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ABSTRACT

Structural and Optical Properties of Cd,_, Zn,S Films

Deposited By Spray Pyrolysis

KIM Go-eun
Advisor : Prof. Dong Ju Seo Ph. D.
Department of Physics Education

Graduate School of Chosun University

Cd,_,Zn,S films were deposited on the glass substrates by the spray pyrolysis
method. Cd;_,7Zn,S films were deposited at a substrate temperature of 425C using
an spray solution consisted of cadmium acetates, zinc acetate, and thiourea.
Transparent and conducting Cd,__,Zn,S films deposited at a substrate temperature
of 425C were identified as hexagonal structure with preferred (002) plane and with
lattice constant a = 4.136A, ¢ = 6.713A. The optical transmission of the samples
were found to be about 40 ~ 70 % in the wavelength rage from 500 nm to 1200
nm. The optical energy band gap of the Cd;_,Zn,S film was increased from 2.36

eV to 3.20 eV with increasing composition X.
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Fig. 1. Direct and indirect transition in semiconductor.

(A) direct transition. (B) indirect transition
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Fig. 2. Spray pyrolysis system for preparing the Cd,_,Zn,S films.
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Fig. 3. X-ray diffraction patterns of Cd,;_,Zn,S(x=0~0.5) films
deposited at 425C

_’]4_



) Cd _Zn. 5 Films
= 1-X L
=L =
w )
t- o (f1=x=10.0
=
M r
) _.—-'—‘—L‘A X -
0
E slasd Al o PR .
; _.‘_'p-'JL‘ R
]
— -
E galraPin . r
E"' =0.7
L J‘J"—A a5
[ o .
_.G_.-':' o i
—
c _—/.ﬂk“ g
=
|
_'G_.-.:' s
™
(R
1]
r
=

__'_,,..«-“"JL\H (&) x=0.0
T skl Tl pe

10 20 an 40 50 B0 70
Z2a {degree)

Fig. 4. X-ray diffraction patterns of Cd,_,Zn,S(x=05~1.0) films
deposited at 425C

_15_



a7 34 x=0 ~ x=1.0 ¥ WelA x5 014 WA 7IHA Fe 713 9o ZFAIR

o AAsa 2071 SkekE Ho® ot olede & ¢ Stk E x=1% A ZnS Y

o gtz E AP & F A AAAF a, =5.382 A o]tk o] AF}= JCPDS )

[r
>
@
o
Q1
g
S
lo,
N
=)
0p!
)
By
ox
r
=
I
o
~
o
o
>
i
=
et
2
ul
ot
oL
)
o
I
<1>L
r
o,
i

pRATANoR fe/1% A YA Cd,,Zn,S W] 24N xFE e
3 2l

AP AT & ol g-ske] 100,000 @I Ayk= ™ 49 Zuh Y

ol fre]7]d S e HH

Al
=2 T =
Y dHrt 2R Edd ARS g AN, x=06FH= wr 2AA
o
=

M
il
lo,
off
!
L
o
o
!
o
™~
e
rr

A7 AX L x=1.004 =5 & FH=E JFE
o] ml Mgt AA Y] A7]= Debye-Scherrer A& Ab&3to] Cd,_,Zn,S B2l (002)
HOX-A g ERH o] Avle AR (FWHM) S 25 Askete] 73 A4 dzte] A7)

o714 t= AAAA A7), Be X-A 34 Y v Aozl 1/20] He el

AE AE XA B4, 0 = 8d v wae] gAeld

N
o,
o
i
r >
o
e

_16_



Fig. 5. Surface morphologies of Cd,_,Zn,S films deposited by spray pyrolysis

_17_



C. Cd,_.Zn,S %99 384 =4

FaTHoR 24V xo FiE WMEATIHAM Fe vl AFAI 7,

S "heke] EDS ~#HEf e 17l 59} vk 17 5elA YERA BRel o] XFEAREA] S

Sh

K-Line (FeS:), Zn K-Line (Zn), Cd L-Line (Cd), O K-Line (quortz), Si K-Line
(quortz)E& AH&3ted Cd,_,Zn,S 9o 2t dioA WEY = 54 X-49 =9 ¥
Aaksle] A EE AT AT T d4AE ABEEASAY. (a), (b), (o), (d), (e),

()% Cd, ,7Zn,Surure] 242 x=0, x=02, x=0.4, x=06, x=0.8, x=1.02 %] 37 A]

rulo

o,
ol

A2 Cdy -, Zn,S EtErel Atz R E WEH = EDS ~HEfoRA Cd, Zn,
S &g ol Si ¢ O E-E7F #FEU=H, oA fyride] AEoziY

Wad Y= A4EH, Cd, -, Zn, SEEe] 2A4H x= BF8d%5 55 o2
vl e} Ao dA et

_18_



Relative Intensity(arb. unit)

S Cd _Zn S Films

() x=1.0
M 5
: .I i (c)x=0.4
ok B (b) x=0.2

cd

Si

cd
0 S (@) x=0.0
1. 2 3 4 & B 7 9 10

Energy (keV)

Fig. 6. EDS spectra of Cd,_,Zn,S films
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Fig. 7. Optical transmission spectra of Cd,_,Zn,S (x=0~0.5) films.
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Fig. 9. Plot of (a-hv)® of Cd,_,Zn,S(x=0) films versus photon energy.
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Photon Energy (eV)
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Fig. 10. Plot of (a-hr)* of Cd,_,Zn,S(x=0.1) films versus photon energy.
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Fig. 11. Plot of (a-hv)* of Cd,_,7n,S(x=0.2) films versus photon energy.
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Fig. 12. Plot of (a-hv)* of Cd,_,7Zn,S(x=0.3) films versus photon energy.
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Cd, Zn S Film
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Fig. 13. Plot of (a-hr)? of Cd,_,Zn,S(x=0.4) films versus photon energy.
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Fig. 14. Plot of (a-hv)* of Cd,_,7Zn,S(x=0.5) films versus photon energy.
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Fig. 15. Plot of (a-hv)* of Cd,_,7Zn,S(x=0.6) films versus photon energy.
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Fig. 16. Plot of (a-hv)* of Cd,_,7Zn,S(x=0.7) films versus photon energy.
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Fig. 17. Plot of (a-hv)* of Cd,_,7Zn,S(x=0.8) films versus photon energy.
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Fig. 18. Plot of (a-hv)* of Cd,_,Zn,S(x=0.9) films versus photon energy.
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Fig. 19. Plot of (a-hv)* of Cd,_,7Zn,S(x=1.0) films versus photon energy.
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