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phenyl 718] &3o] F7lsted R} Algo] HEEA o] n-conjugationo] AAH FH Hol7}
Foe 532 Uehly] golch. P(OT/FPT)(1:1)E 34cd/m’o2 714 $53 J=E
Zhe Ao AN g dch. =8 2 agdA= POT/FPTYA:1)7t 7HE 58 A
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ABSTRACT: Poly[ 3-octylthiophene- co-3-(4-flyorophenyl)thiophene]s were synthesized in 2:
1, 1:1, and 1:2 mole ratios, and organic electroluminescent devices were fabricated using the
copolymers. The opto-electrical properties of the copolymers were studied by PL, EL spectra,
I-V, and V-L curves of the organic electroluminescent devices in conjunction with the energy
band diagrams which were obtained from the cyclic voltammogram and the electronic
absorption spectra. The LUMO energy level of P(OT/FPT)(1:1) is the lowest as -3.35eV. In
the copolymers P(OT/FPT)(2:1) and P(OT/FPT)1:1) the An. in the PL and EL spectra
red-shifted as the mole ratio of fluorophenyl group increased while in P(OT/FPT)(1:2) it
showed a blue-shift. This indicates that the backbone chain is twisted due to the steric hin-
derance of the fluorophenyl group leading to shorter z-conjugation length. P(OT/FPT)(1:1)
showed the highest EL intensity and the highest power efficiency among the three copoly-
mers. In P(OT/FPT)(1:2) the roughness of the film surface causes unusually high local leak-
age current leading to the low efficiency of ele¢troluminescence.

Keywords: copolymer, alkylthiophene, electroluminescence, energy band diagram, emitting ma-
terial.
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Figure 1. Synthetics of poly[3-octylthiophene-co-3-
(4-fluorophenyl)thiophene] (x:y=2:1, 1:1, 1:2).
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Figure 2. TGA curves of (a) P(OT/FPT)(2:1), (b)
P(OT/FPT)(1:1), and (c) P(OT/FPT)(1:2).
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Figure 3. Surface morphology of {a) P(OT/FPT)(2:1), (b) P(OT/FPT)1:1), and (c) P(OT/FPT)1:2).
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Figure 4. Cyclic voltammogram of (a) P(OT/FPT)
(2:1), (b) P(OT/FPT)(1:1), and (c) P(OT/FPT)1:2).
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Figure 5. Energy band diagram of (a) P(OT/FPT)
(2:1), (b) PIOT/FPT)(1:1), and (c) P(OT/FPT)(1:2).
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polymers.
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Figure 7. EL spectrum of (a) P(OT/FPT)(2:1), (b)
P(OT/FPT)(1:1), and (c) P(OT/FPT)1:2).
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