Polymer (Korea), Vol. 28, No. 5, pp 367-373 (2004)

g} =2)obar] S

367

22 A P g

FEUA A2 54

&3t sl ARFANY AAZHY
da=, 2004 849 129 Ad)

Electroluminescence Characteristics of Blue Light
Emitting Copolymer Containing Perylene and Triazine
Moieties in the Side Chain

Chang Ho Lee, Seung Hoon Ryu, Hwan Sool Oh*, and Se Young Oh t
Department of Chemical & Biomolecular Engineering, Sogang University,
1 Shinsoo Dong, Mapo Gu, Seoul 121-742, Korea
*Department of Electronics Engineering, Konkuk University,
1 Hwayang Dong, Gwangin Gu, Seoul [43-914, Korea
te-mail : syoh@sogang.ac.kr
(Received March 2, 2004;accepted August 12, 2004)

Z5 AR w79} AR AR Egjollr)E
FAE FAsklck Az FFEAE F2294), THE S22 25,
Z =gkt A 9 AT (T0y 2EYA / EFv|EesE AR
Aol #F3ol & Uity H3e] 2o
‘%%ﬂ]ﬂl ek AA HF @79 nmye etk T
Zrel 0.16,Y 3ol 0170t}

A Ezelzle] Fhp-ake] 30%
o = l Aellx A= 77] 2F Sl A2
F AL SVE A Wgtn A #ARE X

FHZ 7= 2L vlTAA AN 1 35
WA 22 Ak 7] &l w5
DR 7] WF 2 T
A EE (0003%)= e

ABSTRACT : Novel non-conjugated blue light-emitting copolymers containing perylene and triazine moie-
ties as light emitting and electron transporting units, respectively in the polymer side chain were synthe-
sized. The resulting copolymers were soluble in most organic solvents such as chlorobenzene, THF, chlo-
roform and benzene. The single-layered electroluminescence (EL) device consisting of indium tin oxide
(ITO)/copolymer/aluminium (Al) exhibited a maximum external quantum efficiency (0.003%) and a good
carrier balance when the triazine content was 30%. In particular, the device emitted blue light (479 nm)
corresponding to the emission of perylene moiety. The drive voltage was observed at 5 V and the CIE coor-

dinate was x=0.16, y=0.17.

Keywords : blue light-emitting copolymer, electron transporting unit, single-layered EL device, carrier balance,

drive voltage.
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Alek, glekN|e] 34 A)eF Zol)A4] N-bromosuccinimide,
potassium carbonate, tetrakis(triphenylphosphine)palladium,
triethylamine2- Aldrich Chem. Co.2] & A|eFS AA| I}
A glo] A3} 12, methacryloyl chioride, triethylamine,
perylene, 4-aminophenylboronic acid Tokyokasei Co.2] 5
3 Aok TSkl AA H glel Agsisich T
2vj2 A8-8F THE WA, wg&d 28 ¥5L2 1 T
Baker?) S Aoke ASS9w, F3 ANAE A8
AIBN-2- Junsei Chem. Co.2| &+ AJefb& AR&3}4ct
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N-[p-(perylen-3-yl)phenyllmethacrylamide &
ZFA e A, AT AL U AN g EAE 2 per-
ylene moietyS ¥35l= methacrylamide ©HEFAS] &4
2 35HA] qhS o Assgit (Scheme 1). 37 T &
g3 Fo]$= THF &9 perylene 4 g (16 mmol)
¥} N-bromosuccinimide 2.82 g (16 mmolyS 23 2447+
T ALolA wukAIe) BE3) Hkge) TR & ut
S E3ES B9 HsAAl o wEkA I AR A
AEE AHAT o AF3eA AxAZ] T F2E=R
ZE SR AZAINA 5 g (94%)2] AAE 3-bromo-
perylenes A3tk & #HA AL HkE- AL o5
7¥t}. Potassium carbonate 89 10 mL (1 M)E 3-
bromoperylene 2.3 g (7 mmol)¥} 4-aminophenylboronic acid
1.2 g (7 mmol)2] THF §4(300 mL)e)) Y3 wHkA7Ic)
o] &3 golof 30 mg< tetrakis(triphenylphosphine)palladium
o] 7% THF 8§ 5 mLE ASMA7| 247 <
BB A WA HFAZICh vRSo] £8H The HES &
FES 2o ¥ AN HAEE 9T o Hg
2 AFEAZ F AFstlA 12417 2 AxA7Ich
HFHoz FERIE SLUE ARSI AHA N 2
x2h9] p(perylene-3-yl)phenylamine] #-S Agich
(19 g, & 81%). vix< DAY HEZ-2 methacryloyl
chloride 0.6 go} €°13l= WA £ 10 mLE p-(perylene-
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Scheme 1. Synthetic route of N-[p-(perylen-3-yl)phenyljmeth-
acrylamide.
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3-yDphenylamine 1.9 g (5.7 mmol)@} triethylamine 0.6 g(59
mmol)©] = WA g (500 mL)e 10 CT3ellA] A
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] = SN2 oplELR ARAE A FHFT
Z&9] N-[p-(perylene-3-yl)phenyl]methacrylamide THeFA]|
Il g (& 526%)% 29tk ©=F419) NMR, FT-IR ¥
|4 4 23 o3 2tk 'H NMR (500 MHz,
CDCl3): 8 7.958 (d, 2H), 7.926 (d, 4H), 7.592 (m, 7H), 7.380
(m, 3H), 5.821 (s, 1H), 5.493 (s, 1H), 2.065 (s, 3H); FT-IR
(KBr, cmn''): 3426, 3156, 3048, 2950, 1882, 1783, 1611, 1583,
1537, 1442, 1388, 805, 762, 703; Calculated C: 87.1%, H:
5.6%, N: 3.4%, O: 3.9%; Found C: 87.5%, H: 5.1%, N: 3.4%,
0:4.0%.

AR AGA N-[p-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl]
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Poly[V-[ p~(perylene—3-yl)phenyllmethacrylamide—
co- N-[p-(4,6~diphenyl-1,3,5-triazin-2-yl)pheny!]
methacrylamide] (PPPMA-co-DTPM)S] ¥A. AT
AR wbg 323 PPPMA-co-DTPME] AbA|3E F3
H}A4L o5 2o HEHs qR8s DA 01 g
(0.25 mmol)Z} EgjolzlE il kA 0.045 g (0.1
mmol)E =34 Schlenk flaskel) 23 THF £ 8 mLE
A 7}gc} A A2 AIBN 0.003 g (0.018 mmol)S ¢ &
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Figure 2(a)x THF £ 3}of|A DTPM2] 35 3+
o) w2 PPPMA-co-DTPM Z53HA12] PL AdE" 2
oty M} A DTPM FYESL 37 5l
T58A0) 3 PL 93 PPPMA ©5 v 8x1e] 3
% 473 nm, 20%% o 464 nm, 30%< = 460 nme} 40%

ﬂ%-ﬁiﬂ‘#

Table 1. Number Average Molecular Weight and Yield of
PPPMA-co-DTPM under Various Monomer Ratios

sample PPMA:DTPM number average yield
No feed ratios molecular weight (Mn) (%)
1 1.0:0 8000 80
2 0.8:02 7200 75
3 0.7:03 7300 75
4 0.6:04 7100 75

A R TEIAE AR 54 369



370 Lecetal

2 @ 461 nmE LhehygiEk o)sh 2o] FEFYAS) PL
Jow B DIPM $5%°) 571853 Dopgoz o
E53 30% oMelME TeiE Al ERHE AL ¢

1 !
Loyt o
&-0 o0
-*H b
~ e 1 solvent
1 ) !
\i 4 2 '3 |
AN i E i
e RGN &N -
POSRGER®
RN
1
13
) 2
:),,l' :
RS PANENE
9 8 7 6 5 4 3 2 1 -0 ppm

Figure 1. '"H-NMR spectrum of PPPMA-co-DTPM copolymer.
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Figure 2. PL spectra of (a)PPPMA-co-DTPM and (b)PPPMA-
co-MMA in THF at various copolymer ratios.
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Figure 3. EL spectra of ITO/ PPPMA-co-DTPM /Al devices
under various copolymer ratios.
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Figure 4. Schematic energy diagram of ITO/PPPMA-co-DTPM/AL
device.
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Figure 5. Current-voltage characteristics of ITO/PPPMA-co-
DTPM/AI devices under various copolymer ratios.
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Figure 6. External quantum efficiency of ITO/ PPPMA-co-
DTPM /Al devices under various copolymer ratios.
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Figure 7. Fowler-Nordheim plots of Au/PPPMA-co-DTPM /Au

devices under various copolymer ratios.
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Figure 8. CIE chromaticity diagram of ITO/PPPMA-co-DTPM
(7:3)/Al devices.
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