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Synthesis and Characteristics of Blue Light Emitting Soluble PPV Copolymer
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Abstract

In this study, blue light emitting, soluble PPV copolymers were synthesized by Wittig reaction and
characterized. ITO/copolymer/Ca and ITO/copolymer/Al structured light emitting diodes(LED) were
fabricated and their I-V characteristics were examined.

Copolymers showed = -x transition in UV-Vis/NIR spectra. The PL and absorption spectrum
showed the symmetric vibration modes with mirror images which means that copolymers are highly
aligned. By introducing aliphatic hydrocarbon group on polymer main chain, the solubility of copolymers
was improved and no significant effects of substituent were observed.

The band offset of copolymers are well suited as light emitting material for LED application than
monomer or oligomer does. The band offset of copolymers is ~3 eV in PL spectrum and the threshold
voltages of ITO/copolymer/Ca and ITO/copolymer/Al structured LED 3V, 12V respectively. In the case
of ITO/copolymer/Ca LED, it is believed that the amount of electrons and holes is well balanced and
the recombination of opposite charges occurs easily because the work functions of Ca and Al electrodes
are 2.9 and 4.3eV respectively and the difference in barrier height between polymer and electrode was
small.

Key Words : LED, copolymer, oligomer, PL, EL, cross-linking

.M EBE A8 F71EE OF £ B¢dtsEE 977 @

&tA P et
2, 4% B71&E A5 se €d U= duigoz etalN ATA, WRAA, KAA, A
Az 7lgol 239 2¥s} tjEo] F58 ¢ g Y 2 BN 5 %S AFE sIRT Youv
st gtovt 22 7hFA oM @A FRA A7|H oz HEHoly] wo HArzzze HE
we J2e Ams Az Py, F 28 AA & o) oy 2y 1906d AGEdel FF A%

¥ Az ANA=AE A Yoes w9
€ F AR E Hole #IIMEAS 750l
AAE AR, 19779 84548 Hole =39 &
ot LEo] HuHUA A=A 2EAY #
g a7t w3 APH7 AR A=A 2

* A EAAFY(F) R&D Center
(B712 BAA dAE ¥ 124,
Fax : 031-332-7661,
E-mail : kmlee@samwha.com )

. ARG 873 o) dREE FY RIS AFANY) B
2000\,‘_:! lzg 28%! ;g_»;:, 2001\,‘3 l.g 290?_1 ’f;]*}%}i Qq])"‘ 7(_;‘(_{_1],_04 H]n\izﬂi}'i \{EE_;O] %’E‘E]Bi,

145



J. KIEEME Vol. 14, No. 2, February 2001.

ol@A ¥AHY We Alole) iz Hole IEA
el AFAIHel Frigd wet FAsA droh
a2in ol unEAE A-#dA T =HE

2 =Y3id =9ES X oy dgFd A7

HEEE 712 £ UEE 71FE £71 At o @
AFAolAE nEAe] o2+ PPPlpoly(p-pheny-
lene)], PPY[polypyrr]l, PANI[polyaniline], PT[poly-
thiophene] ¥ PPVIpoly(1,4-phenylene vinylene)]
5ol glon A AEY ¥AEL LFELE
etz o

gntzioz sha @ & FFaEAYU PPV
[poly(p-phenylene vinylene)l:= 22EZ&& Fo4
ngz A7 A Frl Lo tis B84l
7] w2e] # T M (precursor route)el HAHE AH
dHEL AA sz, AFA A7 d7] FolA
gt Aol HojA|7] wWiol B#o] YEFEW ofie}
g g Abel Zdoe] oy,

uety B QFore oy dHES Bestn
A z-FY Aol zAsto, A T wFo] of
gtz AZHE A F9 Ul ANqLERE FH
2 77 & F_7NEE 7HAx e 7MY 3
W2 $A[1)sln SHEE vasgch

=2 2

2.4 ay

2 QAT Algd FFEAEL A F A
AR gAstdc R AA SAls HEA 2L
A @ste] dFAE FAFAUZ, F A EA
A oA gGAA FAY SHAE Wittig %
o] &3t} Faaict €A $AHAE FFEA
2 AAE ZA F RELIZ U 4y
£ olth, @ 2L WPEANE Ay HEoE

Jlsh w77 AREe FATFZE oFD SUE

ut ol > mu njn

o to rir

rigidd BEolx;, T8 %L £oirt FFEs] £
o] flexibled B R o2 o]Fold] gtk F, WA

nalel methoxyZl7F €3 Un TFe| TG4
A7 A% 9 S FBRTRE gt o ET
Z2 2 methoxy’]| & AAE A, 7184 287
BHg Aoz LTt F& xyleneo 2 A§
3 Rozry zZze FFHPAE FASIAT.
A FFHAEL F2& 29 1o vEhA

2 AP E o5 FEEANE AFEAE AR
&3, AFFBE o] §5d Tud LPdolecE
Azstgeh EF 2} o FAFIHI2E Al
7 CaZ AT FFeY ALdT, AZFYAIToE
ITO (indium-tin-oxide)?| &2 Al-&3ted FHJ/EL
Ba/eH2 pze EL ARE AR dciad

146

2). ol¥gA A" ELAXE HY source® AC
power supply(AP 6634A)% Al83l9 I-VEA L &
A aqith

oo
(~ {2 CHes c»—(::\/—m.:m—(”;?—o——mw&vm‘);
g ‘oo,
Polvioctanadioxy-ta-OMPPY) *

~-(_o<:>_cu1=c

S A W )
{ ooty ).:

Palyfoctsnedioxy-co-PPV)

(oo oo,

Poly{benzenadioxy-co-DMPPY]

O 1. PPV 7€ ¥ &4 FIHAE

Fig. 1. Various copolymers based on PPV.
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Fig. 2. Schematic representation of the sim-
plest sand-wich structure of conjuga-
ted polymer light-emitting diode.
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