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Cadmium zinc sulfide (Zn-CdS) thin films were grown on the sonicated glass substrates 
by chemical bath deposition (CBD) technique under identical chemical bath conditions. 
Crystallographic properties were analyzed through powder X-ray diffraction (XRD). The 
surface morphological properties were investigated by scanning electron microscopy 
(SEM) analysis. Optical transmittance properties of the optimized Zn-CdS thin films were 
investigated by using UV-Vis spectroscopy.  
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1. Introduction 
 
The ternary compound CdZnS were deposited by various methods such as metal organic 

chemical vapor deposition (MOCVD), spray pyrolysis, vacuum evaporation, chemical bath 
deposition, successive ionic layer absorption and reaction (SILAR). Among these, the chemical 
bath deposition (CBD) method is a cost effective, simpler and more reliable method and gives the 
more precise possibility of obtaining films with required and suitable properties for optoelectronic 
applications and also applicable to large area deposition. Due to the incorporation of Zn2+ in to 
CdS thin films enhances the open-circuit voltage and short-circuit current in hetero-junction 
devices which results the decrease in the window absorption losses [1-7].  

The cadmium zinc sulfide (CdZnS) thin film is one of the promising materials in sensors, 
short wavelength laser diodes and optoelectronic applications. Some recent research reports on 
CBD CdZnS thin films mainly focused the tailorability of the structural, surface texture, optical, 
morphological and photoluminescence emission characteristics by imposing the post and 
preprocesses such as annealing temperature, changing precursor concentration, different substrate 
surface influence and addition of complexing agent on the chemical bath deposited chalcogenide 
thin films [8-11]. The wide band-gap CdZnS thin films have been widely used as a buffer and 
window material in hetero-junction solar cells and in photoconductive devices.  

In recent years the replacement of CdS with its ternary alloy Cd1-xZnxS has been attempted 
for improvement of the (Cd,Zn)S/Cu(In,Ga)Se2 solar cell performance ; this has resulted in a 
higher efficiency of 16.9 %. Moreover, the replacement of CdS with the higher energy gap ternary 
Cd1-xZnxS has also led to a decrease in window absorption loss and has resulted in an increase in 
the short circuit current in the solar cell. In this work, the Zn-CdS thin films were fabricated on 
glass substrates under optimized chemical bath conditions and its structural, surface and optical 
properties were investigated and the results of the optimized sample are presented and discussed. 
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2. Experimental 
 
The deposition took place, at 80° C for 1 hour, on slide glass substrates, well cleaned with 

acetone, ethanol and distilled water in an ultrasonic bath. 0.005 M portion of CdCl2, 0.02 M 
portion of ZnCl2, NH4Cl and 0.4 mol of CS(NH2)2 were dissolved into 100 ml double distilled 
water in a round bottom flask. The pH was adjusted by the addition of 0.2 M of NH4OH solution 
to raise the pH with constant stirring. All the substrates were placed vertically inside the chemical 
bath and the deposition was carried out for 45 min. Finally the obtained films were sonicated for 2 
min and rinsed by double distilled water and dried in air atmosphere. 

 
3. Results and discussion 
 
3.1 X-ray diffraction analysis 
 
The XRD pattern (Fig. 1) of Zn-CdS deposited on glass substrate from CBD technique 

shows broad peaks indicating that the film made up of nano-crystallites. All the peaks in the 
diffraction pattern are in good agreement with the previous reported values. The XRD peaks in the 
pattern figure 1 suggest that the nanoparticles are in the wurtzite form and are in good agreement 
with the reported data on CdZnS. Particle size (D) was calculated by using the Scherrer’s relation 
as shown below. The estimated average Particle size (D) of Zn-CdS film deposited on glass 
substrate shows < 10 nm. 

 Grain size   
. λ

β θ
 nm                                                      (1) 

Where, λ is the wavelength of X-ray source, β is the full width at half maximum and θ is the 
diffraction angle. 

 
Fig. 1 The X-ray diffraction spectra of Zn-CdS thin film deposited on glass substrate  

under optimized condition. 
 
 

The observed crystallographic details on many deposition conditions done by us, by using 
the present optimized condition results the Zn-CdS thin films grown on glass substrate show better 
structural properties than the film deposited from other conditions. 

 
3.2 Surface morphology 
 
The surface morphology of the deposited Zn-CdS thin film under optimized condition was 

analyzed by SEM analysis. Fig.2 shows the SEM image of the Zn-CdS thin film deposited on glass 
substrate. The investigated result showed the granular like surface morphology from present 
optimized condition and it showed densely packed surface morphology and more number of grains 
was observed in small area. Our other samples deposited from different bath conditions showed 
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poor surface morphology than the present optimized conditions. Other bath conditions showed the 
poor surface morphology with the presence of powdery like deposits and more pinholes and voids. 

 

 
 

Fig. 2 SEM image of the deposited Zn-CdS thin film under optimized condition 
 

3.3 Optical property 
 
Fig. 3 shows the optical transmittance characteristics of Zn-CdS thin film coated on glass 

substrate investigated through UV-Vis-NIR spectroscopy in the wavelength range of 300 to 900 
nm at room temperature. 

 
 

Fig. 3 The optical transmittance spectra of Zn-CdS thin film deposited on glass substrate. 
 

The observed optical transmittance is around 85 % for Zn-CdS thin film deposited on 
glass substrate under the present optimized condition. Optical band edge was blue shifted from the 
reported bulk band gap value which suggests that the confinement of particle size in the deposited 
Zn-CdS thin film. We observed the lower optical transmittance from the Zn-CdS film deposited by 
other chemical bath conditios.  

 
4. Conclusion 
 
Zn-CdS thin films were deposited on the glass substrate by CBD technique under our 

optimized conditions. From the several attempts made on the fabrication of Zn-CdS thin films, the 
present optimized chemical bath conditions showed a better structural, surface and optical 
transmittance characteristics. Further investigation is ongoing to scale up the process.   
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