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Structure and Characteristics of EL Device with PPV as Emitting Layer
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ABSTRACT: Electroluminescence (EL) devices with poly(p-phenylene vinylene) (PPV) as
light emitting layer (ITO/PPV/Mg) and LiClO, doped PPV as emitting layer (ITO/LiClO,
doped PPV/Mg) were fabricated. In the ITO/PPV/Mg EL device, the EL intensity increased
as the thermal conversion temperature of PPV precursor to PPV decreased from 260 C to
140 C. In the ITO/LiClIO, doped PPV/Mg EL device, the threshold voltage for light emission
decreased to above 5 volt compared to about 8 volt of ITO/PPV/Mg EL device. The ITO/
PVK/PPV/Mg EL device in which hole transport/electron blocking PVK layer was inserted
between ITO and PPV layer showed higher EL intensity and longer life than ITO/PPV/Mg
EL device.

Keywords: electroluminescene devices (ELD), organic ELD, polymer ELD, doping of PPV, sta-
bility of EL device.
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Al ef. Poly(p-phenylene vinylene)2] el A}
2% gd -dichloro- p-xylened} tetrahydrothiophene
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chloric acid +89& AMg HH F{FFTE AHE-stod
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Scheme 1. Synthesis of PPV precursor and thermal
conversion to PPV,

1,4-Phenylenedimethylene-bis( tetramethylene
sulfonium chloride) 2| &AM @, ¢ -dichloro- p-xyl-
ene (5.00 g: 28.6 mmol) #} tetrahydrothiophene
(13.14 g: 149.0 mmol) 2] &3 EE methanol (80
ml)e] =¢ & 50 ColAl 19hr E<t @Z¥aPEA
A 715 sl wheAl Y vheBE oz W
A7) o 100 em®] acetone (0 )l Fof Al
At AHEE T8l 34 g AeddlA 48 hr
Eot A F Hx3std 1,4-phenylenedimethylene
-bis(tetrahydrothiophene sulfonium chloride) & <
At} (6.64 g; Yield=66.2%).
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mol/L, 14 mmol)& 20% Ftell Ax A3} &
60“ %o} B)-B].odl;}

Hle 29 hydrochloric acid &< (0.4 mol/1.)
o] &-3ta] oFst 2k (pH=6.8)0] HE2 sl ul
S ZoAZ] & dolole AR BE 9 FAEE
| A5L7) 93] cellulose membrane tubedl] @i
ol &4E Y& &7 WA 3¢ Bt FAEe] F
= PPV precursor 588 2git}.

A0 o8] AHAE PPV precursor FLANS
ITO &e ¢l 3d =& & 21F87] Ho 2z
#3 1~2mmHge 22 sloA 9& &% (100~
300 ¢ ¥Hel2 wEhdA dF AL B vt

2 ot o ol mlo
2

591



s

= 0] 'ﬂ 73

A
e

thermal conversion ¥y 23] PPVZ ASAH
t}. o]u] thermal conversion &% 9 A7t wa}
agke] mA$E precursore] F&7F PPV We]
o} 9& F7F 9o o] F=E Scheme 1o LR
At

EL AXtel M= PPV precursor’} Z¥E ITO
Felg AF 871 Wl FAstn 1~2mmHgel
F sl 9F 2% (100~300 'C)E 3AZ F¢
7}43te] PPV precursor2 PPV=Z thermal con-
versiondted ITO/PPV & dAsigct. 2gn
PPV precursor =899 0.02 wt% LiClO, &
& g g9oz ITO/PPV wat &4 314y
(thermal conversion temp.=260 C)& w5l
Li* o]2o] doping® PPV #}utg a9t

@8 ITO/PVK/PPV/Mg9] o|F7x2E K&
EL axte] AlZzd 9lejM= A PVKE 0.5, 0.1
gl 0.05wt% o %2 dichloroethaned] 91
gae 2% AR"E ITO f2 9o FHrhsixn
1000 rpm (5%), 1500rpm (15%)9] ZHo = 3
A =¥e g 80°C 2E8NA 1AL B A
Aot vk PVK7 wtto 2 49 ITO frel 9l
PPV precursor #8948 3Ad =¥t ITO/PVK/
PPVE §4shs mge el ITO/PPV dut 94
2% FUAs sigem, A8Z7] (thermal
evaporator system KVT-420, Korea Vacuum Co.)
£ AMR3le electron-beamy o2 Mg 34 AZFS
A2 a9,

&3 4 24. 1,4-phenylenedimethylene-bis(tetra-
hydrothiophene sulfonium chloride)¢] &4& &<l

7] $}8te] 300 MHz 'H-NMR (Bruker AM 300)
& ARttt gule DOS AMgaiien] it ®

K<
=

TAEE TMSE Attt PPV AHed 9
EYL Ngd dg8o7 AZx3 th& Midac FT-IR
B3 BeAS AHR-sle] 2cem! resolutione 2 991

t}. PPV precursor®] PPV#2| thermal conver-
sion 29 W2 PPV A]8¢] &4 peak WIE =
Ab8l7] 9]&te] Shimadzu UV-21008 AME-&ch
Monomer¢] 34 3¢l 2 PPV polymer Wl &4
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PPVl &M % 4. Poly(p-phenylene vinyl-
ene) (PPV) precursor polymere] 342 £]3% lek
A ¢1 1,4-phenylenedimethylene-bis(tetramethylene
sulfonium chloride)® @& -dichloro- p-xylenez}
tetrahydrothiopheneg o|&Fg& Sujola wgA|HA
A om o] bis-sulfonium BEH= £7]d] W75}
o A3 AR L& A$ Fdolg] e E doA
o} o] ©EAE A4 FZ2H ANA (C: 54.69%,
H: 6,88%, S:18.25% )2} 42| (C: 54.69%, H:
7.26%,S:17.87%)= 28 22 AolA A28
t}. Fig. 12] 'H-NMR 24 A3z 28 % ek ol
e a8 £ 99dh. 'H-NMR (300 MHz
D,0): 7.47 (S, 4), 4.42 (S, 4), 3.37 (m, 8), 2.17
(m, 8).
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Figure 1. 'H-NMR spectrum of bis sulfonium salt
monomet, measured in D,O.
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Figure 2. TGA thermogram of PPV precursor poly-
mer film; (a) Thermogravimetric curve and (b) deriva-
tive thermodynamic curve.
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Figure 3. IR spectra of (a) PPV precursor polymer
film and (b) PPV film after thermal conversion at 260
T.

mal conversion 2%7} Z7}18455E C, He| ko)
Z7hstd o, sulfure] =& 100 CollA gdds}
o] & PPV film A|g¢] 3% 2.50%, 140 ‘CllA
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T 7} Z718E PPV9] conjugation length7} Zof
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versiono] o]FoFA& & 5 AU

Fig. 39| PPV precursorg castingdte] Q&
polymer film®#} 260 ‘ColM Wzl A& PPV
film&} IR spectra® eIt} 260 CollA] guigl
& Adojzx PPV filme] IR spectrum (b)dA
964 cm™'9] #olaE frans-vinylene C-He] out-
of-plane bending modeS, 18]35 3023 cm ol A 2]
o]l 3 C-H stretching mode& el ™ cis
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Figure 4. Luminarce vs. voltage profile of ITO/PPV/
Mg EL device with PPV layer converted thermally at
different temperature.
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Figure 5. Luminance vs. voltage profile of EL device
with LiClO, doped PPV layer converted thermally at
260 C.
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Figure 6. Luminance vs. voltage profile of ITO/PPV/
Mg and ITO/PVK/PPV/Mg EL device with PPV
layer converted thermally at 140 C.
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