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Abstract

Title: Characterization of zinc doped tin oxide nanostructure thin films prepared by spray
pyrolysis technique.
Elham Shadmani

In this research, thin films of undoped and Zn doped tin oxide (Zn:SnO,) were prepared on
glass substrates by spray pyrolysis technique. Tin chloride dehydrate (SnCl,.2H,0), Zinc
acetate dehydrate (Zn (CH3COO),.2H,0) and zinc chloride (ZnCl,) were used as source for
tin (Sn) and zinc (Zn) respectively. To obtain an optimum result, we first optimized the
amount of acid, tin chloride concentration in start solution, carrier gas flow rate and substrate
temperature in thin films. The optimum layer used for preparing SnO, thin films with
different zinc doping levels. The effect of increasing Zn concentration on physical properties
of SnO, thin films characterized by different method such as: XRD, UV-Visible, SEM, AFM
and Photoluminescence. The results of X-ray diffraction show that the deposited films are
polycrystalline with the preferred orientation (211). Increasing the amount of zinc with
respect to tin material changes the preferred orientation to (101). The variation in the solution
concentration and orientation of the films was reflected in their morphology as examined by
SEM and AFM. Optical transmittance measurements show that thin films are fully transparent
in the visible region and the average transmittance of the films was between 71%-81%. The
electrical properties of thin films measured by 2-prob and Hall effect set-up. The influence of
temperature, volume, annealing and aging time investigated on physical properties of
Zn:SnO,. Besides, the variation of thickness and optical constants (refractive index and
extention coefficient) and also the variation of band gap with increasing Zn concentration in
the start solution characterized.

Key words: tin oxide, spray pyrolysis, physical properties, thin film.
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! Transparent conductive oxide
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'Vacuum evaporation
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! Sputtering
2 Pulsed laser deposition
? Chemical vapour diposition

* Spray pyrolysis




oS (V=¥

2% el (23S s a2 Jue O LT s 53 o 353 95 S (sla (3 LIS 0N (sl ST (R ki
Aizn dC Jks 03 Dol Kos (gls precs #3l

WS prlas (555 .wlﬁiéﬁajﬁgééadjwck.uajjﬂlC,.ﬁz-&.i_}ldc PR [
L 5 (AD) 055,51 5LS 55 3T, 05 5,8 o 513 LT g b Y 05 5 558 o St OT L 53500 53 s esle
S 355 o 8 g S e V-1V KQ caslin Lde (o skS i 5y &5 Lal&is 553 e 5,14 Y Torr Hlis
Mo s 51 b3 5 25550 1S 4y 0 Jlled Ozl 53 s 052338 oo olaml 251 o Ly o 55055 O =

[Y].\J}S:UAul'..>=_’_QY}U’C}Q.“ngjuijyajﬁjuﬁw&h)géudﬂyl;_o.\.&l.lz-@bs.l})b&

w¥py

e

[Y1DC RF _isl, sl e Sl b (=1 S

St (odan Ol G alaml b5y Gols Ol dC (s 53 (5318 Gla (slam Gole Ba K E-VETNVES « i
L5 o oo sl T L de 315 55Las 0l (oSS sl Sl ol 53 550 sloml Wily5 e Jolie 5o L s S
LS a8 533,8  03lind AWV MHZ 6V (6,5 1 s 2l 53 45 0353 b 0 J clasS I 205
Ans o OLES | 0l 0352 pU ot 93 5l ()b (=1 K8 by o yaals millitorrjlqus-qrfw): b,

I¥]




JSis Lol i s S i (glas )l gl sl Soa) G Ol 4 1y RST Oltiaiils 4 ST 05585 251,
Il 53 pelane 09,580 (5 0 L aSialer 1 A in ool 5 SR plal o Sl ol 5 Lo 51 0L 2 glutn
s (65 4t b 4 LDy 035 3 gdone (6l (658 b liie (sl Olde S5l (5455 ol 03 S o K0 ol V4L
o ol Bk Sl As e LS 4.3'9('—;3 dgp 3t 2V S 23l 5L gy ol 53 558 e edlizud Cua ks
LS Y e la G 5l S GESTy el Bl 5 e 055 il 00 53 5 ST e IS0 pe A Casly

0] s oo 0L 1 0 580 S s S 51 b (61) IS0 el 0 pe ol 1S 5

:J}waw-kéggf‘;t'

(ArTy oSl sl
g;,_? J‘; st St Fiy w“w"“m
et s

L0709 28 23S s 51 2o (81D S
o5 ol (P
S ol 93 il S350 6l s S Y (5l ealind 3550 sl SIS 057 e Sl S PLD) L3
3 5l (T glosle Ol OF a3 48 353 (o o3zl S peda Sl osle s (1 533 (S5l 2 5 068 Sl
G 3,15 13 0T Cagar M 53 48 Y 05 S oty (Vb St L g ol Bute el 3555 (s 0kiols TeDl 48
lastnt dovs 40 550 sla (udly Bl o BLBL g2 g0 (SLaSS omy e 53 b M O350 G s el Uiyl B o0 o
Bs Caar g 530 55505 ogdle Jos ool 53 45 L o e D e S Lasd 5 Lo sl 3 51 (Sl

C,._...».L.»OQJAJ_,L{&E.L:%I_}UMJ%—@qﬁuﬁ&lic_é»"ij.:}i@%)}géuujlg S S

! Magnetron
2 Plume




