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Abstract : We are presenting an overview of a R&D trend on dye-sensitized solar cells and organic
polymer solar cells, which are classified into a next-generation solar cell, and the perspective on their
hybridization technology. When considering the competition with inorganic material-base solar cells,
especially, these next-generation solar cells need a new hybridization technology, even though it
is still at the initial stage. The fusion and hybridization of them will be not only attractive in a new
application, but also promising to expect significant progresses in the near future for successful R&D.
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Table 1. Research progresses in next-generation solar cells

T 2 AE L (%) 54 Ref.
HEZS TiO, RuAl 8, 11.18  AF81]:N719 in CH;CN:tert-BuOH (v/v, 1 : 1) + leq. tetrabutylammonium 9
12/ A P S P2 Pk ) chenodeoxycholic acid salt

A8 & (A6141): 0.60 M BMII, 0.03 M I, 0.10 M guanidinium thiocyanate,
0.50 M fert-butylpyridine in AcCN valeronitrile (v/v, 85 : 15)
TiO,, 771 95, 9.03 Y E-81: D149 in CH;CN:tert-BuOH (v/v, 1 : 1) 10
A= &4 0.10 M Lil, 0.60 M butylmethylimidazolium
iodide, 0.05 M I,, and 0.05 M 4-ert-butylpyridine in AcCN:valeronitrile (v/v, 85 : 15)
TiO,, RuAl 95, 7.5 H&-81l: 7907, 3-phenylpropionic acid in CH;CN:tert-BuOH (v/v, 1 : 1) 11
o] 2 M| A3l 732 : EMISeCN contained 0.15 M K(SeCN);, 0.1 M guanidinium thioc-
=z yanate, and 0.5 M N-methylbenzimidazole.
TiO,, RuAl €5, 6.3 HE-87): K-19, diphenylamine in CH;CN:tert-BuOH (v/v, 1 : 1) 12
TAAEA 7314 0.2 M I, 0.12 M guanidinium thiocyanate, and 0.5 M N-methylbenzimidazole
in PMILEMINCS (65 : 35 v/v) + 2 wt% gelator (cyclohexanecarboxylic acid-
[4-(3-tetradecylureido)phenyl]amide).
TiO,, RuAl 95, 5.64 TiO,: KI coated, 13
IA A HE-81: N719,
73 d : PNM4VPL, NMPI, and 12
71 TN 7B} 6.77 Solution processing 14
Hokd=]  Z#E §5A) PBDTTT-CF/PCBM
A 72}, 4.8 Solution processing 15
Zaja §5A DPP(TBFu),/PC71BM
A &AL, 5.0 Thermal deposition 16

ESE) CuPc/C60
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Fig. 1. Representative structures of next-generation solar
cell: (a)dye-sensitized solar cell, (b)organic (polymer) solar cell.
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Fig. 2. Energy level diagram in photoactive layer of next-generation solar cells: a)dye-sensitized solar cell, b)organic

(polymer) solar cell.
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Fig. 3. Organic photosensitizer in next-generation solar cells: (a)organic dyes, (b)semiconducting polymers.
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Fig. 4. Hybrid technologies in next-generation solar cells: (a)hybrid of dye-sensitized solar cell with organic solar cell

(ref. 52), (b)organic-inorganic hybrid solar cell (ref.53).
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