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- gl oreound
Atom 1t consrads «f a centead nuclews of pocitve chaegl a
- lec tnony
whith ¢mall ne,gcd'\velj Changed paaticles ca\lled &€
revolve (N diffeent onbH ¢ -

i i nolons ng
NuClews Tt (¢ he centeal pat of an odom & condaing ‘i e, while
C , ¢
Neutreons . A paoton (T & pogihvelj Changed A

has NO
" newron has e Samg mMasS as dhe pnoton, bt

charz.ge °
N 2. N 3 b
~ The numben of elecmons e an oabd O 9ivkn by 2An& whene
numbesz «f the oabdt -

Blectmon : an electon < o negatively change paaticle hovang negligible
mals -

Change of election = |6 Xlo“‘qwulomb

- The enengy 6F an elecion increayes ag cbs dgtance Paom the Nuclews

tNCT0ases - Thug an elechon o Ane 2nd onb{t Possesses mone enengy
than the election in te Arst onbit -

volence EBlectuong: Thy electmons i e owrenmoct onbit ot an atom
ang Known a8 valence electnong -

L]

Freee Electnong * The valence electnons wWhich aae Verny loosely adttached
to e nucdkews ane known ax Lue ewecteons -

E€lectaonics

The branch of engmeeaing  whith deals  with Cament  rpaduckion

thwowgh a Vocuum on 9gag o Semiconoucton I Known ay € lectonic

- An elettnonic device s fhat 0 which Current Rlows through

A Vadtuum on gas o Semitonducko o .

- The APPLCakcon of electraoniy ane « -
© Recki ficarion (V) Geneaatton (oscillaton )
@ AmpliPrcation @) Conveasion of ighy ity electncct by



®© Recyifricarion

- The converson of AC to Dc & called wectifcation -
- Thd D¢ Supely can be wWSed foa changing gloeage batitaiel,

field Supbly of Dc generatoas .

o

\, £%

€ \ecraonic
Devicée

(D) Amp\icatnn

- The procets 6 ratany the strength of o weak gignol S Known

ok omp\ifrcarno -
- Electaonic devited whith amplifies cae called Amplrfea

- Amplifieng aal Wed N a radio seA where fhe weak. 3cgned
cS amp(iéa{d , ampli freas ane Wed (N public adol gy Sy stem,

TelevisioON  e4c

\ A s
T/\ Lty W
\ ot Electaontc >y

Device

Contreo)

- Electmonic devited have many applicatcond auromakic conteol| -

R 1+ gpeed oF a oo, voltage aceod a WAL gearons  etc, . Can

be ouu\'omw\ma.\\j contaplled with 4w halp 6F electronic deve, -
@ Cenead 0N (oScillator )
hcinsiatiisie=

EleckaoniC Aevites can convet DC powea nto  AC powen of

any frequenty - The device © called osc\l\arow .

(



@@\vemg(on 6 Ught (Oto electricity

- Blectronic devices can Converd Lighd (0o Llectaecty .
- The oveasion of Light atp elediaccily 5 Known ad

Photo electnici +\j i

@ onveasioN of glettnce ato bgh)

-E\lettnonic devices can ‘Convend e,lecm;:cﬁ-j inko Ught-
" This propetty TS wiliced ©n klevtion and rradat

Electkzon Emisinn

The Liberatn of electns fpm tne confa@ 6f a cubsian® ¢
Known a3 electon em TSN -

CFore pleckon emtssinn  mesed$ ok wed becowtd tuey have
Mmany Pue electnons .

07 o—>
Free & < Suefach

elettron T ? o

At e Surface of a metd A free electon ercountens fpaces tnat
Pevent itk bp leave tne metal - The metalic Suaface offeas a
baawien 4o fue eectrons & S Knhown oy Suaface Boreien .

WOK Funcktony 1 The  addtHonal enengy requined by an ekectnon
‘o ovencome the Surnbace bannien of fhe metal 3 Ccalled won ¥
function oF e meted,

Types ¢+ Eleckion E£aniS{i0oN

There ol fou prancipad methody ot oblainang veleeton emitsion @ -

O Tweamionic EmiTSioN
(D) Fied Emrsion

(@) photoelectnic Emission
@ Setondany EmMTICON



@ Theemionic EmgCion

T process of electzon emiSSion fom a medal Guaface oy
Supplying theemal eneagy fo Cf 1S Known at Thermionic
€mMisSToN .

- At oadinaay tempenstung the energy possessed by free electrong
S insuticient ko cause Huem Yo escape from e Sundac€ o Whan
heagt ¢3S applied 4o te metal | heat energy conveteel <¢nto
KinesTe enendy , cauking occelenated motriony of Free elelfrons.
If T enengy % pqual 4o fne wonrk Luad®O) , twe fre
eleckron  puencome suaface hbaet€e.

- The (,ommonl:r) wWed matwetale —fa elcten @nix$ion  anke

dunggten , thoriakred tungsten 8 metallC oxdLe «t lareium
& gtrronkivum .

© fredd Emrecion

- The procest of eleckon emTsSioN by the application of R+M009 electeic
fiedd o4 twe Surface of a metad known as HFeld emsion .

- When a metad sunboce s Placed close to o high  voltage cenducton
Whith (S positve  with aespect to the metad Qualuce |, tiae - 2lectric
field apply adtnacive Hace on e Peee electaons & f tno
fiad ¢s greeak  enoughy |, (4wl caule elecfron eMTBLDN |

T VSually, a vollye of tny orded of o mi\lv  yolke pest  cenfimetin
(

AT tanc e
) ¢ betweer g verm'HT"\j Gurfa@ & 4y positve  condmcto
¢ ﬂQCeSmaj 10 cawre Lreid RM{3s o .

o 4 Posfhve
V+ Conduwcto

’ o
fael =~
eleCiao I
-+

Region of tnlense
® electic $eedd




@S’econolcmj EMisS 00

- Elecdnon emTtsion  Fom o metallic Guaface by 4he bombardment of

high Speed electaon o othiw pactrcle S KnoOwN as gewndc‘ﬂd
emissSon -

- when Wigh opeed  electaons  Gtrike a metallic Sucface ey treansfea

Wi enengy 4o 4l Free elecknons & 4 rgulds (0 electnon
emtg Sten ,

T The eletmon dnad Stuke e meral ore  called primany

€lectnong & emiutted €lettnons ane Knoon a§  Secoadlany
€leckron -

@ Pboi'o eleftiC gaygsron

- Eleckwon pmTsion 'ﬁwm O medalliT Suafece \9& e applicadion
of L{ght T3 known @8 Pphotoelecteic €miSCion

~When o beam of Lt StuKes fe Sunface of centain metal(,

L energy of photons f Light S tanSfened 4o the electrony

WHNIN mefedl « TR tke enengy ¢ +ne SIEKDY photony & gaeaten

than e wonk Rinckon of Hae metal the Frye erectnong Come
ot fip te Suakace of metad

- The emidied  emctnong ane kaown' a3 photo ddectaons & 4ine Phenomencn
TS Known @3 photoelectarc emMisSSon .

Eﬂeﬂci‘d Pand Diagram

Enengy Band !

TR rangR of eneagidd, possessed by an eteciion

a
« Qolid 3 known a3 enengy band .

valence Rund. .

- The range of enengies possecsed by velence ekectony
¢S Known  ay valence band .

Conducdtoo bbond !

~ The range of energies possesed by Conowctton
datrons &S Known o8 Conduction band - ’




Forbidden
€9y JaAP © The separadtion between conducion band &
Valente band on 4 enengy level diagaam T Kaown as £ abidden

bc‘Aﬂo‘ On ‘FOQ\')I\C(CLQQ 'Q’ne"lcjtj gap ’

Tnsulato

- frgulatons ane those SubStance which oo rot allow fhe pagade o
electnic Cuaneny through dham - Ex - wood ,glass etc -

- The enea9y gap between  valence band & conductiton band ¢S very \argR:

- Theaefone a Veny high eledmrc feeld 3 requiakd Yo push Ao
voldence Clechions 40 conduckdn band - 80 electnical conduddvity

ot NSwatoq § regarded X nil -

Conol o

-Condetions ank tnose gubstance WhTTh wdj ollow 1w pessage of
electnic Cuaent thaowgh them » EX- Coppew , alltminium

- The valence band & Condwcet(0n bamel overlap eachothen - Duz fo
tnis overlapping a slight potkentiod Arfference acnoss a conduclon
Cauges the free eleckrwon s o consttkute olethzic curment -

%’gm?Cor\oluch?rL

- Semiconductons ane those gubstances whose electrical conductivity
et (N belween Conductorf & MSwlatoay - Ex- Sclicon , Greemanium efc.

~ The enengy gap between valence & .CoqoLuCHOf) band ¢S very €rmll.
( Riev) . Thernehre compaq_wﬂvatd emallen electnit ield ¢S rthLu\“ruaJ

yo push twe electons Hrom Valence hband to the (oncdcetion kaad .

Conomdion
y // / oand
///,,
A
Focbidden

AN 7

valence band valence Band



Tniringrc Semiconducioa

A semiconducion N an extemely purt e b AR S S50

1n4einsic ge,m'\cono\,udvﬂ, .

CCrL:jS«LoMfﬂQ ctiuctune of Intaingic Qe,m.‘cor\duﬁo“->

- Wwhen electnic feld & applied acness an (ntrunSic gemico nductor,
He cuarent Conduciion take§ place by two Processes nNamely
by electnOns & hoteS

- The free electrons anre pavduced odue to the breaking o$ covalend
bondg by taeamal enéegy - At (e Same tome holes arl ¢ reoded
(N the covalend{ bondg -

- Tolah Cduarend (Ngide +he Semiconductor ¢ 4he Sum G enanendts
cue 4o Free electaong & holes -

- Hole 3 4o empty 3Space creoded by dhe eleciron ot hole ¢

defined o3 dhe dePiciency 6f an elecmon N the broken
covalent bond -

- Tatingic gemiconductor al Ok well be womeg oy an

nswlator -



Extinsic Semionducto

—Bj adcliﬂa a Small amount

st Suitable tonpureity to oo pune

Semiconductor , it bécomeg extensSic Gemiconductons .

- The proces§ oF addiag impuacty &S o inCcasé  eithert the numbe

of Pare electong ©T hoes 0 the Qemiconckefor -

- £f a pentavalen) ¢mpurihy

s added to a semiconductor o (e €

numben of Pace electrons arne pProduced .

- I£ a {fivelent punity ©

adoed to a gemiCondwctor A large

numben of holeg arne prwauced '

N -type Semiconducton

p———

-when a Small amount «f pe,n}a,voief\'} A D‘YlpurLfH €S o.dded to & P"‘M

Semitoncucton , Tk @ known o3 N-type semiconduete

cmpuait paovides a laarge numben

P Briee electonsg <N b Semtconductore -

- Examples arne A Senic ,antimony

(Crystotine Stauctune

Ff+h Electrzon

of N-+4pe Semitonducion )

Impunities prioduce n-4ype SemNdUUtoT ane Known ax donon

puity becawse they donade o provide <electnory -

- 1P o penjavalnt (mpurity
covalend bondg with 4 S

Y erQ e

(S added 4 wvalence electaons foam

atvm . The ELifh Vvalence elecions




- Many new foee elecknons ant produced by the additon of penfavalen
empuntity.

~ Thetmal  enengy of noom Femperatuae ghll  generades a few
hole - election  paig . HoweNer Ane Numben of Free electtons peovided
by 41ne pentavelent impuarity fLar exceecls the nNumbeére «f holes -
The number ¢f electrzong & Faz moel Fhan Numbee «f holes,

S0 A S called nN-type semitondwcto

P-+9re comionolucioe

- When o gmall emount 6% teivalen) snpurccty (3 added to e Pure
Semiconducko i+ €S called P-tgpe  Gemiconcwctor -

- The addition of davalent ™purity provides a lange numbert
of holes tn e Semito ndwcton -

- EXamples ane  CGamium, Looliam .

i ") )

A ntmplere
tovalent pya)

(Crnystalling Strucune of P-type Semiconducton )
- Tmpunities produce P-type Semiwnducton ank Knowh af acceptor
impurties because the hole created can adlcept tha electron$ -
~ Three valence celectnong of Galium atom form three srnglk
Covalent bonds with 2z §; adom . Forrthh bond 3 ncomplepe - This
mitstg  elechkron 3 called a hole . |
- The addition of trivaleny puaity haf procducd a (arge
numberr. 6F holeg . Howeven Ahere arne Lew eledinons clue 4o
Heamae) 2nNerngy . But the holey ane Lo more +han erechong.
So €t ©S Called pP-type gemiconductory .



PN Junciton

when o p-type  Gemiconductor s Suitably joined 4o n-tyme gemiConduclon

Fhe contact Suaface (S called Pw junction .

- Hole Aiffe from P +o N regon & electnon Ffeom N Yo P @giDn
& Yeaminake by mecombnetton -

- TV\TS \’LQCOMmei‘h_Of) G‘F ‘?rCQC UQCH-LOQS &S "’lOl'Q/g P('LOO*MCQ/‘ W nNazow
egion ot tha JUNADN colled olepleion region - T S 20 Called
becamse AT regidn S deplefed of charge cCarmiers

- Recawe ot the choaege  gepanation , an electic potentiad \/p S
EstabliShed across e juncicon . I+ 8 Known G4 jundon o
Qormim poterdtal  « [} gStops fuathen Row of Cariens across the
JuNCHoN  unlegs gupplied by energy Hfaom an exterznal Souce

- At rwom demperatul of 300°K Vg X about 03V for Ge &
o1V for Sc .

- Bymbo| - ’_”Dk—_d
c.atnode

AnocL

Forrwand Biagm%

- When extearnad Do Voltage applied to tag  junced0n) s N Such o
dineckon fnat (+ CancedS tne pokenitod barrien thus permiting
(uatent  Pow , b S called forwand biag{ng.

In Porwanrd. btag positvVe lemminal of batttny (S
P-MpPe & nNegadive teemonal o ba&en_x/)

connecled 4o

€S Connected 4O N-fypp,

- The potendrad barmien (S reduced & ot Some.  Foaward Voltage
CO'-IV ‘o O.SV) , o} L_S elim?na}éd .

- The junction effens LW registane Yo cuacend —Low: Cutrend Rlowe

> tN e creaid due 10 He ow esRkan®  path
[0



(FOCLU-’CULD\ Riared )

Reverese  Braging

~Wwhen dne extennal pe voltage aPP“ed o the junctipn & N Such a
oltalckion fhed potentral baraien T ncaeesed , Tt S called
rtevease bra,gtr\@.

- In rmevense by pegadive temtaal of the battery ©S connecied
to P-typR & poSitwvR teaminod of batteny (¢ connected 1o N-t+y pe

T The polentidl barecier ¢ tncrcased

= Lhe JuncADO)  spper ¢ veny hmh r&slane fo cunent Epw - No urrent
Pows N the  ciqat ocwe to e high resrstance path .

'\i— I Chaaacdueit4ics

1
)

iy — V' evolt)

Vi = Gl in voltage

Var 2 Bacakdowo voltage



Zenerw Diocle

A propealy oloped cryStal diode which hag a shaap broakdow)

Voltige S Known a8 a zenea Awod<
- A Zzeonen digde s UKL an oprdinary oliode except that cf
prwpen_\j alope,o\ 3o a4 40 lhave o Shaap bacakdown Vo tage -

-~ A Zenem oipde & olwaeyS raveage connected (e il 5 always

Connecdked (N neverse braged .
- A Zenew diode has $haap broakdown voltage called zenea
VO\{-O;QQ Vs .

© When forwaed biated , its charackastic ane just those of
ordinaay diode . |

Symbol - D%

V-1 Chanradeasstics

Vz
el S

P

A4
<

Knee

Revense
Chaalteases

The Zenea Aidde have o waﬁvelj Congtant Voltege acrosg ¢f-
ThiS  permits the zenen diode 40 be wsed as o voltage
(e gulatort - .



Lig emitling Dode (LED)

- A Lligh emitting diode 3 a diode thai gwves off wvisible ight
when  $fHHrward biated -

LED: ane made wWing dineet and gap material  (ike
OQalium | phosphorusy & aageniC -

- When g LED 3 manufecturced wing  galliam angenide | Ct
W padduce a red Lght - L LED S made with gallium
phosphide ¢t will Produce a green Light -

=~ wWhen rwecombinatton takes place , the r‘cecombm(f\%t elec treo g
e leage <€nengy M the Ao of heat S5 Light .

Emitted vTible l&ght

" Symbo| -

- The inkensity ot madoded Light 3 dmecily proportional o
™Me Brwaad cuerent £ LED.

Advantages

- Low VO\M,Q
- longen Ufe

- Fagd ON-OFF gu’.lfohwua‘



Injegreded Crecwit

AN m*“:}m"w cicceit 8 0ne A whith Gatut component$
Such al trzanstihons , Atodes , gt oS | capacttons erc Al
cudomatically  paet st o gmall Semicondctort  chip.,

- An inkgrated  cizaat CONSTSAS of o numbea ¢f cimcaelt ompnents

-—

8 twein (Nherconneckdns (A & gingle small package fo pesform

o compPleke  plectontc  Pancddn -

In an IC twe variow components aae awlomodically mat of
o Small  Semicondwcton  cnip & the ndividaal components
can'd be removed ot replaced -

i

e Qize osf an ¢ S erfemely Smald o

Advantagex

@ Inceased eliability due o leggen Nnumben of Connectiong .

(D Extremely  Small Size Jdue t©0  Pabricadi@n of Varioul

cincut eementg N a Single chiP of SemicConductor modeziad.

(M Letsen werght & Space mequmement due +ol M N iatuai zed

ol it

@ low powert  equirtemerts .

@Low cof4

be. |
calre of  comtaneous prroductivn of hundred

ot alike cCireuity on a gmay Semiconductorn wafert .



RecAifren

SRR B Rt

Al nak ing
~ N rectifien X an dlecknonic device +nak (paveatsS an +a (j

! e o ong
Connend (AC)  fok o dined cuaaeck (Dc) g Wi on

PN junction  drodes -

- Qectifiens ane ooctly wed tp peovide (ondmuond Vollage, (D¢
veltage )  Tequined to nun  dmog Ml eletroniC devicel & Girad] -

Rectfreq wi ) Drde

I
T I,
Half wave nreckfs eq Full wave aw(rf.-{;\/
l
\
Cental tappeol R reide eelifieq.

Holf wave Reckfien

| 3 roO "
o ~c \\ Vin g, W
M Sy l &
0 £

Cere-)

Duaing He positve hald cyele ot g fpd ac wltage, |+, drodle.
D i3 brwond biased & hence condut - while c:mcludmg , the
divde acts o8 a ©nont cinaad 80 thald  Cinodd uren 4 Piows
S hent@  posite  half e f the caput ac we 4o o

acnogs R, - g4 Condtitule  Hg oukput woltage Vo |,

%ﬁj N

” R VA

a4 op P@l




Cake-l

Daning W agadve helf cyae A doode rven(e -biaged and
WNCe does not condutt (¢ dnine U o curent Rowy. Hence
fhane oy no voltage drop Across Ry: (¢ I, - & V=0

\/L’Y

0

W

@TM Pu{ga,(u\a Caren| a e \oad @nhir\g a,l’rmf\af"*\a Component

whose basic Prequency K equal b fe Lugply ’Eruawencq ~ Thenefdng
MO L %l’rmmo 'S reequrned -

e

-
r.—-

DrSad\vantages

() Tue ac Supply  delivens powea 0nly half fre twvng « Thentfoad
Outpuk Avw .

CendreeAap Hull wave Rocki Fieq

A D
A \\ c &L
Querly
B D,
Cared

Dwzmﬁ the pocitiveg haif eycle «f %QCO*‘\darua voltage , e 2nd A

of fue Secndany wrr\d\ma becomey pocitve and end B negadivg, .
This Makeg e dode B4 fLorzwand biased and Adiode Dy revesrce
brased « ™eaefone | oiode 0, conducts while olinde p, oloesnod.
taaaen) Plow S thaoug b cliode Dy »wad resTsrot R




Cakedt
Duatng fwe negadive holf (el end A of e 2econdany wmoQtf\a
becomes ‘negahve and end R positve - Therefone diode D,

Conducts White  liocle D does nef -

Twe cwanent— Lo, throug 1y
Atgol Do

, Wwad . and .!LQU_}QJL hal £ Q)(Y\c{('ﬂa -

<:D‘

Do

- Cunnend D e load Ry s in g Qane AmreecAvn  Tow boty

nakf Ggcle oF HU input ac Voltaqe  Theredone ol A o blaine,

1 » 1

Drs advantagey

@ Twe dc output  F Cmak) A& €ach cliode u i Re g

of e trang 4o men, Xecono\ona Voliage .

The oliodkey  Wed must have htgh Deak Cnverse wvo 4e9,.




fCadn wgvfe_”gwwﬁl_@{—rﬁen

M consizas 61 Fourc obwles D,, D, , Dy & Dy

P
X V&R
Ac “
Suppl
(I v X
Dy
a

4
R Vout
P l
Case

Ouaing tne posihve holf-cyele ot '%emw\ama voltaqe , tg ead P
ot %QCcmchma Lo(r\cﬂu\ra becomel  POSTHVE & ong Q, negodiv .
Ty Mmakes drode D, and D3 Porwaed brased while o\todes D,

and Dy ane novenSe brajeo + Tpgnpfons only diodes D, and p,

Conduerg |, 1+ may be Seen tmat ounnend flowy Hom A fo B
heowgh the  toad R

0
O" ,
V/\}(LL
6 [ |

goves1)

(Case-1)

oty

During e negates  haif cycle of Secondany Vveoltagre  end [

P oms negatvl onol  end R pociave . Dhis  maxog otodes D, and
D 4 'fszwarLd brafed whene ol drod/&g D, 33 Dg) ane  reevea e
brafed - There foar Onba droele s D, and Dy Conduet. T} Mo
bQ Seen Ahed ) 0& Cagef here olf0 auancnd Flows Frwom A 4og
Throudh e ed t e n Mg Samg dintctivng ak  cage -7 o
Pocitve Whalg cyclg



e
@ The Py N 00 haf dnad st W  erdne fep cicca Tt .

Drad vantag e

@ T+ rrequyneg 4 olindey .

(@D As durog  egen half ogelk of ac tapwt 4wo diodes aag
Seareq s thenc & ng Voltoge dnop
rwice ot ¢ contne fap o

i
C{\ T Tndeanal Y Ttan € allp

*
/RS DL/AVQMjl‘PIPP\eziaCJma Eﬁgme“QUU’W TUF

— Vi Vm

Hw R Y T \ 2| A0 G 9/, ‘ Vm 0-28¢
vV 9V

Budge Yo | W | o.ag $1s \vm ‘ 02|
% Do Ly

e, SN



’F‘(lf‘ (.

- Fillen aradd 3 defined o8 o cireud]  whitn rremoves fwe uwnwanteol

Al omporment ot the reectifien output &  adowg ;onld tha

dc coMmponend 4o MRACKH g load -
Rech fien owtpuk whith & pulgad

(3’\3 aAc , s gwven oy Mput
YO Reltel cxnewgq  to SMoofh owt

O 40 MeAMe Hihg unwanted
ac coMmponent -

™Y o fitea

@ Capactton Pelfea_

® Choke thpak Pt ten
@ T~ Ft e

© capacitor. Felbn

- P .
e %H mﬂL% \//X\T t

e

)

Dﬁgchmgm?( i

- The Cepacitore hog a . Capacthwve  feackanee Ko = TPl

For dC Sgnal |, £20 , then X, - e

L
o

- B offes Low reactance Yo ol & o versy Nt eactand@ 1O
e de lomponent .

-~ Hence a capacitoa coef not olow e A to Past Aarowsgh
CE 0 when fue plsaring  oudpat S applied Ane ac cevponon)
experiente o wsiSAdve path So bypail feouwgh Ao capalifor
but e de Component & blocked by capacijo & “PRRATLS

@ wed . S0 e undegintd ac  Component & reMoVed [ reducel



PL Vo

_TE consshs 4 @ choke L connecked o Qeries with tne rechfiee

0 cdput and a £flte Cerpaliton C acnoKd Al load -

- i Pwlgcdfna owdpud ¢t reckfoen [ applied ocnogs  (nduchon, -
Wscﬂma O P g aecAd i contal™ ol & ac Component S -
Twe choke vffeny V\fﬁh o PPo TN 4O i peMaye o ac
ComPonea) e nualiqib\a opPRosTHYN o e e componeny .

- Pefore capacthoe |, Yhe rechtien oupwt containy dc  Componeni &
e remaineng  paet ¢F ac componenq whitkh haa monaored 4o
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device .
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Communicadion  Sygjem

—

Cormmunicadton 3 twl process g u«\ablrShm% Connehk VN pn LNk

between }wo points o Nfoamalton £xchangd .

The electronic equipments which awe wed Hore communicatton
Punpose ane called communicat(0n eawipMS . Difpcrent (ommunicat@n
quipments when assembled togethea Loam Q communicad @0
SYysdem .

B locke diagnam of o Commun TCadton SyStern

| Y0 Boremadion Tnpk
Sounce T Yezansdu cerd

N7 erQ’rFOOJ
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§""Ouno| ’ P|' Hune IA'POﬂ.mﬂ:h\Oﬂ e
Speech daju edc electnical #orem

Source |, copudt Fransdumcen , Arangmitrea , Communication channel , recelved
& olestnation .

Tnfoamadivn Sounce

Function of MPormakton Qounce % fo PALOAMCE.  roquinld Mefsage
Wit hag 4o be dnangmitted

Topd Trongducen
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another Foam . when tae message STtgnal prodkiced by te
tNfoamation gource 5 N0t eleckricol €N Nakare , &N dApuk

tronsducer 5 wed 0 convens b At A dome varying
Uectrical  ST9nak



Transmittea

1nside 4ne transmitfen 4he STgnal proCessings Such b rrestnictton

¢ range of audio Frequencies ampl\ifrcatcon and moculatto”

AL achieved .

The channed & The Noise

— Channe)| 5 twe medium Ahaough whith 4ne messagL sreover§ Leom
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'y [V .

-
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Moduladio n

The Process olr\ar\g'\r\a Gome charactenisire] (i€ omplituole ,

‘PQ.QCLUQI'\C‘a o phase ) of o Carien wWave €n accordance with

e \‘(\‘rCﬂSH-d of v STgnal (S kKnown a8 modu latton -
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) prracticel antenng lengttn

To treansmét o wave efpectavely g
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’ﬁ’!-aq,uenoa } £ (Hz)
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& tre frequency ot ta modiiloaed wave emamy  Ane Same ¢-€
Cantreien gr‘(ecu\er\ca .
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facton @ or) modulation (ndex .
Amplltucle change of carnier wave

-

;&oqmqj canien amplitude Cvamooiulated )



o e (Dl Lo

hmp\n‘f‘ude CV\QGQQC@ Canaten. - ‘-6A-A —05A

Noamal Caraiea amplifude = A

5 A
m = =05 ©n) K0%e

g
0P i canmen 5 overmodulotee Cie mP1) ,dRtordion w ct\
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when +iue frequenty of Camaien wave (3 changed N accordance
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Mmodlag®) .

- dn —?rczauencd modutlot®n  only fe frequency F tie Canalen
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nodulod@) Ensex Mg T b oD ¢f  moximum  fenuenty  dewradion “e)
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Advantage o«f €M ovea AM

- It gves noSelesy rneception
Twe operading range (g quitk lange

- Twe efficienty of taamsmisKion &3 very high .

(@ Phase ModulodTon Cpm)

Tn phase nwolladion dhe Phoate f 4ne carrniet- Qrgnal vVawries
in accondance wWith e TStantaneows amplitfude ofF 1t mOdMLo“m\‘d
Sgnal -
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Frequency  Moduladtpn Aop\ikude Mo dalat Ton
- "W amplitude oFf Carnien EMeuNL Y ampﬁ{uoLQ of canmuen changej
Constany with modu\adioon . with moduiiledtco .
- Tkr Coanaien ’ﬁuquer\cu chanoeg - Twe caeauiesL ’@Lz.q,uean rz_Oxncu:f\%
with  mockiletcs n ons fant Wwith moduladcon -
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A tHakducen T an eleChwatc device that cunverds enemyy ’gm‘q

one form o anete - The precess of Convertmgy  eneyy fiom one
bonm 4o anothen €S Known a3 tnangduction .

. Twe  rrangdueen.  w hich Convents 0non-electas cal foam F enemn i

Non-electaica) Zensing | Sensor  [Teangchuct 100 E;%d::;cox
quAn+.‘+a elemeny | Rosponse alestiis 9

Sengi gy Element

It © He part 6f o frangducer that responds 4o e phy grcad
g engadion - The reyponse of twe Sensong element olepend s 0N the
ply §7cer  phenomenon .

Trangductto®  Element

|

Tue trangduction etement «f e transducen conveabs tne oubpat

st fhe Senticg elemend  into oN eleciniCal grgnak  Thel trangclidun

element S alkp  codled the Qecmolow.j dransSowce .
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‘N M surroundingg  Ukes Aempeacdunt |, Light e4c ano
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Diﬁ’men(z Bdwgcq Tq_;\n,qc,uuem $> KenCon

’\-rLcr\gcl»Lc_e,r_L Sencon
- It hdps (N CD(\VW\"’\‘a one - T4 Sences ngr(‘d orantit ek
foum of enengy (Nto anofhen 0nd  Convends (Nto Sgnals whitm
- lans cluce n S mMmade MP o f - A Sencon (tself T & Ccmpo(\m]p

A  Senson ond o Zgnad
Cohd)‘h‘om'r\ea_ et -

A trancwcen. cloes ndt  reguine - A sensoa. reaurne s oan  addinok
any  Processng  crmowdch - Ik et to praocess (s owdpul

ouwtput ¢ cmectly infeafaced 3gnal  into & meadable Porn .

with a device opa AZpley -

- A dnanscwcea  ton 9enenate qadoa - A Senlor’t oukpul 3 anoloy

o3 wed ay olyital oudpul i B
- Exomple&s ot tansducens ane - Examples ®  genqons DL,
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L
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B Theamowup e Copillany tube etc -

E\ectaicad  Transelucen /. Tf a furgducen papduced electnical Snals a4
otput ,Hen F 7T called an  electnical Aaanduten . Example g. Photove lfaic
Cek , Theamston ete
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- They ane Co? 9<ne;rw,+ma typR
0¥ trancducens -

Suchh a3 Voltoge oa cuncend
paopotiac) 4o tnwe physiced parameten

—

Examp\es + Theemocouple , Photovolterc

Laput Transodwcen -
b o I i

M can be uwsed & a measunemend device & (X
Kaown @y an (Mhwmeny 4eansdacen -

owdpuk Tracwduen: . 14 gehiveas owtpud Snals UKL Bnrce Aoraue
Puwssuar 0w elgplace meq+ when the  eleunicel srgnel T opplred oy

an  fapuk - TS known 0 power teansdmn -

Acdwve  Taamnsducea “- T} develope o voltage on cucmend a3 He outpuel

Synel  fom e phycical Parameren being mestuned - At does not
reguine  any extiecanod Sounce F powe 23 s O perat o . Examples

Tl'\m-moaowpm_ J pho»&o@&hﬂc Ce X\, ?mq@'\/oumc CetA et

Pastove Treawductesr - T4 roquines an Q_x«}tr;md Duree «f powes - T4
prioduces o change n e elecinical parametis Such &4 rnegstance
(noluckemce on Capacitonce n esponge 40 fne Physical  pamameret

bemgy meaguned - Examples - Theam@ Yo , regithance heemomatut ete -

Diffenence Between Achve & Paxgive trangducen

Ackve Teansohmcen

Pasgs Wl Trangdu

Tk"‘d donod TRQuUINL any extennal - Twuj MAU T an extennal Rounce
Sounce ot powern. Foa Aheir

-0f power o AMLT Operatipd .
O peaation -

- Twy ae Not Self %eneapuhwau hype
Gt dongducests .

TwW pasduce electnrcal paramettn | Ty pavodue o change &N g

Qeetnical panametens Such 4 R iTand
tadwedence oL (apacitenc® N RgponIL
40 tne Py Stcal  parametut befma
m2oguald -

- EXxomples . ResrT
cek ) Photoelectarc cell gpe P rance MMON\U’CL/

LVDT , thuem tdon efe -



PhoYoemTTsive Taanscuucen

The prehoemBcve troamgoucen gpaveats Ane photons Mo eleciniC

enengy - T+ Cousds Ane anodle nod € fe Cafhode Plate - The

anode.  anad Cadnhodey el Coateo) with a photoem TCvE motental
Called cCaecium antimony .

Tncident
Lighd

Collectoa

Depteckion
Madca

~ when the aadratvo of light fall 0N Codhooll plakes e electnons

Staars fowng Frorm anvde o Cotnodle + Potn +he anode & fhg cothoole

onl Qealeed N o (Loged r OPAGUE  erva Caded ube . whaen e f'(ad\\&‘\’ﬂq

of  Lght Pall 06 the Sealed tube , +he electrons Staats e/monr\j
o e cothode onel moves howaeds 4 enoolt,.

- Twe angole © kept +o te pocihve pokerdtal . Thut ' Ane photo ddeckrc
cuwent Steeks fowmngy rhaougly 4 ancole . The magnijuel¢ ot

e euament T AinecHy  propoldconal 4o g enlthy «f Ltght
pars e fnavugh  y

Applicat o

- fleld oF puotomerny ool calozimetry

- Tt 1S Cconcening] Ahe co»mhv\{] on QOQhY\ﬂa st objectts on a conveyor
belt .

- AudomedTC OPQ“‘\’\‘() st a ologrL
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The photoCencludiv  ranscducen Converds Ahe oght enengy Mt
an electuc Cuanendt - 1+ wes W SemiConcuCion madeual  LKe

Caclmium <9elentele , (he , a8 Photo §en§m8 element -
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Cenamic Bose Matererad

Powen
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Deplecton type
Metez
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fweict Conduehviby  (nCreages & Ane  matouuak woaks Uke o cloged
Swittn - The (uantad Steed Plewtng ¢Nto tnl motewal ond
cAe#lects dne poirten o twe meden
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- Ty e e‘P—Fecfthla wed (N relay comteol Cracths , buaglan
alanms &5 ight contnolled SBwitches .

- Tney ane wied to measuwne tne afenuattnn o Lrghr

- fn omduyhual contno| equipmend do count the numben st

package. s nwvm:a OoN  Cconveq4oL el



Photo voltaic Transducea

Twe Photovoltace dnankducent 5 Ha2 type i active traangolucer -
Twe  cunrend Slaaks Plowing Nfp e Photove ltatc cell whan

e oad S Coanected ro (4 - The <Siliten B RQelenium aal

wed a3 o Semitondutdon mateaiod r when it Cemiconducto n

- faakc
Mot abSoabe heek s the frve electons <k Ane matewiot
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load

- The Mavemerws af elechrons evelo P He cnanent  ¢0 e e\
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- Ugeal n Space (Cwofls ,data processing nalug treiex §w.‘4ohm}
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Mu b meten

A rlMimetun 8 an eledronte Nknumend (it Can meafui® rusigfence

cunrent & vollage .
- Tt T an adspensable maument & ean bt wed P meaturing olc

al well a8 o c Vo\m@eg & Cuanents

- MUAMZATL 3 K ~Mosh MNexpengvl eauipment & Can Makl Vaaiows
dedhnical Measuntmend § wWikn nLasonable accunacy .

- A madAdeten CoMTSEs f an oqolmn_gj P{VO+Q,,| Fype of mpv‘ngcoil
gadvanometan © T+ consTIAS «f o Cotl pivoted on jeweled beaarnmgg
between WL poles «F a permanent magned -

- The 0cicad™y needle X Faglend o the Cotl  When eletric
Cunnend 3 passed Ahaough tna cotl , Mmechanical foace ackt 4 the ponien

~oves ovea tnwe  Scale -
- QUwe Gaklvanometen. (N a Mutimeten. 3 aways of |eft zeno MPL

(e noamally g needie mesks N extreme leff positinn @ Compaeed

Yo cendne  zeno pociiion  «F orAtnacy Jalvano metuy, -

App lTcativans  of Meltimedin

P

O Tt 3 Weol Fon cwnecking fnt Ctldd  pendimud byY wWhen 4ne meddrmesur
. emploved a5 Continuity Ur\wkm@ olevice , me. ohmmetu SCad (S
Lhilised & tne equipmend fo be Chacked €S elsconndokol’ faom A

powerr ™Maing .
@ for meaguning de Cuenent Ftowmsa thaoughy e catnool | plate , Xreen
& otnen vacuum tube cwcuil , mudtrmelon 3 used -

@ fonr mmuq'ma de voltwges acaols vawows negchens elecdronic
Ciccawi 8 -
@ fon measu aong  at volteges acnos§ pPowes Sueply  tangfoemens

@ Tt ® wed forr ascentainy  whethen on ot Open or Short

Corourt  exiids co the emadit  uncem Hudy .
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Ar\q‘(ﬂd M 4 rongsden

AN ar\atog muddttmetur & a peamanent may ne movma cotl (pmme)

meken FYpe measuatng  cnglnumen). T woeKg on the pranciple of

oA Argonval Yalvanomeden, -

AN ana/\o% I’Y\thw W an

Otr‘\alota dﬂptoﬂ et uges Ane

deflection «f a PoNtL On tha SCale 4o mdicate 1he leved «t
meaurnevend being made . The pomten de £ lects from s it
POSIRON tncreasingly @ e Meajuamng  quantly  inceeddef

Dgifal Ml brmeter

A ogitad pudtimetoe @ Measuamsg  Ngtuument Lsed o

Messu e

vatiod eectnicad Auaniiti€f. The S4+andand m™Meajumgmentt

that ane penfoamed by a olmgital muwlbimere, Q@ cuaend Voltage
& MAStance . T+ cany a8 0 measurl  Aempenatune , frequency,
C“PQCTM“C‘L,K.QoanMPj , mang 3o gains ede.

- A lypicakl digital multimeten had A rotany Qwittn o\ et
displey and  connecAmg Jjocks Lo Ahe probes

Diffenence Rerween Analoy & Digitad Multiete

Anglog Ml timedar

- An analog Mmudimeten s a olevice

wWed 4o measual Lmited electnical

auandittes  Suth ay cutnend, voltage
and Qg iance eAc .

' Ar\a,log N oot Pﬂ—l‘man_f[nd measunod
the curnent u,&«‘f\@ a Galvanometen, .

- Anolog mMmuddimeten Rhows +he values
0N & painked value Scale againgt

N\OV\Y\IG POT‘\M P

" Aralog mulki merng  Should be

Caltbnated mal\u.aklv .
2N\

Digitel medttmesten

- Dgiked muedttmeden $ a olevite used
to Mmeagual mudtiple  elecnical
Quanti fres  Suchn ax  curnend ,vo [+6g¢
rurstance , capacitane , odioce £AC ..

~ Drgitat muttimedor measuald VoHasge
wmg Analog to digital Converdter -
- Digital muMmmerg £ hows rcmckman

on a digital otplay e foam
& Aungaic Vae -

- Digital mwd Fimeden prwvw\e ardomad ic
Calibaaiion
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Constant

e
@ou«ue

Bubfen. |
Ampirfien

Calibraled .

N

Lechifcen
Ciuai

volday e
Convenhen |

- To measue unknown USTHane  wiing drgital rmﬂ’r?mezm/ﬂvm‘”"“ir)
resisoL 3 connecked acnoss its inpad probes & tne wotary Swilch
O Kepr of pocttion 4+ Tne preo po AN od cuanen] flows dhrough
I w8iSkon, , Pom constant cuanent Spuace - ACco«.d“nﬁ 4o ohm’8 law
voltage T$ paocluced acliose (F * Thrs vollage 3 oty pao poftiona
to ks rystancd - Thig voltage (S bulfeaed & &4 +0 A 40D Converter,
bo 9et digital dsploy ia ghmg | A

= To memfue an unknown AC voltage , 7} 5 Kept n position-Q .
Twe Voltege aﬂcn(;;a;\{ol, f o O above g Seleckd mange §
then rectified fo convend Tf nfo peopotionak D woltage . Tt
K ten fed 0 Ak D onverten to ger e ATYital AASplay i
voltg. ' )

+ Cumnent O ARG moasuned by converting o cafo progorina
voltege . fon AC curnent 4 Switth § kept at petiton 2 . T

Cuanenyy €1 converfed AR Vo [ty Prwpol‘qﬂjmua with fie ‘\-U‘f
“F I-V Comeaten. & hen rectfec) .
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-Now  Ane voltage Tnjeams ofF A¢ Carnent ¢ fd 4o 440 D Conveaden

o get O\‘ljl‘ki,\ Olripla}d N Ampeacs .

The DC Curnent S alko measured indmeckly) - Qwikeh © kept ok
Positon 4 . T cuarent TS convered g vo ltage propoativnally
Wih W help ¢t T4 coaveaten  Now fu voltege o teroy o
OC Camnent ( fed to A+ D CGonventer to get +4ne drgitel daplay

’

tN Ampma '

- Fow Dc Voltage twe Switth § kKept at Pocien 6 - The veollage
T attenuated , F @& 3 above e gelected anye , fhen dmecHy
fed to Analog fo dmgifa)l Cuoweaten. to 9ed tne drgitel dgpley

N voltg.

Catiocle Ray oscilloscope (CQRO)

An Oscilloscope can Aaplay & oASo measung many delhmical auant kg
like ac/de Voltages , Kme , phase relatonships ,Rroquency & a wick
ange of wavefoam chonackarsiiq UKe arse -kome , fall e &K

oveértShoot <¢4¢C -

Laput vedical
grﬁ“‘u ﬁmphﬁiea. To CRT

To all
Cirtcuty

Sweep Hoizontad
9genenato n AmpiF<en

Cathode Roy TobellRT) - T+ ddplays He ouantt'y being mMeaguacd

Verticad omplifien - Tt amplifies the Signal woaveform Yo be viewed -

Hori zontel Amplrfieq 1~ T+ 5 Rd with & Sawdooth Vvoltage whith 171 har
applied to the X-plates .
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QNQEP Q)QHQQCL‘*OQ_, L pchtuce/g S’OLLU%OM VOH'G.Q)Q wave foamn Lqe_d eOIZ,

hortiZonteld defleckon of 4he elecinon beam .

Q9T Ciredt 1. paoduces tniggen puiSes t0 Staat hoatzonkal Sweep.

A Calhode oy tube ©© 4 heont of bhe gsciloscope - 1+ 3 &

Vatuum dube of Spectal geometnical Qhape and toaverts an.

dedtnicad Srgnal Mo viswal pne.

Horizondal
Fogin g Neflecson
Anode

. Acceleradm
G ' ipelits )

Ll
]
&
9
’l |

\\""\/——h/ Defleckon

¢t lage enwvelop

Jt © ConiCal highly evacuated glagg howsing & mamtams  Vacuum mgde
&  SuppordS e vannw Clectodes - Tig mnen wall of CRT between neck_
g SCreen ang wullly Coated with o Conduchng madeatal  called Aauadag.
TWS Coading & eledniCally  conneeded to fne Qccelerating anode Lo
thap elecinony WhTh gecrdentally  Sinikey Ane wall aae tuened 4o
Hhe anode .

Electon gun  asem b
T aaeangement  f- electnodes whith paodu €& Pocussee)  peam v
Catnode , a tontnol gaid , 4 %Cu;sm% anode & a0 a(celem@{m-a anode .



- The ntrol grid eacloSes i Cathode & condits «f a meted eylinoles

with a kny cmrecadan opening 4o Keep fhe elechon W — R
Size -

= {OC“’SSVNZT anode Pocutes tne elednon beam ¢Nfo a Shoerp
Pin-Point by Centmollang e pogitove po kentral 07 & - The posv@
pokalal on Ane accelenaknd anode 3 much hgner fhan on 4t focussing
Onode - For fir Meston , yWS cnode acceleraies fhe naerow beam do &
high velocity .

- Thantforw , tng electnon gun assembly forms a Naaeow, acelenoded beam
of cechons whity, paodices a gpot «F (ght when & Starkes. the sareen.

Deflection plade asgembly

Vertical defleckon plates ! - They ane mounkd horrzontally n g Hube.
'B:j aPPL:J*“% Proper potential 1O these plares | tne elechon beam Carn
be made 4o move up & down veatiCally on fhe PLluoregcent Scarery .
Horizeotal defleckon plates i+ They ane mounked (0 the veattcal plane .

an appropaodkl  polenttal 0N phae plarel can Cawl Ak etron
beamn 10 move rght & 1¢ft  horizontally on A ccreen .

Sereeen

_The Screen TS e nGide Face of he tube & (8 Coalee with Some

Auomescent matutial Such cu zine omhosilicate , zine oxidR e4¢ .

. when hrgh veloctty eleciton bearm Giarkes fhe Screen , a sPot of
twght 3 paoduced at 4ne POt o @npact .

_ Twe coloun of the spok dependS upon the natuae ¢t Pluoarccend
majeniak « T2 zin¢ onthostlicak 5 wWed 68 tne Pluortscend Mateaiad,
gneen Ugh+t Spot S produced .
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