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A study on the Oxide Semiconductors electrodes for DSSC
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Abstract Dye-sensitized solar cell(DSSC) has aroused intense interest owing to its competitive price and stabilized
properties than Si based solar cells. Recently, many studies have been reported on the DSSC, especially development
of a transparent conductive oxide-less dye-sensitized solar cell(TCO-less DSSC). In this paper, a thick and porous
Ti electrode for low cost DSSC developed its properties.

To estimate the Ti electrode, the films are tested FESEM and J-V evaluation method. An increase in Ti thickness
from 50 nm to 200 nm mainly affects the fill factor without noticeably changing the photocurrent density. It was
confirmed that optimal DSSC efficiency was obtained at Ti 150 nm.
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Fig. 1. Structure of Fabricated DSSC
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Fig. 2. Fabrication methods of TCO-less DSSC

Table 1. Sputtering conditions of Ti electrode

Substrate Corning glass
Working Pressure 4X 10* Torr
DC Power 100w
Pre-deposited Ti 10 nm

(adhesion layer)
Thickness
Substrate temp.

50,100, 150, 200 nm
No heating
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Fig. 4. FE-SEM surface images of Ti electrodes, thickness
of (a) 50nm, (b) 100 nm, (c) 150 nm, (d) 200 nm
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Fig. 5. The current-voltage curves of DSSCs

Table 2. The photovoltaic properties of DSSCs

Adsorbed
CE(%) Voe(V) Joe(mAiem?) FF(%)  dye(x 10 ¢
mol cm?)
Ti50 nm 2.79 0.711 12.46 31.55 6.704
Til00 nm 4.45 0.728 11.50 53.13 6.678
Til50 nm 4.52 0.723 11.65 53.74 6.638
Ti200nm  4.29 0.690 10.61 58.60 6.169
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Fig. 6. The impedances spectra for DSSCs with
different Ti thickness

Table 3. The parameters by fitting the electrochemical
impedances spectra

R(@) Ri(@) Ry(@) Rp(@) Rl

Ti 50nm 67.08 23 85.4 - 90.08

Tilo00nm 41.74 17.54 15.43 20.34 79.62

Tils0Onm 36.83 1115 21.19 27.71 75.69

Ti200nm 14.82 10.99 23.47 34.36 60.21
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