepsLiLLL
Blged srer.... 961 613D& Bbs B OLomLf)
Quuigtiunerjseer mrd LwiesiL(hés Ceuesst(hLp.

1LY & uflGomp) Lonh], Beneuseir
Ouomflommmid CF b isddled FnHny Coupin(h
o ereng). @& GMISHIL umiliGuLp.

51 LI (Compilers)
(O] Y Blmeev (Programme) LPLPEOLOWITE (6TS S EHT

aflser  @rbsTeD)  T(HdGHIS  OBTes(h),
aibleunm euiflwuns Gomfl omHmib  GlFuiyLb.
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6Ths uilufled HumiFeT QN BASTYID AS®CTS
@DS&1%5 Canewa®, ABSS euflowl UIgshs
AIDIGGLD. SAmersg euflemanyd GLomif]
orhmid  QFdisetr, @mibluins e1hs  auflserileh
UM 26T eTell UL IgueS(HLb.  19esTevtr
AF®ST B0 GBSSHIS Csneer(h) Blyed 2 6T
OlFetTmy Saumisend Fifl QFUILIGTLD.

auifl Qo) o) (Interpreter)

Bz Hlgedlesr psed euledwils Ligd@Ld, @uikhdr

Qomflwins LommHmitd. Lpsed eufIGaGu TS TaIs

saun wbsred, @bs Oomflomhm) ikGHGws

Klesrmr  (BHb. AbBS UMD O LGWMIQUITES

Soguied s (Hib. AbsS SaudnF FHOFUIHT6D

&6t @Gl omHnf) H(Hds euflepwils Ligdhs

2AID9%GLD. seined Hrer Qg euflGLomLf]

LoD 6160 HAGDLPSBLILI(HEDI).

o alaurm 2wt Gumfl  hHmyb
vwestum (B OumflGunpy  @bs  GLomLf)
Quuwigtiunerisefleh TSHTUS QPG
Q1@ 2Acvevg) 6oy omhm) o 1 6t
QewewstdHLILIL 19 (BdhS Geuassr(hLb.

9.8 Qs Lpedm (OPERATING
SYSTEM)

Bb @atelwds wpen Lbm) Albe C5T6i @HLD
Lp&dT @)FIeuewT BILD LITidd elleuhiseen (e (hHLb
R (Lpem BlaneteyL(BSHII LIThhIS6T.

@Dl : (leveray da [ s....)

o sewllerl] TS LD SMewTTSF OFUIITS). ..
® ROM, RAM (2.6 blevetreudsid)
o m H®ATeUBLD (UGS QUL (B) wuee (LPFHEONLIGHT ...

F(h%% aendsd: QWSS (LPOD GT6TLIS
QU OLoetrOumper. Qg wewflesiluied BT (rh
QLoTLAS @6 (eLpedTDITLD (<21) BTGTHTLD HEMGVLPEDM)
OFebeusN@ Lpeirid, Gomflevwaill’ (B GleverlGu
auhg etytd, FHev apddwioner GFwchsamand
CFUISDHHTE 2 Haud Falqlidl. A% LODMILD
ynd Geuiliunefle @ mliuens HEs  (Delete),
sewflesiiudest spm CFLilliunesiledmbg Betrolesim
Ceuiliuneflne@, ) (Copy) eT(BLILG CUTETHEDGY.

Bz sewlleslld@Lb, LWGTUTL L Mem(hd:@HLD
QI LUMeVLDT&F OV FWIGOLIL & Fa 1 ULI).

o Qs Quss-wpom (0S) ebeuroed Hevsllesf]
Quitisns.....2
- Quitisng) (QeTemis HTevd Hesstiest)

Qs @&BS%1F FDHm ffleurst umFriGuLp.
wpsed  seaflafloow  ON(26n)  GeuiGgmid
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GTGIDTEY  6TadTerl  BLSEDG...? Ly 1qmi(Booting)
15lenesT 6B S)60 OFreLOUHSHeTDLIG .....
Mg ROM-eow Lig @Ld. POST - 1pig Sgieill” (B,
Gurmitien RAM - WL b epLiue»L d@Ld. @evf] BTLD
F6s51Ia8| @ B L DGTHGIT HIGUITLD.

Hleaneralley G&Emers: mmb HesstlesGuim(h
Gus Goueter(HOLoetTmmeh (HL L METHET) ASDHS
Qp  Omplunerg  SAudwip  CHa..
Oompflfisbeuniosd  prd  SessileflGur®  Gus
WpIQuwng). ALgOWIGTDTE) 6Tevdh@ GLomLAIS6T
GoueBar(LD.... @b GLomLflseir 61hIG%H 2 6Ty ?

o D HDATUFSED ... 2 GITETH.

o un Hoaasddsd oarer Glomplseted
gGasamip  getnd  CaisCs(BSs QI
sULeT &HJ Coues(hLb. ATH ASHBL L
@G gt h  Gomipluled  Fretr
Qribs1s  Couatsi(hip.  gOeeimmeh  BTLD
senllesildh@ b aufl sLLer $7 Geuessr(h-
OILoGTDITEYILD LD GTSHTaUZ) 63(1h GILomLHluTleh
ST B HEBTH CUGTT(HLD ... HGTTGV GTGGT
Oomflaepid Geueflufied (Yp Hlewesiaisddleb)
Lo 19 OF168TL G ...

o ortiug Qs T(HLILG ... !

Qs Lflbs OFIGTOT 2 hIbEHS:ETS

QI FImI LIS S:

(b L1960 lewmit 6160H6iT B)(Ihibeu.

yeer erm FHeiupld aiGleunh eTedlwns
1919 &5 Fain (n UBSS]... B 61760
BVHBLOGDL b GTGOISET RGN Falq LyeOGUIL LD
Qrba  S955  erevterr  QFUILIGTLD  GT6NT
CumHSSSI... A1ICUTSH @h 6160 CFIGHTIEHIF)...
yeenuilest  HupsHlev  Loewfl  petTedn  HLIg
aflLevmib.  @Bewned yewe au@pld  Gungy
FSH0 GsL(H BID  QPEILGUTLD... TGN
AADM... FHUUT — SIQUIT 6T HADEISHF/
TlB@BLD  DEBLIGeT. ACTF®E  Famls
6168  wenflewup  suHemud  T(HdGH
QUbSS... BHND ®aud)... b Fifl wrg Gumdi
&L (W ET ST ... 6T685TDG)... 5 Cur.. B Cur eT6dTMY
(1 6768 LoHODIGsTEDD o MG BT WiTIEYID
LyeDaTd: @, Loesslenis UL (LpIgLIeHleDanev... SL L &
OFaipTGev  yewerr  1NgdFHId OB EHGLO!...
9etr 61U @S BldDCaUDMIQIS)... P LS
BpFHeS D). Lyewamuflehr HLpddled Loewsfleniid:
s L Gauassr(H6ostTmmed Gaumy @ pU 67605,
2 561 Calest(RLD ....

SDHCLNTEI BLOK [HlaneviyLd 1B bV /TGHT.
Oomflaer  @ebevrioed  Sessfleflufleh  6pedTmyLD
OFunu Quievngl. Aerred GLomplser Geverflufleh

188 Bovdseaamsd; senlesl] AiqLILGL EET  LIMLLD 9
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(yn Bloereasddled) @psdns. Bms o1(hds
BBILD F(HLD &L LeTLd eTHTaug 6p(H GlomLplulled
HM65T @5&5% (Lpigu)d 616D Hledeuufled ... 6TebT6H
QFunemLb..?

Q)b Hleweuuileh LSS CLPGTDTRIS] BLITTS
o sauauister  @bs (AOuGTLighi  HeivLLb)
BQuida peom. 2L uisinmed g (0S) @uids
LP®D GTGHE GUGTOLIM(BeTT?.. @lebedev. @)%/ LD
QR OLoedTOIIN(mETHI6s. GLoeTOLIT(HET TGS MTEL!
6TrhI@ @BLILSDHTET eumiitiy 2 6Br(h? FlaeuwsTs
B85535 CeuatsT(HOLoGTIDTEY, 2 Lmible»esTaHSEeh
" HC @pds wpiguiib. HLD.... Bbs Buiss
D - OLoetTOLIN(HEHLD LD Blenertalsddleh &metr
U bl ®eudaLILL I (HESLD.

uyp  fAoaeassdd Qs Qs
OLochOum(pemer 6Tl BAD QUGG
TGlewasTDTeY BILD Hewshlestlenws et ClFuis 96T -
2G| HWTT BV aubd IDG ABTaI) ‘RAM' —
QurmitiBun@Lb.  @bAleevuded  BID  F(HLD
&L 1L ®eTSeT RAM H&d5mesr Qacvaiid. iGLITS)
SAhIG  ASSLL@ATOW  T(hSHS  OHTeET(h
Caumend OFliugsnH@ @bs Quss wpeam (OS)
2ABIGS SWTTT e Couassr(hLb.

SALILIG WITGTTGY RaUGlaT(TH LpeD
sewfleflepws et OFuiytp  Guagitb Yy
Bloaauasdded @ rs@y Quss wpamn (0S)
FTesIns  RAM' -0@ aubg NBHLOT?  GTGTMITEY,
A LD FrSHwidevaev. (gTOeretinmeh Hevsflest]
SIS 6Ths Gaumevu/ld OFUIWIMS) LG -
wened @uids (pomeuws RAM' - H@ Csnesa(h
UBUSNGS Coramaunes S Ll agGHT 6
QL sded QupbsTs  Geuetst(HLb. A%H  6THIG,
B BLILSHSTEST QUTLILIL] 2 GTENE| GTGIDITEY, LI 1q b1
BeTausLD 6168TmI Fa MUILHLD ROM -60 Frreir @5
Qisns Coucss(Bid. AHled Sewflesllenws 6o
OFuIp 19681 GLomGsmeir@rd POST - 1pig5s9n&,
Bsseileiluied euest eul’(H (Hard disc) 2 6irensgsm
eTav1d Ca(h. QBhbsTe! Al Bbs Quids LpedD
(09) @msHmsT 616v1d B5(B.. BHST), JAMS
T1(hdg bl RAM' — 6b G54, 6TGTLIS QUT Sihd
'ROM' -6b &1" L v @\H&@L.
® o aweowner Lyigi GFwebun(®  (Booting

Process) eratug), @uids wpamedws (0S) ym
BloasiauasdSled @phs, 26T Hlaeralsons
- RAM Qanes(h  eumeusismesr. HHBUTE
'RAM' ~6b [B/1LD SH(BLD HL' L TS®ET 6T(HSSI%
ey OFwevu®d Quids wpedm (0S)
SWIMTTS 2 GTend). @)evf) B1LD 678 QF e e
GomOlsmeirer  alpoyHCnrGom  ipane
GLohG\&TeTeT6VITLD.
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1.

1 sflwnen aflewLmwd Caib0s(BdS 6T(LpSIS 1 Lod)I6IessT
LoGWTBGTITEY (LPFHGT(LPSHEIG) 2 (hUTHBLILIL L HEWTHE(HLD HIHGT covvsssssssssre
) FlaveuL emeb <) Gminwiy Gumesreiv
@) LeflFFL L 1p FF) LI@LPeDD LIGLILITGT

UGLPE®D LIGLILITEDHGS & (heumdbEieui wimi?
=) 196Dasiv LITeUgEeD <) BluyL L 6br
@) BevGurmy ) Fievsiv LmTGLS

3. sewllesiiudletr Hbends wimy? HFECHA
<) 19ETEIV LIMeVSH6D <2%) Fjevsiv LTGLEY
@) 9ev GsL' 60 rF) egedt Grlnwg
4. WpBeSTLpHeOleh 2 (heuTdsliLL L Hewsfleslufletr GLiwif?
<) IBM <24) @LHCIIFILLIL ®) ENIAC ) DELL
5. sewflesflapwits QOUTmidseueny @uikbdT OLOTLA) GTGSTLE wurerrsserens
<) 2w’ L GomLf) <) SipBlanev GLomLf]
@) 1% 2 wijio’ L GlomLf) ) @b aTgiLlehenev
6. sewflesflenwils QLTmISSUGIT HLD HeETessiDGHd OB MNLITH QUITIBET wwwrvveeesssrsrns
@& <21) QUGSTOILIM(HGIT <24) OLoedTOILIT(HET
@) euatr LommyLd GlLoecsTOILIM(HET ) @Feb aTgiLlehenev
7. éf@dTm@Jj)/vde P55 CUTSHTS QGTED 6T(LHS).
21) SeogwisLd <24) AFSHLIGWITM) @) g ) euangad)
8. Supereneunmiei 61 2 Ul hlenesauBsLD?
<) ROM <) RAM ®) PROM ) EPROM
9. SupeTeneunmIeT SHIT CUTHTSH PETEND 6T(LPS).
<) 9 <) UL @) H.eurr” ) GLo&HT ewLL”
10. Q@ LI LoHMILD eurf] QUOTLA) LOTDBIBET ovvrrrrersnee
) QUGHTOILIMT(HGIT ) OLomLplseir
8) Quomip) QuuwiFLimeryseir ) @Uidd (LPEDELD
II o S aflsefleh aflewL wefl 3 LFIIGILIGHsT
1.  &e5oilesf] GTGIMTEY 6TGHT60T?
2. sewllesiludest SavevLpanm OIILITH®ENT 6T(LPSI%.
3. ®LWEF OFWBSEGHT LPFHENILI LTHHEISEET 6T(LPSH/S.
4. Q&L LTHYISSLD, ufleoTLf] LoTDHMISGLD 2 6Ter SHNFSHMS 6T(LPSIS.

sewflasiiuied GLomGlasnererii(hib sesssl (h OFwebun(hseT GNlS 6T(LpS5I%.

umLy 9  QdsaIasd Sewilest] g LILIGHL S6IT m
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11 $ipssaaL ends@hdd Qb Uss Aearaileh aflenL wefl

1. senflefluflstr sapeupedmE®aT afleuflddayLD.
2. ROM, RAM QFwicbum e eleuifléEayLp.
3. Quss DL — 6T GS.

IV SipsaetrL alarndsenda alflaimear aflenL werf 10 oI LIGEsT
1. sesflevt] Qomiflserfler HeevpedmuieneT allflauns aflend@s.

2. sewflesiluder HeevanLy COFWIVESBGHT L L LILIL LD QuanThd CFWEHLITL 19 6T 61T & s%.

NGOL SH6T
1.(@) 2. (/) 3. (=) 1.(®)
6. (<) 7.(@) 8. (=4) 9.(@)
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1Bl 6T 601 ) flwico
Di6T UG & (65 & 6iT
(Electronic Measuring Instruments)

TGS LHY) BLD LIGTTEDL 1 Bevddlwihiseileh au(HLD FHev GMILILSET HHeTdgedles
wpdHwsgiaiddaars 0\seflaiu(bdHbDS. H®ULITOIGT...

%mpled CumiLneytb empg CGur® — uLpGILoTLH)

GG 725

QDMletT, Sare) AP SDHS - A®er A@GHFT
LompoLd O0&TRISHELTHL (B.

aflardsLd
Amaiuied (Qerednd CHL L alfdg) IHEHFIH L Famild OUMBL LIS BTVSMETS HhHESLD
CBBluleh SHeremar HTed SABbE BHEB Cauatsr(hLb.

&De6T 943

SADDTG), AT ADBF 2 GOTH! g 2 L LDL]
OUbHDTGHT GG & 2 WI%GLD A m).

aNerdsELd

@ LpGhT 2. GO 2 awrey OFHSgeI Lmed, 96 Couatmqu emey ABlbg 2 cvorewrGaeter(hLb; @
24gICGau 2 L by Gpmeust e OVB(BEsTVLD CFISFHILD QuLflwnGLb.

@un(HeTL&H&LD

10.1 GFISGT LOHMILD AT H(hed) %6 10.6 A6 OBTGLILL LUGLILTLIGYS BB
10.2 L6V HGTEE LDITEH] 10.7 $Fé% HUIa)d B(Haed

10.3 erdljLfletreumss sFJ SHewev HML1q 10.8 §p(mhISlenewibg LO)6T g HmI

10.4 AdQ 2 HLGHS Sad C&Fsmaev & & (mal

10.9 @)evd%& auans LOGHT AT THMDEL

10.5 OFweHUTL (B ADWVBGT 2 (KT .
SHeTdald; H(had

&mHmeSleor @& e&sID

reaiseT, @UuTLgHed Spdasamr smalsafies Game OCFuiyd SIgHadms
Sb& CVET6ITaTEUITLD.

1. U AT Loraes (QLILELD & 5. SAdevd OBTGLILIL LGLILIMLIed; H(mad
Bwés aiows) 6. BJd% Uiayd Hmal

2. erdljibleTeumil &) Aeev HLIg 7. pGsndiah sl

3. o 2 pUSHS SEal 8. Bwds s LOGTGITHND AT

4. OFweuTL (h ADVSHET 2 (HauTdd) (e

umLtb 10 1O6iTarT e eiliLich SHeTenalds d(hailsei m
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| @ilapsid

DAGTDITL UTLPAINGD BTLD LIG) AHGT D6 T; (B BGITLI
LwIGTU(RSSHIECDLD. <21, CERETE
GuneTeuDMle 6Tl W ASTUILUSHSGS HITEHLD,
eTaBaTolewentLs, Gl Grrmed LommyLh teFed Gumedim Slyeu
TS 2ANHE O LT & (HMUSMETLLD
glewstl, Logip  Guieimeunmlesr HeTdwd AT
2A6me)Bsmanevuyid (Scale) LwIGTL(HSSHIECDITLD.

248g Guned etreemyailiich OLITIHL Senerm
(Electronic components) GFrliLgn@LD, LolstTeslich
SHTYBDET HGTLILSNHEGLD LIGVGIHLOTET SALIL|GOLD
(analog) Lommid  @evds  euewsd  (Digital  type)
H(meIsaerntl LweTL(hdSIHCDTLD.

10.1 G&FIS®6WT LOHMILD AGT®UT;
&(hedl&6iT (TESTING AND
MEASURING INSTRUMENTS)

CFIBmed LODMILD HAGTMeud H(HANEET  eLPGULD,
ietrasrasailich QLIT(pL S6iT BGTDIS 2 6T,
Bevaevwin eredTLmSE CFddsayd, 16)6tTesluieh
sHanaysentest  1BeTGerTl b,  LO)GTE(LpSSLD,
s 2ASTOleuesst ommyd  HLLtb  (Phase)
2ASweunHeDAGTLILGDGHLD LWGTU(HSSLIL(HEDS).
LVelBLOTeS CFIHMeS: H(HIBET LILIGTLITL 1q 6D
B BhsTeILD, AuDMIE) LpFHENILOTET SiqLILIEDL
2Aeraeud Hmaisefler GlFwebumigeer ol (HLb
@i gd)ev L9 $563(H&HCnITLD. DUBGHT
Ouwiaser EGLp uigwedL Ll (HeTene.

1. uew eneeulomef (Rryedn & Gevdds
QU BHGIT)

2. erflyblssieuns & A H1LIg
(B#5G51(H G HevmsivGsmii (C.R.0))

3. 2 2 HusHld H(madl (Signal generator)

O FwWeLLITL (H AMGVHGT 2 (HeuTdd) (Function
generator)

5. s Qar@lyl  uGlumieyd  Hmed
(Spectrum analyzer)

6. &7d5% Aieyd Hmadl (Logic Kit Board)

7. £0.8). GFndld@id el (1.C. Tester)

Bovds auams LOGTETTHNG HAT®aUS FH(HET
(Digital energy meter)

| 102 ue AGITGDRILDITGH)

LUev  AT®aULDTE]  6TebTLgl  LOGTGewrmL L Lb,
1B)GTeRI(LpSBLD LoDMILD LOGTSL AFIeuHEnD
2AGTSHS 2 HaLD (b LOIGHTEN ) GilILIG) HGTEaID
(e 2 @HLD.

LIGY AT@aULTe UG cuFeTm)

@nfevnbmsd  Cinhs  OBT®SGOHTL LI
Qummlwnery GLaermevl GLoSSHTEL GTGTLIGUTTE)
UV ATaULDTes] SeT(HLgdall UL Fi. e,
Qs  OeTLiyd  &EHMISHefl) o @Tern
updlanest Bl LcOGaumn SHeTaald H(hallsamard
FLohgl OFevevd AFiotiul L my. AFHTS®BLI

-

HH\] =il r;,,

\x\\‘.\ Zﬂ'a /;/a’,
7
U?(?

4

AL F&Dfl
12a8-65(2.5 ).

5 Ho.

\_ (i) 0-300V a1&) LblssTEv1(LpSBLOTEM]

S vs-50 ] CLASS 2.5

(i) 0-10 V a7 4) 1)ebransi(LpsBLoment] )

UL b 10.1 Sefldged] Lletren LpsBLomen 6T

m 18)6taR1 gy efliich e enaud; H(HefGET  LITLLD 10
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Gunss, WetGani’Lib, Bees(LpdsLd LODMILD
e Aemajsmer  @GT Sl eLpeVLD
AGTHGLOTY] QLG QUDLOGBITIT. AH(HeANGw 21Ceurr
2AemaalLorest) (AVO meter) 66ttt Quuwifl L1 L gj.

AIUSHD, 1.5, 19.5) 106516v(LpS SIS
LoHmILD LO)GSTQESTITL L (hI%G6IT, LO)GSTHEDL_SHGIT
2Fweunmlest LG QITLDLIEMET HTLILENGS
SflbHIOW  HHIB®ATL  LIWGTLI(HSSHBeTLD.
T(HSSHISHTL LT, 230 GeurmevL siv eI ).
LBIGSTGSI (LSS 2461 &% 0-300V UITLDLGHET 2_GL_(LI
g  blehras(Lpdsionastl  GTeIlIL(RLD  AGTEGUS;
HHIL LWGTL(RSSLILIL L &). 6V 61.5). £3 SATLILSNHS,
0-10V 1. 8. 10l6bTe51(LpdLoraNT) (FieOeONLILOTEY Si6Tay
S LILSHE) LWGTURSGSLILL L &). Baves LiL LD 10.1
60 ST L LI (BT ).

Qh AereauLoreflepwits LweTU(hSS) 61.F)
Lonmyd 195 18estavILpSShiser (0 -10 V, 0 - 250 V
GuesTD LIV GUILDLISET), I.F). & 198 LOeTGasmL -
Liger (0-0.25 A, 0-10 A GUITESTD LIGY @IITLDLIHGT)
Lot eTEeL Loy (x 1, x 10, x 1 k Gurresim
LUeY  QUTIDLEET)  AFWIIDEDD  AHGTIHBGUITLD.
2%5Cau, QUbLomestlenll LGV  AGTE&!  LOTEH]
(LoGVIg LOL LT, Hebevdy Liev CFBamentd; (el (Locbig
OLsivL ) ebevg ACGaur (AVO) emenal Lomes)
eI HAMLPSHEIGDTLD. 20 Sefldsesl] HaTaald;
(MmN BMANTLI LWGSTLI(HSh) AN bH AT BT, §3(Th
L6V ATl 106t 2 &6 CMBTesT(h <HETI:BGUITLD.
(urmyda: LLLD 10.2).

’0_DCV.A
é’sg" &ACV
L

\AC10V

7N
i

< LIBAMA)
Vv)

o7 |

OQADJ &7

] 1500

250, *
r'4

50'

pcv'°d

251
o5\
0.254

100uA

Lo 3

ULLD. 10.2 LGY HGTGULOTGNUNGT (LpeiTLI%E H@DLOLIL|
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Qo eToflevownalt yilbg Osmerer,
BAIGET (h LV  ATeeULDTe Uil  (LpetTLIg:S
ADLOLILNET 65T Sauasildbd Cauesst(hL. ikled 20
F16Y) [H)eDeVBST (BB HTessTaVILD. LTI L LD,
BlesTavi(LpdpLd  LommID  LOGTSEOL TSNS,
L& QUTLDLEET Akl 2 6renes. eTeaGal, @)HeH
eLpeuLld 1D GBMbg O)FTeTeug) eTetTarbleuesileh,
20 65tld a6t HAeTemaud H(HeNSEGT LILIGTLITL L
P(h LIV AHTULTE AHNGEHDG GTTLSTSLD.
UL LD 10.3 6D Lev HeTeaULoTes udeT Gy h0)% (hdb@Lh
Fgnaflullesr 20  BHeevser  Quifisrgasiiul (Hé
SILLLUL (HETerg).

( <)

\ = _J/

ULLD 10.3 QLILEOLD LIev AeTeauLorest] - G5 b01s(hd LD
Frafuietr 20 Hlavevser (QUAETESLILL L &)

LIGY HTRULDTGUINGHT 6D BHGT

L6V ATeaULDTesT) @)k euansLiLi(hLD

1. QUILEDLD LIV AHGTEDGULDTG]
(Analog multimeter)

2. Qs amd LIGY HETEGILDTES)
(Digital multimeter)

QLILEDLD LIGY HHGTEDGULDTGHH]

QRUh  QULEILD LIV  AGTGULDTGSTIITGTE  6(Th
FASIIeT  BHMHLD  FH@eT (Moving  coil)  euews
&M16L6UGGuTITLOTGST) (galvanometer) Gunestm
DADLOLILITEHLD.

uLib 10 1lshren gy @iiich Siemanayds s(heilaeir m
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19'YyFFeaTed  eraTURIT  HTevaIGaTTLDTRN®WIS
5607 (h1L919 5SS T6V Lq'c"ggjafcshmmsi) 2AHeTMeUd H(IHed
TGO MILD AMLPSHBLILI(HEMTI

Qb BELD F(HTING 05 GTONBTSSF
FLpYILD FetTanio Glsmesor Frkud) (bearing) eLpevLd
OUMESSILL(H, AS6T GLoTSS AMLOLILLD G
I51EDeUWINTGEYT STBED Si(TheUMAISERHSIL GIL aD6dBLI-
UL 1Q(BS@LD.  [BAH(IBLD  F(H@BLGT — Aenai anL s
ST (KD peT QeI LIS BLILIL I (HSHSLD.
F(meflest aufIGw 18letTGewrm L (b Lmytd GmLpgy,
OGS B MbES ST THLI(H S BFev1Ted armLI(hLD
Anlw Quikdlod F54), (peirener emelfL iqesr (Scale)
GLocd &I O\FUISDSEI. (LPGT BHTHBEHI AT ST
F1e8miLg Aemef®B (Meter Reading) erewrtii(hE)-
D& AMMBEI (LPIGSPYL 6T, S (HUIUTL(H Hlm&HF
g (control spring) (LpeiTewaNTLl LIGOLPWI Blenevdsd (0
2V ) OBT68T(H ULl LIWIGTLI(HEIDS.

PLIL|GLD L6V SHGTEULDTESTuIEtT
2 ' HI L Loy UL LD 10.4 60 STLL UL (HETETS).

4 N

Gloebd
S (LM (bS

SIH6IT

A
Blemend A)LDU.II:I LM&LD

SHMHSHIGEIT

=

Epd BLBLILT (b HBSEF SmHET *
) BLGLUTLb HB&E s@e (control spring)

\. J

ULID 10.4 GLILIGOLD LI SHGTEDaULDTE U6
2 'L’ L Lol

m iasTam gy efliich SHerenard S(HellseT  UALLD 10
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RUh U AeTeneuLored], LeTeTLpdSLD,
OGTGeyIIL LD LopmD OGS IHL  AHWeuDHeEdD
AL F Filwnest HHDIGHET HM1eveuGeTTLomes)-
Cuin(h @ewewstd L1 LIL 19 (hdESLD.

LoV AGTEULDTETUI) 2 6ITer g LILenL J;
smal  pereflett L pewer FHiplavws (zero)
ST (HUSTH  ADLDGHLILLIG(HSHSLD.  FISTIET
s sTevauCartonefseaflsy & BHGa
Bhd@L0. @ ULLD 10.5 60 ST L LILL (DTS

\(%) sreveGarmLomet (56 Gar g LA

uLLb 10.5 &1 Hlewevufled Heremard; Fhadseir

LIGY AGTGULDITEN] — LB)GST GOT (LD BLOMGSILITES
OFweOLI(R LoD :

BT (PSSS®S  AMSSL  LWGTL(HLD
AT &(mad, LB)6HT GVT (Lp S S LD 6]
eTerLIL(h S

SIVGONILOTS  LOIGHTGUI(LPSEBIBEDGT  HGITS:S,
116V LOGSTGUI(LDGS GUITLDLISHET §(h LIG) HGMTGDGULOTaSTI6h
DADLOSBLILIL LG (HIHSLD. LGV LEIGITEOT(LGS GUITLDLIHGDEIT
SATLILGNS, HAHGLILIDL  AeTeneuLomesiijLesr (basic
meter), AFHGHDU LOledigeL%6T (R, R, R, & R)
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4 )
SlqLIL6mL SieMemaULDTETl l i l
: - +
smeveUGeormioment] Ry LmEGaneEeT
R1 R2 R3 R4
Tg) EILI(HSHGS6UMEDT . 250 v
oLl Caiihasteh smel
6L (oHIThH Q)Lb&@‘w 5’"‘_ 50 Vv
~ 10V
AR SIS Aeu'é
¢ v ° Gangemeor Gangement
1) snedeuBeurmiomneuf] @@fﬂ (LpemesT
(120 o (DB i T Y
OFWIEDLIhSHED (2%) Leo sieTeme Lomeufl LIed eUITLDL| LOl6OTEOT(RSSIOMEIILINGS OFUIGOLI(HSED
- J

ULLD 10.6 L&Y HGTE®GILDTE) , LG e (LpdLonasilinad GlFwebL(B b HnHmi

OB flewews i eh QTS BLILIL 1G (FSHSLD.
QubilletigemL seir  GLpd@Geuteiser  (Multipliers)
6Te0T  SAMLPSHSLILDSIGSTDGEN. BLoSGS CHamaul et
augtbienest,  CaIBOB(hS@GHLD  Frefufletr  eLpeuLd
Ga1715015(h 5% Couetsr(hLD. 65T LGHTEILT, 6(1h FDMletT
LOGSTGT(LpSSIHDS  BILD  HAGTHSTLD.  Baleumm)
Rh UV ATeDQULOTE]  LONGSTGNI(LPGBLOTGSTNLITS
OFweLLI(hENS).

ag.&. whmib 19.5 ST pSSSDS
AMTLILSHSS H6015F60 G QLB @ euTaHT
LO)GST S FHGT  AGTEQULDTGSIUJL 65T H6vTdHesl G
Q)»ewu1dBLILIL 19 (IhdSLD.

s A
@nliy:  Qungeuns @  S1evaGerTLones
(G1gtiuemL SAaremard; s@mall) o.4. etrerpd-
SSHCw, TGt LSmasCwm Cryiguwns
AMTSE1G. sTIewid Q& 19.8. 16lerFTysHed
Lo (B GLo GFwebL (B Lb.

TH.  LOTFTISMS AeTdaUd; (eI 6T
Bct015:E 160, 21FH60T 16D TMLI(HLD LOGSTHTBSLILGVGE)GHT
SI(HAULD e OBMTBTGL U HI:SLD.
@pemned  OULfletr el FHLpludetr G
QUGVEhI LONITELD, B @hsLAWInSayld  Lommlommld
SIGSHIFOBTHFTCLUNBIGHLD.  ATEDULOTENTUGET
e BEIIE.  eTeiGey  (h L GuimenL
IGTAILDTESIILL 65T FHeuTldpestBus O\ rflenessmn i ed
Qmessis eI, LOGSTGRI(LP LD LohmILd
LOIGSTRGHITTL I S60% HETSHSHGUTLD.

LIGV <HGT®GULDITewH) — LB)68T BevT L. L Lomesilwims
OFwebL(BLbLpE®MD

)T GG L S0 SHeT&BLI LILIGTL(HLD HGT®aUS;
&, LO1GSTGeutL L Lomasf] 6TeaTLILI(H S

G®ODhS  OGTHML  QETMleneT A LILEDL I;
syLeT  Uubs  Bwewtifed  BaewidsTe,

~ J
f
&mevel@eormiomenf] )
—> Ig anqliemL
sieneneuonefl_T—,  S-LOMDDI LOl6DTS 6L SH6iT
RS 2.5 mA \/\/\/\ R]_
W— ¢ 25mA | Ra
5L LomH) LT SEOL eumoL] GaiheGHbheEGLD FTel .O' 25 A R3
R4
T I 10 A AN
¢ ® SIHLYEF s
Bangement eulIE
Bangement
(LpemenT v
) (emeuT
(&1) &nebeuGeotmiomeof], () LI6D SieTem6Y LDM6TT], LIGD 6UITLDL]
10160t GeuTTL L LomeuflLing:& QEFWIEDLI(bSED 1BledT@euTL L LoMEufLITE:E O1FUIEDLIbSED
_J

ULLD 10.7 L6V HeTanauLpresd], tBleTGesmL L omefliwinsd GFwevL
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SAdbHmeI 06T CevL L omesflins  GFwebL(HLD.
UL LD 10.7(21)6b STLIQUIGTRTLILG GHDDbS LEGTHEmL
Rs (BLLomdny 6l6iTHemwL— Shunt resistance ) uflewerr,
H(hIUIGT S (HEBLGHT Li%e BemewtLifeh Benererd:s
Govetsr(HLd. & (merfletr ilesiganr, &L Lomhmy (shunt)
Oes1EdL Lodlnewert il AFELoms G BLILIBTEH
OupLbuesTeLowmer  AeTGerTL LD HLLOTDHM)
ersan  auplGuw  umuyb.  FHemlesr  euLplGu
@dDHS 2Aeney erGert b o' (HGLp umuyLb.
Qaavined, 2AHs 106eTCerrTL L FeON K  F(HET
W ETEAE NN CE TS

uLtp 10.7 (<) 60 STLIQUIGTETLILG eLPGOTM)
SADQG BT6NTE SLLoTHml BlesisamLsmar (R, |
R, R; &R, ) CaiB0s(hI:GL Freiuiest afluims
ATDRULDTGSIUL T LSS Qevewrifeh Qenessids
Gouasst(hLb. @&atr eLpevLd CHaautimes LB)esTGeurme L
uTibLseer (current ranges) MBALD GLMGVTLD. 6.
180T GantTL’ LS Flanewt Aends el Guir(h epeirmlenaest
ST (el LG5 QBIL flewewuLied
Banewsid s Geuessr(hLD.

LIGV HGTEQULDTEH] — LO)GHT HEDL
Loneflwnad CFwedL(HLb Lpedm

ergdLmw  AerdslLweTU®L  HHaed),
ileirgemLLomest] (Ohm meter) 6Tl IL(HEDG.

uLtb 108 eI Lomeslulelr  Fhmy
STULOUL(RGTONg). LY  AGTEDGILDTESILL GST
Blaeuwirer 8letr SamL (R, H6bevg R, 2ebevg R,)
wpmid Caimuid s Ry waunilene,
SHeTeauLoTesi U6 26T Garm GIITBSSLILIL 19 (HSb@SHLD

FLplenelDGF  FHloFwL LweTL(REMS).
B)pemaen, &1 @1b FiflO\FUIHeD (Zero ohm adjustment)
F(HSHLOMTS 0 Q adj 6760 é\/mgpa'l;eﬂ@mm_b. [OERIG)
QLD HGTQSMENS &IGVGONLILDTS G SSGVITLD.

SHeTdhs  Couednqus OGSO WLITGHS]
et A ommitd B $@io Qe G srL(hEms).
LOGTF®L Lol AL BLoMS @BhST, G®DhHS
1806 Gerri 1 GLo StemewauLonesiludles euLfIGuws LimyLp.
Qaered (Lpelt FVE1% BTG AbE Henallenesd;
STOTISGLD.  Aendhas  Geuedmgus  LOGTHL
G®DEUTS Q) (BEST6D, 21H)% 18)6sTBev1TL L LD LIMLIh),
(LPGT QUGVE] LIGBLOTE bbb, GaDDhh 2AeMellenesid
SIS0, @aleuTn b L6V HGTeDeULDTE),
OGS TS Lormesflwingsd GlFwicL(HEm).

UeY  QUIDYSHGT GBI 1OGTSHL
wEdemer AT ULD 108 () 6D
s1lquiertarug R, R, & R, erewll wev 1blahr
sdLEDmNd CHih0ls(Heh@HD Frailuller euLpluins
BT BV L 6T B)amewstd s Gouesst(hLb.

L6 eTeailoresiuiier O FweoLm(hseir
851 SLpaTamyLD LOlbTevTiLIGh LoNmLD LElsHTeRT el 16D
SAGTGYHDGNT AHGTHBLI LWLIGTLI(HEINS].

19.4). 18)as16v1(LpSHLD

19.&. 180T GasL L LD

o.§). )etrerr(Lpd LD

N w b

gdf. WerGarmiLy (Fev  speisefled
o' (HLb QaleusFrd) 2 6irengy)

-

LO)GHTHEDL

QL &8 CFrngenest

LB)GHTSeV &R L GHT Q1L Iflaneueriied
Qe LI (HTET). LOGHTSHEDL R, 7. @ gomeSleviemrd  Gendlsg  NPN
OeiGan L gblewewd  GplL  emeliled AUDBWT AeOevg PNP  ouadswm 616w
S(H&EDE).CoupiL(B b LOleTHL R |\, 26meyCs51edl6h s flsed  (Fov  s@eisaicy Lol (BHid
Qaleusrd) 2 6iTengy)
(" Ry &meveuGeormioment] Ry )
MWW MWA

0Q &1l e\FULIHED
+

= 06OTEe0MRISET semésiuL < R
N Geuetoriq Ul LOEOTSHEmL
gmel o
7N
S B

(&1) smebeuGeormioment]
LOl60THEWLLOMEUIIUITSHE G1FUIEDLI(hSHED

\_

Ry Ry Rs3 oieremey Lomesfl] A
x 10 0Q &1fl QFILFHED StenSSLLL
1N Beuevoriq Ll
X ] x 1 '
Qb LOl6OTSHEmL
GalibesnhaHESD B
amefl Blebrae0id

(=) ueo sieTeme LOM6DT], LI6D GUITLDLY
LOl60T&H6WLLOMEOIIIITSHE EIFUIEDLI(HSHED

il
|
II

_J

LLLD 10.8 L6V HTem6 Lomesf] , A6 SaL Lomasilnagd OFwevLI(BLd FDHm)

m 18)6taR1 gy efliich e enaud; H(HefGET  LITLLD 10
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8. (b 19TV MGT TGS LONLPIILITGST
~&8lay 1067Geutmi b (Collector to emitter
leakage current 1 p) (S11g eurmils (base) — @)awawr-
S 1% Hlavevuiled)

9 10e1CHEGHSEHMEET — 20 puF eueng (Fev &(h-
alsefleh o' (Kb aleusd) 2 6iTengy)

10. 245)16leuasst — 20 kH: aueniy (Flov s(madlserieh
oL’ (PLb Baeusd) 2 Gireng)

QLILEDLD LIV AT aULDTeu!uf6hT

¥t mett

QP(h [BEVV HILOTGH GRLILGHLD LIV HGTEDGULOTE)
20 kQ/V DC ommitp 9 kQ/V AC <ieneilih@ 2 arefL (h
LOlesTLomnenestd; (input impedance) GMBTeEsTIG(HAHEHLD.
8)31Geu RLILIEOLD LIGY HAGTaULDTES UGHT 51685TH)mesT
ererLiLi(hLb. @)bLodiiy AT RULDTGSUGHT
2AeneyGanedletr HGLp AHFFL LI 19(HbGHLD. B)FI
UL LD 10.9 6O STLLLIUL (HETETS).

4 N )

ULLD 10.9 LILGOLD LI SHGTEULDTesUNG Bl 6¥sTlmatt

20 kQ/V DC er6ttpmed eT6tranrGleuasiled, sp(rh
GourrevL” 19. 5. LAGTGOT (LpS S S AGTLILISH S, LOL LT
20 kQ sstomigenend; Gs1(hdbEng 6TesIeULD.
Qaavie Aemweud; HHad, Aends Geuersrigui
FOWIOBhbs 1055 Gonhs OGSO LS5,
AMSGGLD CuTLpsl 61(hdSI% CFTGTEHLD. 1dl%
ISt Osress  @bd  AeTEaLDTGHT WL
vwestu(hS), 2AH)% 2 I SN
g orestFsL i, .4 Cursiimeunemd GFrndls@Lb
QuMpd ULPS®LWITLOED B\ HAH@HLD. 9 kQ/V AC
eTehTDTey (h GeurrebL’ o7 LBIGST GO (LS S M
AGTLILSH S, AT®ILOTE 9 kO LOGSTLOMI NG EET S
Os1(HSHDSI GTETGUITLD.

GDDhHS BISTHDEnIGT N AT
resflsmarts (5 kQ/V  AC/DC)  uwestu(hdS)
LOGHTGUT (LB 0% A BBT6V, Aau FDHMIedhhs
24$)5  1OTCTL LSS T(HdGId  OlBTei @BLD.
Baev116b 19 geTHIVL T, 0.8, Gurettn Clm(HL 6T
LLPSL U Fa (HLD.

QLILELD LIGY SHGTEDGILDITEHIeDILIF;
@SWTEHLOCUTG 6T(HhdGId O\HT6T 6T
Geuetarig wi (LpetTOlewTd & ifl & &% 6iT

AN HBMET AGTLILSDGL LISV AGTEGULOTGT),
@ Griwpaer (+ve) GConpamend HLblflenuwiub
(Aeuliy euetmenidFled @mdh@LD), (b 1T LpeDerT
(-ve) GoFngpeamenid sbllenwid (SMILIL GUGCTTEHILD)
B6HTe81 B G OBTGRITLG (T ELD.

(U e: UL LD 10.10 )

WpeiTOlew & & fl g B H 6T

1. 19.4. Wesievipsssans Aend@d Gungy
2 BG FaUHISHIL 68T, H(HallenwdF Fiflwimes
SIHUBIBGBLGT  Blavewids  Geuet(hLb.
(urmds: UL Lb 10.11(<))

Mg CriLpmard CFismend Holw &)
euLpmIBudesT GBI (LpemeTiL gILD, eTH)T(LpenaesTd
Gonpaernd  sliodw  eTHJ  LPEGILIL g)ILD
Qwenrss Geuatsr(hLd. GLMgeUTS LOGSTENLPSSLD

(

(i) GFrngpanasd HL0IN%6T

\

~\

(if) #flwren H1(meukis@EpL 6T CFISMeR
SLDIS®6T B)anesd e )

uLLb 10.10 euetewid GFngemens sLbiisafer BmLoplbg B)eenisse)
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(e () CmI ) el )

OTRWSSL | ciramipdio
t

| BanddsliuL |

Beuetoriq Ll 1.4
WledTE b ?

_/

UL LD

10.11: (=) gf)  eTarIpdsld SHMILSHGHS

Seldw Bemewnid@Ld LD

A5G LD CLITS], HeTe®aUd H(BaTlewiLs euLphIElLL 65T
LGs Qe iieh @ewessidis Gauetsr(hLb.

1.

19.4). 10eGe b AerHGLD OLTLpg)
S(BAllewi, @ULphIS DM LEHGL G
&L feewniey Qewewsiss  Gauesr(hLb.
(UM s: UL b 10.11(<4))

2A5Tug  Criblesr  CaFngdameirdsplieni
euLphidludest  GBILlesT  (LpewadiyLg9ILD,
e1S)yLb)6sT GFrigamesid SLDINGOUIL]
L@Be L a9ILD Baveuurd:ds Gauassr(hLb.

{4 )
T

LI6D Siememe Lomeof]
181601 GeoTrL_Lomeof]

Blemeouiled 19.¢1 ufled

Bwirki@Ld
Oleorelené @

A

(O )
HLLLD

QLT (LPem6DT

- [ ¢

| BandléasLuL I

Beuetoriquwl erdl

1OledT& DM T

_J

uLLb 10.12 g§ TIPS SLD SAGTLILSHS Boewrd @b

L)y

5. g4 Gl Lsms 2AeMdGHLOCUTSHILD,

(g.&. erGaan’p  emiiug  Gumed)
EURIET LO)GOTQULPTEIS) & @ LD (supply)
U@peYdGLd  CBLflevewiifed  Peweverdss
Gouetor(hLD.  <AGMTGL  SHI(HGURIGZET LTI
Bmentdas CHamauieveney . LLLD 10.136D
Qewewuid@Ld Lpedm ST LLILL (HETeNS).

_J

UL LD

10.11: () 98 OerCermLid ATOILUSHS

BoaewidGL LpeD

3.

GoBev GFmebeuiiu’ @ Hemei(hserm-
ILD CFISM6sIS HLOLNSHEDSTI BHi(IHEUMISEET
Lo )eessdgTey, (MG (LPEiT 6Tdh)id-
SeovFuled pET UPWDHASHI, BT C\BTL [TF-
Swinss Bl LIPSEL LG Fa (HLD.

7. 5. LOGHTGVI(LpS B anG AN S@LD GQIIM(LPSILD
uss Qe Qewessiss Geauessr(hLb.
QARG SHI(HOUBISET LTTSS Bewevidsd
Capamauuievanev. (LIL LD 10.12 91 LMT&HEa|LD.)
gGlewerlleh o7.4). LG TFTISENS BHleveviwmest
SI(HUBISET (+ LoDWILD -) Behenev.

18)6taR1 gy efliich e enaud; H(HefGET  LITLLD 10
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K5 LI6D Si6Teme Lomeufl
8
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£ g
q
)
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\ _J

uLLd 10.13 & 106TGeITL LD 6T GLD LpED

6. QLD - 8 AMEGLD QUTLDLEEND DaUSFIdh

OFreser(h LG8 60T (LpS LD 216VGVG/
OTGerTL L Gt  AMTEES  Fa L TH).
AN 5SIT6V, H(HEIT Li(LpBeL ) @I (BLD.
MGG Ouneps,  asmalleow Gl
umigg 2iemss Caustn(hLd. @)evenevbluiestisy,
@ ommy G 19eLpudNGsT  SHTTGSSILOTS,
AT (HH®ST  BTD  FUDTES GO
a(HGaurb.

2 s OH5GS
@5 fluyon?

2AereyGsnailed (scale) JHend@Ld GLmLpsILD, Gt
umidsl  Aends  Geuasi(hLd. LSS g e0(Hh
2IGTHBIT6V, SAUMITEST I
<ienpg fl(HGeur. 4Gs  Gumed, RLILEHLD LGV
SHereauLoreiuiley  ard@o  Gunsib,  GmymsL
LIS A hHT6V, FIFULITGE A6 BEGIT HGTFEBGUITLD.
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8. 2wrblesieipdsid (Hebevgy) LleTGE0TT -
LS®S AMSGSHLGUTH  (h  CIFgmentsd
sipfevws  Liletresflanewtifepit, LG
CF1gEmas1d HLOLNGDILI BLOG] DHWLITEILD GlbTL5;
Fa LG LEMlew1IT6Y, LONGHTEOI) T &) ermLi(hLD.

9. o FHMleb BHTD ATEs  Ceuesigi
QL GHleh 2 6iTan LOGTEI(LPSSBSMS H6HEVF)
1B)65TBevrrTL L Send [TEEXTA QUITLDLY)-
werd Gsinols(hds Gaueser(hid. Filuins
wHss  wpguweibemev  ererfled,  (Lpgedled
255 ugibliewasid CHih0SH(HSEHI HeThHS
Gauasst(hLb. AQIGUTII A6k LOGTET(LPSSLD
@®DTS BHbETe) ASNBENLIS GHDDhd
TV CHTE0\5(HS %I LOGET(HLD 6T 5%
Geuass(hLD. SALIGWITLPSIBTEHT HGTEGULOTES),
SHIVGOILOTS AHGTeYFENT HTGHTLNSSLD.

2 _hi&HOHEHEG S
@sflujon?

FISMIGT  QULIGDLD  QUDE  LIGY  AGTEDEULDTEIGHILIL]
LwiasL(hS), 30 FBeum GaurmebLsiv QUEDT AHET:S (LpIGLLD.
craueuIm)? 18)% o && 10651681 (1P eui_rhigemarn (EHT probes)
LwGTL(RGS), 30 FHCeuT Caumedr sl QI AHGTHBITLD.
Qaloul_higefleh FLomT 1000 GLOET LDHET LOSIILIGHL LI
QLB @GauesT LOGTHML ST b flenewt e LiwiebrL-
(PSSHLILL 1 (I SLD. OILIhd@auTaST LGS HEDLH6IT eLPGULD,
10)% O FF LOIGHTGVI(LpSBLD G@PMSSHLILIL (B, HHGTEDGULDTES-
$@5 SILILBEDSI. SAS6T 19D, 105 2 F& 1O)6TerT(LpS5S-
S BITLD AT HFHGUTLD.

&(HDLOWITET TEFfGMB!!!
Fnspmgessid  CFreamed HLOFET eLpeuld 0% D FF
LOIGHTGOT(LDSBH D AGT 5% PUDHESGHS  Fnl . A

SILIMLISTLOMGHS). H(HLOWITeS LA6Teshidd) ermL(hLb.

10. @ombs ettevnipds | 18es1Cesm L curLbif)-
oeih Caibos(hds b5  18lasTasI(LpSHLDn/
LOGTICIT L SEDGST GBS Fal 1)
DARIGUTN)] AeNTESTeL K Li(LpSeL b aII(BLD.

2 _hi&OhEH G
@5 flujwon?

Cangaesd HLbINS6GT UGTTcwTSSMme6ud,
Cai 015 Bz

U6 eTeauLoneflenl] LWGTURSSID OCLmLpsl, BLD
LoauBleIar 2iqdsg Qb Caaral erwpd. 21&Goaral,
SAMSGHD  Gurng)  apiiy  GCFngmend S
Griapewer et Hiawer peveoruiepid (Positive socket),
Fauliys soenws TSI LpenerT LEGT FHIaaT LpGTUIeY/LD
(negative socket) B)WERTEBTCV GTGHTGH A@HLD?

"D DILD AT,

QUGHTCTHISWETS FTSEHIL LMTSHT) Amar GlaumiLd
SLOLNSCENT. HUGTT6Y, QUGHTETAIBENT LoTHN) B)enessid@Lb
QuTps SiBeubismer (+, =)  FRWS  UTTSS
Beewsiss Gauetsi(hLb.

Fauiyd Cenaamesidaiol (positive probe) - GhLpanesT
161657 Fyemar (Lpewedt (Positive socket) BmILiL CFIBeneTd:BLoL)
(negative probe) - e1E)F(Lpewast A6 Fiener (Lpenert (negative
socket) 676t @)METHGLD (LPOD 2 VSGTTEINL LILIGSTLIT(H
GTGSTLIGTGY AT LILIGTLI(HSHIECDLD.
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LIGV <HGTEDGULOTESHUNGET LILIGH 6T

1. aunQeed, CsrewessTL s whHmid s
ietrargmailich Fngeumisarey ermu(hLD
LLpEIB®aN b1 LWGTL(HEDS).

2. 10etr o usgesihisgermler (electrical appliances)
upsmlbgl, Bdhasad LweGTL(HEDS).

3. ydw L6)6bT 6T gy @I 6h FSHGIhIBGT
SWrineid @& uwiesu(RENG/

4. ydw  1oehreemieiiich  FABEHIAISMENLI
O &IaSeILD (assembling) LiwesTL(HHMSHI

5. Oungieuns oI LomHmILD 9.4
LOIGSTGeuTTL L hig6iT, LNGTET(LOSBAIGET LOMMILD
LOGTTHL W HGTSHSHL1 LWLIGTLI(HEIMS).

eyl (dsHLo (Calibration)

AMaYS FBSSHLD 6TehTLG  LLpSTeT  levevuiled
2 GO HTEDGULDITEHEW, BeVeV Blenevuieh 2 6iTer
QenalloTesieown  LuwesTUu(hSHF  FRCF D
wpopwiEp.  @ibwpedpuiled  erflbg  Gumes
OGS ST LODMILD  LLPSTeT  GLm(pL b6l
LomOLIL(HLD. F(HerflesT Babiiey GlLocsTanLOWITS:SELILI(HLD.
STHIBET 2 husd)  OFuyd  FrsesihiseTesT
SISGLI LFILoss, QLmblnieueshisatlesh 2i6med
S FHMmS 219 dHlg OVFUILI, HATMAILDTESISGET
Slevelwigms 2 mid) OFLIGUTTH6T.

Bass aims L Aeraallomest (Digital
multimeter)

AT (HE®ET GTTEATTES ST (KD AUDES
sBHAICL BVsE S L HT®GILOTEH)
TG I AL SLILB EDG.

ULLD 10.14 &) (1 Qevds UeDS LIG) HGTEGILOT-
eufledt (LpeiTLIdb s CHMHMLD S L LILL (HeTeTg).

Bvds s L AT@aiLomesuier 2 pyLiLEer

Qh BVdd QUMSB LIV AGTGULDTES]  eLpaST D)
UGS SN ObTeEsT(H TGS/ HGUWLITCUG...

1. Sgeuls ugss Hevg (Liquid Crystal Display)

2. &F1paiib G605 (HEGLD Frell LommiLd

3. Gansamestd HLDINSG6T

6TeL.Flug. Sy BT QVSEHHIEMETS

ST (Husns ADLLSIGTTE. BdHaoguieh -
(Minus) @Oli(®, a7.4). & 19.8), 61604 &ML (HLD uFH)
o ST Flov AaTdaunTesEaflesr FHlargaserleh
g2 (WBeVM%, Qaflmd cusFdh) o 6reng. B)Femed

uLib 10 1lshren gy @iiich Siemanayds s(heilaeir m
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goaul Ly ssglena

SLPQVID
€55 GG )
gnel

L\6OT&l6m6IT
(pementdei (Sockets)

.

ULLD 10.14 @)evdd U LIGY 6T aULDTes U6
petrUssd CHmhmLd

@®Dhs Qafl  odrer  @Lmisefleh, eeflpLd
aFflowl uweTU(RSS) AT E®ET  6Terde)
BITGHSIGUITLD.

Qss  adsdh  FHAID L6V
QUTLDYS@HLGT Falqlll FLPVID GHih0)%(HS%SLD
&me)(Rotary Selectorswitch) @ aiTengy. @bgd Fraflenwils
vwesTu(hd ) 18)atTGeutmi L Lb, LB)6HTe8I (LpSLD LODMILD
LO)GSTHEDL_ HEET AT SHGVITLD.

Qdleyitd smyiy, Hauliy CFnseametd; HLoLN%6T
2 6irenest. COM e16d1ds GMINIL L 1g(BLILIG) OLIN)
LOGHT SHIGOGIT (LPEOGTLITEHLD. @6 SmyL'iL) CFIFmertd:
sofeowts Quirss Gouassi(hid. @& (- )penest
2606V Lall (LpenesTin@Ld (earth).

VmA e16t1m 1661 SHiewer (Lpewest (+) Lpemest
2. @b Fauy CFngemens  sLoeanuil
OuTrSS Coucssr(hib. @B6T eLpeVLD 200 mA GUGDT
18065 GadtTL’ L (LpLb 6T S LoD myLD 1 F) LONGHT a8 (LpS B hIS 6T
LoHMILD LO)GTHELUIGHGE AT & BGUITLD.

Ques(h CFnsamendaldiiseafls Lpawe,
UTeLFOIFM(HESGT (banana plugs) eTerli(REMS).
CaamaudGanHmaeunni UMD LPFO\F1(HE) 5 (@YRLGHT
Falq Gaupy euewsd GCFIHmedd HLOLNBMETLLD
H(hLL 5T B)DEWTdHBGUITLD.

Crrnganesid HLOINHGHT U BBHET

uew aumsd GFnseamend; ST  HHOMLES
Fhmsuilesr  FHwrds  Cundeb,  Aeunmled
Fovaunanm oL’ (HLb EGLp HresrGuLD.

1. aunepdeFIpEuISBhs PSSOV LI
sa1afl&eT (Banana plugs to crocodile clips ):
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Besor  Gmrid  CendliugnHa  Qaleuamds
CFrngaesid HLoINSET LWGTL(HSSLILBHEDS.
(ungdslt uLib  10.15) Qs  GCmigls
ueesUied (Bread board) 2 6ien (penesiserieh
Qawewis g i (hd CFrndldseuLb.

\

\. J

uLLd 10.15 eunepdRFThEIOmEg wo®e aumiis
FalaflEer

2. anepseFrmiuledmbs 0.5 C&nsd
(Banana plugs to IC hook)

SAaTedaud  SHIewud  Fewiuyid
Qe gs  CFndldsll  LweTL(HEDS).
(urmr sl UL LD 10.16)

\

J

UL LD 10.16 eunenipdelFmmEuNed(Big 0.8 Q51s:S)

3. aunepdCFmmeuledmbs @B EE wpL ser
(Banana plugs to tweezers)
BQ(BH3:H) LpL-FeiT (Tweezers) eLPGULD 6T61V.GTLD.IG.
U LOGTOM(BL Heward (S.M.D components)
Gardlgseurid. (UMFdHsL UL LD 10.17)

~

N y

UL b 10.17 eunenipd0Fm el mis @B S5 apL seir
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4. eurenLpdOlFmmEuIedhHS! GaFrpemest

216956 (Banana plugs to test leads)

Bemay, QULp&GSHLONS  [BTLD  L)eTGeurTL L LD,
OGS TR (LpSSID  LoDMILD LG SHEDL BaeTd
Csdlds 2 YLD SN AGHLD. (LMTFTdHs%:
UL LD 10.18)

( h

N : y
uLLb 10.18 eunedLpdQFm e phg CFrsamer
U1 S 6T

ST AT umuied 2 aiTer LnhEerT GLimesmy
(BLILSTED, P&V aumiid Faleilaer (crocodile clips)

Bevs% UDS LIV AHGTE®6 LOTGH)
eTalaum OFwebuBEDSHI?

ADASG BVEE UDE LV AGT®GILDTGH S
@5Lb LoletTed (1LpdHLonesfl EBar Y@ Lb.

Baeit  2.6TGer LS  LOGTH®L -
eb  apu@d  leTepss  Geumyuimiiq e
eLpeuld, LBl TGesTL L LD,  LO)etTesI(LpdBLD  LoMHMILD
OGTEML  LoFNIBT  AMSSILUBEDS.  LILLD
10.19 & QeVds UME LV <HGTEGULDTESI UG
SULOULLD  STCLOUL (HeTengy. uevGeums LGS
2ATQYSDET  AMHGHLD  (Lpewm  LIeTeIIBLOTMI
NerssLILL (HeTerg).

LOGSTHL AGTSHGLD (LPEOD

& Lp&VILD Fraflenw (rotary switch), hlenev 1 6b CH(iB6%-
(BSsaD. 2 6Tl (hF CFTHME (LPEDGUISH@EHL 6T,
2Aeds Couawigus OIS UMD B)ewsTd%-
ayib. leTsdEeOBHL LTI SCHDHDHITL)
18065 Gastri’ b umuyib. eLilest eiBling., Gmlnd’ L
186tras1 (LpSB GaumiLiT(h), LBledTHem L udlasT )1k (LpemewT -
s@pFEDLCw  FlewL @b,  @Lbibletren(LpdsLb,
eigmLuilesr  wHiyse  Cri  alflasFled
ADLOUYLD. ASTUS| OTH®L 6T oIy 1)~
sfdsmev, oereni(Lpss Caumun(h HFHL0MEa)LD,
10lehTSemLudlelT Lo G®MBESTC), LOGTENI (PSS
Caumun(®  @®peuntsed  HL G,  196bTLy,

TG I SHDLPSSLILBEDSI WlehTev(LpdSLD FHDISH G®DEHSUILL (Y, QLILELD
2Aereledmhg Bevds Aemeuns (analog to digital)
( )
BlemeDLLImeoT
10ledTGe0TIL L
CLPVLD (LOGOTSHEDLD)
BemL WLl
QLHHS g
: EXIDE .o
g s AwsHs |
& @Y% D
1 (/A (&6mMLILITE0T
bl 2 DB L e gluepldmhg| | S0686
SHOQILD & N LL 5605 . —> HE00TSHE|(hFHED
+ o/d—> 60T6UT (LR SHSLONE Qb5 unEHILITE o
2 _eef(bé 3 N Wb ) &OO)
Bangemenrd
L&l 4 L5l60TB 60T L SHems
0, LOl6OTEDT(R BSOS >
= oo I
R [N
Hmsos > Bebss Hewr
&6mMLILITE0T
g J

UTLID 10. 19 QsE IS LIV AT LoTenule &L L LIl D

‘ ‘ EE_Tamil_Chapter10.indd 201

umLLb 10

18)asTan gy efliich HaTenald: S(HelBeT

11/10/2020 1:19:29 PM ‘ ‘



nporiul (B, Badsd sesisS(Haed  EnHmlae
(digital ~ counter circuit) LWTURSS), BevdsEd
Sleog  (digital  display)  eLpeuid LD HeMTQUTHS
STLLAUBSDS.

.. 0TI (Lpd LD AT GLD LP®D

FLpILD Fraflevwws, Blewev 2 6 CaIb01%(HS%5aLD.
o Grafl (B CFIF®ST (LPDGIHGHLGET HHeTHS
Govetmqus o718 1OGIGNI(LPSSSDD B)wewTS S LD.
A& 1OGSTENI(LpSSHLOTS B BbsHTeD, H(Haulen)ei,
2Apferenpssld  G@nSSUUL B, 19.5). A%
omdoiuREDE. 96Ty, Ly ienalled(mbg)
Bovds 2emauns (analog to digital) Lommmiiu’ (®
Bovdsd sesd(hsed Fnmlevest (digital counter
circuit)  vweTLU(RSS), Qewdss Sy (digital
display) etpevid  ad  1OGNTGNI(LpSS  SHTAUTH;
ST LLU(BEDG.

7. & OGT BT L LD AT GLD (LpdD

FLpILD Fraflevis, Blewev 3 6 CaIB01S(H %5 LD.
g4 18)es1GeurrTL L LD , LOGSTGOI(LPBLOT
omoiul (B ATSSIUEEDS. 2 6refl (hE
Crigamest (LPOTHG@HLGT AHeTsH%H Gauetoriq i
g4 10T Gert L L Sen B ews1dEaLD.
180657 GadtirL’ 1S Fe0) (b gy LO)6ST6wT(LpdSHLOTS LOTHMILD
FDMIGHT eLpevLD LA)GtTET(LpSSHLOMS LoMDHDLILIL (B, 1. F).
wrs Hwdsn CFuiBEDS). 196611, QLiLjEL
2AerelOmhE Bevds Aemeuns (analog to digital)
nporul (B, Badasd seuisSHaed  EnHmlaer
(digital counter circuit) LweTU(HSSE), Bevdsd Havr
(digital display) eLpeuid 78] 10)ebTGewrr’ L. Hemeilenes
2 o1Nwirfled ST L LB EDS.

19.4). 10)GTGGITL L LD HGTHGLD LpDD

FLpILD Fraflevwws, Blewev 4 6 CaIb01S(HS5eLD.
19 .. 18)eirGevrTL L LD , L)GHTGUI (LpSBLOM S
ormmii” (B AT GSLILBHEDS. o eiref(h

9L’ L euenessr 10.1

CHFTHMET (LPEDTHEHL 6T HAeTdh% Gauettriq il 1q.&).
161651 GevrTL 1&g @) evuid ey Lb. 15T GesrmL 1 gdh)-
O mbgI OGTeOT(LpSSLONS LOTHMILD FHMIGHT eLPGVLD
18lasTenI (LpdBLons  LommmUuL (Bl 19671y, epLILjeDLD
2Ae1elled(rhg Qevds Aemauns (analog to digital)
omporiul (B, Badasd seuisSBHaed  EnHlae
(digital counter circuit) LweTU(HSS), Bevdsd Hewir
(digital display) epevLd 1.4, 10eTGerTL L HeMTeUTSH
2 oNwifled ST L LB EDS.

19.5). 1O)GT G (LPSBLD HGTSHGLD (LPEDD

FLpILD Frafleavis, Blewey 5 6 CoHIB01S(H 55 LD.
o Grafl (hF CFIF®meS (LPOGIBGHLGT AaTdHSb
Gouairigus 19.4). 1OGTeNI(LpSBIHMP B)ewewTdh S LD.
A% 1O65TaN(LpSSHLOTS B HhbSHTeD, H(Haluilen)er,
2Apflererpssld  GDSSLILBEDG.  196bTL,
QUL AerelleS(Bhs Qevdd Hemeuns (analog
to digital) omhor (B Bevdsd  Hewidd)(HHe
smmlewesr  (digital — counter  circuit) LwGTU(BSS),
Qwsssd  Heowg  (digital  display)  epevid  1g.5.
LOVGHT GBI (LpSSB AU HTL L LIL(HEMI).

Bvds IS LD  AGTEQILDTGHHET
LoDMILD PLILEDLD LIGY HGTGILDTENIE@RdbSemL Gu
R RUITH L' L euenewT 10.1 60 ST L LIUL (HeTendy

10.3 erdliyLdleiraumis sy
A6V c’BITI_'Lq. (CATHODE RAY
OSCILLOSCOPE)

erFlyfleiteurmsl  EF; e  HALLG,  F.HT.6.
(C.RO) eT1aW0I& &H(HSBLOTS él@&pé&&ﬁlu@ﬁﬂ)g;j.
Qsamalluiesr  Havgufleh, MV UAISDENT;
HGISTGIITGY HITGIIGVITLD.

ULLD 10.2060 & 7 ¢ &ilehr (LpedTLsS
ADLOLILY HALLLIUL (6T,

QL. 6Tl | BT QIS LI HGTEGLDITEHE6IT QLILIELD LIGY /GG aILDITEH] 56T

21606V LOGSTCETTL L LD AT 5HT6V, — (minus)
&DUTL (DL 6T SHeTeyS®ard; HTessild@Lb

1 AT (D HGIT GTVTHET1%S SHTFTINGEDSI. | LPETaVSELD eLPEULD HAHGTET(HBMGNTLI LILIGS L L T[T HTasT
Savor_ Ml Geuesst(hLb.

2 2Ubad &H160OILD. QPG HI6OeSLILD.

3 Sipeurigear Lonn 19 &) 1estewLpdaLd SIHUBIS®ET LoTHD) Bewersid gl 19.4). 2Aenaf(hsamaern

SHGTHSB(T6V, (LT ilevdaLd 6ThIddlemeFulled ernuL’ (b,
Snflg) CrrsHled s(mad Lpsns) afl(HLb.

4 FnHGm allevev 2% sLb. FHBM eflewev G®Ma).
5 8)Fev L) THLIL L TGV, LiLphlanest BFev LLpSI TDHUL LGV, LS ho@&Said FTSIILD .
BE@aUF 165 Fiq LD,
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[ . HemLHlemevds )
FHlenIwsLd G Hlemend L GLLbSS 6T aflemsuy 195
SL(bLILbSH &6T SL(bLILbSH &6
D rinn S, Euiott 09 ¥
SlemruisHs J .
S GLLTBET Qeuafliym eflemauy L iq
568 BuHsE gme
Gmifblemen 2_eiarfh
@angemeot

\_ &l.opit.6 Gangement auULLD (LpemeEDT Y,

ULLD 10.20 & T @ a6l WpetTLId S SAMLOLIL]

1897 <ib @QU@LLD Glogjioer  &Nl@h@hTadt  BT6D
sQuigerTesTL.  LGlgenedr  eTaTLGIITE)  H.T 6.
ST (B1919 SBLILL L F).

§l.17.69 a6t (LpGiTLIS S AHGLOLII 6T aT
wpdSwronest s BLUT(hseflesr CFwedLIT(hB6T
Sgwasd s LuT®s6r (Display controls)

1. G#days %" (Wi (Intensity control)

FHleguiest Qaseflds erenal s (HriLBSsL
uweTL(h Emg.
2. @ld@Lb L (KT (Focus control)
SAmeuilelt  Fivwsamad Fifl  GFdiw
e MCE R

S sULFID 500V 78 (500 V AC MAX)

FeOTewITe)  HTewT  Gauatimigul el  B)bs
o arefl (h% Hiawar (peweutuileh (input socket) F.24/7.6p
auLg&ett (CRO probe) eLpeurd @ewewsrd:s Gevater(hLb.

Crihlamead s HLumhser (Vertical controls)
1. Geurmebr siv/iifliiy (Volts/div)

Baeir  epevid  CriBlewev  CuBESEEH GG
Coemanunest  LOGTESI(LPSSSHMBLI  LIGLILIQUITES
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Caib0ls(Hds!, FF FAWTET AMeVallgaldmbd
SHlenmuilelt H1ew)ib LGS H@GET C\HTeR(h euIeVLD.

2. Gwidlewev ompmid s HUur@®  (Vertical
Position knob)
simeuiemer  Gogid  Supd  BFTSSD
Qs HruTh 2 sebng.

SwLFlewevd &L BLLT(HB6T
1. eflewrmg /@iy (sec/div)
2AmeVdUIS Haguiled BlaeuuwinsalLp, Fifl-
wiseb  C&res(h  augd  CHeeuumes
SeoLplevev pablds Aarenes el dbss
OlFIEMS).

2. Gevrblewev Lomhmid s (HLriur(R (Horizontal
position control)
@ss” Briunly mevdwd Har Bleev-
wns Asmeus), B O(HHE aUeuDTEGeurT,
VIO (&I @I LomEGeur pHId QFUIEDG.

sy igd s HUUBSSHser (Trigger
controls)

Fd. @. afled BT UTTHS Couadigus e
B&IhE QMG @) (BH@GLD. BHHLD AL
BpISHlevimed  Fac,  JHaTeysmer  eTeNldbleh

umLtb 10 106iTa e eilitich SIeTenaids d(hailaseir m
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SHGTHEGUTLD.  [FH(HLD A  HNiSs,
aflenFuyl’ 194 L' (HLLBSS) epeurd, Grr g LiienL
SADGV HTLoGLoMHS CH1(HSGS LSS B)FevTed
umiss Gaueuriq i Amevedl HleweuwmsLl LUmidd)
2 T0euess, 2emeuBarid tommitb afFSeE AHeTanay
SIGIT&HBGUITLD.

f.217.6 Cauamev GlFwILyLb aflgLd

uLip 1021 60 STLLOUL (ReTer &L LU LD
oL (H Fl.u7.9 eTalauTm Gauaney C\FUIEINSS
TGS OB Hhg CFTeTGaumLp.

Fl.7.6 S LLUL LD LopmILb eflerdsLd
QsTmevsHT  Hevwrs CureGey @Hleid e1dHi-
Bebreumis s @rpmis (Cathode ray tube) et
Sewgunast uweTuhSsiLBEDS. D% Qauns &
GLPMULI QUDBEUIF FTTESS.

H.ig uied o 6irer etrestlavrp (Filament)
wirey erdliidlesteums (cathode) FBHLBSSLILBHEDS.
Oautiugdlenens Gsmesm(h 2 18wptd  Lpemmullesr
(thermionic emission) eLpeuLd, eTH)ILbleTeumuiledmbE
THTLO6THI ST HGT (electrons) QBMGLILMS Glovarf]
aupdleines. Qe eIHTIOeIgISET  FHED
(Electron  beam)  e1ed1lii(PEMSI.  6TH LG5 SHIH6IT
snam, s HULBSSHID Crirderaimumed (control
grid — G,) s (BUUBSSL LUBEDS. BISTL TS

Griiblesreumis (Accelerating grid-G ,), 215657 Gausdams
wpBHGEDS). eLpeitpieus) Coiiblesreurs (focussing
grid-G,),  shapowd  FHaguiler  eLowigHleh
CRIETAEN

epadIDTaUg  Crifleteumniisg  2A(hdsl,
Qeser(h Cymg &' (Hé&6ir X ommib Y Hi°(Hde6r
(X and Y plates) 2_eirenmest. eweu LpemGul SlenL flanev
onmitd Criklee elevds@d S (HeH6r (X and Y
deflection plates) 6T68TD@DLpS L ILI(HEleTDET. Goun NG,
AR LOGTT(LPSSEET0, 6TH)TIOGHTSHIB6T
FDEDFDET  QUDGTHFALD, H(BLILLD LPIGHDS).
Quoepedn  Hleeullesr  ellevd@sed  (electrostatic
deflection) eTevrtILI(HEIMS).

X sl Woser Gmy Sgliuedl (time base)
eTehTeItD  FHDOMILGT  @ewentdsLiUL (HETeTdy).
Qésnm  @IOULILG) A®VDW O (HeTHG-
$ngl. Balauaev, Hoguier aflpd Geverfld L
yerafleow — @Lib  eueuonsGaum 606V
aueuBlphg @) LonsGeurt, pEgsF QOFUISDS. @)%
Slewguilest X SidF & H@LD.

Y Quupsdyretr @eewidali (Herer Y
SL(B, yerefleww Goedl(mbg HLomsGear Si6bevs/
SO b  CoawnasGeur, BaId CFUIEDSE. B3
SHlewguilest Y S1dFa 4&LD.

g.f./ig.5 Fnafleow o.F(ALC) Blavevuieh
waudbs Gouats(hb. Havgulled et Goueverig

( GrI SiqLiLemL. Si6m6DELI6)LD )
Gomd / \fliy x —
Beven YT yeiterl Hemruled HaHHed
® o -~
I
VIV A |
.. e . . |
l l LDEMMEGLD HIT0SHHIL Li6iTer] LoemmEHed
/r
eflensuyligl 5 G SuqLiLemL I
Y- L (b&b&eT :
t \etTevflemLp — |
e L - |
1 — oy S /\ o
] b
N i
adl/nd enell | g5 Adami G Beeuis K- B (hS&eT
1
eufl —&L0156mEh
o _gielfy Y eLmse
© @ a1l Bisbreums
FLO&H6m 6 &Flié GLpmi
v SIEMEDEUI GULD T T
T/\ A LBl6bTe0TETDIS Slewr
AAVAAVARVA ® © e
\_ BeurmedL 6w / Nl Y- Flemed

uLLD 10.21 H.Bif. @ - SLLLILLLD

m 18)6taR1 gy efliich e enaud; H(HefGET  LITLLD 10
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SADVEW 2_6TAITL 1g 6V ObT(hd % Gouaser(hLb. Hemay
18657 Gd:) euflGus Y Glmasbhimed Glimdsastiui (b, Y
S (F5@H%:GHd COHT(HSHSLILHEDS).

Y Qupsduliesr F&d), Gourebr v/t
(Volts/div) et6ttm &L Ruun(h 2 said  Gsmet(h
s HUuBSSIuBEng.  @sermed  Haguieh
O fluyd emevedwid AnlsrsGeaur GuflgsrsGat
BITGOVTGUITLD.

Fli. . aled BT UTTSES Couesigu
ADV  BHIEE  OHTETOL  @(hIEGLD.  BH(HLD
A Hnids, oFwyligd  Hon, Gnr
SAQLILDL. ADVUG HTLOFHLOTHS OB T(HHEMS).
Baes116b LM &% Geuetsriq i H@eVanL! a6V
unidsl A5 T0eues, euberid ommib efSlesr
SIGTENG AT HHGUITLD.

SADVBITL G UGS QU BLILIT(HB6IT

1. epliyedLo &.24/7.6p (Analog C.R.0)

2. Qds aims 2Amev S 1 (Digital oscilloscope)
BvsE UME AMGUEITL 1g UTGHT 6 FBBGT
1. @wdsd CFLildE@HLD Amev HM1L1q (Digital
storage oscilloscope)
2. @evdall umsioui 2ieev &iig (Digital
phosphor oscilloscope)

3. ondlifl AHewev &rLig (Sampling oscilloscope)

H6sstIest] A1q L1LIGDL UNGVTET A6V HTL 1
(P.C. based oscilloscope)

H.7. CFngawar auL b (C.R.O probe)
F.i. auuib, CFnFss Geuessiqus FhHenmiLd
Qmenrd@o auGo (cable), H.ui.gp CFrpemes
QUL LD GTLIL(HHIDS.

S.1j. afledr LwesTLT(h&6i
1. snddlerted wapLBLD HDVAULGaUhI-
HEET ST HBGUITLD.

2. QBrdHHTLFufles AdTSHIL1 LGP S-
e Gmi (align) OFuiweud

3. F10)Ge(Eh LOIGTGSI (LSS P G SHGUITLD.
OB TaeSHTL Fulled THUBLD LLPHIBMETF
LI HGITLD.

5. FLlldbeam@hullesr 2 T6eucvsTessTlanewr
A6 b MNLIGUTLD.

6. Qovdslt ubmer el  OFwevnrdd)-
ueb (DVD  player) amu(pld LLPSHIB®ETSF
LIS BGITLD.

7. 2Ameusener &L L onhmedlener (phase shift)
S6USTL MILIGVTLD
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104 S 2 HUGH)S: H(Had
(SIGNAL GENERATOR)

Bz  pflwme  AHHjCeuesr  (AF)  Lommib
anGesned  2ASiGeuesst  (RF)  SemevBemern
° GTL1&HGHED (1 H(hed H@GLD. BBTT 67.6744L
LoHmILD AF.6ToL A6V 2 NLGSG: Hhel 616TmILD
ADLPSSLIL(HEDS).

B)samed @) uemsLiL(HLD

1. @l S 2 DUSHE: Hhalil (Analog
Signal Generator)

2. Q&s s A6V 2 HLSHS Hmall (Digital
Signal Generator)

10.4.1 (1) QLI®LD A®eV 2 DLISFS
H(madlulletr GFwebLIT(H

Bz o HAlw enelevre er.erib. LgLues
FHDL GuETDSTSLD. (O] SLPFHGHSTL
UGS E®6nd; O\bTessT(HeIT oM.

aImGermed S TO)eu et (< .610LT)
Amwnsd:  @Uu@d), Blevevwnes  F.eTaLl
ADVEDET 2 (HUTHGEDS. Baleueney 2ejd)
2AdV  eTRIL(BHENE. BB  AF)T0leuesTEnaHT,
& WerGs5%) onhmleer (Ganged  capacitors)
etesin Goumiu(pip 1Olet CHdbd) eLpeuid LommHmld
OlsreTaTeVILD. 2 (HUTHSLILLL AV, A(BSD
ugbwner  rerali  CuUBpSEL  UGHHSGD
SIUILBHSDS.

et Cumad: L dall QunhD 1.
6TaL1 AMVEDET B\ OB SGEDS).

gerell  Adunsd: Q& @rdaed
Beberis 400 H: SuFiGleuessr Gsmeter  6ped]
SADVDW 2 (HUTHGHSDS.

padlumers  Oumsd: Qe gl
ADdVEDETL COL(BSGEDS. BHOHAH o610
Oeuafli(h olssigiemar wpanest (AF output socket)
gpauld,  elwamevsmer  eT(hSSG  amLIseeT
ReOILGSsmend CFndldbseid. Qaleuemsserss
Fhblowd gl Lejd GH®DESLD, @(h Lol
Lot OGS THL LIWGTU(HSSLILIBEDS).
a¥éa uamGuppLiILGS): @h@l Cumii L
RONIDVEET 2a1Td) AMGHEHL G HVHBLILIL (B,
ofd & uessTGLUMHMLD (Amplitude modulation)
AEIITVNCEN TS

aumolermel sidgbleuetsr (RF) Gl
@z uaTGubpid  QFUIOLLL  H®B®ET
alfleundd), <rerals Qeuafliliged GBm(hd:d)-
D&l Bbs A®VE®TLI LIWGTL(HSSE), eurblewr el
TDasemleh .61l LODMILD .67 LGHEmend
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Gandldsevnib. (b L orpitd 1eTHeL uilesr
(potentiometer) eLpeuLD, @)hd AMeVETGH Fdhblewiwid
Fa L' L Gaurm GemdaGaum QFLILeuLD.

10.4.1. () LI A6 2 HLGH)S;
H(HANUIGT (LPGHTLISE SHGDLOLIL|
LoHMILD GRSHWITEHLD iSHLD

UL LD 10.22 6V QLILIEOLD SAaew 2 DLGHS H(maflullesr

UP&dTLISS ALoLIL] HILLLLL (RETETS).

1. Quikig- @uikisnd Faed (on — off switch)

Bz smeNufenet @uirki@ SHehevd) @uwirkisT
Hlenevds@, LommHmLT LwGTL(H S

2. Bewev — Cim0lsHLiumest (Mode selector)

831 20 weip Blow CsisesBSSLD
F16Y) A4GLD.

21) 2afjd) A6V
%) UTGUDHDLILL L A6V

8) 5l e

®aumdley  Ceeveuwinest — AMeVEDWId
CaiB0s(HSsL LweTURHEDG. 6Thd AMDVLid
Gs7b6)%(HHEHCmIGLom, 2G| OleueuiL 19 6b
SlwL &@LD.

UL L (emevd OBT@LIL)
G 7b6)%(himest ( band selector )

(O] 216176 G5H160l6h 2 @iren
Comauunes  AMVd BTG LILS®6T
(€X354110EIOETN] vwesTu(WSSLIL(BEDS].
Qs eugioy  CaihOSBHLILITET — 6Teda LD
ADLGSLILBEDG). unblerTed erniiserleh
QeuaiGaim UL DL E®eTF Cendlss
Qaetr e CH@UWITGT  LIL DL DU
Cai05(BHdgIF CFidlss Caues(hLb.
2AFTOeuesst  Gxib6)s(Himesr  (Frequency
selector )

GHem6uLTes AT ICTTHDTS
Caih0s(BHSsl  LweTURENS. BFDSGS
& et Cxdd) ommmf) (Ganged capacitors)
LwGTU(RSSLIL(HEDS.

F&8) s1° Hriun(ser (Gain controls)

uGla 16l SHamev LoDMILD 668 SHeneuarlasr
FoSlouwid s HriLBSs LweTU(HEGETD6s.
Q@ oIy ImID  OGT  HEL HET
(potentiometers) LWGTU(HSSLI LI(HEHGTDEHT.
Glevarfluf” (b wpewast (Output terminal)

IHlawev-Ca 750l (B LILmest eLpevLd Csiib0)1%(hd-
SUUL L 2Amev, QUbLpanesiuiieh FlewL d@LD.

.

SHemT SemevorliL

-

Bemevoriiy
O et 558
&levomiq.LiL
D Mo C.W.
C E EXT. W,
A Q G @
. CUME
. .UL@% . BaIIHeSbLILITEDT
CaIHeOSbLILITEOT
eeuaflliyn Qemevoriyy eleuerfluich

L

FHenT Sem6voTLiL

_J

ULLD 10.22 QUILEOLD A6V 2 HLdHS &(Hafufehr wLpeiTLISE HeLoLiL)

m 18)6taR1 gy efliich e enaud; H(HefGET  LITLLD 10
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Qubrpaeuiieh Qewewst AdFsk  auLFblanee
(co-axial ~ cable) Qeewidgk  uTOleETEd
Tanseerd CFiddbseLp.

10.4.2. LwGtTLIT(HHG6IT

1. eunQesried ommitd C\sTeevdsT & ermifs-
afleb, peilliL@Fsamerd CFnHldhseuLD.

2. et mmid .61l Hlevevsmaer Gy
OFu VLD,

3. jeral  whHpib et Hlavevsetleh
anu(pLb Lupsisamerd GCFndldseib.

10.4.3. QV&&E UME A 2 DLSS) G
H(mad
SDHTVRIEAND v 2 Duddld  smaildleh
Wper  FHILIgSGL  ublevrs  eTev.Flig.  Flewiy
LwGSTU(RSSLILBPEDG. by ASTOleuessISHET,
UL GOL 6T, GTGRTHaTTSS HTL L LIL(HEIS). B)z6s1rT60),
2AF)T0levevTHEGTULLD,LIL DL GDUNL|LD CHTE0)H(HH@HLD
QUTLPS! , 19L& STSSIL(HSIDS).
UL 1023 & Qevds s A6
o DushHld  s@melullest  wpeTLSE  AedLOLIL
S L LU (HeTen).

21 )| Fa_GUIHISGT
1. &6veSlwLDTey ).
2. aflenev G®DEY.

3. Olosstewiowimesr  mevTessiwgE  Freflser
(feather touch micro switches) eLpevLd eTarflbleh

G emauLmest 2AE 7O QIGETE®ETULD,
2AST0leusssr  Osr@lufemestuyp  (bands)
G 756)%(h & HVTLD.

105  OFwevum () H@UEH6IT
2 (HauTd&) (FUNCTION
GENERATOR)

uLtp 10241 ) 6 OFwebum(h  H®GVEGEIT
2 (IhUTHEUIGST (Lp&ITLISS AGDLOLIL
ST LU (ST LD 10.24(2 ) &b GQFwiebLm (h
SADVEGT 2 (hUTdEWTe) 2 Hudd) OCFunu(Bid
SAMCVEEIT HTL L LILIL (TN,

OFweLLTL(H ADVSFET 2 (HeUThd)  GTGTLE
LGV  QUMGBIWITET  AMVE®ET, CHEGUIITEHT
AHTOeueHT, Quigeuld DHMID IFH 2A6Te %H-
Gorr(h 2. HusS) Q\FwIu LD FTBGHILOTSLD.

Gauamev GlFu'iuyib afLb

ULt 1025 60 QFwebum(h  AMGUSHET

o (HUTHEUNGT HL L LILL LD ST L LI (HETeT)
QR CFwWeHLITL (B AHEWEET 2 (haurdSuied

SLps STl HHMISSET LweTU(BSSLILIB ST DENT.

1. bledten(pds pLid(pauna (voltage comparator)
LommILd L6 SAHTeyd &mmy (multivibrator).

2. Hleweowtest BGTCEIMLL eLpeud &DmidhHeir
(Constant current source circuits)

3. etrgedL Lommitd el Gwirt(h eugeuliLi(hdg LD
Fmm) (Resistance and diode shaping circuit.)

4. 2AH7Ceuess L (HLiL(hSaib FDm) (Frequency
control network)

5. Geverfluii (Br1 i) (Output Amplifier)

EXT  MODULATION

M3 ke

(2 [

LEVEL PRESET

Nnnn

STEP

El Q

uLIb 10.23 Bevds aedd A6V 2 NLGH S BHaflufer LpeiTLIdE SHLOLIL]
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UL LD 10.24(=21) GFwedLTL (B SA®BET 2 (HeuTSENN6HT (LpetTLISE AHMLOLIL]

EFE0T 6D

F&IT SO @

(W&Bsmevor
SiemED

Smbut Led
SI6mED

\.

uLib 10.24(2) QFwebUTL (H SHMVEBET 2 (FalTSEWT) 2 PLGE ClF LD A®VSET

Béspmissmants  uwesu(hSE  QauaiGaim)
NBLOTES AMVEET 2 Hdd) OFuiwihHesTmest

AT
1. DFGHT AMEVHGT
2. (WpSHCHTEHT AHVHET
3. FHIT AMVHET
4. @uibuliLeh EVEET

m iasTam gy efliich SHerenard S(HellseT  UALLD 10

‘ ‘ EE_Tamil_Chapter10.indd 208

LIWLIGT &6IT

1. btrenemyaiiieh 2yilieusmhigse ey LILGTLI(HENS]

2. 10ttestamyiaiiLich Frigestrhisanar Gb O IGUENE@HLD
(Alignment), GF1b)Ha LD LILIGTLI(HEIMSE/

3. Qereevdsnl s whmib eunblenmed emiiserieh
2 GG LILPSIFET (bl LILIGTLI(HEIS).

4. 0.01Hz @psed 100 MHZ oueniu]6iT 6T AeuSHemern

2 Husd QFuIEnS/.
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( )
v
BlemedulmeoT
——  10leoT@eOTIL L
SHTEI6UETOT SL_(bLILIM(H APEE GHHMISEHE 1
P ,- et (95 "
< oloiobab ¢ pudeansr 8| | N, |oeefdied| oo
&hml Vi ueo oiglTeys OLGSS 1 aeuerfluSc
\ : &Om)
aeuerflium 0 AAA
= SiFTe\6u600T aeuerfluicy
SL(bLILMb L6l6BTSH EmL
lemedLLImenT whHnib ..
oiomsin scodup | 9OTERL o I Bl S
Q\\ d €D EDMISHSET 2 sHo e eeuerfluicy
. J
uLLb 10.25 QFwebLITL (B SHMGVEET 2 (haumdEufer SL L LILL LD
10.6 3"66)6'05 @gﬂ@l:lLIL'l 3 uwewGummll  u@H  (Modulation  domain)
UG LU & & & @ o 2HwanHeml uGLILTie) GFILIGTLD
(SPECTRUM ANALYSER)
Gyl ugHl ugLiumiia) (Time domain Analysis)
BQssmailuicy 2 6rar  SHwguieh  ADVBMTLI o oF wwaulér Gy Gamuiligmes
unisgIl  u@lumiiey — QFUnueTd.  Hevdhdl T
@ RS SSaaudblest L  (super  heterodyning @

principle), @& Had QOFwevL(HEMS). LILLD 10.26 6H
Add  OFTGLYL  uGLuTeyd  Smeiuflesr
LP&TLISS ALOLIL HALLLLL (HETETS).

QFweLT(HS6T: (B UGLUMLIaS: H(had
ELPGULD HEGUHGIIGHT

1. Gmyli u@dd) (Time domain)
2. 2AS70leuesst @) (Frequency domain) LommyLd

A FOleuass LGS uGLiumiia) (Frequency domain

analysis)

® (b FdsevTer Aemeuuilett AHkTOleueTTEN leneuTL
TN

o waraled HMw
S6BsTL MLIGVTLD

o GureSwImes AMVSH®ETd: HesTL MILIGVTLD

BdIFFD ADVEMETS

4 ROMDESSCHWART  FaU - BFECTRUM ANALYZER - 30H: . 67 (H:

\.

LLLD 10.26 AdeG OSTGLLL UGLUTIeyd SHeuIeT LpeiTLIdS HeLoLiL
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uarGupm UGS LuGLiumiia) (Modulation Domain

Analysis)

o dibeustirenfled aHUBLD  LOTIBEOEMETH
SGUSTL MWIGVTLD

o givelwiomes  USTCUDINS®SHS: — HEBTL M-
wevrd.  Herted  oiFsk  Gaumur(hemaerd
HGHSTL M @IGVTS).

LweTum(h &eir
D6V 0IBTGHLILYLI UGLILMiIe) g (L1
Sipdaei. @ hiseflsd  uGlumiey  CFuwL
uwchTL(h S
1. GFeved Gud) ugin9ser (Mobile transmitters)
2. QFwhHasdGHmer Q&L (Satellite
communication)
3. Qaneowevdsr & ugri9ser (T.V Transmitters)
Ly Opnaedstl S gaflugiiny (Cable TV
Broadcasting)

5. QdewsnuLd Fikd AN H®VHOHTSLIL
ugtniser & amifiser (Internet  broadband
transmitters and receivers)

107 SF&& Uiad H@mai (LOGIC
PROBE)

R Bevssd FHMlesT Flavevsmen Astaig O
DG 1 Wb SITLPIW 2 o ALoliGL,
BTG5S AU16YdSHe 1T IL(HEMS).

ULl 1027 & ereflepownet s
216y Samed ST LU (HeTens).

8 Fev Hauliy opmId uFeF gafl 2 10)Lpay
L Guwr(haer (Light Emitting Diodes) wpenmGuws o wiry
(1) Hpid &mp (0) Blavevsmend GOIILSHEGL
uwetr  LUBSSLILBEGSIDGT . LOEhFST  6T6L.B).Ig
Al sngliyseer (Narrow Pulses) GOLSHSL
LwchTL(h S| B)ssmaluflanerrd SeUMDITES
SADVS] GDUTHGTET HDVS/ CLPGIT N [HlEHEVHET
e o Girafl (BT BwewisBIech, 61bH el
2 18)1pay L Guin(hLb e1rilwingy). 61k ei% 2 6Terf(hLb
Q&1(Hd ST L MeYILD 6760.@).1q 6TlWin).

flov  auwmsds  s@mlsefldy  BTds
Flauamend seifldget ¢padl eLpevLd BevsL BliieuTLD

S5 a5 @i h CrISHled Q@p
Hewevews o (Ko Hesst Pl @uigitd. HidsL
u@Lumiieyda@mad  (Logic  analyser) TG Gy LD
Slewls LWGTURSEHILT L6y HFsHE HleVEman
G Grrddleb HevrLplwievrLp.

m 18)6taR1 gy efliich e enaud; H(HefGET  LITLLD 10
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ULLD 10.27 &F&E HUIeyddhed

LIWIGST B6IT

1. TTL, DTL iwpmip CMOS 0.8).5:561f60
o arer &GS aumllevsamenrd  GCFidohsLl
LwIGTU(REDG).

2. sewflesll  Gunesim  Frsesihisaileh 2 6irer
Hloaausd  OFweour(hsmaer — (Memory
Functions) G&ndldsmieurip.

3. WsFAdw  sngliyseend; (Narrow  Pulses)
ST P 2 HeENG).

10.8  (phSlewewhs LO16H gD mIF
CFrgameud;smad) (IC TESTER)

Qphidlenenibs  eranmssamard  (Integrated
circuits, shortly 1.C) G#ndld@o oGl g.4).
Genaamard H(madl eTarliL(HEDG.

o.f.  Gsngmend  F@mel  eLpesTD
QUSBLILI(HLD.

1. &ids 2.8, GFngmend H@mail (Logic 1.C.
Tester)

2. Bloereus 0.8, CFngmerd Hmadl (Memory

I.C Tester)

3. oy go.4). Csngemend Hmad (Analog 1.C
Tester)

Qs asmllsmarts LwGTU(RSS H®NSS

amswier o.f.ssmeruyd Gandis @uicvng).

flov auaws o.Fdhsaar oL (HGL CFrdlss @uigiLb.

ST&& 0.8, CFngmend smallewwrs
uweTu(B S @ wngdld .5 dwd
Crrds &6

AND aumuleb (AND gate) & uglenrny Flanev SemevdbLp)
(Hex Inverter) gpflgasmarnd GFrndldb@Ld UL hIG6T
10.28 (1) Lopmmid (24) 6O ST L LU (HTET).
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(1) ) Gongemernd; Hmalledpwir
vwetu(hdF AND aumufleh flewwd CFrddsed

(b) @f Gengmerd smaleowr vweTLERSIHIL
kucjﬂmng/ e saasLh pflowd Candldsed )

10.28 g.8. GFngmend &mal

1. @pspedled GFndlss Geuedmiquw &HFds 0.4,
oW, oWk go.4). gemuied (1.C base)
OunmdS) Bemaewtss Gouetr(hLb.

2. ;8. cravenfloaid SULFSHE  OFuig
‘eredorL i (Enter) g3 211pdd Gauetsi(HLD. 6760.
& 19. Hlaguiled £0.8). 1688 GHM6dTM)LD.

3. @8 sflwns @uisacv 'IC is GOOD" erew
6160.4.1q (L.C.D) Hevguileh CredrmyLd

4. 2.8). uapsnd) Qisred 'IC is BAD" 616w
Slavguiled CaredtmyLd

5. Gaumy .8 wd CFndiusna wLpest, LOeT-
L& H6L (Reset) OFu'ius Gauctsr(hib.

10.9 Bads aues LOGTEITHDEY
SeTeald; H(Hadl (DIGITAL
ENERGY METER)

Bios  oE  ege Osees s,
wpdHwioner GFeveysafle LAGTFITS: HL L ewTLpLD

§RGIMDITEGLD. LO)GSTF TG % F Fl S BEILDOTSHL
vwiehTL(hSHw Cundlepitd % 10T HL 1 cvsid BT
0\FeISSHIHCDTLD TGO ) Qa6leuT(h
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LOGTLWETTENSEGHLD LoaTdGmn 268, BBamer
Bs@p  dawns @oss ams  LOTETTHDG
el &I  SHOLTLPS  LTIGTHL
uweTu(RSSL LBHEDSI. BGH(Hd BsdH GH®MhS
OGTFSEENT  LwesTUTL I9eedTUD  HIVOWILOTSS
FISE(HENG. QSFETHE DL ABGHT  6T60.
flig  Howguiled  eTeRTHOTISS BT (HeUBTEL
olesTLwesTeNuS6tT LG &emm S daLiL(HEDS).

miogl  afhsefled  QBTLAHFTMeVBEIEYLD,
LOIGSTITDHDED  AGTHG — 6TT  @lgaUddleh
ST (B0 Rh aUdsd HHAICW, Bevss U
LOIGSTGITNMGY AT H(heS eTTLILI(HEMS).

QsEmad 6160.4.1g. Hewguiled emei(hs-
®ard ST (HaUGHT( ApEleeTer LGS 5Enda@,
2eraihs®arnd  sbiMuleveurs Oy (wi-fi)
popuied  Aeiydng).  GLogutd  Li@heiletT
AN , LOGSTeI(LpSS oLy, 1B)edTGewtrTi L Loy,
F4:4) smesst] (power factor), eLpesTn) S L Flapeudberissr
Mgt (three phase availability), 2 && Gmytt LwesTLT(R
(on peak hour usage ), 190 Gwrt Lwiestur(® (off peak hour
usage) AEwainenudo BéHmel Lbe) ClFidn).
BQss aums LOGTITHNGD H(HeMNGT (LPGHTLISHS
Capmdmi uL b 10.29 (1) 60 AL LLIUL (BTN,

Bevd & e LOGTITHMGY AT
H(HANUIGT (LpGHTLISE SHGLOLIL] LoHDILD
&L LLOULLD - OFwevL(Hb allSLb

@&woeour(y 101

Serapld Qvss s LOGTRITNHDE  LOTGS
[BGHT (& $®J6bﬂ5g;j, &Im@?@és@gﬂﬁl@)u (meter reading)
P GULGULIged (Note book) @GMl$g eugayLb.
Qamavt LwGTU(RSS), 2 6T i g6 FHersFif
LOGHTGIMIHDGY LILIGHTLITL 19 GD65Td; HeWTSHEIL @LD.

Bevs% e LOGTEITHDD HTE6US
S(meNui6tr L L L1 eNeTdSLD

B)damall, LolesTeuLpiif) (power supply), HHeTeySaanrd;
sewisE(Bp FHm (metering circuit), GFwedLIT(H
wHmip  COBILIYF FDODIGEHET GBIGETL  Hi6vT
s (prum’ (K& GFwed (processing and communication
circuits containing a micro controller) Lommyib Glous
Cnod sgsmgd &om (Real time clock circuit)
fweuneansd Csress(hereng). @g UL 10.29
(<4) 60 ST LLUL (DTN,

QsaH(mel), 106 LS L e LwIGTLI(hd LD
WBeiGerm’e.  opmid  edIeNpds 2 ewied)

uLib 10 1lshren gy @iiich Siemanayds s(heilaeir m
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U |l a¢ STATIC vWh METER 'I
0 oz .

&

10‘“‘ ScrtBan
+3

W PERE L 1 Tw 2w s €10 met ITC
Ao 3 )
{) 1600 o v Wh ey
0 SNe Montn Vear
"
| D4 S
: :

(=21) @petTLId S SHMLOLILY

\

(g\ I -
AT N BEEE

: I
! I
— |

(=) &L LLOuL LD

4- &6 uGH Serelich

SI6WLOLIL
SLGULGbSS
[HI600T E1&WIE0TEH
0T @BeuTLL
o_coonrellaelr

uLLD 10.29 Bevdd QIS LOGTGITHDE SHeT®al B(H6d

Fomidasemen  (current  and  voltage  sensor  circuits)
O\ETGET(HGIT AT/ LOGSTGRI (LGB SSILLD,
16)GSTG8ITL L GendiL LD OB, LOG5TF &)
SIGELLIL(BEDG.  @EeLtr,  LWeTL(RSSHILD
Crggamaid  GumsSlented, HSevmeun  Loess]
eTetin  Aemalle HedLh@GH. Bk Wl eT6tm

&MHM6o 65 66IT 65 6iT

wjdss  AVETD GO LUBGEDS.  westl
2eneile) HdLS@LD AHeMaT(HEGT  Blanesieusddleh
2 | g)IS@ L 6tT,aTMHeTGe CFLOIG S meusSLILIL (R
2N HCTT(H Fal'lgd CFLOSEDS. SeOL FNITHLI
Lwetu(pdS  enef(Paeman  eTe0Fg.  Hlavguileh
G SHELq. HTGUTGVITLD.

LoTesTeui S6iT, @UUTLS®SL Lgdhd DG, SLpssTamid Hmallseafler Geuemev GlFuiuyLb

SSHSISSGHIL Liflh] OFTET QT HET.

eI Lb)etTeumes SF)T A6V HIL1g

SAD6V 2 DHLGHd H(he
OFwWeHLITL (H ADVSHET 2 (hauTsE)

S T

BTH% W10 d H(Hed)
0.4 CFndld@Lb Hmad

N2

5

m 8)asTen g efliich Hemenaud H(HellseT  LTLLD 10
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AdVG BTG LUGLILMLIGYd H(HEd)

Q&3 U LOGTGITHDGC) AHGTE6 FH(HEd

L6V Aareney Lorest] (UL & Bevdrds cUanE)
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3I(H©Eh @&FTMH GUN (oI

@U. GTGHIT | QFrhHE6ir ‘ afersasid

1

OFwieburt’ (h 1eEEHET
2 (BT

®FGHT, (Lp&HGSHTessT LoHmILD @TLDLILILG) ADE®ET 2 DLig)
OFILLD IF a6 2 HLSES: H(He) HGLD.

LO)GhIHEmL LDITGHT

LOGHTHEDL LOBNINGDET A6 5% 2 FaLD (1 H(HET 2@GHLD.

eThliidletTeumis sE)F@Lomi

OleuaiGauny BLOTEE AMIBEGT: HEETERTTE HTGWT 2 B@YLD 63(/h
LOIGSTGOT 6By FASHEUTLD D4&LD.

Q&5 auensd H(med

GG FHEDET GTGVITHATTHS: HTL (LD (1 CUDBS FH(ThHaY).

3 2HeTeYSEBSBLD A6y SN BSBLD 6TGTLISI Li(LpsTee Hleveuulleh 2 airer
DAGTEULDTGHEDIL, H6L6V Bleaneuuileh 2 GITET GTEmeULOTES eILIL]
uweTL(hWSdd FROFUIL D LpEDLITSLD.

6 OrLig&) (Continuity) 180T GGOTTL L LD LIMLI 6p(1h (LP(LPEDLOWITGET LITeN HleDL LILIGGHT eLPGULD

B3 CFrngmareid QF I LITT&EGUTLD.

LIGL HGTE&Y LOTGHH

1806768 (LpS LD, 1B)etTGawrTL L b LommyLh 16T HewL GLinedim Liev
NBLOTGY HGTCYEGT AT D 2 HaLD H(HeS.

2AMeVS CBTSGLILLI
U@LIUMLIe) & H(hed

I Aeuullett GrLl L@d), AHHTeleuessT U@ Lommib
ueGUDDLI LGS REUDHEDL UGLILMLIG] QFUIL 2 SaJLD 63(7h
S(med.

LG GTTHDE) 2AeTem6 B(HET

1i)strearTHmemeV WS (haafleh HeTdd 2 HaLb 6p(h S

10

LB)GHTGVT (LS SHLOITET)
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3.2 _Leougd
B)g ietreflanLpewiiuyid LHHEeuLILd: CHTed (LpanetedwiL/ld SIS 191g SEm).

4. HLbsCsmed
unm el CHTed LpeesTTesd Fbs sLGHwmes G\F b Ted e, BB eLpeuLd LHM eeuriL] CFuIHeh
LHmILD hIhGHH6D CaumevEmard O\FUILIGTLD. DD QLI (PG 3 QUMBEMET S O1BTCHTL F. A6,

1. Quetrflev Lpemert
2. e UL (Lpewes
3. umeney (Lpees

upm euliLjd CHamaush@ T HDeUTN (LPEOGTILITeTS) LweTL(hSSLILI(KLD.

5. WledTeulpral@ euLLb (Power cord)
Bg1 &L (HFCam10NGS Coraauiner 2 eref(h Wetaripdssamad (230 V AC ) spED).

12V DC upmemeulilé Cosmed

uLb 1.2 12V DC upmemeuliysé Gamed

2ADVCLFUID 2 6Ter AFFLL FHMIL LeveSuied LPpDeuLiy CFIauFnH@ LD, LED- GpmemevdsrL Fufled
2 Girer STUIILVE®HUTG) LPD®aILIL OFUIaISNEGLD, el LHD®aILIL|SGST6) QLMD LweTLBHEDS.
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O\FU1g) ST L @yLD.

OFwed 2 :

Leg strip, Group board topmitd QUAGIILWIGHT LS QUITEMETHCBTERT(H BERILIL|SMEN
uppeauLiL pemuied eTHL(BSHd HTL L ayLb.
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FSTIT LUHM®QULILS CHTONEHLD, @bs LDDeaILiL FlaeuwisSNE@LD 2 6Ter aflgdluinFLb 6T16ie0aU6T DT,
unmeauiL hleevwighed LwiciL(h$SUiLHLD CH1edles GlauliL HeTelenast LoTHIS] HELDGEHETLD. LIHM QUL
Bleeuwionegy) lereuLpmidlanwiu/ip, orHBhuams@G Oauliusgsl (R ddleuulb, g Hereiamens
ST L S Fleavr speiranmiyLd GVbresriq (h&@SLb. 2Aleb LN eeuLiL|d CaHmeh QULILGNHBTET HITrhid) 6TmILD,
@ GLBHFCsTMVE FHSHLLBDGS Bevsenst fleh pOTHS HLMUEHTF QRGTNID MUSHILLIGHESGLLD. Db @
BleeuISF6HT eLPGULD LEIGHTEY g & FTSThISEGTLI LHDEdaULIL] G\FiiayLD, 1A% cTeflewLoWTSL1 LIDDEDaILIIeneT
b&&a LD C\FUILIGUTLD.

unmemeauifener Bs&WD 2 nepd (Desoldering Pump or Sucker)
Q& HFAL L FODI LvveHuieh 2 6Ter uHDEILII®e HEGLD Curdl, 2 (hf) Tdhdaiquwl Full UDHDBlaeT
2 PlehFL1 LGTL(hEmS).
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Bg HFH L &DpmI vevmsuileh 2 drear ieTaray Frgehiseilet LDD®eULIU Bhdajb, @pliuTs
1C-gserletr (96T upmeeurifenes LSty Bobsl LweTL(h ).

upmeneullyll uem& (Soldering Flux)

UDDEQULILLT LIGHF SLDEHTS) LD HITTeOT IS @RS STH LILGTL(HSSLILHEDS).
1. dyeu rwgdled o eirer Sipdh@Gamean (Hi(H GureTnaner) Bl LIWGTL(HEDS.
2. upm el UGSHsefleh 2 aTer ALpshGssman (& CureTnaer) Bl LWGTU(HENI).
3. Sgeu mwiib e1eflgns unm el ugHsefleh upmls Csmerer LweTL(HENSI.

upmemeuliy FFwWi (Soldering Lead)
@& FwLd LoPDILD SSILD CUTGTHAINMITC) A6 SVMAULITEHLD. @& 16 (LpHed 20 SWG (Standard Wire Gauge)
QBTG 2A6TeS6T6) HlLSEDG. FULD 40% SHILD 60% CBTGHTL HTH B)SHVMa 2 GITETF).
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@& SLpasmamy b LGS LODMILD LE)6HT 6w g aLIGH HGTGYBEGT HGTSBLILILIGTL(HEMI.
1. 19.4). 10etrewr(LpsHio

Qb gmerFlsiv ey CFrdldg NPN euensim 160605 PNP uenBIIT 6T68 dbeuTL Plheb

2. 9.8 10es1Gesti L b

3. g.§. shen(LpS LD

4. g.4. 101Gl L 1b (Hev (mallsafleh o (Kb QaleusFd) 2 6iTengy).
5. leirgemL

6. QsrLidS) CFngamen

7.

8.

Q@ 1queiFlsvrfletr &Glevdi i el L — sfley WeiGamiLid (1,,) (Cusiv — BevewrdsliLLng
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9. 10651855 GSS M6t — 20 mfd euen (Flov sreIsarfleh o' (B @alauFd) 2 6irerd)).
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(4 60T 6160T & & f & 61 & & 61T

10.

11.

12.

19.4). 1leren(Lpsssams eSS CUIg AF)5S5 HaIGHSSIL 6T, H(HANDW FRITET S)(H6uhIHEHL 6T
Qewidgs Gouatr(hib. smeug Gwiepaer GFnsmend sflew 198 Frieeruier wLTSige)
&L L ILD THTLpedest CFT1smaerd Hbfaw GCpsgal LpamanyLeid mentds Gouet(hLb.
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Gouessr(hLb.

19.4). 106G L LD SAMEGLD OLTLpd) LB L6, FLUMET LOHYILD LEHLET CBTLfeh Bewewtds
Gouasst(hib. igmeug LUTHIgal CFngemerdanlilow Flemenuilss uTfigeal LpaeyLab GCIBsq el
Gangemend; SLoew LEheyLelb Blanewtds Gauess(bhLb.

GLoGev GlFmeveuLii’ L @), 2erei(hseepLb CFTHMmeTd; SLOLNE®GT &i(HUhIEET LOTNI) B)enesidS/T6h
LB L iflebr (peiT 61T HlemweFuied pHT LPWHASSI, AS6T OBTL FFAITE LLPSML W Fa (HLD.

7. 5. LOGHTGUT (LS BLD AT @HLD QILITLPILD Lg% BeneniiiNeh Qenentdsds Geuasst(hLD. AGHTT6D SHi(haAIB6IT
unida Bamensissd Camaluieenev. rolasaleh o.4. LATFTISHNE BleeuwTe Fi(hauhiseT @eamev.
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ietreuLpiflb@id (supply) LEBaEGLD OB fleventied Qewenids Gauessr(HLb. ATV &i(hHoUkIBET
unisg Bmessidsd CHmanuieamev .

LD TLIEaVUTe) aUSEIS CBTeET(H LOGTE(LpSSHLD Hevevg) LOGTCEITL L SHweT ATHSS Fo L ).
2AGMBST6 LB L [T LLpSeL %) fl(HLD.

AT &G0 QT Lps), Hnellanis Cramats LmTde SHenss Gauess(hLb. Geveevblweilsh @) LommisGsmmmLi
e Lpulletr HMTERTLOTS SHTei(HHET HaUMTeH ALobg al(hLD.

o wiblestenpdsid  (ebevg)) OTGeuTl LD  AnSGCUIE  @h  CFTsmend B
iesresflenessifeuiih, oHEDT(H CFrsamerd SDNw BLogI MSBWTNID BT bdat M. LEPIesT6D,
1)1 )T ES) ermu(bLb.

Qb &ML BTD AeTdhs Gouahriquw QU GHeb 2 6rer s pdssams Hebevdy ATCITL L s
wyHsH), erevemevadiuid Caib0B(H s Geuatr(hib. Fflwns whss wpigwaelebensv eTefleh (LpBedleh Hhl%
TV CHIHOIS(HSSH e dhsb Gauass(hLb. AT HAaNh LOGTENI(LPSSLD GEDaUTS B)(HbHTeh
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LB LT &I6VGOILDITS AGT GBS HTEUTLISGHLD.

@onbs Weateripss | Gl erevamevemwd  Caik0s(hds Adbls  etenpdsin/
OGS GaNTTL L ST AT I%ds Fo L TH]. AT HGMHSTEV LOL LT LILPSL b e)(BLD.
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