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Effects of Sintering Conditions of (Cd + Te) Films on
the Properties of Sintered CdS/CdTe Solar Cells.
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ABSTRACT

Sintered CdS/CdTe solar cells have been farbricated by coating a (Cd+Te) slurry on sintered CdS
films followed by the sintering at 625°C for one hour with various heating rates. When cadmium and
tellurium powders are used instead of CdTe powder to form CdS/CdTe junction, CdTe is formed in
the temperature range of 290°C—400°C. The microstructure of the CdTe films depends strongly on
the heating rate of the sintering due to the low melting temperature and the high vapor pressure of the

elemental Cd and Te.

An optimum heating rate obtain CdTe films with uniform and dense micro-

structure which, in turn, improves the efficiency of the sintered CdS/CdTe solar cells.
All-polycrystalline CdS/CdTe solar cells with an efficiency of 9.57% under SOm‘W/crn2 tungsten
light have been farbricated by using a heating rate of 14°C/min.
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Fig. 1. Heating rate of CdTe films for various
firing schedule.
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Fig.2. Structure of 2 CdS/CdTe solar cell.
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(a) SEM photograph of the surface of
CdS film which was sintered at
600°C for 1hr and was reheat-treated
at 625°C for 15 min,

(b) SEM photograph of the cross-section
of the CdTe film coated on the sin-
tered CdS film.

(c) SEM photograph of the surface of
the (Cd+Te) film,
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Fig.4. Cell parameters of CdS/CdTe solar cells as
a function of heating rate of (Cd+Te)
layers.
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Fig.5. Spectral responses of CdS/CdTe solar
cells prepared with various heating rate of
(Cd+Te) layers.
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Fig.6. SEM photographs of the surfaces of CdTe layers prepared with various heating rate
(Cd+Te) layers: (a) 160°C/min, (b) 42.5°C/min, (c) 14°C/min and (d) 5.3°C/ min.
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Fig.9. SEM photographs of the surfaces of CdTe

films which were heated up to 420°C
with heating rate of 14°C/min (a) and
160° C/min (b).
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Fig.10. Series resistance and fill factor of CdS/
CdTe solar cells versus heating rate of
(Cd+Te) layers.
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