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A Study on FTO-less Dye Sensitized Solar Cell with Ti Deposited Glass
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Abstract - Dye-sensitized solar cells (DSCs) have taken much attention due to their low cost and easy fabrication
method compare to silicon solar cells. But research on cost effective DSC is prerequisite for commercialization. Fluorine
doped tin oxide (FTO) which have been commonly used for electrode substrate as electron collector occupied most
percentage of manufacturing cost. Therefore we studied FTO-less DSC using sputtered Ti deposited glass as
photoelectrode instead of FTO to reduce manufacturing cost. Ti films sputtered on the glass for different time, 5 to 20
minutes with decreasing sheet resistance as deposition time increases. A light source illuminated to counter electrode in
order to overcome opaque Ti films. The efficiency of DSC (Ti20) made Ti sputtered glass for 20 min as photoelectrode
was 5.87%. There are no significant difference with conventional cell despite lower manufacturing cost.
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Fig. 1 Thickness and sheet resistance of Ti layer in
difference sputtering times
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Table 1 Thickness and sheet resistance of Ti layer in
difference sputtering times

A2 77 (nm) A A gHQ/sq)
5% 74.2 109.3
10+ 122.7 32.52
20 294.6 10.35
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Fig. 2 The J-V characteristic curve of DSCs in difference
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Table 2 The photovoltaic  characteristc  of DSCs in
difference sputtering times
Al ZE 9 n
Cell () Jee(mA/cm®) | Vo(V) | FF %)
FTO 0 13.31 0.64 0.70 5.94
Tib 5 8.531 0.70 0.51 3.00
Til0 10 8.080 0.66 0.76 4.06
Ti20 20 11.34 0.67 0.77 5.87
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Table 3 The equivalent circuit resistance of DSCs in
difference sputtering times

A 7F Series
Cell Ru(Q) | Ri(Q) | Rao(Q) .

() Resistance(Q)

FTO 0 1297 | 14.49 7.78 27.46

Tib 5 109.3 | 13.18 | 1105 122.48

Til0 10 29.12 | 1495 | 1041 44.07

Ti20 20 14.16 | 13.11 | 8.356 27.27
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