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The Preferred Orientation of CdSe and CdS Thin Films
on the AlOx and SiO, Templates
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Abstract

In order to find the structural characteristics of the thin films of group II-VI semiconductor compounds
compared with those of powder materials, films were made of 4 powders of ZnS, CdS, CdSe, and CdTe(Aldrich),
each with 99.99 % purity. For the ZnS/CdS multi-layers, the ZnS layer was coated over the CdS layer on an
AlO, membrane, which served as a protective layer within a vacuum at the average speed of 1 A/sec. After
studying the structures of the group II-VI semiconductor thin films by using X-ray spectroscopy, we found that
the ZnS, ZnS/CdS, CdS, and CdSe films were hexagonal and exhibited some degree of preferred orientation. Also,
the particles of the thin films of II-VI semiconductor compounds proved to be more homogeneous in size
compared to those of the powder materials. These results were further verified through scanning electron
microscopy(SEM), EDX analysis, and powder and thin film X-ray diffraction.

Keywords : Vacuum Coating Technique, Preferred Orientation, Semiconductor Thin Films, ZnS, CdS, (Zn, Cd)S, CdSe,
CdTe, Sphalerite/Wurtzite Nanostructures

1.2 Table 1. Sphalerite Structure and Wurtzite Structure
Zinc Blende :
Atz sigtE WA M-V 2 [I-VIS g\ SRl (Sphalerite) Wortzite
=AE3HE-S YW A (zine blende, sphalerite) T3} Lattice fec hep
S A (wurtzite) T-2 S ZHETHTable D) 7 _ 0, 0, 0)
B 79 thEH9 CdTe, CdSe, CdS 2 ZnS H Anion ©, 0,0 @3, 13, 172)
Cation (1/4, 1/4, 1/4) (28’ (1)/ 3’3 /;gg)
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Fig. 1. 1), 3), 5) and 7) SEM views (left) of ZnS, CdS,
CdSe and CdTe powders. 2), 4), 6) and 8)
Energy dispersive X-ray spectrometric analyses
(right) with the presence of (Zn, S) on ZnS
pellet, (Cd, S) on CdS pellet, (Cd, Se) on CdSe
pellet and (Cd, Te) on CdTe pellet, respectively

0.2\pm ZnS : Zinc-blende
-
25 mm AlO, : Substrate

Fig. 2. Systematic diagrams of AIOx template (left) AlOx
layer, ZnS layer, and CdS layer (right)
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Table 2. Energy dispersive X-ray spectrometry analysis
of ZnS and CdS powders, ZnS, CdS, and ZnS
/CdS thin films on AlIOy template(Fig. 2 & 4).

. % Cnt. %
= 1l e Wt | /s | Atomic
ZnS 20.12| 54.40 | 33.93
Powders
Cds 16.96| 77.45 | 41.73
S | Ko ZnS 15.84150.13 | 27.73
Thin Films
(Zn,Cd)S [16.58|37.00 | 34.15
Powders ZnS 79.88|57.24 | 66.07
Zn | K, 7nS 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
Cd| L,
Thin Films
(Zn,Cd)S [43.47|38.90 | 25.51
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Fig. 3. 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 (lef) of CdS thin films on the AIOs
template. Energy dispersive X-ray spectrometric
analysis (right) with the presence of (Cd, S) on
CdS thin films on the AIO 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 fims on the AIO template. 4)
SEM view (left) of ZnS/CdS thin fims on the
A0, template. Energy dispersive  X-ray
spectrometric analysis (right) with the presence
of (Cd, Se) on CdSe thin films on the AIO«
template.

L} ZnS, CdS ¥ CdSe 2%z} &gt ZnS/CdS
glato] X-A S|HEN
Fig. 4= 3}gE WA znS, CdS9} CdSe LA =,
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Fig. 4. 1) X-ray diffraction trace of the ZnS powders.
2) X-ray diffraction trace of the CdS thin films
on the AIO, membrane. 3) X-ray diffraction
trace of the CdS powders. 4) X-ray diffraction
trace of the ZnS/CdS thin fims on the AIOx
membrane. 5) X-ray diffraction pattern of the
CdSe powders. 6) X-ray diffraction pattern of
the CdSe thin fims on the SiOx membrane.
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ELEZA
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~ XRD pattern of CdSe thin film on AlO, template
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Fig. 5. X-ray diffraction pattern of the CdSe thin films
on the AIOx membrane(Our experimental XRD
data of the AIOx membrane are in the small
graph.).
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