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Cadmium sulphide (CdS) and Cadmium sulphide/Zinc sulfide (CdS/ZnS) thin films have been 
extensively investigated as an n-type buffer layer to form thin film heterojunction solar cells with p-
CdTe absorber layers. The buffer layer affects the electrical properties of the junction and protects it 
from chemical reactions. From the electronic point of view, the CdS and CdS/ZnS layers can optimize 
the band alignment of the device [1 and 2]. Also, these can build a sufficiently wide depletion width that 
minimizes tunneling and establishes a higher contact potential that allows higher open circuit voltage 
[2]. Recently, a particular attention of the researches has been focused on the heterostructures involving 
CdS and CdS/ZnS multilayers [3]. Because of its band gap, it could be an excellent window layer in 
CdTe thin film solar cells. Since Chemical Bath Deposition (CBD) is known to produce solar cells over 
a large area at a low cost and low temperature. The effect of deposition parameters of CdS and CdS/ZnS 
thin films developed by CBD technique were investigated in [4 and 5], principally, the influence of pH 
control of the reaction solution on the structural and optical properties of chemically deposited CdS and 
CdS/ZnS thin films. Different films thicknesses of CdS and CdS/ZnS thin films were deposited onto a 
glass substrate. The structural surface morphology of as-deposited CdS and CdS/ZnS thin films was 
characterized by SEM. The physical conditions were kept identical while growing of the samples. The 
investigation of the effect of the synthesis method on the change the ammonium hydroxide by buffer pH 
(from 10.1 - 13) contributed in increases the growth kinetics, resulting in thicker films. 
In this paper, a comparative study of CdS and CdS/ZnS thin films deposited by CBD as a buffer layer 
solar cell was carried out. The CdS and CdS/ZnS thin films were fabricated by CBD technique on a 
glass substrate for a deposition time of 60 minutes at a bath temperature of 90 ºC. These thin films were 
synthesized by chemical bath deposition using acid as a complexing agent with pH values between 10.1 
to 11.3 for the CdS thin films and for the CdS/ZnS thin films with pH values between 11.4 to 13, these 
can be seen in the Figures 1a and 1b, respectively. The SEM photos (see figure 1a) show the surfaces of 
CdS films grown at 60 minutes deposition time and to different solution pH values. Based on the optical 
transmission measurements, the square of absorption coefficient (α2) is plotted as a function of phonon 
energy (hν) in figure 1c, one can see the energy band gap, Eg, values 2.38, 2.58 and 2.44 eV for pH 
values, 10.1, 10.6 and 11.3, respectively. In the other case, for the CdS/ZnS thin films grown at 60 
minutes time deposition, one can see the SEM photos of the samples surfaces in the figure 1c. Also, we 
found different energy band gaps for different pH values; for pH=11.4, Eg equals 2.74 eV and at 
pH=11.8, Eg equals 2.7 eV, these values are pretty similar of the literature [6]. Finally, these studies 
show that the pH contributes noticeably to the growth and to the structure of deposited CdS and 
CdS/ZnS multilayer films. This may be interpreted by the decrease of the film thickness. From these 
studies, we are able to optimize the process in order to produce the layer suitable for optical window in 
solar cells. For the case of CdS thin films, it is better to use acid as a complexing agent with pH value 
equal to 10.6 and for the case of CdS/ZnS thin films, it is better use with pH value equal to 11.4. This 
approach could be used in improving the spectral response of CdTe-based solar cells. A higher band gap 
was observed for CdS/ZnS, it indicates that there is clear short-wavelength advantages in current 
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collection with the potential of increasing short-circuit current density for Cd/ZnS compared to CdS.  
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Figure 1. SEM photos of the samples surfaces of CdS thin films (a) and Cd/ZnS thin films (b) grown at 
60 minutes time deposition to different solution pH, A:11.4, B:11.8, C:12.6 and D:13. α2 versus hν plot 
for CdS thin films (c) and for CdS/ZnS thin films (d). 
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