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Abstract

In this paper, CdS thin films, which were widely used as a window layer of the CdS/CdTe and the CdS/
CulnSe, heterojunction solar cell, were grown by chemical bath deposition, and the structural, optical and
electrical properties of the films on reaction temperatures were investigated. Cadmium acetate and thiourea
were used as cadmium and sulfur source, respectively. And Ammonium acetate was used as the buffer solution.
As the reaction temperatures were increased, the deposition rate of CdS films prepared by CBD was increased
and the grain size was large due to mcreasmg reaction rate in solution, also optical transmittance of the
films in visible lights was increased on rlsmg reaction temperatures.
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ZAslo| A BlwA e HAS Bol7] mEo] CdTe
T2 CulnSe, YA Y] FEHZ08 2 AL 2. AlsidiH
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olg]gt CdS Hetel Az WHezE JFTAY CBD®o 9% CdS 2 S3AZ 7#e=
(vacuum evaporation), 23 ¥ " (sputter), ZH Corning 7059 %—E]E obM| &, HerE, Z2ETE ©f
(electrodeposition), 2=Z#|0] B3 (spray pyrolysis), g3t MHE & AL 7 ]”\i 7zt ARg-st
CBD® (Chemical Bath Deposition) 5°] I=tl, ©] At} Cadmium 2 sulfur o] FFULEE 7t
Z 89 ARAYozr ETl= CBDH2 A7EA Z} cadmium acetate (Cd(CH;COO),)%} thiourea
ZAA o] FHolutx, Brete] i A skE olg & 3 (NH),CS)E AH&-3I%l3L, complexing agent ¥ pH
on, AW EH $53ith. CBDHOIAM wEke] B 2EAEE ammoniaNHy)E AHESITH =3 F
Aol JIgE MX e RUCEES cadm1um*]- sulfur Ag whgol o3 F2 JAE YL A8, &
AX(source)®] TH F FE, W%, &4 e & o] pHE] ¥stE Z0]7] g W (buffer)EA]

ammonium acetate(NH,CH;COO)E A3} T}, ©]
*Corresponding author. E-mail : swc8384@dreamwiz.com ] cadmium acetate & thiourea®] &%=+ 0.025 M,
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ammonium acetate®] TEE 0.1 ME TARHA|7)3,
pH 101 €A 2744 300 nm FAZE F2E A
HE Azttt €ds e F3E 98 WA A
g 5‘?_—3—51:7} Eole vEE&7100 AHE 7)1
< AAAZ F impellerZ HFSPHA] cadmium
acetate, ammonia, ammonium acetate <92 W3-8
A& YolFErt wg87] W &%E water bath
el A8 heaterg ©l-§3td 65~95°CE 4o
< thioureas EEr) oW FEHE WAt g A
&AL, SEE =] ‘T‘77'"E =73t CdS vhete
= ALstAch Alxg Bhete] RA =
surface profiler(a-step, Tencor 5005 ©]&3}] =
goinom, AR7F2E A 98 XA 8d
#AAHRigaku Co., Rotaflex Ru-200, Japan)E 3}
o}, dteke] wAlet AXY A7)= SEM(Scanning
Electron Microscope, Stereoscan 440, Leica Cambridge
Ltd England). 2 #2st9ia, H3F wkal jite)
4| Hsl= SEMel F-2H EDS(Energy Dispersive
Spectroscopy)—g o]-g3la] AT FHA] w2
uheke] FE4-E3 9hALE-E UV-Visible spectro-
photometer(Hitachi U-3100, Japan)E ©]-&3l] 7|
of ¢ WFe R FE AAAA FAH3AT o)
wje} g 9lE zhzE 300~2000 nme. 2 3tk Al
ZE upute] ¢k Adejol 9] HIAEL two-probe W
o2 FAsAT HATY S A HdFe=
= AH(indium)E ¢F 100nm A= FF =235
ot & AdEeAe] B F2] halogen lamp
EHE Al¥o] 2AtEE 9o Al7]E photometer
(Newport, 1815-C)& ©]-&3stc] 100 mW/em’E %3
& & 24319
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18 12 cadmium acetate/thiourea®] H|9} ammo-
nium acetate® S=E 712} 0.025/0.025 M, 0.1 M2
2 AAAFA, pH 1191 dHZANA WS-8l o]
2EE 65-95°CE HsZE o CdS ¥ 4%
< U Aot} 2% Frbol ule} Be &£
7b webx] f3ts FA9 CdS urEe Al ZbskeEd
dele A dSEHAA N &9 Yo cdS ¥
A7t wol FGHIAT. =2 T2 %oM = cadmium
acetate®} thiourea®] E3&T7l Wl £Ayo
Cd*'9} §70]L9) Exr) Z7tskal, o]&E9) kinetic
energy 7kl wWE g ol 7k J5zg o
2 Qe whe&HerE SUkevh ey 22wk
T2 Qg g ellre] 71l 2 gHhomogeneous)
g2 & el CdS colloidal PIEARS FA17
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Fig. 1. Deposition rate of CdS films as a function of the
reaction temperature.
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AA T, FAT HAHo] dojub= 80°C olAte) wkg
2504 dg F de HY ¥ FAE e
B3,

a9 2= WhEREd W& CdS BHehe] XRD(X-

Ray D1ffract10n)~ ‘%E]-‘:H 2ot CBDH | 23]
Azgk CdS ke w20l BAIglo] hexagonal
phase®] (002), (110), (112)¥ X+ cubic phase?]
(111), (220), BIHHLZRE ] WAl &) Fal=
peaks #&ET 4 3121, hexagonal®] (002) v
cubic®] (11D Hgko g MU E 7Ex| 3 A A
P2 ¢ 5 Utk CdSE hexagonal (wurtzite) phase
9} cubic(zinc blende) phase2] 5§ 7He] AA F2=E
EA)3t=dl, hexagonal phase= 25~900°Co|A] 2+
Shobr EEAL glemd, dntdom golye o]
EEe} e WA, Ss UASA
B} PRk Aol dojitt. 4% hexagonal
hexagonal¥} cubic phase’} Ex}= o] & vt
ion-by-ion “37gol oJsf Lao] b, vj
Frote eFAA] A Q% FFomA A
3Hel 5448 JER R, BEate] uleko clyster-
by-clusterel] ©J3} 73=™, &4 cubic phaseZ 7zt
=}, Korsunskaya 599] X370 wrad (001)HL
2 AAE CdS, CdSe, Cd(S, Se)o2 # 2o <
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Fig. 2. X-ray diffraction patterns of CdS films deposited
at different reaction temperatures.
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Fig. 3. Dependence of lattice constant of CdS films on
reaction temperature.
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Fig. 4. Optical transmittance of CdS films deposited at
different reaction temperatures.
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Fig. 5. (ahv?-hv plot of CdS fims deposited at
different reaction temperatures.
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Fig. 6. Optical band gap of CdS fims deposited at
different reaction temperatures.
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Fig. 7. Optical reflectance of CdS films deposited at
different reaction temperatures.
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Fig. 9. SEM micrographs of CdS films deposited at different reaction temperatures.
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