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Study on the Electrical Properties of W-interconnected DSSC Modules
According to Variation of the Working Electrode Width
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Abstract: In this study, the W-interconnected dye-sensitized solar cell (DSSC) modules composed of a
number of rectangular cells connected in series were investigated, where neighboring cells are processed
in reverse. The DSSC modules, a module of dimension about 200 mm x 200 mm, were fabricated with
different working electrode width ranging from 5 mm to 21 mm. The short-circuit current of the module
increased as the working electrode width increased. Whereas, the decrease in the working electrode width
resulted in the increase of the conversion energy efficiency, fill factor, and open-circuit voltage, which is
explained by the fact that the possibility that electrons are recombined along their path on the transparent
conductive oxide substrate decreases. The module with the conversion energy efficiency of 359% was
obtained with the working electrode width of 5 mm
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Fig. 1. Structure and working principle of DSSC.
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Fig. 2. Structure of DSSC modules. (a) Z-interconnected
module, (b) W-interconnected module.
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Fig. 3. Fabrication procedure of DSSC module.
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Fig. 4. W-interconnected DSSC module composed of 9
rectangular cells connected in series with LED and
frame.
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Fig. 5. Cross-sectional FE-SEM photograph of TiO: film
as a function of the printing number. (a) 1 time, (b) 3
times, (¢) 5 times, (d) relationship between the printing

number and the TiO: film thickness.

Fig. 6. Surface morphology of films. (a) FTO film, (b)
FTO film coated by Pt dots after calcination.
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Fig. 7. UV-vis absorption spectra of the dye-adsorbed
TiO: films as a function of the printing number.
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Fig. 8. Electrical properties of W-interconnected DSSC
modules with different working electrode width. (a) I-V
(e) fill
factor, (d) open-circuit voltage, (e) short-circuit current.
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