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Syntheses of Improved Polymer/Organic Materials for
Electroluminescence(EL) Device and
Electro-Optical Characteristics
I . Properties of Dye Doped Organic EL Device
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Abstract

Organic thin film electroluminescence devices were fabricated using by
molecularly doped method with N,N’-diphenyl-N,N’-bis(3-methylphenyl)-1,1'-
biphenyl-4,4'~diamine(TPD) as a hole transport material, tris(8-quinolinolate)
aluminium(II)(Algs) as an emitting and electron transport agent, fluorescent
squarylium(SQ) dye as a dopant, and poly(methylmethacrylate) as polymer
materials. A cell structure of ITO/TPD-PMMA/Alqs-dopant/Mg was employed.
The EL spectrum covers a wide range of the visible region and orange emission
is observed. Two peaks at 520 and 660nm correspond to the emissions 620nm
Algz and SQ dye, respectively.
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Az g dFAQl Algs] §Adel AH8-3F 8-hydroxyquinoline, aluminium nitrate
o AFa5Ad TPDS Aol AH2-3 NN’'-diphenyl benzidine, 3-iodotoluenex Tokyo
KaseiAle] 19A19F8 22 A3l on, =M Aq) squaryliumB o] Aol AHe3
m-N,N’-diethyl-aminophenol, squaric acide AldrichA}®] EFA%E A}&3tgich
PolymergAd ol A% methylmethacrylate, tetrahydrofluorane$-< A2 Calhz &<
g g ARERIA ] FRE] AlEsl o, NAIA R AREE 22'-azobisisobutylonitrile
(AIBN)+= WakoAte] AleFF-E methanolell o MAAAA Agsiedct &, 23 A=
HAd el AME-® vh2M]F(Mg)-2 High Purity ChemicalAle] X 99.9%0)A 8] A E-& A}

gahsich.
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H# 8-hydroxyquinoline 0.435g(3mmol)2 ethanol 20mee]l £a}AZlc}.  Aluminium
nitrate nonahydrate 0.375g(1mmol)&- ethanol 5méell Foix] Ab7]Lolo] HAAZZF AL
N4 3A17F ubA| e}, 5% NaOHF4-8-& A7}sto] PHE 82 st A7l A4&=H o
S AFHLF 1% NaOHFEH 22 AT} AxF 4o 32 wals 142 037g
< 293, FEL 0%} o5 3atd) A $HAAYFE A}L-sh)
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(Scheme 1)
Analysis Calc. C 17058 H:395 N:914
Obs. C 7032 H:305 N :892
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N,N’~diphenylbenzidine 1.62g(5mmol)®} 3-iodotoluene 2.18¢(10mmol)¢ 10mé2] nitro-
benzeneoll A7}3te] 2417k 5t FFAIZc}. o)m) KxCO3 0.97g, Cu 0.2 SA]o &7}
Ak W-FEF 3571 FFol 98 nitrobenzene, 3-iodotoluene & 7 ghc}, WA 2L
THTF methanolZ ©hA] M- &4 ch Benzene-hexane(l : )& €2 3193 column
chromatography & 3¢ WA fractione 23t}

@NHNH_@ + 6\1

i

CH; CH,

TPD
(Scheme 2)
Analysis Calc. C:8.32 H :6.26 N:542
Obs. C : 8859 H:642 N :460

Mass : 516(M")
2.4 SquaryliumAiA-o| #tA(F T ARA)

m-N,N’~diethylamino phenol 13.3g(80mmol), squaric acid 4.5g(40mmol)& toluene 160
m¢, 1-butanol 160m2] Eg-&-vlel]l H7}33F 104)7r #F A 7o) o]d Dean-StarkS A2
AlA A A E& AAYY dhgo) gtasw vl 4Ae Hralyd 25 =
o2 Wyt JAF o Adzste] 43g(104mmol)?] squaryliumMAE et o]
CHCLZ MHZEATF A3t
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(Scheme 3)
Analysis Calc. C 16991 H:7.76 N :6.79
Obs. C :6889 H:7.24 N:6.36

Amax (CHCl3) : 640nm
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30Q/09] A ¥ (sheet resistance)R 1.08me] FAE 7}A& ITO(ndium-tin-oxide)
#F2& 25em*x25eme] A7 2 A& F, NaOH 35wt%2] $8-o0& A}-8350e =5 (MgA=F)
°] $o1Z FEUF A7) P22 ITORL Y3l &F 23o] ey [TOS
2§ oFAlE, wl®2, isopropyl alcohol/DI water= 1/1 EgH $£A2 5270 28
A7 71(A % UltrasonicAt A1ZH2 AATFE & o] &42 M T N, gas@ 2oj4 Az
stsleh. Aol = ITOR2l$lel TPD/polymere] &g 70/30(wt%)SZ s+1 dichloro
ethane-8-* ol 0.005wt%2] =2 48] 42! TPD/polymer matrix/DCE £4¢ w274 A
7ek o} petridish® o] 831§ 30ClA 8AIZF HE 2 G2 AJA]3] Z2WAA holed s
& N 2R castingdtsich. 223 21§55 2] (Thermal Evaporator System KVT-420,
Korea Vacuum Co.)& AH8-3te] A3} tdwl oz AlgyE 3-5A/secd] AALEZ 1emx1
omd A fel 50049 FAZ AFFAstect 2] 7 E-beam® 0.2 MgH3E =17 07cm
9 Ay =37] el 20A/sec®] AFEEZ 400040 FAZ AN TE2AsIE) Deposition
Etol AFEE 1.8%10 torr, substratets AH2-& §x|8tgdr}. W2z} ATo|eje] wa
< dichloro methane-8-"} 2 A7 &c}-2 silver epoxy paste @ olv}® ZE1E £A1e Al
3te] ITOY-¥¢ JF22 181 Mg: e 3oz dAsg pLe spectrofluoro~
photometer RF-500(Shimadzu)& AH4-3te] &3 3t on] A od cell® AH23}3l 7 DCMS
AHEStATh 223 Algs, TPDS] ¥5% E5 01%Z stQth ELE4 S B4 42 o438
FAAAE AHsg e 22 E Figls 2
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Fig.1 Schematic digram used for the EL measurements
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B gtz 2xH 2 7] ELDE A ztsielon] Azt 7 EFA R A
%+ Algs= hydroxyquinoline®} aluminium nitrate 258 @A stdon, AF55H 2 A&
% TPD= N N’-diphenylbenzidines 3-iodotoluene2.2%-€] §Ad3slict. ELA8ell= 1
520 shgtEe] apElng 3 AA, ABAHE Ak AYF 9.9%014] &=t =

AgE ALsigdol. =93t waRAE AHEF squarylium® 4 amino phenol-2F
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squaric acid2%8 {4 4&4 stk

B dFd g4 e AHEF squaryliumiE m-N,N'-diethyl amino phenol¥t
squaric acid2%E o 25%° &2 ¢4 Ak Squaric acide th&3 22 a~d9
ZHFZE A o] & dEA gled ol F x| FHFE FolA F&E a7t %
o 2l a7he] AaYAE) equivalentZ A3kl bR G FEE HsA Dok’
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(Scheme 4)

27 B2 squaric acidelA] Fr=¥ SQAAE 12-33 1,3-39 A Fx7} 7hHsEt
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Fig. 2 IR spectrum of SQ dye(a)
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Fig. 4 Configuration of EL device and materials
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Fig.5 Photoluminescence(PL) spectrum of (a)Algs and electroluminescence(EL) spectrum
ITO/ TFD : PMMA/AlgyMg EL cell(b)
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Fig. 6 Electroluminescence spectrum of ITO/ TPD : PMMA/Alqs-dopant/Mg EL cell

520nm¥-Zol Algze] &3 66022 dopantd] W& A" EZe] HAZHIc} Algw
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