INOR&ANIC CHEMISTRY

UNIT 11l @ SoLlD STATE !

Metal(fe C.n?sbaid :

Metallie Mﬂdtalfs Lonalat r)f Walg Mwbl&ae o4

[ ch
pokttse forvs Emrwused o o dea of umebcl olockions . Thus ea

election Lelorg Lo A numbax ef .Po,»s‘f%&,e °n ond gach (positue

FREE ELECTRON AND BAND THEORIES:

T the e of .« Lgle Solafed «Ldom , thers

- tomys  CcouW
e vosuews LBoel  enegy  Jovels Th 4oleds, o
o o Aystemalle o latfee and Loch oo aA

Hut Juem b 0{ VPMbIQ Wey Jovel Enoeones . Hena O

Hu cose of woled, Lrstead Of _pmuwfstﬂru Lingle enexgy
soloked with wingle odom - thoxo will be bands of engy

lovel

Jovels. A wset  oF such  welosely packad Lnexgy Lovels s

Lotted o0 2oy band .

—-——A

Scanned by TapScanner



e ——— - S

The ,wmpletehd feued dovely © powe hioumn v coswe lovels

ard the  elechions ffUPng  “Hwse lvels e known oA o3l
Llettreons. The  eloebiong Pn dhe  oudoramoAt devol O .coJio_;l#
valence  olecBwona . The .P(u,tlhlud {Flle ol ouwboumost level U

valtnee  devel .and  dhe povmitted  fovelr  achfeh wwow vacant

oo kumen s conductten  Lovels

Tn solitls, thowe ww o Jogo ruanmben D{Dﬁ”“

Lohfeh uw Ve close & gach othot. Te euwrngy of S os p

devel & eof oxdon of ev, thowfoswe Fhe lovels ovw vewy closely

i
-a
!

 Apaed . The féut  oxbit oloctions foxm o band Lalled foust
gy band - 8fmPlaxly second oabit elechrons  fosum  veerd
;ngg bard arnd Jp on. | |

! Valence lkond

In Lolfds, dhe clecbiorns  wevolve _csiptand e rnuelowes
Jan  ottain pounftted erengy Jevels . The ebclions n  the

i wohfth v DCU.LPde b‘j valenw celeckkorvs px .o band vhautc'rna }

‘,hfghu‘r pungy 15 Lallod o valenceo hand . The wvalence

band 4oy b2 postiolly oo xomplﬂtﬁl'd fflled . This band .an

Scanned by TapScanner




|
onduwelfon band
valene ol cbwory 0@ lDMQ‘h'J

Ao

clows . Even .ot Scoom ,(-ompﬂnalbvtﬂ; A orng valence
e called 52

In matowaly, 4he
.ﬂﬂmmd Lo

te valonwe  band . These

olecheons  OAN o€

i pwovunt LD
oot They e seapons tbte fox Londuclion of

Lcund

Jence {30.9{ th  called ob conduc Lo alocunA.

o

The band mupfe,d by these olocbuwns  u» called tronduclion

‘ od band.
hand . Thts  mnd .may lbe  empty 0% pasdEolly fel

focbfdden enexgy  Qap:

The Aeparalfen Letween
Ly koon  as Josbidden energy ga
deckion 53 f5 be Kansfooud from  vabnee band Lo cerdudion

valence Jand .and
P Tf an

bad , Lxtoenal ey B seguwwd whith £ equal Lo

fosbfdden 4wqy gap.

b .
[ COFCJU T:LDI ! Qﬁ F“‘_.-!- ¥ .i_-ﬁlt mh i‘q?!-"‘l '-:4'1’
SPma——— _— ‘I‘:.,,..,J
\la lene @ bO l"l
T ] full ox pantmlly T0ed
- = e —, i
o
&
| -
m e e — S— e m——— I——
(f_ f‘f‘zr'l!{:’lii'lllj %Iit”ﬂlé }'T"'IIEJ
— ————)
"J-".’J'lPI""'i’E’ C‘Jr'd f:{_'tf‘hl.fﬁl(_,lru L{‘IT‘:"*}'_.

Scanned by TapScanner



Thsulodons
M Huwlatons, the :foatbfdm wnexgy  gep o VO loxgy® -

The :foxbfdolﬂ—h Qno Yy WIA mono than 2ev .ond almeost no

fon conduclfore . Therefore vy Joxng?

Mﬂefﬂ‘j fF“O_d Ot OK - The wxgy ﬁapbebwean valance b&rﬁ‘-

Lond Londucion  panok .f,s D—f onden |peV. Even _3) Fa(uznca Df
Jigh ohelet freld, the oleckrons cannot mMmove A{yom
volence pound o conductibn bond -

Sonucondatchnsd ¢
Tn  wermfconcluckoss, e fosbfdden wnexgy GHP L3
vy small. Goumanfum  wond  4flecon oo pramples « The
loleV

:fo,w.bfddﬂn ﬂmﬂ&) -80{’ L5 03‘ oxcden  p.orev e fox Cre ond

= e il
s e N LU 4 - -
: A - i Ve
P :' s J. .!. '_." AL - T ) '."' '.I.- Ij._-_ |.'|-:'. __'-.;i_."'_l'_'—_ : \ '-I...-- . : q:l I' ! A * -
b (.. o U (1) T r /sy |1° i} : N
o - il > it - T
J .‘ . : i
¥ ' .

—g

Scanned by TapScaﬁher



Condueckoss

In  «wonductosn, theow i np -fonbfdd.ﬂn gap avallable |
the valene ond  wondwalion band  ovedop woch other.
The eleckrons from valence band  facoly enter anto Ao
Londwelfort bound . Do to ovmtﬂappfng of valence and conduulEon

oy, o vou Low Fotanﬂ’al Adlf{oune can Lause cont? nuous

flow of cwoent.

| . G S
Godatton bond \ et

e —— . J = '

i
“1

| fovbiddenr gup
fosbidden gap ol
> | l
Vadinie { Nalence besnd
(L (LLLLS S Y LLLLLL L
rﬁgh'.:':i-?‘;}f: o 2 ¢ / {r -

NON -STOICHIOMETRY POINT DEFECTS:

745 the devfalton occons ddue o mbiaing
oo, Abplowd  abos ox oxtva abvu, HE Lmperfection s
knowmn <o ~pofn[: Jie-}eu:.&mh _d_ﬂ,fo_,cf ounes due e
Pfmporfect packfog  gyfng  dthe  esfylral wuystalliedten O
dhey  dnoy LO5UAL from thosemal  v.E bsuollons of odbvms ot

olovated  termporahies . The mok  LOMMOD potny olefecs cow

Snotthy doject and  Fxenkel dofect .

Scanned by TapScanner




SCHOTTHY DEFECT! 4

O o ho JLL&L:E-Q Pxﬂn
) This .defect «vuses L 40T i

0l .,t_,mﬁtﬁl.i.,;-ﬂ-d'

; od O
! naCCIIP'ﬂd' Lo ool
Q) The _prnl;s I

o ©

dathes vaccancws ox holes. _
twe

2) Thew Lo Jwo holes , one dus fo ik ing of poAt

- wEdS -
Sy 3.

: +
= t!

;uf i

-"I - — .

F — .

. - T Bt £ 4
NN

Scanned by TapScainher



i ————

FRENKEL DEFECT:
1) Face el _do.{otl .iln_&ﬂ,»s Lohen «O0 Lon oaup:u

Lntexsteod .fusfh;n ebween  dhe lattite  ponbs .
Hbne o Lthe puﬂﬁae fon OIchpf&A a ol .

e onbonstatiod Apock sathen A

At A0 e .lat‘t'fc-

2) A hole A oucted In X loutbcs »
: < naurrod

B The oystad o the wohole semouss
Abe  He snumbar o7 JMUALLNG posttut LoD ot Wﬂih’
dhat of +he negalive fon.

5y Pankal deopett generally LpproUth o Lompounds
m“f-ﬁﬂﬂﬂﬁﬂﬂwfm fbwﬁﬂmm #he pasttue
Jon -

vy Cooxdfnalfon numby AN Auch LOMpoLLNAs & dow .

v p  wu geneally _miasting { o

Scanned by TapSc

an At abs own .appﬁw‘:wﬂﬂ

ke p
T

L
od,

anner



A Con ?ﬁ ?ﬂie)f./ﬁtf{;ﬂ-l.

Fedteor

Feoriel defect tn AB Lugsd
DISILOCATIONS AND M8 EEFECTS:

:DELDca,teun & an ancthwt type of diﬂfﬂdf o
Luptal - DSlocattors v owas whew  the cakonu e ouk of
posthen 10 He Lugtal Ahuchow - DO lotalts e genaxaled
ond amove  when Abwss U appled. Te molton of dislecallons
ol Alip- plaskc  wefosmallon Lo occust .

Thow e buo  bypes  of A slocalions.

Scanned by TapScane N




Edge dlocallon:
.Eda o dblocallon can be easily vonaltied ©ou o QXBO
dalf plane  of atorms 0 the oot « TR AR LeeadTon Ly called

Jine hdct}ut Lecause  tho  Loars of e .d%u.twe Pofﬂt
.psx_cdu.cw APt .Wifca% diAocalion 41[1:173 o L - That

Line swv  along te fop of the oxba ol plouna - T

Intor- abonuc barls e sEgrificontly oAb toxked  only A0 e

Lorumedials vfcfml‘y o{ Ho dolocation Qne

1

Sevow oG lecalfons:

The Ao ,deLDCaﬁDTL :5 Alf'ghﬂ'l:f MO _df’ﬁ"?wl"t
L vo ualize -‘nqnmtfmof Aoww  clslocadlon W walso amu”’_

o Aot Abuys, bub the defect line mwovamement G

powpendifulax o tho  dbwdion of the Al and the atom

ydfapio.cwi Stathox  #Hhan -POJtCLU.D.i- “ @5
SEM ICONDUCTORS!

The _makouods  wohfeh Jhaoe esSittily ehwean

- Londuckosy Lond ,:J’Muiame Lo "U‘Lt:!wn o Aomitoncdliieboses .

The m&tﬁ;ﬂg Cﬁ somiconduclo st L ..app%oxfmlug bebhuean

e

A
10" and W'coom .at  xoom tomporabud . The sesilana  of

.,,gemfcmm Ao crensi s ,LU‘LtHJ X now ase fl") J.“ﬂmFI! oot Ovex

L poodfouloot ,Emp.ﬂ_wa&pu_. Heugge

G'renrrurffum} K7Ylcon, Tn:iﬂ_tm_, Ayeenfe o :zmmp(.u.

Scanned by TapScanner



INTRINSIC GEMICONDUCTOR *

A vemiornducto wohfch fb,pummd JLontkauns o
frpuily & known cs  Inbdnsc  vsemEeonductox . TN Patrhad
somfeorducton, the numben of slectons ond holes e equal .

- O o ©

Row geemanuum  and  Alion e oxamples anbunsc

o -
rp }:r LNV E_', A UL coN :JJ_J :} DA,

EXTRINSIC SEMICONDUCTOR:

e I'1'
e EJ "

o
e

5 o ) “s v A s S T

- I o i
i . __‘1'-'?:'- i:-{t".#?'-' -‘F‘l.‘.‘t-:i.

{'_ :‘. = b Y. -'-l. 3 =
-F""PHF, : 'y

Scanned by TapScaner




N-type Semicond.u thodr :

When a 4mall amount  of pentavalent  Fmpaoadl
Auch LA Mﬂnff -.-L::S. ol d o o ’Pm gertrmm?um
semfconduckosy  wouystol, the swsulting  Ougpstol ® e s Bk
N-type semicondickos.

Th N-type somfconduictoy, dhe numbor of elockon
frowases wompooed e He  Qwadloble  gwmber LhoogR
| Lavuoy Lp the  inbansd  semfeonduckos . Tno N-Eype

I | ] ) . .
AC- mnkoveriont Lmpuotily
I -

a 1"1"3 m

s s———— e Al Ay g

il ey

~ Scanned by TapScanner




When Lbrdvedent boston cbom EWMﬁM e’
pwe gewmanfum wougtal, thwe  valne electonA g o7
Okom  fowms ot bond unth v nafghbouxheod
quumanfum abvmus In fouxth coalent  bond, only ene VI
eockrorn - fyom »gmarﬁm obm & ovaflable Jond thed

5 oplcborney of one eleckhon  wohfeh EA.LG.LMMVLOLE-
od, *the

10w the holos Lucept oleckion fprom nefghbouwt ho
.fmpuﬁtg J  Jalled  dowcceptodt .

Scanned by TapScﬁirfiﬁer



A
I f
% b
- o O | ' v
09 L
S Lew=>" ’Q-&L{Ja*f(cwh!f}ww
O
- - i— __..>

I el

Scanned by TapScanr



LMAUV\D CRVYSTALS.
nonuc  vtable prost

A Aoquud ougstad O« Ahwumody
o o
chaoackondsed by antotropy memutin Lwtthoul
oufilon  of dhowe- dimensional oupial dathce , generdt
lyfng S the temepoahuw warge  lehveon  Jolizd ond

:'J' A e T
Ly Ir't ....
-

Scanned by TapScanr



 dfquid wuptal gie  xoway  dfffsodim padleus Atk Aolud

el RS BT L e = =

o rtloan glass Afow , Huy fosum sous 4 orowoces - Smetls E

T i e A T i W S v W i . -

LGQLJA ﬂﬂélﬂu o e rl«ud'.find nle Lo I,U[w).h

o) Smoclie ( Coeep. LY ko ) Lli‘(wfi-l, Ouplnd

b Nemaedle (hxead - (hkae) Jlr]/u'l_‘{{ f'iud’(ln.l

SMECTIC HIALID CRYSTAL:
Smeelie  Moutd wagtal do not move [P0 ruwnrcok

il PR

Jﬂ\uﬁ:ts - They Jhave Wmided  mobi bty THJU LW Jﬂ.J,fU‘V» ns Y

| diffownt  dagews  ox planes e Aol Glidbng oVt DM QASERN. |

| E
e ABGIbWlEn of veledy Bn o dfffoont Aeyen L fourd |
lt. O

b be Aiffouwnt fvorr that fOuﬁd o bue liguid - Th conupt

- o, - D R

; ¢ vf&wéfhj S not Opplicaple  to  +his Aype . When /spscaad oV
|

o L

Creechic Jfry_l?ri (_‘-'f‘d‘-.}”‘

Scanned by TapScanner



NEvIATIC LtAVID CRYSTAL:

Nemcadic Lfquid ugtal Ahew  mwxly  nesamal Flows
bl 52 o Lrquids- Thay flow Mment suocily #an smecic
YquBd .ouptal. Newwnfan anl conept of Vowdity ©
applcable. Theln viacostyy & dow than due liguds Thmd\'n.l.re
Louid Ldn  ehovackor wand yot befng bl and
anfrotvopt ¢ .

Tn polcodred Leght, sematic Mquid Luggals have
thead - APke _appeciancd - They e wnfaxfol bub Offected
Magrelie frold . o preenc o stong  mognetic fred
dhey oppean bt and i dhe  absenct of wnognelic

feeld, oy appectr duwbid .

og: paroxy onisole, p-axexy phonatele , AnPealdariie

Scanned by TapScanner



