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Figure 15.16 Continuous process for the fabrication of monolithic series-connected DSSC
modules. Reprinted from Sol. Energy Mater. Sol. Cells , 44, Kay A, Grätzel M, 99–117,  (2002),
with permission from Elsevier Science

15.5 SUMMARY AND PROSPECTS

Since 1991, when Grätzel and coworkers reported the development of the highly efficient,
novel DSSCs, researchers throughout the world have intensively investigated DSSC mech-
anisms, new materials, and commercialization. A maximum efficiency of 10.4% has been
obtained under AM1.5 in the laboratory. In addition, satisfactory long-term stability of
sealed cells has been achieved under relatively mild test conditions (low temperatures
and no UV exposure). It will be possible to achieve commercial DSSC production in the
near future for indoor applications, such as calculators and several kind of watches. For
expanded commercial applications, however, there are several problems that confront us.
Overcoming these problems greatly brings DSSC close to expanded commercialization.

(a) Improvement of efficiency

For commercial applications, efficiency higher than 10% (e.g. 15%) is sure to be desired.
Expanding the absorption property of the photosensitizer to near IR region is necessary
for improved JSC. The absorption property of black dye, whose absorption threshold is
close to 920 nm, is expected to be the optimal threshold for single-junction solar cells
similar to GaAs. Development of new photosensitizers able to absorb in the near IR
region is also desired. Extending of the region of ICPE spectral sensitivity with black
dye or other new photosensitizers from the typical 500–600 nm out to 700–900 nm
would increase JSC from 20 to 28 mA cm−2 resulting in an overall efficiency of 15%.
The absorption coefficient of the photosensitizers and the light-scattering effect of the




