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Abstract: DSSCs (dye-sensitized solar cells) based on TiO,/SiO, multi layer AR (anti-reflection) coating on the

outer glass FTO (fluorine-doped tin oxide) substrate are investigated. We have coated an AR layer on the surface

of a DSSCs device by using an IAD (ion beam-assisted deposition) system and investigated the effects of the AR

layer by measuring photovoltaic performance. Compared to the pure FTO substrate, the multi layer AR coating
increased the total transmittance from 67.4 to 72.9% at 530 nm of wavelength. The main enhancement of solar
conversion efficiency is attributed to the reduction of light reflection at the FTO substrate surface. This leads to the

increase of Jsc and the efficiency improvement of DSSCs.
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Fig. 1. Structure of the transparent layer film (TiO,/SIO»/TIO,/
TIO,/SIO,, TSTTS) each layer was fabricated by IAD.

=13

2. 48 ¥

i
oz

2.1 YIRS

0l

Z}

2 oA L YHAPEIR]E2 macleod simulators
o] gsto]l FAstA o, AR dojxl ZF F9 FA
+ E 1o YERI.

TiO.9} SiO, & ZAbst7] 98l fluorine-doped tin
oxide (8 Q-sq, Pilkington, FTO) 7|®& A}&5tY
F7]+= 150 mm X 150 mm= ZIs§s}3ict.

Table 1. TSTTS anti-reflection coating thickness (nm).

Sample TiO, SiO, TiO, TiO, SiO,
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Fig. 2. FE-SEM images of TSTTS anti-reflection coating.
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Fig. 4. The transmittance of pure FTO and TSTTS anti-reflection
based DSSCs.
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Fig. 5. Photocurrent-voltage curves for pure FTO and TSTTS
anti-reflection based DSSCs.
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Fig. 6. EISs of Pure FTO and TSTTS anti-reflection based
DSSCs.

Table 1. Photovoltaic parameters of pure FTO and TSTTS  Table 2. EISs parameters of Pure FTO and TSTTS
anti-reflection based DSSCs. anti-reflection based DSSCs.
Sample Ve Jse i Fill factor  Efficiency Sample Rs R, R,
(V) (mA cm?) (%) (%) (2) (L) ()

Pure FTO  0.731 12.48 58.99 5.38 Pure FTO 13.44 8.76 21.55
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