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Fig. 1 A Schematic representation of the construction and the operational principle of DSSCs.
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E 15 - Table 1 Photovoltaic parameters of DSSCs based on 1a—1d

% ) Dye x10'® molecules cm?“  J/mAcm?  V,/mV ¥/ 7 (%)
g 10 1a 13.9 2.00 504 054  0.89
2 1b 7.9 1.82 464 0.52  0.72
E 05 - 1c 2.5 1.67 452 0.60 0.74
A 1d 2.3 1.73 536 0.58 0.88

0 ¢ Adsorption amount per unit area of TiO, film.
-600 -400 -200 0

Voltage/mV

Fig. 3 Photocurrent-voltage curves of
DSSCs based on 1a, 1b, 1¢, and 1d.
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Fig. 4 Absorption spectra of the dyes adsorbed on TiO; film and the IPCE spectra for DSSCs based on the
dyes; a) 1a, b) 1b, ¢) 1c, and d) 1d. The amounts of adsorbed dyes on TiO, film are 13.9X1016, 7.9><1016,
2.5X1016, and 2.3x10'® molecules cm™ for 1a, 1b, 1c, and 1d, respectively.
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Fig. 6  Chemical structures  of
benzofuro[2,3-c]oxazolocarbazole-type
fluorescent dyes 1a and 2a—2c.
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Fig. 7 Absorption spectra of the dyes adsorbed on TiO, film and the IPCE spectra for DSSCs based on
the dyes 1a, 2a, 2b, and 2¢. The amount of adsorbed dyes on TiO, film is 6.8X1016, 4.4X1016, 3.9X1016,
and 6.6x10'® molecules cm™ for 1a, 2a, 2b, and 2c, respectively.

16 16 16
U, 6.8x107, 4.4x107, 3.9x10°7, Table 2 Photovoltaic performances of DSSCs based on 1a, 2a, 2b, and 2¢

16 2
6.6x10 "molecules cm™), 2a D Jic & Dye x10'° molecules cm®® J/mA cm?  V,/mV  ff 17 (%)

NN — 1a 25 1.30 544 0.60 0.70

7 MBI, 1a OHO LENEEZ R L 6.8 2.12 508 0.57 1.00
7-(1a; Jo = 2.12 mA cm?, 5 = 2a 2.7 1.60 550 058  0.84
5 44 2.10 530  0.58 1.06

1.00 %: 2a; Ji. = 2.10 mA em™, n = 2.9 0.80 430 057 033
o/ 3.9 0.84 435 057 0.34

1.06 %), —J7, 2b & 2 D Je & 2¢ 2.8 0.75 485  0.57 0.34
flilZ.1a &£ 2a DL DITHERT/HE 6.6 1.50 470 0.58 0.67

UWME % 7R L72(2b; Ji = 0.84 mA Adsorption amount per unit area of TiO, film.
em?, 7 = 0.34 %: 2¢; Jie = 1.50 mA

em?, 7=0.67 %), &5, TiO, EMRICIEA SNT-ET & MBILREDQHED F AT VI )ED
A A AL 2 TR D 72012, 1a, 2a, 2¢ ZWE SH 72 TiO, BRROME IR E & 1T > 72, Jib
B UL AT AR L —T —(r=1 ns, Aoy =480 nm), 7EF YT LED(L = 850 nm) % VT, FEmf o
BT D AR D TF A T VT OWIN DR 2B LT, Fig. 8 12T X 912, R —# (s
TNFNT R H)DOE LT HNVEF VNI EFRFD 1le OBEMOFFEAIL 1a & 1b (2 TH L
CORERIT I AL E BVWARBIEAZ R LTz, — 07, 1a & 1b B CEAT AR G IS K& 2T R S
o i=,
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Fig. 9 Plausible configurations of 1a, 2a, and 2¢ on TiO, surface.
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Fig. 10. ESR spectra of 3 adsorbed on TiO, film.
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