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ABSTRACT: Poly[ 3-cctylthiophene- co-3-{4-fluorophenylthiophene]s were synthesized in 2:
1, 1:1, and 1:2 mole ratios, and erganic 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 electrolumninescent 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/FPTX1:1) is the lowest as -3.35eV. In
the copolymers P(OT/FPTX2:1) and PIOT/FPTX1:1) the A, in the PL and EL spectra
red-shifted as the mole ratio of flucrophenyl group increased while in P(OT/FPTN1:2) 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 mconjugation length. PIOT/FPTHX1:1)
showed the highest EL intensity and the highest power efficlency 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 electroluminescence.

Keywords™ copolvmer, alkyithiophene, electroluminescence, energy band disgram, emitting ma-
ferial.
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Figure 1. Synthetics of poly[3-octylthiophene-co-3-
{4-fluorophenylithiophene] (x:y=2:1, 1:1, 1:2).
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Figure 2. TGA curves of {a} P(OT/FPTX2:1}, (b
P{OT/FPTX1:1)}, and {c) PIOT/FPT)1.2).

o FEEA @ % &4 27, Figure 2914 ¢
Pt
&

oz 2xd g A7 T4t v delgon,
1:29 Z2 gdak iz B4 doigrd. o] fluoro-
phenyl7|¢] #afe] F& Aoz g A ZA
71 842 BatA et YA olide] HAE E A
sl gole A& oujses ALR, fluoro-
phenyl7] Ale]e] 445 4] o shgAE wYFE
Aoz YA d AQe] §p8H Az Azl
7} @A 2 EA Zorn] Do of& Z@ate] Fale]
BaE e @4 4 £ ok wepd, 2 el
fluorophenyt?]8) &&o] F71g5% G Aol &F
5o Qo) th & 2ale) Wyale]l FU1E oz 7]
ek

A Al S5 FAg} BPFe] FAld E
gk Aaslz] Y surface profiler2 Z+ 3¢
AE 24sgnh. 2 Axle #F DERF FAls
95~105 nm=2 A¢ ¥Es gided, S55% 100
~130nmE 2 Ao|7} §le= Ao vep £594 %
B0 FAC % FTL A Aoz dgAt

ITC &2 fldl 29 25 7584 des 35
Hel S AFME AMg-sle] #d$ ZAES Figure 3
o uehfgict P(OT/FPT)(1:2)9] Z$ E&=
2T REdA 74 Ho) A=Y, oleid AL
Fe dge] FAZ HA4Ec R g RRB Fo
24, ofple ITO H¥o| ¥R} £9o 2 I HA
AA 7| i dejue "l Aoz AlsEe
A}, o9} o] FHe| AHN EFgde 54L& o

401



VA5 BRG  AFE ol FH

o~
off
=]

0 . 2 4pm
{a) PIOT/FPTHZ1}

A
300
200

100

i 2 dym

(b) P{OT/FPTH1:1)

A
600

{c) PIOT/FPTHL1:2)
Figure 3. Surface morphology of (a) PIOT/FPTN2: 1}, (b) P{OT/FPT)(1:1}, and (c} P{OT/FPTX1:2).
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Figure 4, Cyclic voltammogram of (a} P(OT/EPT)
(2:1), {b) P{OT/FPT)1:1), and (c) P(OT/FPT)1:2).
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