senstctors

Band Gap |
P-1ys P ‘ &»w

—BandGap ° - °\L O
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= Rlectusms 9% Sarme, ekbit }\Q}\Hh%, &camge, s%— Q;nexa,‘es,
~ K 9selated, merfial qasesus otems have fixed emengy. Lerels.
- K 9n aelids, We dwaus- ENERGY BAND DIAGRAM’
2 g = A
6y St Js That emey_%%/ barmdw = =08,
 Which %a% valence electuers. TF-G
__._.,_;*-*:: = V‘B.
K 4t S dhat em bamd.
o Whichy as cenductiens OR I“denexgg
~ S electawsns. = — bamd_
N Ee R —— ey Ist en
T SRty o 4 o e erncii‘g&
St |Js dhe Qﬁ?@cg,'j, gop b/us *Evesu.., Erﬁ&)l%g bamd,
Valemnce. bamd. amd. Cenduction E%J:%mte‘ CORNEY-
N bamds. i
> > CLASS\FICATION OF S041DS ON THE <
~ BASIS OF ENERGY BAND DIAGRAM
B ’ \ }v.a.
~ K \.B. & C.B. ase e«resdapping,
. 1
~ BE=————1C8
/‘\
a Bev-14ev
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Ferwwasd, veltage Js ihcuea seds ?koducxﬂﬁ%/ Jn 8teps amd,
Fhe fewugard Cussasits axe meted.

Themu o, qeaphy U8 platted, bjwr Serusand vGQ:tage, & feruvand
Cusearmit.

)

Cbsescvakions » Fagm dhe Juaph , we. sbseswe. dhe fellowsin DeInts ¢

1) The foeuwsasd Cuset In(ueaseg § withy dnCuease,

. un feasands bias vettage upte o, cesdtSing vektage, Cafled.
CKnee \J@thuae’.

2) Afteu Knew veltage | Cuswwrst Jncseases sapidly. & cuswve
Js  admost Ainease.

)

: 2 [Reverse comacTeREnts] (

@
. O
i | —ANMMAMANN

e
Bl ||[|(|||‘-————]+ Biitbehe

Revense Biag V@th_ae‘
) L P S e

T e sl -5
B P8
BueoR- [ attaing IO 0
deus’ﬂQ : Sakusation +-5 g é
L velny : -2 & @
~ - 1-25 o
X met exad:lé, 4-30
Sﬂaojght V.
L (énmA)

Revexse vweltage ds jncswased. %Q(QduQQQ” an 8teps, amd dhe,
CGQMSpendjng,ngmts ase Moted. O Plotting o quaphy by
Geven Se, vgﬂtage & genvesse, cussemt, ur %e:t Qi %&Qphl

D as pheown Jdn —P{%Lme.
- Obsesvations : The guaph 2heuss :-
N Bwben IR sewscse veltage ds dncreased fuem 7o,

(0
\70 s
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[ g

dhe sevense bias cwswst dnckeases & &eaches Jjts mmaximuwm

value , called IR ¢ Satuscation cusvemt? 4ot @ Smadl vadue
9% HEEHSE, \rthage.

2) Whemn $enesse e JS fusthess Jnckeased., dhe, wevense
Cussemt dees met ihcuease. bul &emaing Congtamt.

39 Whemn, dhe s@vesse \eltage Js increased beyonds dhe valve
Cafled, ¢beaaRdeusn \eltage’ , e SnveSe Cussumt suddenl
amd Shawp jnCueases & dhe jumnction ¢S Saids &8 be umdesy

byeakdeusmy - At s bueaRdousm sttoge,, The Ccuswe indicales
alrmest 7zaer Hesistamnce.

H) 3¢ dhe \reﬁtnge, JS dncaseds beyond, hae akd \f@\t@ .
dre. disde is Lkdy. Ie busum sut. e 3e»

NOTE: Zeanes, Effect (OR Zeames, BueaRdeusn) B

3t dsau i‘gpe, of electricals bugakdeusn in, [§

O QU devesse  biaged PN- jumction, jruwhicku (8
Ihe Qlectudc fidds emnables mneQQing, (,Qi-F—'tl‘r)%)

© o} odectuons fuem B 8 CB o SermiComnductsw, |

Leading. de au quge me. e% mru‘nendtg/ :

Cassdescs which suddemly inwases dne sieaessy)

Cuwsemit. This Type of ~bueaRdowry JsS used,
Zeamew diede. .

St ds o fewm o dectic Cwwamt mudtiplication dhat
Corms allous VRS Qm.,%e Cursonts Withinu Suchu matexjals
Which ose etheruise. goeeds insulatoxs.

The anrafamche. PUgCesS eCunsS Whemu dhe Cassuess (l.e.€8)
Jn e depletiony segiomu ase accelexated, by dhe electsic,
Fld , 2o enexgise sufscient de e e hole paiss

Vi, Celisiomn, With, beumnd electuems.

= 9n Cate o &onRsse biasing. , eithesy s*rﬁbé, Zeames, bueaRdsun
ocus OR beth, Zeames, amd, Avalamche  bueakdeuwm
OCLUSL- '

7ol

4

Get More Learning Materials Here : & m @ www.studentbro.in



“~N

P

-~

-~

\

lﬁ% JUNCTION AS QECTlFlER-E.;K

- RECTIFIER.:

Rectifieso ds au device, whichu Comvests ACints DC.
19 P-N Junctioru as Half-wane Rectifies:

\,ﬂ\ /\
Tnpuk U 1
! : |

! | :

* gupmesemts eukput §f capadtstu ds  Cenmnected.

Withu RL,

This oukpult Js quSo:tu‘ng, DC

* Umidinectional Conductinv tg,

e

i e (LN

fositive.

Hoffs

Cycle, 5
: < & inpg

B When dhe pepitive Aol cycle

output “Signads asw Samme.
702

_ AC in

D JS Jn kotuoand. bias, m@i%f@% Jt Comducts.

B But whem megative hatd cyele of ACinput «s applied. , ithe
diede. D Js in &wsgﬂ%bi%, sg%ot WL mest cenduct.

W Hemce, we get dhe sutput Jete +ve Aall cycle amly.
I, hagl- Wwve. seetikiew, dhe %teecwemca_ e% inpul amd

%
Re
Sudpulc
+ s
Step Dourn
Traamsfersmest

put Js oppﬁ'ed, , ihe digde

Y4
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2) P-N Jumction as Full wave Rectifieso
: 5

. L)
Tnpuk

B \pay D}

f oukpul ; ; ‘ - '
&LQPMQS'thS @meuj: hhem R._% %c
PN
- 4+ :
-
B fesitive . D,
2 @
e Y Ba oy
In oulput
D2

- B3 Wane stectifies, , we amake wse ok dwe diedes D
amd Dp amd. @ Comibe dtap dwamafsmes. T . '
B Whem +ve holf cycle e AC input ds applieds , dhe, disde. D2
Js dry axd, bias buk Dy 45 dru senesse bias . Se, D,
Wil cenduct but Do will met cenduct.
Hemce we widl get ghe cwput due de D, oDly.
B Whem -ve Aol cycle ok AC dnpub ds applieds dne diede D,
. S Jn owxse bias but D, Js dn fevwasd bias - Se D,
Wil et cenduct but D, Wil Cemduct.
Hemnce we will get dhe curput due 3o Dy enly.

Thesefeue, We get dhe cutput due I8 D) amd Dy aftesmatively.

703

.\

Y4
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)

)

)

B Copagte faveuns vasdakion ef Cussert, which, Tnductes
Opposes. ie. Capasitefu Oppeses Steadiness.

B Vasiable Cussmemt pmggxs Jo ge :lhﬂcsu%m Capadteso.
B 3f we add rmexe Capacitens dru paxallel withy gesisteto,
vasdaliony Jdrv DC Wil be %w¢he}o $educedy

B dnductek, U placed. dn Sexies withu gesister, do Step /eppsse
ghe, \anying- Cuent geing dhisugh, JE.

x
i R
o
?T\«TES OF DIODESj:

LB
FR
S N T
Ehelsgn

B Maoterials used,
Foubiddern Giap-

B A LED Js @ Semiconductstu Aight Seuwsce.

B 3t Jdo Sirmply o fowasd. biaged, P-N Jwnction which emits
Zgrt whem emecgised..

Pﬁ'ﬁ@ﬁ" Irv @ fetavands biased P-N Jwretiom,

Clectuens of N- sugion amd, holes & p-seaiem,
W wepelled dpwaxds dhe junctionu Whexe e:-,/heée,g
HeCembinatien, takes place.

Now, dhe e's awe inu Aghese Comduuction bamd, g N-Side &
Ples ase. drv Lewese Loweso Vralence bamd em, p-side..

e GaP e« Ga,AsP gs dhey hane /?ugru

Duwdng. dne process ok ecombinations , Seme. b dnis enesgy

diffexence Jg used, dru the fowem ok sadiation, (ie.heat
amnd ,Qr%ht')-

(e 8 Si: gn, dhe cate of Gie & Si_jumctions, qreates,

Pesccemtoge Les dr dnfea -ged, weqior 3o dhat
dhe emitted. ,@;gﬁt ds  dnsigmificamt. d :

GaP & GaAsP: 9n, cage ¢ GaP & GahAs P, Geeeaten
pexcentage o enexgd s weleased dn Ihe

Foy
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~

.

Kerer of ,Qx‘%ht :

— The Jumnctiony Ga.P emits fTﬂG%d'\‘j/ Red. 0% Giaueen ﬁ'ght. '
— The jumnctisTy Gia.As P ermuts *me%tlg, Red. amd qeﬂawﬁght.

W LED Js cftemy srnall dryaseas (Less dham 1 (mmE)

m LED's hae mamy advamtoges evew &ght seuse Tncludin
Lowesu emegy Genswmptiory Qemge}u Lferime, , small Size.

B LEDs axe used Jru amfokion Lightring, Quismative, Zighting,
0dnesdi Sing %eme&afl, Zi%htina/ amd Inafie sigmals.

E
A ger-Conducter phste diede Jg SIMPly A, gienesse. biaged
PN - Jumnctiemy , dwminoted, bg Swadiation.

PMnGng: Basic. puinciple e%cau Phote diede. js dhat dhe. Cuwent
dru & Glevesse,  biased. PN jumctien, vasies alrmest
anecu&;a, wWithu dhe, mtems\'tg, ef Sadiakion.

Cemstawuction:

ey % §|
— 3 AN ‘

e

B
This side. S
Js dmamspasent

BT comstruct o phete diede, oo PN- Junctiom, S ermbedded,
in o %Qnss OR cleas, plastic, package.

B only one Side of the pacRage Js Rept damspasemt amd, all
othesw Sides axe painted black.

B The enbtixe umit Jd5 extcmneﬁ_} smal z?wowing dimensiens
cf dhe ordesc ¢ 2:5mm.

B The, PN - Jumnction, ¢ d@nSe biased and, o c@mvexgmg,
2ms g used 48 %BCUS o QXN Wwm ﬁ%ht On dANe. &eney, Se
biaged, jumnctien.

WeRing : Whem PN-jumnctieon ds savessed, amd me Zignt s
Tade. dncident @n Jt, Ihemu & SmMmall seme e
Sahusatien cussemt %Q@uss KOS, J’he,(jwﬂctr@"r}_, .THIS Jg

Fo5

4
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L 3

S
Called. daxR cusstemit, Now Jf dhe Lgnt Js -made, Jncidemt

o Ihe sust%oce , additien ek e hele paiks TkeS place.

Re dhe Cencemtiation ok moﬂeﬂu’t} Chcm,ge, Caxder,, JS
much Aighesw dhasm crRineity. Cassiens Jheaefere +-09e
Jdneuease, Jru m)od'etu’tk/ C,hcvuge, CAMFEHS S MMuchy smallese
Jham. dhe, (mjnelu’ty, CayHUeHS .

Hemnce, We mnay d\(e%Q@c,t dhe dnc&eose_@% N -ggﬂ-tg cho&uge
Casruiens amd cemsidex, dhe tadiatiery SSQQ%‘}% oy rTYUhe*di'\(.)L

Chaxge, Caxsues .
These meuky Cueated, Tihefdty. cassiens defyge. I8 dhe
Aunctierv , Cagss dt amd. e e cusvumt .

gt Js used dn Semetes amde commumication systerms,

;

- Heow-(QAa/

dopeds p-1.

= Se, deplekion fayesy 49 oy Jhin,
— 50, bueaRs deuwmn \/@-Lﬁ q)u.nclqhé
: o
*x—>—"V\W\r y -
Fluctuating 3 L T
OR R
Um, eauggjgd
iﬁpgﬂ: (denice) o ‘
— R A P l
1\10 | N, N
T5mA
E
+130mA : =
! > Ving

Vin, - T(Rs) -V =0
B S ey - EERS
Vo Vin, - L(RgD

i

Fo06
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Get More Learning Materials Here : & m @ www.studentbro.in



. B 7-gjede Js designed, 2o dhat dt may Aave Fuatly wediceds

ke bugaR dousmu vezmge, Called. Zeames \}e‘lmge.

. W The sarme Cam be achied. by Cham%in%, druckress o% depletion
| fmée}o which J3 pessible bg depihg, bethy p & m sides /F‘»e,OM'Q%-

- B 7-diede Cambe used, dn bueak dewns $egion Centinususly witheul

5 being. damaged., when L dhssugh, ZD ds Corlelled, by extenal
sesistamce.

we&cm‘ngz Whemy dnpdat DC \rdmge 0e8s /D Jdncueases beg@ﬁdd
Q Cesdainu Amnit e ZeamesC bpeak dewn \/

< Cuwowrt dhseugh The Cincwt sdses Shagpl
i 5u%%;ciem‘c JndaeaSe dru \rtho.%e-dxep QeSS The Kesistamcee Ras.

€ OBHBSS ZD wemains censtamt &/
_ Bence oulput VSQIQ%Q alse HeMaing Censtasnt.

e ,dhe

Que) Sry o Zeahesu &Q%&Oﬂﬁ@ Peuesu SULPP’Q%‘) Q Zeomesu Withy
Nz = 6V ds useds, feed Cwsiemt = YmA arnd umke%&mad, inpud-
= lov. What should. be ghe valve ef Rs ?

Rssurme. I; de be 5 dimes dhe Pead cuswerrt.

I': I-L‘f‘IL_
n =5 {H)y+H
= 24mA
% IQS = Vir “\!2_
D = |0-@ = 4N
& RS - L-| % - 000 H 7
24 %G 6

X — gt Js bogic au Selasc emex%ta/ Cenvesdese
i — Gt ds @ p-rv jwnctien device
% — 3t cenvesds Sclaw em@ﬁ%\d, de electade erne)(,g%

Comstsuiction: A Aslas, cell censists ek @thes, SiAs e GaPs

pn- junctiery diede pPacked. Jdrv @ Cam withy %&189
Windew gn dep.

B Uppec fayes 35S ef P-type serni-Cenductst, which Js
drim BSe dhal dhe phete@'ght €8 m'vcug/ QQ/SLQj/&e

X JFot

s
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dhe, pruv-jumnction.

B on dhe $op Joce of p-oyeu ,dhe metal fingese eectusdes
ane puepared. dru exdec IO hank emeugh, gpacing. bjw-
ghe finges fow e Zght Je seachu dne pn -jumnction, dhsuw
e p-Qg%ex,.

WerRing : Bhen phetens of &gt (s onegy. hryeg) fall
en e ph-junctien, , € hHole, pPaius o}&aemesmbadJ irU

dhe. depletieny Layeu e measy I ph- jumctien.

BThe €'s & Aholes puoduced. , menvk Jru eppedite, disectiomy
due de jumction geld.

B The phete genesated, €8 mneve dowaxds m-side & dhephsts
emesated. foles Wil craeve. Jewasds p-Side.

B They will be Collected at dhe. Juwe sides &% dhe jumction,,

8;{"78’ &Sise. do @ phete vettage bjur dhe dep & dhe, bettem
ecte OeSs.

BThe dep cmetal CenBut adks asa, pesitive electusde & the,
bettem ~mMetal ceontact atts ay megative electyede.

Buwhen am extesmnal f£oad ¥S cemmected. , axsess dhe anetal,
lectuedes, @ pPhets cwwent Reuss.

USes: = Fey chaxging Stetage, b ' :
v Cammy %Sug[;fl%, pefiso du}dn%, ,ﬁg&;g/ d&% T
= I peuwery JMJ%%;Q Si%moﬁ,s.
— To paueduce electusmic Pewesy Jru esmete. aweas
- Whee pewesu guem dne electuic powesu Supply umits s
umnanraifable.
— 3n ostificial Aakellite. Jo opesate dhe vasjeus electuical
Jdnsuusrments kept jnside, dhe sorellite.

X Eh@g%lé, k pheten, %cﬂﬁm%, on dhe. jumction anust be,
queatesu dham. ghe fotbiddem gap.

E% - Siflicen, Giesuramiusm)

o Onfy 2eme dectens Jump fuerm VB I CB ie. Serne €5
wé%owa&able druv C. B.

2,0

Y4
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) L —— p - Siat HBET™

| E———=—|Ch e Lempexatusie
% e — T - T oy

qe~

) :‘¢ —_— VB +| -
~ [FJ—-—:__ —— ] anirugte, CU.SU-(.QJT)t
. Plows

- B Withu Jdnhceueade dny :bermp. ,Cemductivitg/ e%
. I rrnekals deckeases
5 27) SermiCcenductens JnCHeases

W Recause Jn AemmiCenductois | omexg me.ey% electuens Lft %«.gm
VB 3o CB With )heotin%.

- W Semicenducters have Megaive, termp. Coggeiemt ef sesistamce.

~ B Rt zene K gemnp., conductivit ok Sericenductexs Js ZeKB

" [ ok O K termp., semi cenductens behave gs pescgect
insulatexs.

K HOJE:

*Nagamey cueaked, drv dhe VB,
Wnemu am electuery Lifts feem
VB Je CB.

* gt Js stmgn%@ér. Peitive. ¥

) Chaxge on ene fole, =te

. o St abtiacts meaxby elections

dro The, Covalemit pend.:

o Whemy am electuen Comes do dhe, hele , electuen - Age

HeCombination, daRe place amd, dhe Aole. vamishes .
S e Hele, us CLQLLJO.L,S Jru dhe VR.

oK Chcmge, Cassuens drv Sermicemducteys s
& L) fae0 eectrens
~ 20 hales

f09

\ 4

Get More Learning Materials Here : & m @ www.studentbro.in




: oL o S Lt o S @

- e e em | R e e e

LTI 7777 7777777

- A p-n phetediede s %obstdcoj:edJ %%em L Sermi- Cenducte,
S Witk bamndo 9ap &k 2-8 eV. Camn we detect wcwe!iemgtm e%
~ ©00 hm ?

= > B
g i TRHNSISToRsh_Z

: Base
) Emitt C
£ B m{'lm 4 gime Bl
- L J
) [ P n P i M P ™ i
3 +FB I3 R 8
___I o i el :
N\ V. 8
' B *E X ek ot JTE| T —RF— :
h fnprn Vee Nee

Commen Base Taamsiste,
- Trlemnsists ef Jwe pm- junctieng Cenmected. bagk I8 back.

~ = In, ene Rind, 9% Iramsistew, , au Hairy ‘p-d:qp'e) Matexial,
e JS Samnd wiched, b dive ‘N-d:qpe,’ Mrualesciald .

Flo

\. 4
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\\

— 9nu ethex hind;e% dxam Siste, au 3um ‘f\\-dwpe] rnatesial Js
Sasmdwiched. biuy ¢ p-dype’ notesiol -
= Hemce , fhese ase Jiwe d4pPes ef duamsistors:

(@) npm (by pmp

K I Ixameister, Thexe, ae hual segions Viz. emittes,
base, amd. Cclectex.
- Emittesy s Aighly- deped. amd met amuch, Zcm.%g Jru Size.
= Base ¢S quJhth/ deped amd dhim.
—? Collecten us wnedex,crteﬁg, deped. asmnd Qow]e, JS 8iz0 .

Hemce , b dramsistst hos dhiee deeminals & Jws pru-junctiem:

Few mpm & php
(Xg =T+ Ic)
Eraittes, Cuwssent = Base Cuwuewnt + collectsto Cuxsarst.

Teeamsisters do uged, feto Powesy ampiification:

e, dt Jncmeases (NID.
Bartewesu [cells usbed. forv Jts biosing. axe Seunce of enesqy.
by which, peuse ef Sigmal us am Zfred,.

Bo. r voltage dn B JSO.Q(UG.L{S Jdn 'FQLQCbgT)
& Mevu excads gne.

PP
e N
B
Fe, RB. Y‘T{‘:
Ig
)
g st A
I,
Vee i Vee Nee 1E Vee
»
he s WE. &  cm RB
ko Gv.)m\lxeltnmag%um H;H e LA (20-Gov) \lsQ:to.ge high
s s il 8 e (HA) Cwixent Iow
— ‘v wik
T T_’, —| O l
= -{L(——‘ > d e“\ | &—
l IE Ic « '
Las 5% Q%IE’ ; IC>95"'G'8"IE

Edll
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4 = )
kS >——— COMMON EM|TTER CONFIGURATIONT—:

Cermnomren, — Emittesu
Input — BoAe

o Qutpul — Cellectete
i * dopat ds always feuwsasd biased. -k
+
: 8 P e
& R-B.
» ¥IE = To +%e o E |m
| e

VgE = TeaSuse
P/ beywum

base. & emittex.

s o
= \lBg/.‘ |
. 8 =

Y4
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These Chaxactesistic  Cusoves axe ©btained by pﬂettm%,
dhe bose Cwsest Vs base enmitbere Nettage (Ngg) Aefo
Aived Collectsru emitkew vsltage (Neg)-

Vge| 02| 0.4|0:6|065| 03| 0.35
Tal o lole | 10| 20l 30
Le

& 20 +
oo+

8o 4

@ 1

qo

207

- O 02 oy 06 o8 10 2 "V (vett)
H We dsouwy dhe Jhpul chastacteistics pohem, dhe TramSistex.
U9 Jdru active State:

- 1) The chaxactesistics axe Similase de dhot e% a, Pouased -
biased. diede. G%

_) The inpul- bage Cuwwemt (Lg) jncxea 8es with, jnCuease.
ok base- ermittex \lthcxge_ (Vag)

39 Ihpull &esistamce, ds %ivﬁm b%,

5 Ri = ANgg >
b AIB (\/CE =CG'T)S:tOJ“DI>
“\ * Such dypes of sesistamces, which. ase Mot Cemstamt &

Fro whem, ehm’s faw ¢S mst applicable | ase. called dymamic
~ wesistamces.

i These chasactesstics ase ebtained. by PQetting, Collectes,
Cus@t (To) Vs Collecten - Emittex, Veltage (Neg) at fixed,
Vvalue S bare Cwwent (Tg).

~

“__ %1%

s
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\A

\celos|o08| 1L | 2|4 |6

ICA\ Icto3djoyjlg| 2| 2] 2
(rmF‘) IB = lO/-‘Q

g

© - ‘ Tg= 30uA

e : an T e 20MR

|
Ch : Ig= IOMA
= oW o d e J

| CE (Vset)
These chascactesistic Cwurs Shouws dhat:
Whemn. \/og s Jhoreased

dneueases %@gm O d8 1 Vekt.

And, bQJthCL 1 Nel x 2 becemes odrmest Jrd
Nee: Themn edpul seesistamce

Re = DANce >
BTIc /Ig =Ceonstamit

j N
:%HNS\STOR AS A SWITCH 4

L
—avan—B
VagN

St

e, Lo dnueates ab \ce

epemdemt of

Vi @D{%g\/ee /D . 0
:
Vgs - TeRg -Vag =0 -
Vi-Vag =0  _(®
Faerm © & @),
Vi = TgRg+Vge - @

\/CC oy IC,R'C ”* \[Ce =0 ‘@
214

Y4
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- Ne= Y, -®

o @ &Q |
b No = \]CC ICRC @

. KwWhen Tg= I, =Ig=0 , Tnamsisters ds dn ‘cut-off’ mede.
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