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ABSTRACT

Structural, Optical and Electrical Properties of

CdO:F Films Deposited by Spray Pyrolysis

Ji-Woong , Seo
Adviser : Prof. Dong Ju Seo, Ph.D
Major in Physics Education,

Graduate School of Education, Chosun University

CdO:F films were deposited on the glass substrates by spray pyrolysis.
Transparent and conducting CdO films prepared at substrate temperatures
ranging from 400 C to 520 C were identified as CdO with a preferred
(111) orientation. For the sample prepared at a substrate temperature of
450 C, the crystal structure of the CdO:F film was identified as cubic
with lattice constant ap=4.695 A. The (200) plane of the CdO:F crystal
grew more predominantly than the other planes, and its intensity increased
with increasing up to 6 wt.%, after which it decreased. The optical
transmission of the sample deposited at a F concentration of 4 wt.%6 was
about 70 % in the wavelength range form 500 nm to 800 nm. Optical
transmission CdO:F films increased with increasing F concentration. The
optical energy band gap of the CdO:F films deposited at a F concentration
of 3 wt.% was 2.66 eV. The optical energy band gaps of the CdO:F films
increased with increasing F concentration. Electric resistivity and carrier

concentration of the CdO:F films deposited with a F concentration of 5

wt.% were 4.63 x 10° 2cm and 2.51x 10" em 2.
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Fig. 1. Direct and indirect transition in semiconductor.

(A) direct transition. (B) indirect transition
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CdO:F Films (Sub. Temp: 450°C)
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Fig. 6. X-ray diffraction patterns of CdO:F films deposited with various

F concentration (0 ~ 5 wt.%)
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CdO:F Films (Sub. Temp: 450°C)

(k) 10 wt.% k

‘@ |G) 9 wt.% J\
c

=)

'g (i) 8 Wt.%

Py

)

c

Q

= [(h) 7 wt.% L
-

Q

©

o

a)

%

X [(g) 6 wt.% Jk

(111)
(200)
> (220)
(311)

(a) 0 wt.% \

10 20 30 40 50 60 70
20 (degree)

Fig. 7. X-ray diffraction patterns of CdO:F films deposited with various
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Table 1. EDS results of CdO:F films deposited at substrate temperatures

of 450 C and various F concentration

Sample Solution Atomic Ratio of Samples (wt.%)
NH.F/(NH.F+Cd Acetate)(wt.%) O F Cd
CdO'F-1 0 8.33 0.81 90.86
CdO'F-5 4 7.96 0.51 92.55
CdO:F-7 6 6.46 1.31 94.86
CdOF-9 8 0.99 2.04 96.97
CdO:F-11 10 18.80 1.44 82.64
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Fig. 11. Optical transmittance spectra of CdO:F films deposited with

various F concentration (0 ~ 4 wt.%)
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Fig. 15. Optical energy gap of CdO:F films prepared at a substrate

temperatures of 450 C and a F concentration of 3 wt.%.

_29_



2.85

2.80

2.75

2.65

2.60

2.55

2.50

Optical Energy Gap (eV)

2.45

2.40

Fig. 16.

2.70

" CdO:F Films (Sub. Temp: 450°C) »

0 2 4 6 8 10
F Concertration (wt.%)

Variation of optical band gap of CdOF films with various

F concentration

_30_



E. CdO:F vr9te] 713 54

o] b A Yt S FEE

-1
°] CAO'F ®ete] F =7t 7k 35 A @ gasta kAt s 570

il
lo,

2]

Em{? /I\E /\ -;m%g
| LY Vo

Electric Resistivity { Cac
Carrier Concentration (c

10k \-f“ e '
o \_/ .\"x -ém'a

. AN,

a 2 4 B g 10
F Concentration (wt %)

Fig. 17. Variation of resistivity and carrier density of CdO:F films

with various F concentration (0 ~ 10 wt.%)

_31_



M
el

o}
S

puzel

o)
ar
o

™

~o

puzel

A

el
=

1

g7l #ol CAOF =

oF

TR
3
i
gl
A
il

7}

=]
=

ETEER

&
H

B
—~
o

rvze]

X
N

]

_EH

e

£}

o
=
il

_rO
o
ar
-

ol

van der Pauw

2

1. 450 C el A

&

al

A

3R

4.6953 A ©]

a

)

F

A7k

=5

79 AAY =Z7]= 35~65nme|

CdOF A

1A A

S

o u&

fAder #d

Faet.

S

[e]
we

2

|
%

FE 742 500 ~800 nm%

9

ol
-

~

=]
=N

ool A 60 % ~ 85 % o 2},

4

o3}
=2

o £EE 450 TC=E

B

7} &t

=]
L=

ETER

%
i+
;o?

o w7k Ee

a

=
©

W A2 EEE w27

ol 1 #]

_32_



A7l CdO:F
2 cm,

}

XO

jzel

A

A 7}stol

5wt.%

SEE

5.

107

251 x 10" em 2o] 9t}

=
AZAo]l £

7 7]

AZ7F 7}

CAOF v}etel

ghot

o= 7y

el

X

_33_



o
ey
o
o

[1] H. P. Paruska, T. Parodos, N. M. Kalkhoraud and W. D. Halverson,
Mater. Res. Soc. Symp. Proc. 345 269 (1994).

[2] T. Myata, T.Minami, K. Saikai and S. Takata, J. Lumin. 60,/61 926
(1994).

[3] T. Toyama, M . Yoshimi,' T. Tachi, K. Hi-ratsuka, H. Okamoto and
Y. Hamakawa, OP-DET 9 401 (1994).

[4] Y. Matsmuto, G. A. Hirata, H. Takakura, H. Okamoto and Y.
Hamakawa, J. Appl. Phys. 67 6538 (1990).

[5] Y. Y. Ma and R. H. Bube, J. Electrochem. Soc. 131 2 (1957).

[6] A. Azens, M. Kitenbergs, U. Kanders, Vacuum 46 745 (1995).

[7] J.-G. Zhang, C.E. Tracy, D.K. Benson, S.K. Deb, J. Mater. Res. &
2649 (1993).

[8] H. Gerischer, Electroanal. Chem. and Inter. Electrochem. 58 263
(1976).

[9] T. Nanba, T. Takahashi, J. Takada, A. Osaka, Y. Miura, I. Yasui, A.
Kishimoto, T. Kudo, J. Non-Cryst. Solids 178 233 (1994).

[10] T. Nanba, T. Takahashi, S. Takada, ]J. Takada, A. Osaka, Y. Miura,
T. Kudo, I. Yasui, Jpn. J. Ceram. Soc. 103 222 (1995).

[11] A. Proth and D. F. Willians, J. Appl. Phys. 52 6685 (1981).

[12] K.H. Heckner, A. Rothe, proc. Soc. Photo-Opt. Instr. Eng. 2255 305
(1994).

[13] M. Morita, Macromol. Chem. Phys. 195 609 (1994).

[14] A. Pennisi, F. Simone, Appl. Phys. A 57 13 (1993).

[15] A. Pennisi, F. Simone, Solar Energy Mater. Solar Cells 39 333 (1995).

_34_



[16] S. J. Visco, M. Liu, M. M. Doeff, Y. P. Ma, C. Lampert, L.C. De
Jonghe, Solid State Ionics 60 175 (1993).

[17] B. D. Cullty, “Elements of X-ray Diffraction” , (2nd Edition, ¥F% 3
AL, 1990) Chapter 5 and 6.

[18] Elizabeth A.Wood "Crystal Orientation Manual” Columbia University
Press. 11-13 (1956).

[19] J. B. Nelson and D. P. Riley, Proc. Phys. Soc. 57, 160(1945).

[20] J. L. Pankove, “Optical Process in Semiconductors” (Dover Pub. Inc.
New York, 1971) Chapter 3.

[21] I. Aksenov, T. Yasuda, Y. Segawa and K. Sato, J. Appl. Phys. 74
2106 (1993).

_35_



	Ⅰ. 서론
	Ⅱ. 이론
	Ａ. 결정구조
	B. 반도체의 광흡수
	C. Hall 효과

	Ⅲ. 실험
	Ａ. CdO:F 박막의 성장
	Ｂ. CdO:F 박막의 특성측정
	1. 박막의 결정 구조
	2. 박막의 표면형태 및 조성비
	3. 광투과율과 광흡수 측정
	4. 박막의 전기적 특성


	Ⅳ. 실험결과 및 고찰
	A. CdO:F 박막의 결정 구조
	B. CdO:F 박막의 표면형태
	C. CdO:F 박막의 화학적 조성
	D. CdO:F 박막의 광투과율과 광흡수 특성
	E. CdO:F 박막의 전기적 특성

	Ⅴ. 결론
	참고문헌

