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Abstract Uniform TiO, blocking layers (BLs) are fabricated using ultrasonic spray pyrolysis deposition (USPD)
method. To improve the photovoltaic performance of dye-sensitized solar cells (DSSCs), the BL thickness is controlled
by using USPD times of 0, 20, 60, and 100 min, creating TiO, BLs of 0, 40, 70, and 100 nm, respectively, in average
thickness on fluorine-doped tin oxide (FTO) glass. Compared to the other samples, the DSSC containing the uniform
TiO, BL of 70 nm in thickness shows a superior power conversion efficiency of 7.584+0.20% because of the suppression
of electron recombination by the effect of the optimized thickness. The performance improvement is mainly attributed to
the increased open-circuit voltage (0.77+0.02 V) achieved by the increased Fermi energy levels of the working
electrodes and the improved short-circuit current density (15.67+0.43 mA/ecm?) by efficient electron transfer pathways.
Therefore, optimized TiO, BLs fabricated by USPD may allow performance improvements in DSSCs.
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Fig. 1 TiO, BL-40 nm, TiO, BL-70 nm % TiO, BL-
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Fig. 1. X-ray diffraction patterns of TiO, BL-40 nm, TiO,
BL-70 nm, and TiO, BL-100 nm.
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Fig. 2. (a-d) Top-view FESEM images and (e-h) cross-section FESEM images of pure FTO, TiO, BL-40 nm, TiO, BL-70 nm,

and TiO, BL-100 nm, respectively.
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Fig. 4. Voltage-Current density curves obtained from DSSCs
assembled with pure FTO, TiO, BL-40 nm, TiO, BL-70 nm,
and TiO, BL-100 nm as working electrodes.
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Fig. 3. (a) Open circuit voltage decay curves and (b) electron lifetime obtained from all samples.
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Table 1. Photovoltaic performances of DSSCs assembled with all samples.

Voc (V) Jsc (mA/em?) FFE (%) n (%)
pure FTO 0.72+0.02 13.55+0.37 63.43+0.63 6.16+0.17
TiO, BL-40min 0.77+0.02 14.51+0.40 63.46+0.63 7.06+0.19
TiO, BL-70min 0.770.02 15.67+0.43 62.89£0.63 7.58+0.20
TiO, BL-100min 0.770.02 14.32+0.39 62.55+0.62 6.890.19
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