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Special Project Title Preparation and Characterization of Indium tin oxide thin film
(ITO)Properties by Sol-Gel Process
Name I. Mr. Chana Prapruddivongs

2. Miss Wichuporn Sriraksa

3. Miss Uthairat Uthai
Department Chemistry Faculty of Science
Program Industrial Chemistry
Academic Year 2005
Special Project Advisor Dr.Samait Kongtavelert
Abstract

This special project’is the preparation-and studyingdndivm tin oxide thin film by Sol- Gel
method ; Indium triehloride and Tin chloride dehydrate-in acefylacetone herc use as precursors.
In this experiment;indium tin® oxide thin film«were. prepared: by various mele fatio of Indium
trichloride and Tin, chlotide dehydrate 19:1 | 7:3 and,1:1, ther 20, 25 time of thin layer films were
prepared by dip-edating. technigue Jon™ barosilicate Cglass" substrate:. The_physical property,
crystallinity and optical property ‘of calcined, thin film were investigated-by ;X-Ray Diffraction
(XRD) and Scannifig-Electron Mieroscope (SEM)-technigue. THe correspondingeresult indicated
the highly impurity, and’amorphousphiase at\7:3 and 1:1 fatio’and(the surface'roughness was also
found by SEM micrograph. In contradictory, for”9:1-film<the high crystallization and more
homogencous film weres, forméd. From the result ofwopti€al prepefty by UV-visible
spectrophotometer was shown the“increasing-of percent transmittafice-from 1:1, 7:3 and 9:1 ratio
respectively and the percent transmittance-was..deereased while amount surface layer was
increased. The value of energy gab which is calculated from result of x-ray was shown the
bottom at 7:3 ratio and increasing at 1:1 and 9:1 ratio respectively. The value of energy gab was
not depend on amount of surface. The result of electricity measurement was found to decrease

value of resisting of the film with indium and tin ratio as 7:3, 1:1, 9:1 respectively.
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[32-458)] PDF-2 Sets 1-84& Quality: Wavelength: 1.540598

Indium Tin Oxide

In2 Sn 05

Pad.: CuKa (1.5418) Filter: Mono. d-sp: Guinier

IALEoT: & Cutoff: Int.: Diffractometer
Ref.: Varfolomeev, M. et al., Inorg. Mater. (Engl. Transl.), 11, (1975), 1926
SyS: 2 V(redu) :

a: b ot

A B: (2] Z: mp:

Dz Dm:

e nwB: ey: Sign: 2V:

Eeaction of \In2 03\ and \Sn 02\ when coprecipitated mixtures of In and Sn
hydroxides were heated to 900 C and annealed at 600-700 C. // Decomposition
into inital oxides at 1000 C.

Hanawalt: 2.87/% 2.75/X 1.89/3 1.82/ 3 1.69/1 13971 1.37/1
Max-d: 3.95/3 2.87/X 2.75/% 1 - B 8/3 1.39/3 1.37/1

d[Aa) 2Theta Iy

3.9500 22.

2.8700 31.1

2.7500 32.

1.9900 45.

1.3130 50

&2 = Y o [ ¥ Py = & 1 ¥ o ¥ ¢ v ¥
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[25-1259] PLT-2 Sets 1-86 Quality: Wavelength: 1.5405¢8

Tin Ozide
Sn2 03
5n O ! Sn 02

Rad.: CrKal (2.28370) Filter: Beta V d-sp:

Ificor.: Cutoff: Int.: Diffractometer
Ref.: Hurken, Trecmel., Z. Bnorg. Allg. Chem., 397, (1973), 117

Sys.y Triclinie 5.G.: B* (2) V(redu): 165.2

ar 5.457 w8179 (g BRI I Az ‘Q,8672 C: 0.4541
Az 93.8 B: 92.3 c: 90.00 %y 2 mp :

Dy 5720 Zm: 5.900 SS/FOM: F30= 2.7 ( 0.145, 77)

EEH nwl: ey: Sign: 2V:

med by decomposition of SnO above 300 C. // To replace 18-1386.

Hanawalt: 3.3u/% 2.83/5 2.72/3 2.77/3 1.74 2 A3 2. 1. BLA2 1.2 1 B3
Max-d: .20/ 5.48/1 4.08/1 3.71 2B3YE 23 2. T3

d[Aa] 2Theta
§.2000 10.7
5.4800C 16.2
4.0800 21.7
3.710C 23.
3.4500 20
3.3000 26
%.0200 ] k=
2.828¢C 33
R.TT3G 34
».7180 3§.

2.4460 36.
2.4300C 36.
2.2550 3
22470 i
2.1840 41
2.1370 42.
2.0670 43.
2.0390 44.
2.0080 ik
1..9290 47.4

&2 = Y o [ ¥ Py = & 1 ¥ o ¥ 1% v
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[29-1484] PDF-2 Sets 1-86 Quality: I Wavelengzh: 1.540598

Tin Oxide

Sn 02
Bad.: Filter: d-sp:
1/lcor. : Cutoff:

Int.» =i
gef.: Suito, K. et al., Mater. Res. Bull., 19, (1975), 677

Z75.: Orthorhombic Sy P212121 (19) Vired:a: : 140.7

z: 4.714 b: 5.727 c: 5:214 E: D.8231 C: 0.9104
I B: Gz Z: 4 T

L 7.110 Dm: SS/FOM: F22= 12.7 ( 0.02%, 71

ez nwB : ey: Sign: 2V

ozttern synthesized at 800 C and 158 kbar. // Form IIL.

tanawalt: 2.98/X 3.64/3 2.61/3 1.75/3 2.51/2 1.77/2 1.72/2

2.12/2 1.57/2 1.486/2

Mav-d: 3048 DOYE R, 208601 2.60/2 2.51/2 7/1 2.12/2 1.5%3/1 1.82/1 1.11/2

d[A] 2Theta

3.6400 24.435

2.9840 29.920

2.86190 31.238

2.6090 34.34

2.5080 38.7

2.3650 39.

2.1200 42

1.9270 47

1.8190 5

1.7680 5%.

1.7490 5

1.7180 5

1.5680 S8 .

1.4920 6

1.4860 S
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[13-111) PDF-2 Sets 1-86 Quality: Wavelength: 1.540599

Tin Oxide

Sn O
Rad.: CuKa (1.5418) Filter: Beta Ni d-sp: Debye-Sch. 114.6
I/lcor. : Cuteff:

Int.: visual
Ref.: Deonaldson, Moser, Simpson., J. Chem. Soc., (1961), 830

Sys.: Orthorhombic S.G.: Cmc2l (36) Viredu): 160.1

a: 5.00 b: 5.72 e 11.2 A: 0.8741 €z .1.9380
R Bz L Z: 8 mp:

D 5. 630 Dm: 5.560 SS/FOM: F25= 2.6 ( 0.115, 83)

ea: nwh: ey: Sign: av:

Color: Violet-red

Stable in air up to about 270 C.

Hanawalt: 3.12/¥ 1.86/6 2.76/4 1.77/4 1.43/4 3.58/3 2.50/3 1.68/3 1.54/3 1.10/3

Maz-d: 5.56/1 3.71/1 3.58/3 325/2 1.99/1 1.89/2
—

dlAaj 2Theta Int.

5.5€00 159279
357100 23
3.5800 24
Je LROO 28
2.8800 31

2.7800 32 5 0
2.5080 35 125 ?2
2.2500 4 o_:':g:‘:-‘_ﬁ g
1.28:0 43 T a }_0;9
1.8330  48. 23 8
1.8370  48. uo
1.7730 54 C
1.6310 54,

i.6620 5 (Y
1.61C0 5 ~

&
ja,stf 9 ‘ZQ(\ .
Y23 nant

&2 = Y o [ ¥ Py = & 1 ¥ o ¥ ¢ v 1%
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[20-1293) PDF-2 Sets 1-86" Quality: Wavelength: 1.54059%

Tin Oxide

Sn3 04
Rad.: Filter: ) d-~sp:
TATCOT. £ Cutoff: Int?; visual
Ref.: Lawson., Nature (London), 215, (1967), 955
Sys.: Triclinic S GL: BE (2) V(redu): 233
) &5
a: 4.86 b: 5.88 e 8.20 A: 0.8265 C: 1.3946
A: 93.00 B 93.35 C: 91.00 , 2 2.16 mp :
Dx: Dm: SS/FOM: F 9= 3.9 [ 0.088, 28)
gaz nwB: ey: Sign: 2V:

Hanawalt: 2.72/X 2.65/5 2.92/4 4.84/3 2.79/3 3.30/3 8.17/2 2.83/2 4.08/1 2.78/1
Max-d: 8.17/2 4.84/3 4.08/1 3.30/3 2.92/4 2.83/2 2.79/3 2.78/1 2.72/X 2.65/5

d[Aa] 2Theta 1Int. h k¥ 1 dla] 2Theta 1Int. h k 1

8.1700 10.820
4.8400 18.315
4.0800 21765
3.3000 26.997
2.9160 30.634
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[39-1058] PDF-Z Sets 1-8G6 fuality:

Wavelength: 1.540598

Indium Tin Oxide
In2 Sn2 O7-x

Rad.: CuKa (1.541%) Fiiter: d-sp: Diffractometer

1/Icgx. - Cutoff: Int.: visual

Ref.: Solov'eva, L., Zndancv, V., Inorg. Mater. (Engl. Transl.), 21, (1985),
828

Sys.: Cubic S Gl V(redu): 106%.3

a: 10.226 b (s

A: B: C: Z4: . mp:

Dxz Dm: SS/FrOM: F 8= 1.0 ( 0.201, 41)

ea: nwB: ey: Sign: 2V

Isotypic with \Yb2 Sn2 O7\ and \EuZ Sn2 O7\.

Hanawalt: 2.95/# 2.55/% 1.79/¥ 2.81/5 1.54/5 2.33/2 1.95/2 1.47/2 0.00/1 0.00/1
Max-d: 2.95/% 2..81/5 2.55/X 2.33/2 1. 5 1.47/2 0.00/1 0.00/1

d[a] 2The
2.9500 30
2.8140 31
2.5500 35
2.3260 38
1.9530 46

% % N\Va
Pagnant®
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