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Abstract 

This article present the data of the study of the structural, optical and vibrational properties of CdS:Al thin films 

synthesized by chemical bath deposition (CBD) method after aging. The samples were characterized by X-ray 

diffraction, UV-vis and photoluminescence spectroscopy, and Raman spectroscopy. X-ray diffraction pattern of the 

samples disclosed hexagonal crystalline structure of CdS. The crystallite size was estimated for each thin film. The 

energy band gap was calculate using the Tau plot method. The samples present defects in their structure. A detailed 

study on the structure was carry out in the region of 200 to 800 cm–1, where the 1LO and 2LO phonon modes are 

presents. The data have not been reported nor discussed for now. 

Keywords : CdS:Al, Chemical bath deposition, Optical properties, Structure, Thin films.  
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Resumen 

Este artículo presenta los datos del estudio de las propiedades estructurales, ópticas y vibracional de películas 

delgadas de CdS:Al sintetizadas por el método de deposición de baño químico (DBQ) después del envejecido. Las 

muestras fueron caracterizadas por difracción de rayos X, espectroscopia UV-visible y fotoluminiscencia, y 

espectroscopia Raman. El patrón de difracción de rayos X de las muestras presenta una estructura cristalina 

hexagonal de CdS. El tamaño del cristalito fue estimado para cada película delgada. La brecha de banda de energía 

fue calculada empleando el método de Tau. Las muestras presentan defectos en su estructura. Un estudio detallado 

sobre la estructura fue llevado a cabo en el rango de 200 a 800 cm–1, donde los modos vibracionales 1LO y 2LO 

están presentes. Los datos no han sido reportados o discutidos por ahora. 

Palabras claves: CdS:Al, Deposición de baño químico, Estructura, Películas delgadas, Propiedades ópticas. 

 

1. Introduction 

 

The data presented in this paper is related to a 

research article entitled “Characterization of 

chemically-deposited aluminum-doped CdS thin 

films with post-deposition thermal annealing” (1).  

The data contain a description on 

characterization of undoped and aluminum-

doped CdS thin films synthesized by chemical 

bath deposition method. The aged samples were 

characterized to know if their properties have 

been modified for use in solar cells (2).  Their 

characterization was carried out using various 

analytical techniques. All corresponding Table 

and Figures are provided with this article.   

2. Methodology 

Here, we describe the measurement to determine 

the properties of the thin films (3-5) after aging. 

Several sets of aluminum-doped CdS thin films 

were grown by chemical bath deposition (CBD) 

on glass substrates (25 mm x 75 mm x 1 mm) 

using bath solutions with different 

concentrations of Al. The recipe to prepare 

undoped and doped CdS thin films is described 

in (1) and (4), respectively. The samples were 

characterized by using a X ray PANnalytical 

X´pert Pro diffractometer, the absorbance 

measurements were analyzed using a Chromtech 

spectrophotometer CT-8600, and 

photoluminescence (PL) measurements were 

performed at RT in a Perkin Elmer 

Spectrofluorometer LS55. Finally, Raman 

spectra were recorded at room temperature using 

a DXR Raman spectrometer ThermoFisher 

Scientific. Radiation of 532 nm (2.33 eV) from 

diode laser was focused on the samples in a 

backscattering geometry. 

3. Results y discussion 

Figure 1 shows the XRD patterns for all 

synthesized samples whit different Al content. 

The principal (002) plane corresponds to the 

hexagonal crystalline phase of CdS and no other 

peaks have been observed, which indicates that 

the Al ions do not change the crystal structure of 

the CdS films. In addition, the crystallite size 

was estimated using the Scherrer´s formula (1), D 

= 0.9 ( cos )–1, and reported in Table 1. 

 
Figure 1. X-ray diffraction pattern from aging 

aluminum-doped CdS thin films synthesized by CBD 

method 
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Table 1. Crystallite size and energy band gap of 

CdS:Al thin films after aging  

Sample 
Crystallite 

size (nm) 

Energy band 

gap (eV) 

0.00 33.25(9) 2.38(6) 

0.25 25.25(3) 2.52(8) 

0.30 12.08(1) 2.55(7) 

0.35 14.55(4) 2.58(6) 

0.40 10.62(2) 2.58(3) 

0.45 16.83(1) 2.55(6) 

0.50 14.09(1) 2.55(2) 

 

The energy band gap (Eg) was calculate using 

the Tau plot method and reported in Table 1. 

Here, we observed an increase in Eg with Al 

content with respect to the CdS thin film. Figure 

2 shows PL measurements of the thin films.  The 

samples present emission bands that could be 

attributed to defect luminescence. The Raman 

spectra of CdS and CdS:Al thin films grown by 

CBD are shown in Figure 3. Here, the 1LO and 

2LO phonon modes are presents.  

 
Figure 2. PL spectra from aging aluminum-doped 

CdS thin films synthesized by CBD method. 

  
Figure 3. Raman spectra from aging aluminum-

doped CdS thin films synthesized by CBD method. 

4. Conclusions and value of the data 

• The data provide structural and optical 

information about aluminum-doped thin 

films after aging of the samples. 

• Method and data will be advantageous for 

solar cell applications.  

• The data can be used for quantitative 

comparison with data from other studies of 

similar materials exposed to different 

experimental conditions. 
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