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rotates for one minute at  speed of 1200 rotates per minute 
(RPM), the sample was heated at 150 °C for 10 mn and then 
the process was repeated 5 times, finally the film was annealed 
at 400 °C for 1hour under air in furnace MF 120 Nuve.  
 

2.2.  Films characterization  
X-rays pattern of samples were carried out in Bruker AXS D8 
Discover diffractometer, CuKα1 (λ = 1.5418 A°) is used. The 
films coated transmittance and reflectance  were recorded by 
Shimadzu 3600 PC double beam UV-VIS-NIR spectrometer, 
the electrical resistance at room temperature was then 
determined by four probes method. AFM observations of the 
coated films were made by using a Quesant Model 250 system 
having an 80x80 micrometer head, in the wave mode in air. 
For the (10 x10) micrometer square images the resolution was 
(300 x 300) pixels, the scan rate was 2 Hz for all cases. All 

analyses were performed with the software from the WSXM 
system 
 

3. Results and discussion  
3.1.  Structural analysis  

The figure 1A shows the X- rays diffraction pattern of pure 
and copper doped cadmium oxide where the angle ranges 
within 20°-80°. The grain size G is given by the well-known 
Scherrer’s formula (1)[4], 

  
θβ

λ
cos
94.0

=G                                              (1) 

Where β is the full width at half medium of the peak, 2θ is the 
Bragg angle and λ is X- rays wavelength. The calculated values 
of G are listed in table1.  

Table1: Some parameters are calculated for pure and copper doped CdO 

The comparison of the observed XRD patterns with the 
standard JCPDS data (05-0640) confirms the structure of CdO 
phase with face centered cubic crystal structure [21]. The X rays 
pattern reveals that all investigated coated films are 
polycrystalline of cubic CdO structure and Bragg position for 
strong reflections like (111) direction was 32.92°, 33.08° and 
33.09° respectively for pure and doped (2 % and 3 %) CdO 
coated films, and then a slight angle shift, estimated at 0.03°-
0.16°, was carefully detected as sketched in fig. 1B. Others 
reflection positions (2θ) and their angle shifts are listed in table2. 
 

 Table1: X-rays results of pure and copper doped CdO 

(hkl) Bragg angle 
2θ (°) 

Angle shift 
∆(2θ) (°) 

(111) 
 

CdO 32.92 - 
0.03 
0.16 

2%Cu 32.95 
3%Cu 33.08 

(200) 
CdO 38.12 - 

0.14 
0.31 

2%Cu 38.26 
3%Cu 38.43 

(220) 
CdO 55.06 - 

0.07 
0.24 

2%Cu 55.13 
3%Cu 55.30 

(311) 
CdO 65.70 - 

0.55 
0.72 

2%Cu 66.25 
3%Cu 66.42 

 
These results are in well agreement with those of literature [22]. 
It seems that the CdO coated films have a preferential growth 
along the (111) direction. Most important peaks of CdO phase 
(111), (200), (220), (311) and (222) are shown in figure 1A. 
Textural coefficient is given by TC = I111/ (1/4) (I111+I200+ I220+I311) 
[4] and data are tabulated according to (111) direction. The 
discrepancy in TC parameter is very low which confirms the 
crystalline structure is maintained at low doping level. 

Consequently, according to both (111), (220) orientations, 
copper doping increases the grain size, while 3 % copper level  
 
doping reduces it.  As shown in figure 1B, CdO is present in 
coated film as confirmed by JCPDS card No. 05-0640, while a 
slight (2θ) shift to higher angle is caused by Cu doping.  The 
ionic radii of Cu (II) and Cd (II) are respectively 0.73 Å and 
0.95 Å and ionic radius ratio is rCu (II) / rCd (II) =0.77, then cooper has 
minor radius than cadmium, it may diffuse in host lattice without 
causing mismatch or distortion, this fact corroborates with the 
slight angle shift. Figure 2 illustrates grain size of samples grown 
by spin coating route according to (111), (200) and (220) 
orientations. The grain size sweeps in average of 6 nm, these 
values due to X rays peaks broadening are minor; this confirms 
the nanostructures aspect of our coated films. Furthermore grain 
size is increased by the Cu doping level (2 %). 
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Figure 1A. X-rays pattern of pure and copper doped CdO grown by 
spin coating process at  1200 RPM, Bragg angle ranges within 20°-80°. 

Sample Grain size (nm ) TC 
(111) 

Eg (eV) T 
(550 nm) 

(%) (111) (200) (220) (αhν)² dT/dλ dR/dλ 

CdO 8.235 8.245 6.199 1.80 2.49 2.59 2.52 56 
CdO: Cu  
2% 

11.246 9.662 7.471 1.72 2.50 2.59 2.59 68 

CdO: Cu 
3% 

8.801 7.853 7.122 1.73 2.56 2.62 2.59 79 
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gap increases with copper level doping and demonstrates a blue 
shift. Low copper doping level maintains the crystalline 
structure, extends the grains and transforms them to high 
transparent nanowires and reduces the ambient resistance.  
These characteristics of high VIS-IR transparency and low 
resistive nanowires can provide to our coated films, produced by 
facile sol-gel route, various applications in material sciences and 
optoelectronics devices which can be investigated in next work.  
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