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Abstract : Electrical, photoelectrical and degradation properties of thin film Cu2S-C!dS 
solar cells on the basis ot CdS produced in quasiclosed volume were investigated It was shown 
that these cells have high efficiency ( =  7%) and arc stable.
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The thin Cu2S-CdS helerojunctions are the subjects of numerous investigations aimed at the 
creation of effective, stable and inexpensive solar cells. As a basis layer for production of 
such elements, CdS films prepared by vacuum evaporation [1,2], epitaxial deposition [3], 
ionic spray [4], spray pyrolysis [5-7] and deposition from solution [8] arc used. The vacuum 
evaporation method appeared to be technologically viable for the preparation of effective solar 
solar cells.

It should be noted that thin film Cu2S-CdS solar cells often degrade and therefore, 
efforts are directed to the creation of effective thin film Cu2S-CdS solar cells with stable 
parameters.

In the present paper, the preparation procedures of Cu2S-CdS solar cells produced on 
the basis of vacuum evaporated CdS films and investigation of their structural, electrical and 
photoelectrical properties are presented.
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As a basis material, we used CdS thin films produced by vacuum evaporation in a 
quasicloscd volume, in which high purity cadmium sulfide powder was deposited in vacuum 
onto glass substrates with and without a conducting cover of Sn0 2 - The source temperature 
was kept at 8(X)-850̂ C and substrate temperature varied in the range 150-200X.

X-ray diffractometric investigations revealed that CdS films prepared by vacuum 
evaporation at substrate temperatures of I5()-200'̂ C crystallize in a hexagonal wurtzite 
structure and appear to be fully oriented along c|002] axis. These films have columnar 
structure each column being a separate grain perpendicular to the substrate surface. Resistivity 
of the prepared films considerably depends on the deposition temperature and changes in the 
range 10̂ -10̂  li.cm. For the fabrication of Cu2S-CdS solar cells, CdS films prepared at 
2(K)X' having resistivities p  -  (3-5) 10- Q.cm and thicknesses of (6- 8) |im were used.

The I-V characteristics analysis of helcrojunclion has shown that the dominant 
transport mechanism is generation-recombination in the depletion region with diode factor 
n = 2. The barrier height of heterojunction determined from temperature dependence of 
forward saturation current is = 0.85 eV which is in good agreement with literature 
data |91.

Figure 1. Light J - V charactenstics ( W = 100 mW/cm of Cu 2S-CrdS 
solar celts on the basis of CdS films prepared by vacuum evaporation

Light current-voltage characteristics of one of these solar cells with efficiency 17 = 7% 
(/,, = 32 mA/cm^ = 0.45 V, f f  = 0.5 ai W = 100 mWt/cm )̂ is shown at Figure 1. U 
should be noted that, these solar cells have sufficiently high stability o f  photoelectric



Photoelectrical properties of thin film  ̂„ ,s-CdS solar cells 505
parameters (Figure 2). Preliminary experiments have indicated that putting protective cover on 
such cells increase stability of their operation.
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Figure 2. Short circuit (I )aiid open circuit voltage Voj. (2) degradation cuives of Cu-tS -r̂ dS 
solar cell on the ba.sis of CdS prepared by vaciiiitti evaporation
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