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Structural and Optical Characteristics of ZnS/CdS Powders and Thin Films
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Abstract

The ZnS/CdS thin films were made using 99.99% ZnS and CdS(Aldrich) powders in 7x10°torr. The ZnS layer

was coated over the CdS layer on an AlOx membrane within a vacuum, at the average speed of 1A/sec. After

studying the ZnS/CdS and CdS thin films(both with the dimensions of 2.52nm), using fluorescence spectroscopy

and comparing the respective results together, we found that although both of the resulting spectra peaked at

390nm, the ZnS/CdS thin films showed a narrower peak, and a higher intensity of photoluminescence than the

CdS thin films. The particles of ZnS/CdS thin films also proved to be more homogeneous in size. In addition, the
ZnS layer acted as a protective layer. Also, after studying the spectra of ZnS/CdS thin films taken 30 days after

their preparation, we found no signs of aging. These results were verified through the scanning -electron

microscopy(SEM), EDX analysis, thin film X-ray diffraction, and luminescence spectroscopy.
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Fig. 1. ZnS(sphalerite) % CdS(wurtzite) 2+2kthin films)
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Fig. 2. 1) and 3) SEM views (left) of ZnS and CdS
powders. 2) and 4) Energy dispersive X-ray
spectrometric analyses (right) with the presence
of (Zn, S) on ZnS pellet and (Cd, S) on CdS
pellet, respectively
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Fig. 3. Systematic diagrams of AIOy template (left) AlOx
layer, ZnS layer, and CdS layer (right)
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Fig. 4. 1) SEM view (left) of ZnS thin fims on the AIOx
template. Energy dispersive X-ray spectrometric
analysis (right) with the presence of (Zn, S) on
ZnS thin fims on the AIOx template. 2) SEM
view (left) of CdS thin fims on the AIO«
template. Energy dispersive X-ray spectrometric
analysis (right) with the presence of (Cd, S) on
CdS thin films on the AIOx template. 3) SEM
view (left) of ZnS/CdS thin fims on the AIO«
template. Energy dispersive X-ray spectrometric
analysis (right) with the presence of (Zn, Cd, S)
on ZnS/CdS thin films on the AIOy template.

Fig. 4. 2)9} Table 12 3}3HE WH=A] ZnS, CdS,
ZnS/CASE AIO, 7]¥ol] ZEE WhefFH o] 81
A Qasd U@ oluA B XA BB 24
(Energy dispersive X-ray spectroscopy(EDX))< 3+ 23}

St Al 871433 2] A3 A45(20109 8Y) /661



71 A

otk Xray AlUA FA4tel thated Ko, K & Lo, Lp
A gHozRE, thepnel weEwel 94 cast
A} sEo] FREHASS RIS, dE S04
Wi, CdS £ wehe] A9 4216 % S(ETAIE,
41.78%) : 57.84% CA(EZAIE, 5827%)2ZMA, YA} H|
2 & 1Y 19 A%E BRAY 7|FoE AEst
AlO, o] A AlF 9 O7F ZE AL, Cd 9
Zke] YA o)t BEEFRT FE7) 1 oy
Ag7} AHEE. 53838, v EA2 CdSed] AME-©
2 Z3Z7] chamber W, Cd 9A7} 299 Ay -
10%orr S27]9] JFEe A 93 Ldr )= ¥
= sleAdo] =oh znS By vkl ggla ZnS/
CdS "] Aex XA AFSIAY CdS EEF
uhaha) o A4S B

Table 1. Energy dispersive X-ray spectrometry analysis
of ZnS and CdS powders, ZnS, CdS, and ZnS
/CdS thin fims on AlOy template(Fig. 2 & 4)

. % Cnt. %
B | Hae ype Wi. /s | Atomic
ZnS 20.12 | 54.40 | 33.93
Powders
Cds 16.96 | 7745 | 41.73
S | Ko ZnS 15.84 | 50.13 | 27.73
Thin Films

(Zn,Cd)S | 1658 | 37.00 | 34.15

Powders ZnS 79.88 | 57.24 | 66.07
n | K, o ZnS 84.16 | 29.65 | 72.27
Thin Films

(Zn,Cd)S | 39.95 | 9.32 | 40.34

Powders CdS 83.04 |153.77| 58.27

Thin Films
(Zn,Cd)S | 43.47 | 38.90 | 25.51
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Fig. 5. 1) X-ray diffraction trace of the CdS thin films
on the AIOx membrane. 2) X-ray diffraction
trace of the ZnS/CdS thin films on the AIOx
membrane. 3) X-ray diffraction pattern of the
CdS powder. 4) X-ray diffraction pattern of the
ZnS powder
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