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Study of Optical Spectrum of ZnO and ZnO:Sn0O, in the Infrared, Visible
and Uultraviolet Optical Ranges Using Ellipsometry and FTIR

Ayda Torabi, Asghar Esmaeili, Hassan Sedghi
Department of Physics, University of Urmia, Urmia

Abstract- In this paper, the optical properties of ZnO and ZnO:SnO, have been studied using ellipsometry and
FTIR in the infrared (IR), visible and ultraviolet optical ranges. For ellipsometry study, the thin layers of samples
were made on glass substrates using sol-gel method. Transmission spectrum of the samples have been discussed
in these optical ranges.

Keywords: sol-gel, UV/VIS spectrum, thin film, ZnO,IR

159


http://opsi.ir/article-1-60-en.html

[ Downloaded from opsi.ir on 2025-11-28 ]

olKiws S Lyl ol 4 09l pwypm o8 eobke
FTIR  (Fourier  Transform Infrared
Slasls gl dlas opl o i el Spectroscopy)

9 ‘;DJ.A ‘).A)B QBQLA (.5))"‘ 00gdZa jO Zno ) Sn
pe Olpds 9 85 I3 myyp y5e i < sle
Cowd & [ 4.;5.@..) 61).1 0 ;Q 6[@ 00gdote 4O |) )9

[a]wel

&y0g coluw g oe slo oy, ¥
bl Shoe ZNO:SN02  Jole  ags sy
Eor oobe g |, (Zn(CH3COO)22H20)65)
CoHINO) el Jgillgige a5 ol
5 Db olee 4 oy« 2-methoxyethanol
Sl ek as 6 Ll
S9, bl Slaes lawl .as obksl (SNClL.2H20)
MEA 4 2-methoxyetanol ;I .55 o KVl
& MEA G Comd idd o 36l gles o
Y gy bl e g SOl (ZN(CH3CO0)))
Fo oo o Celw g0 Sow @ Jols Jalore 09 Yge
ONed Jolme SG 5wl o) o 35 (e (g Az
6l Jolore dgd 5l cels FA il 5l G ol sy
25 89y By ollies lesliial b la Y
s b ind L oY (osSki) atd ola Y
adgi Galize slo Culo b gl Y (55 4Y Ce
SzsS e o1y Jolome 5ol 5 b Y gl (oo
9o 5 Sxy el B Lol ops JBb 5wz,
Y Kol b Lo ol ouds o0 &yl > g 00ls 118 al> 1o
o 9 018 il a0 Yoo sleo b adds  oax o
a0 OV b Kol lea L by aids Vol o
Sl Les ol el G sl ., YU o5 il
O 9y 3l e 9 03,80 G |y Jslme s -iaile

w9l 5030 o3 Do |y s Sas sl
L ZnO:SNO; 4 ZNO o4 wo IR b 351 4y
sl pf g el byl als ey KB o5
305 Sl oy sleslaiul b1 plas” o 5l (S>o5
ol 5 oosr Blas IR cle zgo Jsb e ,o KB
S8 o Ve vgas Jlid cou ST aS o)l ) cusls
o ol 0)lgd Jlad Bl 5l ey 9358 (o0 093 3,5
ool 18 Lid o gl )8 ol e 0 1Al8 0l

IAK

et g oSl AVAY oo Ve LA

doddio —)

o5 b sole aes (mlio g Slidss (o 09,0l
Sunl Dlasin 4 azgi b plaS 12 9 a5l ol ,las
3 silize el doil Jlsle jo o b (SOl
IRCI PP V-P I FUWLIFS ISP L ST X R
SenST g0l o 225 5 Sl sl olo anid ) (S0
Vb by 65,31 BB il b (g9 dmaST 0l (o0 s,
O S (e 70 (iS55 5 (S 9 2SI YY)
Bgd (o8 Cgme o g3l Ao oS n 5l (g
SHb Y IS5 4 asile; ZN0O (59, ST (solo das
(S5 Gy 50 g 3l VL cdlas Wl e 0
o 8 ookl 9550 g (und 93 sla Joku dadgys
aawly 318 G LZNO ola 4o Sliil> [V-1]s 5
ol i el aiten 055 O Sl5 oS 0 &S
O gl )l Gl 5 peablise 5 (S sl Sy
o Slge pola oo (JB 5 55 BB 1 09d (o0
Fo 3lge b (g5 (o0 1y (59, ST S s wlys
Sl 5,5 Slasl- Mg Fe Ni Co Mn Sn
el SN e Kos (oole aes oL sols ans ol
B9 (oo 1 oyiz g la g SIS S Sy (0 ks
Algs oo S50 Y S5 4 e (gols aad gl (eizran
9§y denST (So Sl g (Sl (oleS gne el
loo «S5L sl Y Cwlrs ols s b ol oegdle
5 Sl Pl Ol oo Glas aY Ce s g Sl Y
L¥-Y]ols jeis 1) ons adgs S35 slo Y (65,3 BB
Sho)ls dgzs Glas a¥ plxil (gl iz sbo b,
oY PVD) (S5 s by, 4 Gl 4 alex
o9y 5l eslawl « (CVD) olewss by, 4 Slis
Py oo el i ) 5 Sl () o6 !
9y orl 5o &5 Wsd (oo 0 Bjgal slo Y i Ju
ey 4 ol Sgzer sla Y 5l 5 Sglite (Sl &y
Ao (o) p o sy 5l (S [F-V]ewl Koo sl
iz glo zse Job o b o] (i b b solo
@ oly oo b e b ol bl b S aBl (s
s b sle axblplas s )0 sole dn 0 Shee

[A]s 5
glo ;0 ZN0 ols des gowg 9p)5 @ azg L
b 4l o gole aas ol Euly el 0¥ (S


http://opsi.ir/article-1-60-en.html

[ Downloaded from opsi.ir on 2025-11-28 ]

Olnl SS398 (559U g (cwigs il JiST o ol pods 4y (] SeSgi98 9 Syl il )2 (et

_eiﬁi (Egi -E- iFi )ﬂi ]
-if; i W
g(E)=5m+N i+e (E?i+E+|Fi)
| B | —2Rele ™, +in, ]

- 2iuE |m[e“ﬁi (Egi +il )]

-
+m,E™ +1k,

Og «(Sob oo I Gl B aasls Ag alaly pl jo a5
Pole wspe L Kiloss (5,1 Bg ¢ gl alais (uilS 8
il oo pedaid sl il Mo g Ko

%}L;)oZnO © oY 50e i ovins lus ¥ S
el ity elygla g (S0 slo

LW s Jlas Y Gl cwlbs iz j0 b aigel
LWL 5 aie aids 50 ey Sy Sk
W3 aids 590 Fro ey LW2 aiBs 90 £o
290 Ve e LWA g ai s 00 Ve
S oo odaline ¥ USS (o 4 jghailes ol adds
oin gl 5 S 4l o WA (gl joue onyitn
o2 528 2 yeS el Egap=3.3 8V slls g ol oo
BV L W2 (ol iy telgle o0 5 S 4l o
s W2 5l is 5.5 W3 (6l jeue 0l o Egap=3.25
= Egap:3.34 eV s a5 wil o W4 5l s

ey b

aiilen ian elygle b 0 Wl wiges lp jgue ol

Sope b (G 4l 0 (Jy 03 s (5 aiged
Zeol 5] Egap=3.3 8V g ol e W1 51 ey WA

Cow ¥

dges G e b JR aalllas 5,50 (5 03g0me IS )0
B¢ JBZN0 wiges 5 piis oo Sliil>

e 50 e in slygle g (Spe (g 0 Heue D550 50
o B dsas 4y 5l i WA (5 aiged )0 jeue 050
o ged ey 51 o] ey a5 ol b o ol g ol
o & dged plo 5l 5 o Gl a4 g eog S
o Y 39 536 s e d G3laiel b, ol tly
il o egiliom o le ] Cwls a5 col

\IAR

sl> ZNO:SN0; L ZN0O 4 ous w33 KB s o
O el by up i Bl 5l G g aiile (o
Zn0O:SnO; L ZNO sl o, aals L dee KBF
b 5l g 09 penlym KB Glas 03 S, 55, 5
Gl 5 cole FTIR ofs S8 L oda o)
s aiges 5 Spectrum 100 Ja. Perkin Elmer

b fo--f--- cm* P VR CIPVER

Dl o ) T a ol @l AT ol a5 s
Ko 3l b Y Sl ol Qo)jT Cowds olaiay

B8 bl agly aw jo IS Lan

& 5 A Y

2R 3 78 osdle ome ek sy LA ) S
Sy DA 05 (o0 00 &S AigSlen il 0 ZNO
b odd Slisls (5 iges sl YEAS cm™ 5 &8s
he ol gy I ZNO wises gy ,blie Sy
b digas o O] 2nS wlols )l as el ol 5l S
5929 b il o ZNO wiges 51 piion sud Slisls
S35 b 55 ol I 5 s e o0 )l
G aigad ;o Ol ST aS wes o plas axl ol o
GxS B w Az bl wdy ) LS O)e0
LG oK Cugase ¢ FAY cm™ a>l 0 ZN0
ogad gy el Gl vals Laid el (sl aid,
Sop odied s &5 s Sy Soop 4l o
[Ve]ew! ZnO o by e

ZN0 (g5, SN Glailr jl it (0,5 saseie gl
sl aY g g b 5 i slysle 5 (S a4l o
5 S can olfius aliugy Gl by Cwlks L
)5 1,8 anlllas 5,90 Spectra Ray2 58l o 5 lawgs
B Jae ad s gy cnl b e Y (655 S5
ol o a5 wsb o Leng-Oscillator Jos was oo
S 65 gyt & OF s S oS WLl L
Toe &Iy &5 398 (o0 (B8 iz sy Sleg Jow
LW ]osl oo 50 oS, ojlail zgo b abgye
3,5 Sz slo ulS 5 sl S gy 1B lS
s Wl (oo p Dpga [ SEESI 6 pe S

:A}o;


http://opsi.ir/article-1-60-en.html

[ Downloaded from opsi.ir on 2025-11-28 ]

[f] A. JAIN, P. SAGAR, R. M. MEHRA ;” Changes of

structural, optical and electrical properties of sol-gel
derived ZnO films with their thickness” ;Materials
Science-Poland, Vol. 25, No. 1, 2007.

[s] D.Y. Torres Martinez, R. Castanedo, G. Torres

Delgado, O. Zelaya Angel; “Structural, Morphological,
Optical and Photocatalytic Characterization of ZnO-
SnO, Thin Films Prepared by Sol-Gel Technique”;
Journal of Photochemistry and Photobiology A:
Chemistry, 235 (2012) 49-55.

[¥¢] Wu Jin-Jen, Chen Guan-Ren, Yang Hung-Hsien, Ku

Chen-Hao, La JrYuan; “Effects of dye absorption on the
electron transport properties in ZnO-nanowire dye-
sensitizedsolar cells” 2007, Appl. Phys. Lett. 90 213109

[¥] L.Xu, X.Li, Y.Chen, F.Xu; “Structural and Optical

Properties of ZnO Thin Films Prepared by Sol-gel
Method with Different Thickness”; Applied Surface
Science; 257 (2011) 4031-4037

[A] F.K.Shan, Z.F.Liu, G.X.Liu, B.C.Shin, Y.S.Yu,

S.Y.Kim, T.S.Kim; “Spectroscopic  Ellipsometry
Characterization of Al-Doped ZnO Thin Films Deposited
by Pulsed Laser Deposition”; Journal of the Korean
Physical Society, Vol.44. No.5, May 2004, pp. 1215-
1219

[3] Sun Zhenya, Deng Yundi, and ZhangWeiying;
“Structure and Property Investigation of Composite
Zn0/Sn0,

Nanocrystalline Particles after High-Pressure
Treatment”, Journal of Nanomaterials, Volume 2008.

[V-] Ziaul Raza Khan, Mohd Shoeb Khan, Mohammad

Zulfequar, Mohd Shahid Khan; “Optical and Structural
Properties of ZnO Thin Films Fabricated by Sol-Gel
Method”; Materials Sciences and Applications, 2011, 2,
340-345.

['Y] J. Leng, J.Opsal, H. Senko, D. E. Aspens;
“Analytic representations of the dielectric functions of
materials for derice and strctural modeling”; Thin Solid
Films 313(1998)132.

VPAY

et g oSl AVAY oo Ve LA

Tranmission (T)

@m0
—— 308002

5
E)Gﬂ 3500 3000 2500 2000 1500 1000 500
K (om™)

Zn0:SN0O; 3 ZN0 sla dges (5 g0 i 1V S

IR axl o T9o 04 o>

J
/

Transmittance (T)
s
2 8
/
'
/
/

L
s 35 ] 45

3
E (eV)

5 oo s axl o Zn0 4y Gopee b Y IS
’,m 9‘)5LQ

—w1=600 |
——w2=a00
[ w3200

ooy w10

Transmission (T)

a>b ,0 ZNO:SNOZ sla Y 5 qe b ¥ IS
il slo Cwls b in el jgle 5 (Sypo

&=y
['] K. Sivakumar, V. Senthil Kumar, N.
Muthukumarasamy, M. thambidurai, T.S. Senthil;
“Influence of pH on ZnO Nanorystalline Thin Films
Prepared by Sol-Gel Dip Coating Method”; Bull. Mater.
Sci., Vol. 35, No. 3, June 2012, pp. 327-331.
[¥] N.Shakti; “Structural and Optical Properties of Sol-

Gel Prepared ZnO Thin films”; Applied Physics
Researches, Vol.2. No.1, May 2010.

[*] Eunice S. M. Goh, T. P. Chen, C. Q. Sun, Y. C. Liu;
“Thickness effect on the band gap and optical properties

of germanium thin Films”; Journal of applied physics,
107, 024305(2010).


http://opsi.ir/article-1-60-en.html
http://www.tcpdf.org

