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Dye-sensitized solar cells (DSC) are made of
wide band-gap semiconductor of nano-porous films,
which provides large surface area for dye adsamptio
against projected area.[1] This structure allowgddight
absorption in a thin film with simple fabricatiomgeess,
which is desirable for low-cost high-efficiency aotells.
The highest efficiency achieved at this momentheua
10%.

To increase the efficiency and reliability with
lowering cost, further understanding of charge gpemt
mechanism in DSC is required. Electron transporth&
nano-porous films has been studied by several group
showing that slow electron diffusion coefficient$ivh
are more than a few orders of magnitude lower than
in a bulk TiQ. In DSC using an electrolyte containing
redox couples, charge recombination lifetimes ang lso
that the diffusion lengths are about the thickneSshe
films.[2] However, using electrolyte may not betable
in view of long time reliability. On the other hanghen
the electrolyte is replaced with solid state halaductor,
recombination lifetimes would become shorter, rasgl
shorter diffusion lengths and lower charge coltatti
efficiency. Here, increasing electron transportpemties
remains an important issue as well as increasing
recombination lifetime.

Electron transport in nano-porous films depends
on several parameters. In DSC, electrons in time &ite
surrounded by larger number of cations in nanoescal
range. Hence, the electron transport has beenibedcr
mainly with diffusion.[2-4] Measurements of electro
diffusion coefficients were performed by severathmoels,
showing light intensity dependence. Figure 1 shtives "o
current transients from the same DSC induced kaserl WS
pulse (Nd:YAG,A=532nm, 7ns) under continuos lighto
irradiation of different intensities from a HeNesda.
Time constants of the current transient decayseaszd
as the light intensity of the HeNe laser decrease
indicating that the electrons take longer timer&vel the
same distance under lower electron densities ifilthe

Parameters to affect electron transport are ngt
only light intensity but also Ti© nano-particle 75
preparation methods, film annealing temperatureigba
size, species of cations in an electrolyte, andsitieand
diffusion coefficients of cations in the electr@yb,6]
Figure 2 shows the measured electron diffusion
coefficients in DSC prepared from different sizéSm,
nano-particles prepared by a same method (Home)made
TiO, by different preparation method (Nanoxide-T), and
different hole conductors (solution and gel) undstious
light intensities. All shows the increase with thght
intensities but orders are varied. In view of metisize,
as increase the particle size, the electron difusi
coefficients increased.

With the results of charge recombination lifetime
measurements, diffusion lengths can be estimatade®
on the results from the different Ti@ano-porous films,
only increasing diffusion coefficients is not enbutp
increase the diffusion length. Furthermore, effexlight
absorption coefficients should be taken into actdon
optimize the charge collection efficiency. Paramseter
optimization of DSC will be discussed in view ofCpi
film properties.
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Figure 1. Current transients induced by a pulse
laser under continuous irradiation to DSC.
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Figure 2. Electron diffusion coefficients in DSC,
prepared from various Ti(particles under

various light intensities.



