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Project Title “Fabrication of Cd, y Zn, S Thin Films With High Zn Content for Solar Cell”

Name Mr. Thitinai Gaewdang
Mrs. Ngamnit Gaewdang
Mrs. Tiparatana Wongcharoen

Mr. Chaisingh Poo-Rakkiat
Year 2003
Abstract

In this research, polycrystalline thin films Cd, Zn S with high Zn Content have been deposited
on glass substrates by the chemical bath deposition method at 80°C for 60 min. The solutions in the reaction
bath were prepared from CdSO,+ ZnSO, , SC(NH,), , NH, and NZHSOH with concentration 0.01,0.05, 1.5 and
3 M respectively. As-deposited films were thermally annealed in a controlled N, atmosphere with annealing
temperature in the range 100- 500 800 Xs ray diffraction studies suggest that for the as- deposited thin films with
zinc atomic fraction x < 0.7 is belong to zincblende structure. For x > 0.7, the films appear to have an
amorphous character, as no distinguishable peaks can be seen in XRD diffractogram. The surface morphology of
films were investigated by SEM and AFM techniques. Energy gap value (E)) of the films was deduced from
optical transmission spectra showing the presence of two energy gap values situated in low and high energy
region. This can be interpreted in terms of the presence of mixed phases i.e. the pure CdS and CdZnS phases. The
sheet resistance increases rapidly when the Zn content increases. However the sheet resistance value was
decreased several order of magnitude under illumination with an ELH halogen lamp. Photoluminescence (PL)
spectra of Cd, Zn S films exhibit red and green emission bands with peak positions around 550 and 640 nm. The
red emission band could be attributed to surfaces states occuring mostly in CdS phase. The green one was
believed to the overlapping of Cd- interstitial and S- vacancy occuring mostly in CdZnS phase. Thus, this
method has allowed to deposit CdS-ZnS thin films with Zn atomic ratio x; controllable by adjusting the x ...

in the deposition bath.
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SH+ OH 1,0 ; K=10° (2.35)
x ZnS . K=10"" (2.36)

3191 2.33 uamsnsiialdy zns vugmsesiuTasnszurunms Taludidloa
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& nzvunmenmeTsSiflea

Zn(NH),” +S"+site __p ZnS +4NH, (2.37)

P a e w o
114 234 uaasmaaildy zos vugrusesiuTasnszyaunisignme Issiilve
vnlgasndreduivaglIdhnmiailanni cd_zos nnuenmelssiiion de

(1-)CA(NH,),” +(x)Zn(NH,),” + S* + site —» Cd,,Zn.S + 4NH, (2.38)

a ad
252 mufiadlany1aves Cd, Zn S vunszandlas
Tumsanwninued CdS uaz ZnS MHARAANITAZAY (solubility product ; K,) tagen
] 3 3/
ASNANYD (equilibrium constant ; K,) 19989 CdS 18z ZaS dnwanaeiuaaiu sasusalu
< T P @ y
MINAKANYDY ZnS 191 I1wes cdS  Tumsanwdndunanaln'ld 2 uuy drefudsi de
< 2{‘ U=s 1 < s A
1. aalamsaanannieluiifeas  TasezSentinmsanaanuuyulalusiien
(homogeneous  precipitation) ~ #39na lnnisdudriumunguieudenguiou
‘é s Q 1 = Qs s 4
(cluster by cluster) #eazyITuAIBgUUAIMTIVBITIUTOSURITUA 2.36 Uay
2.38
2 A a é’ da 9 as ~ 1 .
2. nalnlunmsensdnfifadudimiviivesgiusessy Gendn leesude’lessu
(ion by ion) #wSemsannanuuLIanme 15ilen (heterogeneous precipitation)
2 o + + a  ar + +
92 cd” we zo™ wlUSuiy NE, naefiu cdNHy),” wSe Za(NH),?
4 { & o t . a @ a ' a g
udafmAsuiimfadunie site vufigusessuanstemsiinasou
3 v
(adsorption) Y1 Twanavewen Tuifisngasenunluvnziuedlessy s* 4
k%4 [}
agUTMIuIza s swdnuuaalisy lessunsedad loeunanuiy

CdS 1139 ZaS A3 2.37 uay 239
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300, 400, 500 °C mnﬁﬁuma“lﬁ'nﬁmmmmf°f1=v'1uimmuu?fm§ Wyl 30 i

' v v v
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USinamsedu
AT IUNTNYOI Zn | CdSO8AH,0 | ZnSO,7H,0 | SCINH), | NH, | N,HOH
(x) ) (2 (2 (ml) (ml)
0.0 0.0000 05709 | 1684 | 273
0.2 0.3078 00862 | 05709 | 1684 | 273
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0.6 | 0.1539 02587 | 05709 | 1684 | 213
0.8 0.0769 0.3450 05709 | 1684 | - 273
0.9 0.0384 0.3881 05709 | 1684 | 273
1.0 0.0000 0.4313 05709 | 1684 | 273
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