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Abstract

In this case, we report three equivalent circuit models- Transmission Line
(TL) model, simplified(S) model; and S-CPE model- to simulate the data
obtained from the electrochemical impedance spectroscopy (EIS) experiments
of a NT-DSSC device. We found that the new established S-CPE model gave
the best results among others interms of the phase difference and the
impedance percentage deviations. With the device under AM1.5 one-sun
irradiation of varied intensities, we found that the short-circuit (Js;) and
open-circuit voltage (V,.) decrease upon decreasing the irradiation intensity, but
the fill factor (FF) an opposite trend. Because the effect of the FF increasing is
larger than V. decreasing that of the overall efficiency of a NT-DSSC device
slightly increases under low-intensity condition. On the other hand, we
performed EIS measurements equivalent to V,. under dark condition to the
TiO, layer with the same Fermi level (Er) as one-sun irradiation. This approach
excludes complex electron transfer processes in the TiO,/dye/electrolyte

interface so that the corresponding impedance is related to only the electron



interception from TiO; to electrolyte. This method simplifies the interfacial
problem so that we can easily analyze the difference of the cell performance

resulting from different photosensitizers.
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