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Study of Undoped and Indium Doped ZnQ Thin Films Deposited by Sol
Gel Maethod
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A Estract

In [hix paper, we repocd the elfzcx of Indium doping conceniralks (Temm O b0 10wiS) oa e sinciuml, mocphodogical,
mad sypiScal propertes of daposilsd In doped Zncr (GO0 thia Mlms prepaned By e sol-pel melod Semugh the 355 coaling
lechimigue. X-my dafTrac@on (XRI analysis Sdicuts @t all Znidithin Almes have 2 polporysialline aaiene with 2 hensgonl
wurtrile plose with (002) a5 2 prefeenlial orimmisSon. XRD esulls demorsdaile thal the particle size of En0k decneased
with the incremss in Indium concenlrations. Faman scallesing speciss condinmesd [he wurese phase mod G prossnce of
iniriasic dafects i our mmples. Encrgy dispersbye specisoscopy (E1D5) and the X-my pholoslecinon spectmsonpy (XPE)
messrements, coalfEmed the peesence of rnc, oxygen and Ssdinm clemenis which I5 in sgeeemenl wilh XPS mesulls.
The pholumisesoanos (FLJ spicim of e [Mms caiubil defecix-relaled visible emission peaks, Wil intersises diffrag
rwing k0 differzni conceniralins of zinc vecancies. LN¥- Vs spedromeisr messurements shary (hal all the lms are highly

ranspesenl In fhe visible waelength reghon (=705 ) and preseabed bwo diffzrent sbeorplion edaes of aboud 3037 2 md 27

E', B may be comespond o B band goo ol e oxdide and indiem. axide respectibely.

Toansparenl Conduciag Owides (TOO=s) ae exiensively
uszd in microelacinmic devices, liphl emEling diodes, hia
flme, anii-ezfleciion coalags ke trmsparenl secdndes @
siflar calls [1, I, pas sensors B sdoor moouslic wane
devices 3L varisuws, spinlronic devices, mad lasers 4]
They perfioem in @ wery inieresng way in oploal
mechanical and slecirical spplicatkons |5]

Amoag TCOs, Zadd has advas@pes of e cosl and
Em-lmicEy, = il has beea sckneowlsdped as o promd sing
aleraaive Lo Edium e orde md 8o oxdde 6], Znlk ey
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crysalizes in e wartrlle siudee with n-Lype slecidol
coduciivily. B is 3 binmry I-¥1 sEmiconducer ompourd,
willy o Bulk disec] Band gap of 3372V ol moom iempemine
and o larpe excilon bindiag 2narpy of Shme'y. This could he
inoreseed o over 0me'Y in super ilioes [7] As o resull
of s high slecimchemiol sabily md absence of nxEcily,
il &= iypically used in & vanefy of optical and 2iecincl
applicalions [E]

In spite of iis exccllenl conducivily, as i containe high
corceniralkms of natbve defedis (oxypen vacmckes of #nc
imizrdEEals s, Fnlk s nol slebie chemically and elecincally
al high lemperaines. Hirsever, lis physical peopesties oo be
deeply mesdiflied o improved by a-ype Impursy doping,
ki et el Thiss Thms having; o resicivily ond susahle
Fodd oplical gap encrgy al low fempemniere and Belag
irareparenl In B vishie mgka. a0 oENEINCIIeS Con
dopetl willy o vamely of clemenis, lke Al Ga, Mg, LI, P N,
M, B, mnd Co [9-11]. RO thin films Bae been srlecied a8
thez obect off his sindy hecouse ey exiibil high oy,
oo opiical Emasparency, and lrseer maieral cosl

Thim flms can be developed by some physical methods,
such as thermmal evaporabion [1Z], pelsesd lmoer deposiSon
(PN [13] ond spuliering [14], o chamécal chniques,

& spogn



