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Research and development about the improvement
of the third generation solar cells

LORE FHT, B BB

Takeshi Inada ™, Naomi Matsumura ", Takao Okuda ', Masahichi Kishi " '

The method for improving a conversion efficiency of dye-sensitized solar cell was studied. The

anode electrode was made by dipping Ru535-bis-TBA (N719) after heating the ITO glass spread with

TiO,(ST-21) paste at 723K, whereas, the cathode electrode was prepared by coating a carbon powder on the

Pt-Pd alloy sputtered ITO glass. Electrolyte Solution was provided by Acetonitrile for a solvent adding Iodine,

Lithium Iodide, and Tetrabutylammonium Iodide. Various attempts have been made to get 4.8% conversion

efficiency. However precise control of conditions seemed to be necessary to obtain the steady value of
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Fig.1 Operating concept of dye sensitized solar cell
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Table 1 Composition of TiO, paste.
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Table 2 Composition of solution of dye.
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Table 3 Composition of electrolyte solution.
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Fig.2 Typical structure of experimental dye-sensitized solar
cell.
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Fig.3 Schematic diagram of the conversion efficiency measurement
system for experimental dye sensitized solar cell.
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Fig.4 The I-V characteristics of the experimental solar cell, No.98,
without employing carbon coated cathode
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Table 4 Manufacture condition.
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Fig.5 The I-V characteristics of the experimental sample,
No0.99, with employing carbon coated cathode
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Fig.6 The I-V characteristics of the experimental solar cell,
No.99, without employing Pt-Pd coated cathode in Solar
simulator irradiation.
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Fig.7 The I-V characteristics of the experimental solar cell,

No.100, with employing Pt-Pd coated cathode in solar
simulator irradiation.
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Fig.8 The averaged conversion efficiency characteristics as
taking ITO glass baking time as parameters
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Fig.9 The averaged conversion efficiency characteristics as
taking ITO glass baking temperature as parameter

Table 5 Making condition of dye sensitized solar cell made
for trial purposes
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Fig.10 The average conversion efficiency characteristics
as taking dipping time of anode dye as parameter
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Fig.12 Conversion efficiencies variation among the four
experimental samples, No.l44a~d made by same
specification

Figl3. The top-view of experimental dye-sensitized solar

cell, No.144
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Fig.11 The typical I-V characteristics of the experimental dye sensitized solar

cells under metal halide lamp irradiation.
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