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Abstract: In this study, we propose Ti hole pattern structure on the transparent conductive oxide (TCO) less
dye-sensitized solar cells (DSSCs) using the lift-off process to improve the low light transmittance and low
efficiency caused by opaque Ti electrode. The formation of Ti hole patterns make it possible to move the dye
adsorption and electrolyte. The DSSCs with Ti hole patterns showed a higher photoelectric conversion efficiency
(PCE) than those with general structure by 11.1%. As a result, The Ti hole pattern structure can be improved to
increase the light absorption of the dyes and PCE of the TCO-less DSSCs is also increased.
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Fig. 1. The structure of (a) existing structure and (b) proposed
structure.

(3-methoxy propionitrile, WaKo) 10 ml £0j9j] Lil
(Lithium iodide, Aldrich), Ix(lodine, Aldrich), DMP
I (1,2-dimethyl-3-n-propylimidazolium iodide,
Solaronix) % 4-TBP (4-tert-butyl pyridine,
Aldrich)& z+z+ 0.5, 0.05, 0.6 ¥ 0.5 M9] vz
5tof 12A17F &9F wylsto] &5AI7] Asid s FUst
of dadsd HIHAA & AS AR

Artetd] Zetao] FA4E TiOy/Ti = mige] oW
7 mHe ZAMAANE O] (S-4700, Hitachi, Japan)
2 &ofl SAEUH. ATt Al Pt AoiAS

Fepro] Ribg 548 Yol uAt ARM-THAY B
7] (Cary 500, Varian, Australia)E o]-g&3}to] 2

!

AAtE deds HEAAlE WREATS WEsHI

Q 17] (ZAHNER IM6, Germany)S

Z 107~10° Hzo| Fups g

oz FAsIYT. dads HYA

A4 (Voc), AFE= (sc),

A& (FF) ¥ gA¥gtss (n)o 5742 1,000 W

Xenon #met AM 1.5 G HE7I FAH &2t A&

o|E] A|AHE! (Polaronix K300, McScience, Korea)&
AFgatol 5ot

re

Akt Fekao] FA4H TiO,/Ti & miHe o
1 #H FE-SEME & 1o YERIct

d 29 (a)= ©HolL (b= mHo|Y At
20 Z”HE Ti0d] FA= 5.48 umo|il, & 1f

Fig. 2. FE-SEM images of the Ti-electrode hole pattern (a)
cross section and (b) surface.
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Fig. 3. The transmittance of Pt counter electrode and Sodalime
glass.
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Fig. 4. Photocurrent density-voltage characteristics of DSSCs.
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Table 1. Photovoltaic parameters of DSSCs.

Table 2. EISs parameters of DSSCs for on the FTO and Ti-electrode.
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Fig. 5. EISs of DSSCs made with FTO and Ti-electrode.
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