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£ 9. NN-diphenyl-N,N"-bis(3-methylphenyl)-1,1'-biphenyl4,4'-diamine(TPD)& 4244222, squaryli-
um A4 E LA 2, 434 F2]HE TPD2| matrix2 AHE-3k] electroluminescence(EL) 4 AHE #| 2ba}eict.
ITO 53833 Mg 5L 27 E74), A4 AF.22 AHg-3lsict. Polymer/TPD £ X8 0.005 m%2 3}
o spin coating® 2.2 215 A2l of 714 A g ELD7) dolHed, [TO/polymer-TPD/SQ dye/Mg -
Z2] ELD¥ Q7P sk 23 voltoll 4] H-24] dado| viehko o] H-F= 102 mA/em®]ict.

ABSTRACT. Organic electroluminescence devices(ELD) 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 agent,
squarylium dye as an emitting agent, and side chain liquid crystalline polymer(MCH) as matrix for TPD. An
indium-tin-oxide(ITO) coated glass and an Mg electrode were used as the hole and the electron injecting elec-
trode, respectively. The highest stability of ELD was obtained by spin coating method using dichloroethane as a
solvent at a polymer/TPD concentration of 0.005 wt%. For the EL cell with ITO/polymer-TPD/SQ dye/Mg struc-

ture, we achieved light red luminescence at a current of 102 mA/cm’ with an applied voltage of 23 V.
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£ AFe 4= NN-diphenyl-N,N-bis(3-methyl-
phenyl)-1,1"-biphenyl-4,4'-diamine(TPD)& A ¥+
#, squarylium(SQ) 42§ AAle$A R LFAE
a3t EX o) o3 7] ELDE Alx3tdon
polymer matrix {8 R o] E&) AZFA o] ELEA
o olx] & <d3kol] Fs) HE 3}

« #H

2171 R A2k whgo) AFSR Al2FL AldrichAlS)
55 2 dF%E o ol AAEA edar AMe-s}
dv}. %54 &4-L Electrothermal 149002 2, UV/
VIS #4 ~4=3& Shimadu UV-2100 Spec-
trophotometer 2, ¥ 4¥4-& Carlo Elba Model 1106
Analyzerg A}&-stqict.

TPD(3)Q| £t4. N N-diphenylbenzidine(l) 1.62 g
(5 mmol)}@} 3-iodotoluene(2) 2.18 g(10 mmol}2- 10
mL2] nitrobenzeneol] H7}ztd 2447} Fo} 534
ek, o]wf K,CO; 0.97 g, Cu 0.2 g% EA]e) H7}A]
Fch v 8 F $£Z7) 25 2)3) nitrobenzene,
3-iodotolueneg 273}, YA EE AL F me-
thanol2 t©}A] A|#3slaicl. Benzene-hexane(l: 1)&
4] 2 8}od column chromatography & &3 - 3
WA fractiond AFYc}.

& 25%

CygHj;N; Caled.: C 88.32, H 6.26, N 5.42%
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Scheme 1.
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Found: C 88.59, H 6.42, N 5.46%

2,33-trimethylindolenine()©] N-methyl}. 2,3,
3-trimethylindolenine(4) 1.2 g(7.5 mmoly®} iodomethane
1.07 g% acetonitrile 60 mLoll &3] A7) 3 7247+ &
FAR Sofg S F QoA B4 2
A& st CHCLE Ro{Fd slade} nagl
1,2,3,3-tetramethylindolenium iodide(5) 1.54 go] ¢
Aol (& 67.8%).

SquaryliemM4(7)2] #AM. 1,2,3,3-tetramethy-
lindolenium iodide(5) 3.61 g(12 mmol)3} squaric
acid(6) 0.68 g(6 mmol)yE& a-butanol/toluene(d: 1/V :
V) 8- 60 mL Sl Yrsle] 347 #FA12)
c}. ojuj Zof 24 quinoline 3 mLE 3 7}¥c} vte-
28 ¥ MR HAEZE <93Y £ nhexanel
A, Azt 1.3 g YATE Lot

=8 61%

CaHaN205 Caled.: C 79.21 H 6.64 N 6.73%

Found: C 79.03 H 6.86 N 6.65%

mp >300°C

UV Aga(nm), (CHCL), (£ X 10 *): 636(3.21)

Polymer matrix X E2| #1M L 2X2F 54.
Mesogenic TEFH2| §AL2 2 * 4-cyano-4-hydro-
xybiphenyl 5.00 g-& ethanol 90 mLoll 7} &} 2]71
¥, KCO; 5 g5 713l 3087F #-F3h, 6-bromo-
1-hexanol 5 g& 16.75 mLol| -8 4]7) S-Ag 7)}%k
¥, 2447 Fob aukslH A gh-sled ukgA| g}
AAE BALE KBrg hot-filtrationol] 2]3ted 37 4]
7) F AdE FHgol Fol, 4-(hydroxyhexyloxy)-
4'cyanobiphenyl g 412 Zich. HEd JWEL
o, AF3 F benzene2 Bzl ZF A 31t 200 mL
u-g EamEg Aae x&$sha,  4-(hydroxy-
hexyloxy)-4'-biphenyl 7 g-& THF 90 mLel] 4 &0}l
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Scheme 2.
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S84 ¥, triethylamine(TEA) 3.83 g& 713}
208 A% 8kslaL, ice-water bath2 5 °C o) 32 %
2|} c}. Methaeryloyl chloride 3.71 g THF 70
mLef| g3 $-AE WH3) H3sha, A58 F
2447 anksle] w33 R 3T} uhge] 3=
A qEshe $AEQY TEAYE e 948 F o
st A A st o AL rotary evaporatord A-S-
sle] THFE A3tz 45¥ WAL 3z
%., methanol 2 58] A Y3te] AAE mesogenic
ek A 4-[w-(2-methylpropenoyloxy)hexyloxy]-4'-
cyanobiphenyl(MC)E- 2 gl.e v Ty=74~75 °C, M'(ny
e)=3630|ge}. ¥t Y2 E A= AR o]
7} C(76.01%), H(6.93%), N(3.86%)°]| .12, £4 %)=
C(75.59%), H(6.96%), N(3.84%)°] %1 o}

stell ) gHAE mesogenic A (MO)R B &4
4y FFAF §AslIct F mesogenic FekA) 2
23 (MCH)®= AIBN(0.3 mol%)S- 7§ A A|, THF
£ Sul2 Ag3l Ab Sl FRYEEA F
£ 15%)22 60 CAM A7 FaollA 547 S
stdc). A 24 methanololt AW XA He)
stw, WA o|dh-2] AFAE AAF F A
7 Az

P35 FEA B U PCE EAFEL Waters
styragel HR SE column$- A}-83ked, Waters 410 dif-
ferential refractometer2} Waters 510 HPLC pump7t
% GPCE #AMFrt. EEEE 1.0mLoA
THFE &2 AR5}l 3, polystyrene 254 &€ AF
43lo] FPAL oY, % T AR A OE
Ab 25 FElsichMn X 1074 0.88, Mwx 10 % 205,
PDI: 2.33) 23] HAZ{A 9 I AEE meso-
genic group 7FA kAol gARA R gAE &
HYA FA 2 F2E Fig 19 vieblie.

7] ELDZAXI| RIE ¥ EL®Y &F. 30 Q/0
9] 23} (sheet resistance) B 1.08 mme] FA-Z 7}
#)%& ITO(indium-tin-oxide} 2§ 2.5 cm x 2.5cm2)
a7)12 A2 ¥, NaOH 35 wi%?] 498 2143
o SFMgAFp| 472 FEUF A7 2L
2 ITOS % A8} 5 30! Hess ITO
fre] & o}4E, wlgk-2, isopropyl alcohol/Dl water=
/1 Egael M2 5874 243 ARG
UltrasonicAl A|2HE AR ¥ Do| 28 AR 3]
I N; gas2 BoiA Azsgch AAle] & IMO #

n +  HOCHKS —22w

4-Cyano-4"-hydroxy-biphenyl

HOtCH;xO—.—.—CN cnz=t;
ETO
(Hy biph

Methacryloyl chloride

. w,:c%oqcmw«.—.—c

4.(w-(2-methyloropenenoxyloxyhexyloxy]-4'cyanobiphenyldMC)

Homopolymer(MCH)

Fig. 1. Syntheses of mesogenic menomer and side chain
fiquid crystalline polymer.

2| ¢l ol TPD/polymer2] u| &2 70/30(W1%)o- 2 3}
dichloroethane-§-vf ol 0.005 wi%2] X & L3)A)7)
TPD/polymer matrix/dichloroethane(DCE) 44 I
EZA A7 o2 spin coating3te] 30 °Cellx 847
RE2 $o1E MM ZRAA holedgde) wpe
< itk el AFE27|(Thermal Evaporator
System KVT-420, Korea Vacuum Co.}g *}8-3}d
23 7ld¥ o2 squarylium Y45 35 Ajsece] Al
FEEE lomxlom PH O 500Ae] FAZ A
FZAscl 2217 Ebeamy &2 Mgi3§ A
72 0.7 cm2] 3 27] ¢l 20 Asece] AAEER
4,000 A2] $A2 2AFFAegch. $4A) ATEE
1.5%x 10" torr, substrates AFS-E SA5}dch. b
27 AFo)92] BE¥-E dichloromethane(DCM)2. &
A g o)L silver epoxy paste ¥ o}l ZHEH F
A AHgsod ITOF-8-2 P02 103 Mgd &
£3o2 AABH) ELAYE BARANA A%
3} spectro multi channel photo system($-ZHd €] &34
Al 2" ye AH-3H AT

=2 ¥ D&

1987%d Tang %) aromatic diamine-§& & J-54A),
tris(8-quinolinato)aluminium(Ill} (Alq;}g ARl Al
2 g2 she] AR utete) 23 72 §7] EL
A7 FEY SRANE el £30] 100
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Fig. 2. Absorption(—) and emission(---) spectra of

squarylium dye.

of A7t A= Fe Ao] FAPo|qdn}. o]AL
ELAA}e]| on, off AHel 7} uh&-goll wie} §7)52 2
A3t Agse] 7 P&o] £4=7| HELR
@A ek’ Mty & AYalE sE e ogt
71 ELDe} 2loiA] A 22 2334 e] &A= 282}
v EYA 7/ ¥ AZxFAHel %7 EL2AL o
A G Azt mAEIe}

T SQMAE 636 nmoll F4 AdERE U
epiod, 652 nmell 7HE 3§ vedchFig. 2).

%71 EL&ALS] A ztel] QleiA] dga), HF £
AAlpA §-& ZEA; £ BApdos &4
Al o 4bg LA e vhekishe uhy
& Exdoletz v B 712 whio] YA qlr).
=xel A% §7]1 ELaAe] AZEe| i pin
holeo] gl FUR F72] wpotg YA sl sto] F
L3t} o] F $3}e] spin coating'd, film casting*d,
dip coating®je] J2v} £ Ay Fr2 %t
A& zesled spin coatingd-& Yy ct. ITO/
TPD-polymer/SQ/Mg= A|xt¥l ELD®| ¥+3§& Fig.
3¢ ey,

Indolineftol %4 squarylium¥ i 52
Fo] For} FEFFFZIL Holrlr] BFol HE 7
FARAZA go) A8z k™ Acetonitriled
L2 dle] 2,3 3-trimethylindoline(d)}& CH;IZ %
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Fig. 3. EL device and structure of TPD and SQ dye.
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g3te] 421 YRHFAGIE RE F squaric acid(6)9}
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Fig. 4. Electroluminescence(EL} spectrum of (a) ITO/

MCH-TPD/AlgMg and (b) ITOMCH-TPD/SQ/Mg.

o} 2 9o SQAAE SR F MgEEATE
AFFA3tq {71 ELDE A5l Aty e
ol AR W3Rl AlgE AR5 AR
EL spectrum®} SQHAE Al4-3d #)=k4l ITO/TPD-
MCH/SQ/Mgs} ITO/TPD-MCH/AlqyMg 4=}e] EL
spectrum-2- Fig. 40l ieldic}. Alg:e] 73§ 520 nm
F-ell 2] whge] vehte] 40] 338 ulEgic)
22y SQ AAF SFA S AM-3E 75 652 nmell
EL spectrum-2 vielhl o 242 733} 3 Fo] b
glodek. FEHAYL 23 Vo Hhg 2 o)} F}
A7 A AFFLEHE A2 o] A=l
o] FrtElH A Axpe] o] Aok

Fig. 5= TTO/TPD-MCH/SQ/Mg 2 A|=¥l EL4A}
o AdE AZINE o9 AFUEE vfehd 7o)
o} 23 V o]l o] A4 F1t 102 mA/
cm’®] LAY AFAE eyt

FEA A QA WFshs HAkel] dig Hrke
o B 59 Hrleles g AdA]l el
o 28 ZAS7] B Q7] Az d H9 qlA]
ol o3 ZAH= dedel 2 3 AW
o} dubn o7 RLE G FAlLAbe] QoA Lps]
= 44 B A3t 7k ohE BA| Al 2}
oAzl 2 2 Commission Internationade de
I'Eclainage(CIE)ll 4 1931 7ZA3¥ CIENEHE
(chromaticity) e8] 53] x, yH £ S AH-3}= 3o}
uledol o3l Hrlgtc). Fig 6ollA] M 77 zho)
CIE 1931¢] x, yHEE o] 83 A=F FoM & &

150
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Fig. 5. Current density changes of ELD.

Yellow-Green

Greenish-Yellow

1]

Fig.6.The 1931 C.IE. chromaticity diagram of the
color spectrum with approximate color names.

Take] o) AdlER o] o3t Y4k AFYele F
Ag 28} FAe 2% ofd|Fo] 32 400 om
) £E24-& Vel £ 943 700 nm W] &
SAg el 243 500 nm o] HHL FA 8l
Sl e}zl o] (A WS Adse A
AEle 7H5 AL AR E QA ol%t
FA7 F4 F BE 2283 F4dgke) ddq Q)
Al "k Fig. 62 Yxa}FellA ojeidt 8 YA S
o] A E BojF3 i) AlgsE THAZ A}8-31%
< A5 520 mmel| WE 2HEH S JiAY FY
€ vpehiivt SQF Wa3A 2 AHE3F ELDS] 2-$-o)
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£ 652 nmolld AYE epd-E & 5 dsdek Bin-
der polymer2 MCHE A3 79-9l= SQA429|
wsgo| &els)g] o} PCE AHEEH A-foll e WY
Abo) vheha] ggtet.

i B

1,2,3,3-Tetramethylindolenium iodide(5)%} squaric
acid(6) 22 HE] squarylium % A(7)2 FA3leH
AYa(7ye LA 2 ALEsled ELDFE Altstl)
TPD/MCH/solvent- 84 spin coating3} ITO &2
Aol 23l Fp45E YA 2 #d
SQA4E, 18 F5AF2 2 MgE £/ ELA
242 Azl SA4E PRI SQYLE PR
A2 AHE A HA] g ELS €% F AN
w Ep520 bindear2AE PCEYE YA E2
o] (MCH)®! 7437} ¥& =& veblict 7P
23 Voll4] <3 Hhge] Yepgton] AFAE 102
mA/em®)& ¢ 4 ek

2 de 959E &R AL o AR
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Materials)el] 23] o] Fo)H om oo 2L AE =

Auiet.
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