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Abstract

Structural, optical and electrical properties of Cdi-xZn«S films deposited by chemical bath
deposition(CBD), which is a very attractive method for low-cost and large-area solar cells, are
presented. Especially, in order to control more effectively the zinc component of the films, zinc acetate,
which was used as the zinc source, was added in the reaction solution after preheating the reaction
solution and the pH of the reaction solution decreased with increasing the concentration of zinc acetate.
The films prepared after preheating and pH control had larger zinc component and higher optical band
gap. The crystal structures of Cd;-xZn,S films was a wurtzite type with a preferential orientation of the
(002) plane and the lattice constants of the films changed from the value for CdS to those for ZnS with
increasing the mole ratio of the zinc acetate. The minimum lattice mismatch between Cdi-xZn<S and
CdTe were 2.7% at the mole ratio of (ZnAcz)/(CdAc;*ZnAc2)=04. As the more zinc substituted for Cd
in the films, the optical transmittance improved, while the absorption edge shifted toward a shorter
wavelength. The photoconductivity of the films was higher than the dark conductivity, while the ratio of

those increased with increasing the mole ratio of zinc acetate.
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Table 1. Deposition conditions of CBD process
for Cdi-xZnxS films.

Depositon parameter Condition
Reactioq temperature 75C
e oo
0~0.025M
Thiourea 0.05M
pH in solution 95~115
Ammonium acetate 0~0.2M
HaBOa/CdAc, mole ratio 0.01
10~200min
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Fig. 1. Transmittance of Cd;-xZn.S thin films
deposited without preheating and pH
variation.
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Fig. 3. X-ray diffraction patterns of Cdi-xZnsS
films deposited at different Xuam values.
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Fig. 5. SEM micrographs of Cdi-xZmS films deposited at different Xuan values (X40,000)
2 (a) Xban=0, (B)Xuath=0.2, (€)Xban=0.4, (d)Xban=0.6.
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E:3 2. EDSel g8 ZHE Cdi «ZnS uaHe)
=443t
Table 2. EDS analysis of Cdi «Zn.S films as a

function of Xwan.

Xean Cd Zn S
(at. %) (at. %) (at. %)
0 46.6 - 534
0.1 48.0 - 520
0.2 46 1.0 54.4
0.3 458 35 50.7
04 435 6.1 50.4
05 410 85 50.5

ANAAR R =B Vol. 14, No. 2. FPebruary 2001.

Xean=05%) B9 & 7x10° Q-cm A=Y FE YE
WA CdiZnS 29 W zine R4 I& oy
g w A& Frt AFege gz whfd i Az
Rete| = B nE ot [1516] wheb v M ate] 24
GEAQL CdinZnS &AM 71829 Yzo|ny A
el wel A WiEx @8 4 5 gl

100 T T T

80

60

w0} N -

CBD¥ o2 AzxF Cd ZnS et e} A&
EDSZ ¥AM&dn, 1 ZFE ¥ 20 Uiy
. Zn(Ackd EY|7F F71E4F et ) zined @
Yol H7t8 Zn(Ac)9 EvlET} HE ko]
ok Yo ZHFE & 5+ A oA N AF
#Rol Zn(NHy." ol slalel o8 FIs:
Zn®' o] &9 %ol CA(NHa) ' ZREe Cd" ojg]
Furh 27 g2 Rew WZHC

1Y 62 Zn(Achd EBHIE gesid Az
Cdi«ZnS Wete] #53£e Ughd ol
Zn(Ac)® Evld] fAglol AzY EE AJUL 600
nm ©]/3e] HFgAoA 60% ol4e BEINELEE U
Rt =% Zn(Acke E8)7F A wal F5
de Bt #e Ay Eoz olFiYon, FLy
olae] #BFPFolMe] BEIG A ZFIhat)
olg]g FFYY o5& AHMZE CdZnS 2o
W o] Z7H5He 9w et

Y 78 BERE FHOTHRE T MeAe
Uetd Aolth Cdi-xZnS el W= M-& Zn(Ack
o] Zu)7t A B} x,n=02 CdS9) 2.39%eVl A
Xbah=0.5Y A$ 252 V7R Zrlsigon, olRe
zinc7b 2% W9 cadmium® ZRHoz XY
S8 guigrh EF xXpw Z7H @& CdS W=7
9 d£3Q Wie ARE Cdi-ZnS uote] 18
AE 4L veba

1Y 82 Zn(Achd B9 wE CdiZnS gt
9 el 2 FxA AlY 8 AH3E Yehd Aol
el wAZE CdSe A% o 10 Q-cm FES
o Zn(Achel EHI7F Z7l%el wet 3H8 AR

re oo

19

Transmittance [%)

20

[ == L A " 1
300 400 500 600 700 800 900

Wavelength [nm]

a8 6. Zn(Ac): BY]9] ¥3lo] W& Cdi«ZnS
ote] FR & (=30004)

Fig. 6. Optical transmittance of Cdi-xZn<S thin
films as a function of Xpam. (23,000A)
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Fig. 8. Resistivity of Cdi-xZnxS thin films as a
function of Xpan values.
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