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The dye-sensitized solar cell (DSSC) has attracted much attention as a possible source of efficient and
inexpensive solar energy conversion since its conception by Gratzel and O'Regan in 1991. The Gratzel
cell comprised of nanoparticle TiO, sensitized with [Ru(4,4'-dicarboxy-2,2'-bipyridine),(NCS),] in
contact with I;/") reached the current record maximum efficiency of 11.2% and has long since
plateaued over the past 17 years, indicating that this particular system may be essentially optimized.
Two strategies for improving the efficiency of DSSCs are illustrated in the figure below. One strategy is
to decrease the optical bandgap, and another is to shift the redox shuttle's electrochemical potential to a
more positive value. The former will allow more light collection and therefore greater photocurrent
density, and the latter will increase the photovoltage.' The overall efficiency of a DSSC is determined
by the product of the photocurrent and photovoltage, so as long as both or one of these is increased
without compromising the other, significant improvements in future-generation DSSCs are anticipated.
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