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Table 1. EDS result of SnO2SLi films deposited at substrate temperature of 525 C
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ABSTRACT

Structural, Optical and Electrical Properties of SnO,:Li

Films Deposited by Spray Pyrolysis

Kim Soo-Ran
Advisor : Prof. Dong Ju Seo Ph. D.
Department of Science Education

Graduate School of Chosun University

SnO, and SnO,:Li films were deposited on the glass substrates by the spray
pyrolysis. SnO,:Li films were deposited at a substrate temperature of 525 C using

an spray solution consisted of tin chloride and lithium chloride. Transparent and
conducting SnO,:Li films deposited at a substrate temperature of 525C were
identified as tetragonal structure with preferred (110) and (200) plane and with
lattice constant a = 4.737 A, ¢ = 3.186 A. The optical transmission of the sample
deposited with a Li concentration of 175 wt.2% was about 80% in the wavelength
rage from 600 nm to 1200 nm. The optical energy band gap of the SnO,Li film
prepared with a Li concentration of 17.5 wt.% was 3.78 eV. SnO,:Li films were
confirmed a p-type semiconductors from the results of the Hall effect measurement.

The resistivity and the carrier concentration of the SnO,:Li films deposited at Li
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concentration of 17.5 wt.% were 1.18 x 10202 - ¢m, 1.19 x 10”cm ™, respectively.
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Fig. 1. Direct and indirect transition in semiconductor.

(A) direct transition. (B) indirect transition
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Fig. 3. Spray pyrolysis system for preparing the SnO,:Li films.
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Fig. 4. Block diagram for Hall effect measurement.
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SnO, Films deposited by Spray pyrolysis

(h) 575°C

(9) 550°C

(110)

Tetragonal

(e) 500°C

(d) 475°C

XRD Pattern Intensity (arb. units)

(c) 450°C

MMMM
MM"M
) 1 ; 1 ; 1 ; 1 ; 1

10 20 30 40 50 60 70
20(degree)

Fig. 5. X-ray diffraction patterns of SnO, films deposited at

substrate temperatures (400C ~ 575C).
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SnOZ:Li Films
Sub.Tem. 525°C

(g9) 12.5 wt.%

(f) 10,0 wt.% »AM .

%W»WWW
%
o e T T I

(c) 2.5 wt.%
e Moimmsssmsion o]

XRD Pattern Intensity (arb. units)

%W

10 20 30 40 50 60 70
20(degree)

Fig. 6. X-ray diffraction patterns of SnO,:Li films deposited with

various Li concentration (0 ~ 125 wt.25).
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SnOZ:Li Films
Sub.Tem. 525°C

(1) 25 wt.%

(k)22.5 wt.%

(i) 20 wt.%

(h) 15 wt.%

XRD Pattern Intensity (arb. units)

10 20 30 40 50 60 70
20(degree)

Fig. 7. X-ray diffraction patterns of SnO,:Li films deposited with

various Li concentration (15 ~ 25 wt.%).

_18_



] SnO,Li Films
Sub.Tem. 525°C
30 |
[
e
o} [ |
N
n
S 20t u
(V)]
>
O
15 |- u
10| [ |
| ) | ) | ) | ) | )
0 5 10 15 20 25

Li Concentration (wt.%)

Fig. 8. Variation of grain size of SnO,:Li films with Li concentration.
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(c) 15 wit.% (d) 20 wt.%

Fig. 9. Surface morphologies of SnO,:Li films deposited at

substrate temperatures of 525°C and various Li concentration.



C. SnO,Li #=9] 3353 x4

SnO,:Li #het AAl e = Li e 175 wt% FAsHHA, 7325 525 T=

$e7]% 9ol 44e SnO,Li whate] EDS ~#E=d o 1%

1

A 4bA K-line (quartz), 4] L-line < A}-83te] SnO,Li vb=t

= 54 xraye WAS @atstol AlRE FAStL = 4
aogokstd ¥ 19 2ok Li & 74 9holmRE PR
% kot

Lo

Table 1. EDS results of SnO,:Li films deposited at substrate temperatures

of 525 .

Spray Solution

Atomic Ratio of Samples

Sample 4o /icl + SnCl, - 2H,0) (wto) 0 Sn
SLO 4 5 12.59 87.41
SLO 6 10 11.30 88.70
SLO 8 15 6.39 93.61
SLO 10 20 16.15 83.85
SLO 12 25 20.17 79.83
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1500
EDS Spectra of SnOz:Li films
Sub. Temp : 525°C
Li Concentration : 15 wt.%
Sn
1000
/‘7)\
o
()
=
)
C
_9
2 500}
Au
o2

Energy (keV)

Fig. 10. EDS spectra of SnO,:Li films prepared with Li concentration

of 155 wt. %.

_23_



Jlm

D. SnO,Li &%¢] JEA S JFF+ 54
SnOy:Li ¥hete] FE3g 2" EH2 UV-VIS-NIR spectrophotometer F5 2} 2~

EQg Agste] SATA R, SnOy L uhete] ALE e whate] W] Wi ew

|\

& 525 C= dAsA frAstdEA Az SnOyLi BHel Li skl e 3548

-

a9 119 2ok ' 1104 YERA vkl o] SnOyLi ¥ebe] 3R A& Li sE7
5 wt.% ~ 16 wt.% o W& FFHEo] 20 % ~ 70 % A=Fo 20 wt.% o
Arstel Az@ AR AS FFEFE] 80 % ol Foltk.

100

Sub.Tem 525°c

(o]
o
T

(%]
o
T

N
<)

@——0 wt%
(by——5 wt%

(€——10 wt%
(dy——15 wt%
(
(

Optical Transmission(%)
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Fig. 11. Optical transmittance spectra of SnO,:Li films deposited at

substrate temperatures of 525 C and various Li concentration.
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Sub. tem 525°c
150 (aF—0 wt%
(b——5 wt%
P (©)——10 wt%
= d——15W%
> (eF—20 Wt%
S ,‘ fy——25wt%
S 100, @ (
[
iel
=
2
2 ' (©)
Tg 50 + )
= (e)\
(@]
N
0 | 1 | 1 | 1 | 1
400 600 800 1000 1200

Wave length (nm)

Fig. 12. Optical absorption spectra of SnO,:Li films deposited at

substrate temperatures of 525 C and various Li concentration.
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o
T

80
Optical Energy Gap of SnOz:Li film (17.5 wi%) l
3
*

(a.hv)” (arb. units)
=
T

[}
o
T

1] . L h .
1.0 %8 2.0 25 3.0 3.5 4.0 45

Photon Energy (eV)

Fig. 13. Optical band gap of SnO,:Li films prepared at a substrate

temperatures of 525 C and a Li concentration of 17.5 wt.%.
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4.0

Sub.Tem: 525°C
39}
S
)
g 38
O
>
o
2
Lu 37 I~
(_“
0
5
36
300K
35 I , I , I , I , I , I
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Fig. 13. Variation of optical band gap of SnO,:Li films with Li
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