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v Exdrbnslc  Semtconductors t-

The fermi enevgy
conduction band 1§ moclevate

\S$ knhownN QS extyinefc  Semi

gap between

\ratenty band and
in  Semi conductors
conductors -

% This gap is  Jal-filed with impuvities fs known
as coping -

conductHomn
Band

N-tgpe  Semi conductors - The pentavatent jmpurities like
 pydvy to the gflicon @) Germaniam

Semi con"auctmg [$ Knownh ag M~+(jpe Lemt
conductoy - '

¥ penta valent impusities have five electyon out

OF these fouy electrons ponded wiith s?(que,
One

Sutplus  electyon 1§ waandem’ng N gemf
conductoys . | |
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a) qut’nﬂ of impurity
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A dopan t wfth move electsons form a

Nayyow band -
P- type  gemiconductoys i~ By 'n’)tmdqciddj a trivalent
Impus Yy ' atom ke Ae, By §a into
& oy Gey +the vYeplacement Of these &f or Ge atome
by impurity pvoduces an incomplete bond tn -the
Styuctuve pvoduti’ﬂg a po&fﬁ\l{g hofe -The posftive holeg
ave localized avound trfvaient impusfry atom at tow
tempevratuyes oy abgolute xevo - -At nNoymal tempeyatues
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%e wate,ncé' electyon¢ on -the adjacent al 0Y Ge atom g
My again  Sufficlent €hergy 1o move fnto the hofe,
fhus  ceating @ new hofe con the &l ov e By a sevfy
of hops , -the  posfiive hole can -mfgvate™ across the
erystaly pue  euvvent 6 Cavried out by Jhe migra-
Hon ot poctdve Centres- . - v T
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| The - Cvystal _Stvuctutes  and band
stuctuves  gimilar 1o that of allicon (i) and
Gey Manium  (Ge) are. devetoped . by ..the = combination Of
gioup I - and  gvoup 'ﬂf elemants  ang gvoup -1 and
gvoup M elements.  named . as . gstolchis metyic  gemicon-
AU Y S " " | |
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Semi conducttoY — fermi energygapE;)  Semdcopdultoy Jeymi energy
(& ev) RHE) |
qap Q14 eds Qa2 |
GAAS '35 cdge 34
Gash A
InAS 636

chavactevistice o4 Stoichiometric Semiconductoys:

—_—

[+ stlochio metvic  Gem? conductors have wiide energy
QaPy which teade +o bwad eyxhauction Eone
with Pfgh  conductivities- Hence -they can be used
at  widey wvange of tempevatuves:

2 They can be doped o N oY p-type emi condu.ctore ;

. —————y

Non- stoi chiometyic  Semi conductors: The +vangi+ om
| | metal attached qu’er cha[eoger)
elements  tike 019330 o form 4wo 1) MoTe ‘
different  gemi conducloy  materfals f¢ knowd ag
non- gtoichiometyic ~Semy conduLctovs: S
£ Tn this +ype  of Gemiconductor does not Obeyy
fArheniug the oty o eectvolytic  dissassodiation

Means the total no-of apfons fs not equal to
total ho'0f  cationg .
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Chalcogen  photo Sggfcond_il:CtOTS'

0¥y9en Co) s Sulphey (s)s Selenfum (ge) and Telle y fam
(e) are couec’cfeuud called Chaltogens oY O {’orming
elements because o lavge ho-of metal OYes ave
oticles oy Sulphides: -

he chavacteyristics of chaltogeng aye:

I+ They behave a¢ gemiconductors oy photo CoNAdUCtors
efthey alone ov by combining wiith other elements:

& They vapidly  form glags on Coo(mg and Vi scous liguids

on met’cmg
3. Selenium (S an excellent photo conductoy - PtS conducti-

vity incYeages enormously on escpos‘(’ng to (f@hty hence
i {c uged 1N photo co,pginﬁ process (xewox)

prepavation of Semi conducto’s ;ipfsﬁ,laﬁm

" Ly e GIE_,___.J o
| pvepamﬂ'on of ultya p L zone Qeﬁnmg

c1y smls = C%ochmlsm c.mjsta\

3 prepavation of Single
pulling technique:

3 poping 1 e
tey  TOMM o

Epltaty biffusion Ton lmja\?n‘rfr_ tH on
technig,ue

;NWW.J ntufastu pdatesi.'éom 7



|« prepovation of ultva pue Ge
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Ge +2ayey o{ Hed
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Ge c2y Cintermediate Subgtance)

!

Fra eHON aﬁng coltumn

|
Pee Berth
\l/ Ny atp

Ge (o)

Zone Pefining
b) xone Re Q zone  Refining. 1§ a metalluygical
procegs  Which ¢ baged on he p_nrmup‘l‘e
+hat +he impuslties present 'h a metal ave moze Soluble
i motten metal +han tn  Solfd metal For -the P‘““f'
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& preparation- . ot single cwystals of &i orGet- |
The basic wequivement fov the fabyication ofa semi-|
conductor  device (s that -the Semr conductoy Used mugt
be a single  cystal tence sing(e crggmlof sl and
Ge are produced by Cxochyalgki Ccryéal pulling technighe:

C%och‘mtsm c1ystal pulling technigue-
| This process was Named aftey the poifst sctentf-i
st Jan  Crochyalski Who invented the method 1n 1ql6 |
5bcj accrdent while geudglng crygtalization methods -
'5 on +his method, ngle arystals.  ave grown N Such |
away that - dusing  Cagstal growth atoms veproduce |
4he  came atomic  avvangement . ASthat of-the :Seed

aystal - & .82 m 3

3"& evy st

ef;idﬂ

@) memng o4  B)Intreduction O Beginning the d) CYysta) ) Formed 0ysta)
Poly gliicon o Seed tryeta) | OYstal qrowth - . pulh‘n9 With q .,egfd'mw
D‘f‘ S”l'cof) .

CXochvralgki  process: i
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f )1
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300_92193"1htmducin3 ‘an ‘mpuxity 1nto ~the <semiconduc-
Hing  cvystal s catied  doping.

X one Boyon (of) Arsenlc atom qdqeq(ﬁ)(oo
millions of  Germanium Co1). gilicon

a) Epitany - The Wovg ‘QP"fO'ly’-fs deyfved. from

Gyeek ;(Epi’ mean ¢ &euemr,"cqwuj’ me.an ¢

Seveval manney - The ‘deposttion ofa - Cvystalline

gubstance oOveYy he  Gryctalling  Qubgtrate. £pitany

vefevys 4o the deposition of a cygﬂ;a“;m‘ ove v Laye¥

on a  cyystalline  Qubgtyate Which -ads ag geed

cvystal- The 'fououafnta “are ' some 0+ the echnique
moleallay  beam e pitady (mpe)-

b) D|‘_H:us|‘on‘- Anh  eprtaxlal lagew can be doped dmma’
- clepo SftioN. by addig  'mpuvities o Souvce
.raag ' su,c,h qg ' owsmt, g)osphme oY dubomne

The concentmﬂon ot m)pufutj in ~}—he Bag ,P"zaSQ
aetE‘fmfnes e concentYation «in the r olepostted

t(m -
c;e Ton tmplanfahon\téhm%uef 2n this +echmq,qe

; .o - gemieonductoy ma’certal s \
bombmrded wWHh an etec’rrtcalLU cont'rol[ed
beam ha\nnﬁ hig hey __neTgtj.. i lokeyv conmlmng
impurity  fong ke boyon 0OF phOSPho'!.OQS.IOD ' plo-
ptation  method s extengively used 10 the Pabrica.-
Hon of bhigh  freguency devices.
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When o sfngle  Ciystal of of or Ge is doped
With  Tndium at ene end arsenlc at the Othey
end wibfch  congtitutes One part p- type gemicondu¢-
oY and  +the Othey —tﬂpe gemiconductoy wirth midd;
te bozmdavg' -reﬂlcm Wheve the +two gides meet: ThiS s

Known ag p-h JuncHon. The group 1D elements ByALs §a
or 0 and qroup ¥ element (ke p ov AS are mostly
ued because of theiv (0w Metting point ,wibich fs use-
fal  Por yﬁah temperature dT-F.Pus?on o 4the app’ropv'\’a’re
dopant  element:
p-n Junctien as o Rectiffe :

cuyvent f£rom an outside Source
(¢ alowed 1o Low through  a ‘rectifiey only tn “one
direction and thfs (g Veyy ugeful becatse ft helps 7n
Cbnueahnﬂ atteynate cuyvent ‘tac) to divect cuvvent (pe) -
The  fanction 'of p-b Junction ag Yectiffey r¢ discusged

below: & trangistoy wifth o zoneg, one p-type and
the ofber n-type With  pyn —JuncHon in between fg kNOWN
diode: D¢ p-type gemt conductoy Yegfon £ Connected
+0 the pocttfve  termfnal o battery and n- ~type vegion
fe  connected to the reqative termPnal of the came patter)
From  n-type mgj‘lon electyong V\H'fh mfgmte towaydg
the  pyn —junctton 4 where ag holeg witt MiQvate ¢owavdg
the p-n JuncHon . At +tne pn junction ofdiode 4 the
mig ratinp Clectrons  from the n-type region ‘mové fnto
+he vacant l:mfeg in the Valence band o4 +he P-type
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regi'on. Thle migration of efectrons and holes cap continue
and a cuvvent Plows as long ag fhe external  Vottage than) -
a battery P¢ eupplied

+Ve holeg Ve hofes
-— bﬂangtgtow

“«— A
—~ LT andsto ¥
PN p D—]'———

«— -—>

electyong Electrong
! G | 1|
P,aﬁerﬂ Baﬂertj
) conducts b) doe¢ not conduct -

When the connectfon f¢ vewerced p-type veqfon fs
connent‘fnj Yo the ne’_ﬂa’r?ve ~terminal o+ the battery and
n—type- regfon fs copnecting to the posftive terminal of
the battery the posiftve holeg move away from pn
Janctton 10 P-type 've(j?oo and the electrong mlprate ausay
P P Junction ip the n-type vegion - The cuvrent doeg
not PLlow ot the Junc‘r?on ag there are np electyong

oY pocfH e hotes-
> Junclior) ~Hancietors

Transfstovs  are slhgle crystals of cfticon Wibfch bave
been doped  to glve thwee  zomes, pfther pp-p or
n-p-N ag ¢chown below

ENENEY - [T

fmitey  Bage collectoy

Emittey RBage colte ctor
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Dl{{event vollages must bo applied to fne +hvee teglong of
dhe {vanslstoy o make L WOYK WIith  regpect to the emittes,
1he bage f¢ typically -0V and -the coltectoy fs typlealty

1_..“ P —— ———
]

~Q\Ipl ¢
In the p-n-p trangfstor, {he chavge cayylers fnthe

emitier  aye PostHve boleg, wnich migvate Prom the emittey
ot O Volte 1o the bage at -0-2 Uplks- The positive
holes  oross the emfter]|base p-n junction. fp+the h-
type  bage Yeﬂ?()ﬂ eome holeg combine With e‘rectw‘)ns and
are destrogeq . Electyons flow 10 the veverce divection
Prom the bage +4p the emitter - Tthere fs thus a emau
bace  current . Qince the Collectot bas much greatey
negaﬁve voltage  and the bage {8 very thin ymost of the
pogitive holeg pass thvough the bage 1O ce)l(effor,
Where they combine  wih electtons  Prom the cwcu'?b
At dbe emittey s etectyong leave the p*ﬂ,{Pe Semi
conductoy and entey the clreuit by producing move

;POS?ﬁ"e holes - Typfeally M 4he emittey eurvent i

ij,mﬂ ,”H’)E bace cusyent f$ ©0) mA and -the coflectof
(cuwent (¢ p-qe mA- Thep-p-p trangictoy WOTE 1N 4
;@im'ﬂm V\(aﬂ, excep‘c +he Polqﬁty p+ -the base olt-
‘aae t¢ Yeversed . Thug the collectoy and bage Qve
positive  wrrvto  the  emftier:

i

+ve hofeg

lo’u‘[P - P{-—LV
T N

emitter  Bage  Qollectol
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-6aV
Base(b)
—2 ¥
emiterce) colle ctoy (@)
Typical bfag  Voltages fov p-n-P trangfctor-

—h?pﬁcat‘t'bns o4 trangictor¢ o— Transietors ave mos+ w:‘de[a

ufed as-
D Ampliflers and  ogclllators in vadfo s T-vy computers and
hi—fl  cfrcults 4 photo ‘trangictors 5 gplay cetls y clete ctovs
Por f'bnii:ing rjadt"aprﬁons,ﬁerm:"sters and tunne| diodes.

— 0 —
'
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Wlhen '\‘empeﬂalﬁre of 7‘h8 malerial 1S G;Yeagm
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Fipplication: B
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Fesyo Majr_)gtfc Materfals - T Some madefals e Pernﬂéne.nt

atormfe majnea’c Mprenks  have «550”&1 'tendef\cd D a1?ar) therv

Sewes  even wlthout aﬂ('j extanal Heldr These rraledals arve

coled  Feno macjnd:fc materfals

1Ly

ermm apphrl‘ng evtornal ﬁelol Ahiex appldlry entt y gl L;[J

— Fexwo maﬂne&?c Material§  ave  permanent maﬂnet‘i- Means  the

maokerdal  thok on ke Maﬂneﬁled bj on extanal 'Ffdd, and 'trcmaffn,
rf\aﬂnek‘\ud ofler Hae extornal -fed g Mmowd'.

S i 1§ due o presence of dovains Cdomdm‘s ave no&h‘mj but a
fn thak ratedal), e dovalns  have different
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Quoup of atoms
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Pmpezkd aftey mmovinj external
fiud: | |
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Chortler sbics of ot gledflal o:n$u15br5

ONANAN L NAANAN

94 800Cl &‘QCJQGJ.Q Tn&uﬂrbrs Sf‘wlo’ fPJSSES |
> [eco glettiel el \n{:j nc] ;th Yc&sﬁuo(g
> (low chelectilc Gndoint "V

< ) \ { !

> |ow fporo&lfﬁ
5 C[wnq)mﬂ ?mrHtSSiomrds Q“C?c]-s; 94”&1(?5, .;Sol\/m'f‘S
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These Gnsadadors el gl choaﬁ Can ke cﬁa F':CCI Gt
The Tthree ‘{LUFTS |
* Gasews Craulators
¥ Gqui Frnsulectors
¥ &lid trL&u(a'fOYS

ﬂSu\d?“Or\S b=

OONNAA. OV TV

“The best Exarges cnc (pseass Qnsulators ‘74)f J\f”[rcgd) Hjjj"ﬁm
atc

40 o,_.

Bopiess |

—= mMost VV'FC:H'o.nf o'F all c:hc[ecﬁrrc 825&5

=t ads 05 a realbe @siiloby matetals  19hen
\[oH'Oﬁ € are rot \[ch H'Hh s

(ﬂﬂoﬁcdgcﬁ o

= Tt ‘P'W'G'Q—S m@locﬁm foedeoeen oVer chf’ﬁransm in Bnes
1orth et any Cause,

ABtroep -
“Properties:-
— 917 Ch:moumﬂd Gl dffleft‘r?c

ﬂézczxﬁ e

= used U bansloms  and g pdlocs
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é;_ﬂct m&u(a Olé 0o

! ("Mlﬂ‘.’rﬂj__ (5”6:

Emgrﬁ‘c‘_s =~
—These Que O[ﬂlu?ﬂ(’(J ~fram € wed efxﬁo{curn
%T}r&‘ Qe LLS(‘(J "(tw‘f;xﬁﬁll’(’ Yorﬂ(’ _'Cf{‘ SOQC—FOHQC

(ﬂiﬁ&&&n 8 —

2 These e usd 9 C'&pacrLova & oteh 80&15 e,
2 Cﬂskar[ca"“

—> These are WSHJ Crtlommble Sﬂnﬂrﬁc .n&ulm?ng f’qwds
.n—J[cqur‘{Dre Vaﬂaﬁ 5oo"f01toﬂ

Aplicedion? —
—77These are  eed a.s Ttranstomner ﬁ)c}ufcf
Soted (?n&u[cr_éors o—

“Paper £ press boards 2—

“Propery 2

—2"Thes  qre Sl‘mj Qnd noYe ;1:0:{‘ rcsmLao'IL
Applictin -

—ZIhese qre uéccl ‘{%r lo?mA?(y5 ancl cable D‘?l ?fki,u[a'for
Rl 3
“propertly T — i pos«es  Euccllet Aff- electc F;'Oper{'locls

(71{-?{70:{'7‘” DT u&?cj 'fls_c.:la?f‘ors S h@h-ﬂc%&% &b.pe(a“llo':s
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r

e  WNTITT PART-R
‘ 8. Crousrey Or Sovucen Mereenss -
Nano MAaTERIBLS: o @
WV eAAAANANAANY

The matevials like metals, ceramics, Poltjmerié
materials or-COMmefg materials with dimensions and tolerances
flj_ﬁ\c range oj- anm 1o 100nm  are callect the Nano mafeﬁab-ﬂ’e:)j
|exhibit um'ciu_e. fmjagrtfes like mel‘a'nﬂ f@ﬁ’ft reactivity, reaction vates,
_ dﬂctr{cair_:‘conduch'm'- ty, eolou) 'franf.fnfencj etc.

& A : - : ' ‘ H |
SENERAL MeTHoD for Peeparemion O NANo MATERIALS:

VAN VA AANN

1. Ter- Down' Aperonc Merrep : |
¢ j::oucdev and then ‘TDV‘T.‘ahf;JPQ,Y‘Hcl:és bﬂ mq‘{;ﬁﬁ use oj‘ lt‘thojmfhlci

method s. 1his <mcﬁ:10d 15 used. in the micoelechonic Int{uéhy-

sor N\ - - . .
= . m . C . ‘ - h » S80S B E

L MA% r@wﬁ,—; NK N |
= E T ‘ ‘ . T - - EN
Lo rJ;nml Method ' - lliblﬁf}fh‘;

_ ) ™ethod

. > I 3 s i T 7 . i o Db 3

Butk o PowpER o T

- L e PARTICEES
- BOTRM - O Aeroeacy Mertop: N

| ~ In this method ue'rj small Jaakh'dés like Oﬂf‘Jm.S are
assembled to gd"dué’cc:\f.s which in twn are aﬂfeje agareaa‘ted to

|| get.naneparticles. Fullerenes and polymer nano cormposites are
frefqred bj this mMmethod. ‘ o ﬁ

sy p,mp":’ Oo 4 —
Wttt CpptesOo ' . (X ZE :
\\ : -_:~:-_ _'_, - - - uo'_.) %ao“r; oo o | | .:‘- .- - ‘ ,
| ATovs . cusTERS . NANO PARTICLES
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Pecenramion Oc NewoMareans BY Supusrant METHOBAL:,
| cSol—ﬂe,L fmF6ﬁ°on s bottom —up affroach j‘or
the synthesis of mnoma’rerial_s-do.l—ae)_ ocessing 18 1<k
chemical technique that uses a sol to produce an {n'haﬂrafed,
hetwork te., gel. Metal oxides or metal chlorides undergoes. .
]"fjd"olﬂ&'s and fOlU" condensation r@chHon¢ to Horm _ a colloiel which
I a sbgs‘tem comjbt)éed' oj' nano JleJCldeé dis g-_,vcf;c.d In aodeUerz'L".
The solvent evolves toward the jorma’a'on' an ;.n:o?fgcimllc cor?:arfua
neteoork cén‘tafm'nj a h'clut'd. Ph‘asg (gel)- 'Fovm?hon of @ me
oxide {nvolves wnnccﬁncj the metal »ccn‘h&s“wwh 030 (M~ O#)
oY hﬂdm.mfelﬂm (M-oH-M) bridﬁes acne.raﬁna mc‘?a[ —oxnolor)
melal -".h_xjdroxo fqltjmers- _tn the 60[‘9{?{00 . Aj—-]:eY -drﬂmﬂ fr()(:es& 9
UC[.‘*‘.'H— Phaée'fé re_mo.\lgd’ jmm Scl dhdc‘_‘ialdr;waﬁt‘t)ﬁ 'L':s fe\:"omcd
Alcohol s used as solvent. - S
A
- gt jorm.s similar &ize oj- nanomaterials

- Jt cmde»:cjoe.é low temperature reactions

v \\ . i

L 9t | j'orms Ticyd 6ﬁucﬁrc Jsarh'clea
- Jt  contols anj 6‘(‘013& of the veactions.

- This method Telongs to bottom -~up approach
/Vletal nano\f)av‘h'cles- \Parﬁcularlj siluer nanOfor‘Hc_le:s are
J)rcj)ared bj this method. T o -
Stepartion oft silver nangpartides: '

- For the Prefargcﬁoq oj‘ silver nanolaarﬁc_l!eé

| TETTR _ i 7
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L‘fsi'lu@r nitate solution and 7. wjw sodium dOdengU!Phé%Té@Df’-
are used as metal salt precursor ond metal csfabih'zfna agent,
_Yeéfeaﬁuelﬂ— Hydvazine hﬂdm‘re, and cthate solution are used as
veducing agents. The "franbj:arenf colourless solution <oill b'_’c. +@

- converted o falc 3ellow andl jnale, vecl colour which fndicates
. | | ) 4o
the jovma’a'on of silver nanbjxnrﬁcleé., The nanczfa"hf-lﬁb are purifie
by cenﬁjujah’on. o .
WEpplicevon:

> Nmoyarh'cles like. silver, goldly J.)‘laﬁ"ng'mctc. 5 are J:rcfared
'bj‘u‘lts method: ‘ |

2 Bewor Lmwer Teuee Mernon (BED:

. ANVVVY
Nano Crﬁsfallt'né Parﬁdc‘s ’of?‘(c);é(ie@;x)@t;' ‘1"‘3 53”1'”‘35;5‘

" by combustion reaction method using fron nitwate cobalt
 nitates and urea . with Asa’s juél wifhbti'f,'te}nflafﬂ and
 subsequent heat treatment. The maximum reaction tem perature

ifanﬂ'e, s ]50—-1010°c and cembdéﬁ'oﬁ lasts jor_ -806cc,j‘or all
éjstcm- The mdterials are washed with deionfsed water and
the bﬁfmdudé_ are vinsed ij’ frqdua'nﬁ pure nqn?quﬁdgﬁ-

This 5 a sha e w_n‘t‘ro‘lluzi method or ‘_I.."he. synthesis -

idal flah'num nan Da!’HFfl@é;”?hf"ih f§ fotmhall ‘tmportarit
ln the jw'eld. of catalysis. # solution of- potaasium platinurn t hlovide
6D.lU'h'On CO-OOOOiM) 15 frcfafﬂd- In woater and treated UOt.'H'\ o-2ml
) Oj' 0:AM Sodium Jbolﬂacnjlatﬁ-{ﬁ"@ feéulﬁna solution Ts bubbled
with Av gas j—ov 20 min - The f‘l:‘ lons are reduced by bubblfnj
hydvogen ga s Jor & rin -"‘ fhe reackion vessel 1s sealed ond
[e-H-" overnight. The <olulion turns light gqldcrj andl nanofqrﬁd:

.o.j' c‘ollo
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ave fuﬁj-fed. ancl é?fXJYa‘t‘ed- N | , K ﬂ:,

‘Reoéeraﬂas Or Wf- |

eV e Ve Ve Ve Y L Vo \ :
> The maaneﬁc \Proj:c'f‘h'eé fncreases WITh dewease (n size OJL
rotdexials .

- ./VleUan j)omt of the manomaterials Encreases 10hen comfared
Cwitth o‘ther material de,fendtng on size oj— j:arhdeé

-~ cSolubth%j DJL mnoma‘l'enalé fs rore than other marenal.s due
%o detreased size.

- (olouy : /he ‘Phwlca[ JDroj)eth COIDUY‘té ajatﬂ dizc dEf@dQDT
— Wansfqrencﬂ -ﬁ'anf_jjqrena‘_l Oj- namma'ta‘(dJs 5 more than

other matertals. | ' ‘

— Ca‘lelj’ac Behau:bué )@ue-bo mcreased Surjoccoraa, the

: Cata(ﬂﬁc, actlutfy cd- 'Une, mnomd'L‘enalé s more ‘Ermn ofher’
. materals.

— Couodtal froferheb /L\he CDUOdlal rﬂnOJ)oYhde—é are_catled.
coerana colloéds. L
> Chemical- ReacJaUth Manofarhc\es faéses h:gh chemncal
reac;twd'j ‘ ! TEEE S

> Reaction Rates: —Htgh reaction vates were obsewed' w?th
rTanomatexal .- . , o
| ~—>—/he, N0 ma’cenalé exhtbtt' 3ood. dlS\Pefétbllt'l‘Ef |

| -—>— the nanomatedals con be Used as 8ood conduchncd, semi
onduc:hn3 and Fnau!ahr\a matenala

Y A Hallerene. Bs any molec,ule Cﬂth@_.gd en'hrely
' oj* carbon ' in ﬂﬂejorm oj~ a hallowo 5Jshere, clltPsotd or tube.
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<& d‘\e j—frg\f jullerene ~nolecule 1005 meamd in 1986 bfj

A. they were
“Richard Smalley etal” at Rice Uriversity » WA 0
rded Mobel Prize n 1996 jov their work 3

NE:
“Types Or f&%

\/'WV‘N\

TERS .
1. Buokyau ClusTeRs, . R
The <smatl&5‘t“ ts Cap Cun\sa’rurafed qens:on ({r

—drane ) anol most cornmon 15 Ceo -

2. Carson AIONOTOBES
VWV A AANANNA | ) . )
" fotlow ubes of very small dimensions having <ingk
or muth' f le ooaLLs.
3. MegaToBES:
,L)a\fge‘r tn dtamc:ter than nano{;ubes and. JDEPGYEd
with walls oj' dtﬁe,rcp’f thickness-

vy it

1 Pouyaegsr ..
Chain, two dlfY}enéloﬂdl and -three. dirensional
j-)Ol'jfT)ﬂ‘;‘) are joﬂmd undev htgh-ﬂ-fre&sure. h[Sh, -[ﬁmfamre
o Newo Owiong:, -
e . 6J:>hcncal farhcleb b "
SOELH0 U”d‘ng a bucktdbal cove J)myo&edf Jor bbricants;

aéed on mc‘LLhPle. '.O.tjei’é

6 KED N DIMERS
w\"‘“ Bau Auo % Pwvw

VNN VY

| - “Tooo buckballs [mked, bﬂ & carboh cham
lhe dnﬁercn‘t i’ndmmal jxulereneﬁ baaed on comjDoél-hon 0%
|fstect belou:)
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B e
i

' R FULLERENE: L ,
’W g:/\j\-/t::v smallest ju'llercne,fno\lecz;%le-@é structur
oj— .Ce,o‘ Es cau;:-:a LLTrun'C(:'l“l'ed Icg's‘ahéjprone’f c_arflfqt'??nﬂ Q0 Zﬁ‘(}m
and 12 Pen‘lnaons with carbon atom at the \fcrbcei orz; o
polygen- fe vanderwiaals diameter of Cgpis 1:2NM:

average bond leng‘fh s 1HA

1o - Perttogonal
ﬁr'\a 4 -

RO —hemgona! b _

- e

o : -' ﬁCe
© Cgo dutierence  Cag JHIETENE

b, 1I30roN BuckygriLs ¢
A ANANAANNANAAN

A typec of buckyball

wohich uses boron otoms tnstead

.

e, o LE . .
< /Mlerauo FusRenes o
 fhese are a class of novel 'nanojaarhc es, comprises
20 carbon atom Ccéo) j-ormfna a ﬁ)hcre wh:'ch en,do,ées flcomJ)lex
of three metal afomf;w a:noLo.ne. ‘ni‘hvgen alwliom.-
' A ERENES ; | -
A common method used to- produce fullereres fs 1o
5€ﬂd a larae current betwoeen hﬁo"nearbg Srafht'vlcel.t.schoole‘s
fn an Tnnert atmosphere.- The resulting carbon plasma-arc
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| ‘ & ' shith
" bbhoeen the electrodes cools tnto sooty residue Jom o

illerenes can be isolated . The j‘ullgrcne& are. extrackd

.'ma'nj' .
rom soot using raulti step procedure:

+||_— " ," | ’ @

— CARBON PLASMA  ARC POINDEF

v 11 i

ANOPARTICLES

Feoreeries O foureenes:
- Endohedral Fullevenes: |
INAAAANMNN NV _ L T R .
When other atoms _taﬂ';ed foside ' -J‘ullcreheé +Djvrm |
‘Inclusion 'cqm:Podpdé- fs known as endohedral fullevenes.
é%} ‘Tba'UCCg;q Cfgg dhdfé,d “Fullevene). /
—~ Solubilidy: . o |
Fullevenes are dj)_a'rl'nglj soluble in many solirents,
common Lplvents j'or jul[gireneé .are toulene , Cs )

7 Ceramie saulotures:
Several seulptures symbolizing wave, particle duali
are created. , : PR d}/

=+ Chivality:
- dome qulcrenes --are--?nhwtlﬂ thival because The‘d are [ -
- Symimetric anol have been dqceeasjnw\lﬂ‘ resolved. '
- rHydogenation: BN -
- Ceo exhibfts a small d'e'arec:-oji womartic .CbaYaC'fe*}'Uf’de'y
addition with hydrogen 1o folyhgdmjullemnéé-' I
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+ Halegerafont

Additon of Ficl and Br ocur. Jor Go ander various
conditions, JDYDduceé a st no: 0)" haiugenafcd devtvetives- .
~ Qddition gf oxggen:

Cep can be ovtggenaff:d— to efoxldﬂ CE:OO ‘

Applisadions:
. Buckljbal'é are ejjfcten‘f medium 1o make' htjdrogmjud/

~ In medical jt'eid,' buckm'l'r?l'gﬁfrer jg_t[lerene, t5 used to inhibii

the HIV vivus o
> 9t s used In fFEPamHOH oj’do\arenefggl- |
Careon AlayoToses Ceur): . o
Carbon nanptubes: are sheets oj‘ 9raj>ht'i~e, about
0:Hnm in diameter- .Carbon h-an_ofube.sxarc' otherwise, calleel
bucktj tubes - | '
-f[\bere:-are T T:ﬂia ---oj’ ~carbon : nandlubes « .7 ]
1. Single Wall manvlubes o
R. Mulli 1Wall nangtubes

dy Age | ,
& LR Dicriarge NMernoo:

fi e & Bj are -dischq@&wj vﬂraf'hfte. cledr’bdé's in Ppresence
OJL fonised 305 1o veach ','T'ﬁgh ternperature and bj usin ga curren_'t
‘oj 100 amps CNT coas produced.: The yield is 30/ and produces
both cs:?néle dhd 'i‘bul‘l’i—wauﬁdf_'nano-blbe. with . lengfha oj’ UJDh
50 micomelrs. TR e e

www.Jntufastupdates.com | 31

r - ¢
1
v 7
.



diiLaser Asmoy

gn this JD*'Occ&é a J)ulscd ]_aéeY ~apourtses d qrap]ﬁt’cef

9 While an innert qué is
target , wah temperature rcac_’rov | =

Y, Y\ano'\?ube. rleue\ojaé on The cooley

-l» (‘or)dehéeé
ﬁ cofl')on
surtace 0 1he YeaclO

tal c,a‘talﬂat
To me a/c(irﬂbiﬁ’licg/gj' vajz}_\ﬁe ™e

stngle
vtic CCO and Nt mlx'l"uvc) oA uéeol +to 53n'['he.sts 3

-uoalleol CNT-
i Puiasma ToreH m

e B A2 22 g
(Slﬂﬂ1c v:)a[led CNT woas j)r red. b this "rilefhod ar:té

thernal P\as'ma torch method ht “frequen asaLla {;\i curven

n a coil In Howtnq tonert ~gas Was ‘fe@lé

/_/bJﬂfL and. ca’gglglsj_gh_de\égnd then cooled. down
Sc‘l' <tmgle waall _ ~qhis wnethod J)rod_uce.s 528m5

oT CNT Jper mintue.

AV, C—Hem:aﬂL MPOUR D POSITION m
\/\/\/V\/\/\M

in c'hemtcal vapour deposition process o substdle
OQA ) Jx) fos j) rHeles

wWas red with a laﬂex oj‘ roetal catal'jét nantzf:a
(Nior co)- The substridle s heated o 700c and a mixture Oj
mtroaen and. carbon coritalning acdylenc or ethylene or
ethanol or methane was passed: ‘the ;arbon containmg gas
15 broken and carbon E.s Jcran.?ﬁorh‘:d 1o the edjc.s oj' the
jxlfhcle. where it J‘omn enr. Fluidised bed red_ vead:or (s
most w:.delﬂ usecl j—ov CA/TJDmduchon
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“copeeties OF CNT:
ANV AN

Vava'e
r Sheogths 5
CT posscas strengfh upto. 200 gigapaseals C&Fe)
- Hadoess: ‘ o '
| Standard ggfngle walled CNT 1oithstand s a j;re&’»um uf:i'o
5" G Pa wi’chout.dejoxrmcfﬁon' !
+ Kinetic E{/o:%v:ﬁe;s
Multivoailed catT exhibit « striking

CNT ts 6emtconduchn3 with o very small band gap
- between valence band. ‘and.’ conduc’c‘frg band . o
7 Bldtomagpelic wave obsorption:
. QAT Possess  wmicrowave ab.:.og)'ﬁon dnarqﬁ,{cmﬁc
> hemnal propertiess | ' "

CAT are vevy 3ood 'ﬂ\ermal conductory CAT o voor
Mfemfure ]fuif, _ti’]e,rml -Candlucﬁufi‘[d &5-00 WM*—IR"‘I. /[EE/
krnfevafure é'tabilt’iy'
R ai- .
> T leddty

| CAfooase-ss toxicity _..
Opplicatons of: cur

> CNT's ‘are, usec. 1o n?ake -\Sfaf—e élé.Va'f:oks, 6*ab;fm0f)

bullet Troof d’dﬂlfnj

— CMNT Is used in

belescoping propert

of CNT Ts @300c Invaccum £ 150

ex 'ba‘tiieﬂ'&s o |
> U.se.d in olfafta,l 5w;_{5},;n3 deulces elmﬁomgneh’cumve
- detectors.
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S CNT can shore }Hdroaen
. P chna[e.—uxﬂfed CNT $s Insevted aroun
Medical j{eld : .

d 'cancérous celly hence used ir
The substances which exhibits comentional L;c[u,‘d

;Pr(‘}:erﬁes- as well as ujéfcallf ne olid f’rcfrer!j (s calleol |
liguid cystaks. ) o

(RuID -
Lige Ceumis (iey):

[V Ve Ve Y

0000 - o, o coo O

Q00000 D o 0 o Poo

oo [0 00 ] |o ®ufm
Soud tROID LIQUID CRYSTALS

_ T%RES gj; b’gufd C_)ygfg/‘ﬂls‘: o
| & ﬁ:e'rmo'[vof[o Lcc; -
@ AHOiTOJ)Ec,‘ _(Cs | -
- & Metallotepie Les |

> Thermobopie les: |
{Re@oﬁpﬁn'c fbaﬁeé ca;re, Those 'théai‘ oceuy Ih-a certal
fcmj;exqfure range. .’smflu' oj'. —t"]ﬂ\/m()h'oj)ljc: U’qu:’d cr‘lfstallfne
‘&béﬁm’fs .are. Chol’ed-exgl_ benzdate, exhibit liquid erystalline
stale Juss 118.5%¢ , P- azojxjanféolé at 116 - 135 ¢, and

Y

'Pfazox\tjj:heﬁafole, at 13+ -26%C.

p |
lheve ave .‘ﬁﬁre,e. distinct fhasc:s o .which 'thermoh’of'f'd LCs
exists. | '

- Moroatie Ugid phases: |
MNematic in Greek means thread (Tke simple 3huc}¢;mé
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KT e N L s mAK
I D= =N ysm

Ixample

Oy U
6 Cholestrts AN — e 9 v
L . ) @
’ NQ&N‘C [.7-93/' 1

| I’L?ﬁe. ‘fv\oitec;ul% are. ah:cjn'ed fara_ue,l 4o a frejf,rred
divection qs [n rnermatic J:hQSe. tWhen frocee.dt'nj-i’n . Ty
divection nownal 4o the. fl,ane ) '.the. fre,jzfred _dﬁed—:-oﬂ rotdtes
ontinuously, the résult (s helfcal sthucture.

Rample

In 3ree.k smetfc means doaf- There are ‘ﬁ‘-’ree, ‘l"ipézé’
o smetic phases basecl on orentution of the director.
om0 0D @Ry ] fFW(J"
| umom j@j@ﬂ o 0

A
U

Smetic Smete A

Lyotople Les: -

.(/Uheneucr- the. substance [s added to tiguiol arystals

f’-b will Increase the concerthation oj".l:'?u"d crysta’.fhaseh is
. called Aigo'frof'fc.. LC.s e | |

—

SmehcR  smeficc -
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mn 0o ]/
13147 I AV AN

LameunR -HexngonpL  LYOTROPIC LCs
amrrHaX

LYOTROPIC [C&
APPUCHTIOM!; } j { H
| P é% w{o”‘!‘f Lty

- rejnm‘f‘wn Oj' 2 Tv's Lajyfpfb Comf;r_dt:r‘ mom‘h)rs
- Jt {5 ased in inhibton 0‘]"' canceyr cells , tumoaur cells

= (Osed in a?ummé
—= (Used in elecfromagneh'c coave detectors-

9,

Coeee Conooerons

The Sctentist  Dudch fhgabist-- v kamm'ci’[r'njb onnes” !n

JQIIfr?f&saL dofex conductors.
A solid cohich o j‘ rs no resictance 'iﬂjx:msaje c‘Jj‘
e,ler,-tnaiy ‘Hnrough it s ca[led ‘Super condluctors.

i ducto ) B
_(%QA 5‘7;‘ Super conductors u o et

1T—

| . b o
b Tgpec T superconductor { e
(ov) e e ‘
sl ogoeauces 5
Vava'al - ﬁ al
_ YT S
- 9In this sup condudbor, it ;j ATL‘J&ZJ
exthibits d:amagnc‘hc me l‘y § ‘ |
" and. glso meissner e .5 » rmPure,éuPevcondudo:
> "The crrhcat _kmf:.e.rafure (72 - te e K
- ; /Tm?ercrhare;c
(5 ’"3’1 wohen comj:artd. 1o : /P\){ ) 1/ "Jo,mml‘ metod
nomat kaeYaf*ure a N %pﬂ
| o i P Ny

www.Jntufastupdates.com 36



SOPU"J 1 ¥eal —]D'f,t.ch extracton method 5.

|- SFE 1S the pacsence ot Scrmaﬁrrl o one component
Lrom onothen comMponent us(’r\c’ sOPy evitical Flaid ag

The e_DC‘hClc:h“n? ¢olvemt oytaction s wsoaltﬁd £Lom QA
Solrd h’)c:d'ﬁi cbat con alio be fom -L\Elul‘dg

Z: STE method 155ued. {oy Omd&lhhaﬂ_ Pupose. o aL \o«aqc Scale

to rthen cunenomted, Malestal '*Fm‘r‘n aL im’ool,uc,t- Cde_-ca?‘c'.'

naten) ;1 collect @ desired. predilet (ressential 6F19)

3. ) o |
_ These essemtial 'ollS can {nelude \1 troonene Cciottio) (ferg

pene tgpe of hydno canbeon)  and athes Sﬁt@cdht'. Solvent

R C,decpndjoxjdﬁ Ceo2) 1S the most Q'S(_,CL supest cnritcol
'ﬁ.uﬁo\. SomMe  A{pne .vcok.so\ycm}b Sgch al me;rhc:knd oand,
e thanel : v

conditions ef SFEE |

1 In SFE—"MeHvoo\, we Use Cen urdwqog ositeal tem
Persatust abeve - ol 31% and criteal Hem Pmiodruffc?)

ptessure © s Jy boskt Eicm/flog paseal

Proceclurse =~

The Sstem  mast contaudn a pump for the coa oL

PicSSume oMl contoun Samf’k’,-w@ QPPLUI a qu_&&m"e cell

confain  -urple - w0 appltj pressure ‘N The &ystem and.

a CEJUecan vessel - The Ligend s pumped. to a beating

Zone  phere Tt is heated 1t 7S heated D SOperd cTihiead

Conalffsen - it Then Fasses ‘Nto exttrochon ressel wheme
(€ vopidly . aiffuses tato soldl yrateit and- diSles
the motesiol w0 be oy tvacted

7 '\VNww.J ntufastupdates.com 37



J_k"(OC"hO'n
vessel
"\
\ .
floe H
T valie

A

' le
" - atior
petmp - S

Cld\zan’raq& o | F«ahcawr

i Sa\ectivftcj = In SE= pﬂeﬂ-h@dy We O‘Ppuzf Seﬂecf@d

"rcmFm)o.‘i‘ e ancl P"b’f.SSLL'ZfE

-2 SPeed.;— Th STE medhod qu;ed dﬁ@eﬁdﬁ espon - diftusion
T matr™  and egtracted.  rrafesials
mnitatons o
I sie method, we Smfplcd hfcah PresSuve (e
cost compased. +4p  oanuemional

‘Ncnease the
) hglcuol enttactbn .,
G OpeE cryitiecal '-Fl&!a. extva ction rMethed o-

In 1he's  wetined 2 }
POIJ“"mmS / PE"—M’O th“

[ )

www.Jntufastupdates.com 38



T fe

I

+ In this Supey conduclor, it exhibits magne'h"aa:ﬂm;),' walue |
(s xero j-mm lessey magnetic j'r'eld to Mgha— maanch’c-—ﬁatd-

~ The eritical +eme-era-the‘ (Te) Ps less cohep comfared to
normal femperature Cf) |
{%)})L

ﬁi# )

Caaple for sperczodade . o oo
"t i T L | B ED L
Yrthriam Ban'urp thfra‘fa ‘CVBa,,C'uéO.,_.,L)' |

T>T,

g't‘ Cﬂﬂi‘w'ns,- (zj}H,'I‘rl-um o-,u'de. P barfum mrbom‘tg p Cuf:roud o:(t'd;
n stichiometic yatio (1:2:3) and. hence Is called 1233 molayr
_ &Lfev CDndUC‘fDr and, T- = 90’k '

ST of 181 suporenductor by conmic methad:

Step s P repayertion of a bombgcnouﬁ misture of ﬂwex;c onides
(%05 , Bacos and cuo) in their molar vatios

‘\S)L\%ﬂy ;:Hea'l:ﬁ'ﬂﬂ them o obtain '-Qbf,yﬂen dej—?efenf sufer.cmduabr
- mqmujj-le.jwmce. o |
:‘ége;%: ﬁnnealfnj .‘f.he. above .corq;quﬁd. 'Ix)mm-bhﬁcxdﬁlm to
velain it cornposition, shructure and- wfcrconduc,ﬁﬂj
Prop erfies )

www.Jntufastupdates.com 39



s 4
R O s . o & . 2
et O dommewoaeToRs: g 007
| oo T &
1. Blements Eg : Hg, Nibs la g“;‘\‘;\wwﬂf"ﬁ’ {-6"1
18 — e
@ Alloys E9: LasTn,NbyGe B e
3. Stmple com ands Eq: NbN el A e ©
JD \-FO Eg- , p;l\@% i Lag,in

H. Molew,fav G‘Llj‘sfals Ej Céokl Qi — SN

Ce WY, — (&0 b
. 8- xamics 3 /thed meTaf oxcoles _ urird metol

a
6- gnorgamc Rpljmem 53 C&V),C - v s, @ s
. In, - SNw

¥ Oﬁamc, comfound.s | o

o
‘EW OF dUPERcozuoucToR.f:

—de are bn‘t‘He; SO used N J)re:FaYa'l‘(O” OJ’ eled'mmc. 10ie;

> U’l& maﬂﬂe‘héaﬁ,on fmfe-dy ts ZQYO

< hen cuvrent §s passed #nough the <5tff>cvcenduchn9
mafu’ralﬁp the hea:hng loss I'R 1s e -

m.& Or SvperconpucToRs:
- vl YNV ALY
= Used. in /VIRI c5cannef$’

> C\[ BaLctgé 0, x) P u_écd, in tndustrial cafahjgl’ hke. h\cjdrogena{-fz
O?ﬂdahOU d‘c D

- Wed as a aliohol sensor 4o f\reuerfl' road, accidents
(Laasty 03 ~x)
> Jt Bs afso used in f:»rejnraﬁm clf‘electromc devices ke

Cleu lay telephones.

Seduepatll Vemicoto o

MSc Beof
www.Jntufastupdates.com 40





