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2 (N,N'-diphenyl-N,N'-bis(1-naphthyl)-(1,1'-biphenyl)-4,4'-diamine -
NPB)sk R dh S B B M RN EREAR L 1B > & =(8-
& JK v o4k) 48 {aluminum tris(8-hydroxyquinoline) » Alqs} 3 2 $841 4%
FURAMANERAERE L ETEAR > & LiF KL 580y
FHRELWBRNEALR L RR 4R EBE > di4s(A) R HE 58 mdh
0O FHRAMRNETFEIAR L ERGHANEE EBRE - £
EIEEREHNERAERE > LATRENNLEEREE 5 1
CREREOACHERREL BACFBENTALE ML
2 ShEme At FAAE L A2 LCD £ R 259 R
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i BEARME R A AR R AR X SRR R e A
Eaﬁﬁﬁﬁ’ﬁ%%%%%‘@%%ﬂﬁ%% XEABARBEG -
RUNERBA_BRNEGTRE - AT EREBABER
#ﬁ%%ifﬁﬁéﬂ%$%% EonT2R 34 8%
= ow - R PR B K T # {poly(3,4-ethylenedioxythiophene):
O polystyrenesulfonate - $bi% fi#5 & PEDOT:PSS > &5 H. C. Starck
Corp.# % » %8 4 % 57AI4083” }E 5 B REAB 244 » £ 4
1t 4R 45 (indium tin oxide » ITO)E FH R BRE MIghu o 2K » B8R
Ba3g ik Al PEDOT:PSS 2 A #5k — 48 e &4 L R T4 44 - oF
Bp > &4 M PEDOT:PSS 48 & G IREAK Z M5 RO & 4oid
1e 3£ PEDOT'PSS 4 42 f 1F %% P 42 % 2 1TO & b #R4& 1% A o -
FARA ARG Z 4 G Z 0 M &4 © B % PEDOTPSS
89 S B e e 4R ITO & + 2B & o
BRI AR - BATER X HHT A4 A 49 X = F & (copper
phthalocyanine » CuPc)4& st 5% 74 (deposition) K % R R EANE » T
SFIR—TFERRS T EMM - LBy > ARBE A RS



201038537

frAai g B PEDOT:PSS /3 k> B X W 4RE AR EAE
R P ERN R (2R ComERmARGANETRART
BAE R E > AL TER DRI R4%ME > MEL BN ILEN
FERENR A B ITHEEL R © |

B> MR ERER—FEKRAETRAENE RERERE
Z M AR T RAABEET S ™ AEENE A PEDOT:PSS
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B2 X)) A £ - BF ok K (imidazolium group)Z & 41t
S PG R 7T e AT a9 F ¢ R(1-T M A-3-dr A ko)
{poly(1-vinyl-3-alkylimidazolium)} ~ & (1- % & & -3- bt F =k =)
{poly(1-allyl-3-alkylimidzolium)} ~ Z(1- ¥ & &} & 8,-3-kr K =k o)
{poly(1-(meth)acryloyloxy-3- alkylimidazolium)} & E #8145 - %
AWERFEREMT  LEXQY MEATHEETT &2
R LT 894 F : CH;COO ~ CF;COO™ ~ CH55805™ ~ CF3S0;5” ~
(CF3S0,),N"~ (CF380,);C"~ (CF;CF,S0,),N ~ C,FoSO5 ~ C3F,CO0"
£ (CF380,)(CF;CON ©

REHES TtV b REM R ILEHETE AR
SR B ZALE Y 0 TARE AR Aokt Ba & T8 T IR AR -

ERBHFT > AUAREES, FHERGUATALZEXCR
%
IEEXQ)

He Ry fo Rs B A HE AN G R FRARETEHLE IS
SR BEBFRMOS —EA LERTF > RFE > Ry o Rs &
38 3 MR B A kR AL - A8 4% E (alkenylene) ~ M A2 (alkenyloxy) -
W — 4, & (alkenyldioxy) ~ ¥t & % (alkynyloxy) #v Bt — & X
(alkynyldioxy) > R, #v Rs #mk 3 £ 8 B & -F8y 5 F %z %
FERFERALY > BEEMRM S —ER LR T M X AEF
B NH-~NR~S~0-~Se#fvTe F4£—18 -
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HER L — Ak REHATE T FLRESF » BiE
R BEA SEE - A BRER T e84 %\%i MRREBEENTEE S
IR e
NEBRBRASRETERG ’u'bﬂ*"l_‘[l’_ﬁt%?ﬁkl‘&/i  REVHRE
HEERE - A =T b%MTé’Mﬂ% C i@ RAE A E#&&ﬁ#&
i@ 2.1t ~ 38 ER B 4 (persulfates) ~ 8 & 4% (peracids) ~ 18 &, %%
(peroxyacids) ~ V2 BL ¥ ~ £ EL BB ~ 3% £, E% % (perchlorates)fo 4k (I11)
#(IV) ~ (VI ~ 4 (VI ~ 4% (V) B(IV) ~ 4(V) ~ éﬁ'(IVﬁuén(H)
MA#RBBBRRERMME

W LEEESROEES ST CREAEHXLSY > H7

THARBBER T > LT ES s FREEA A RS L EE
%ﬂﬁk@&%ﬂﬁﬁﬁiﬁﬂ°

FARAZFTESr THAFARE L - BHZ TREINE
REFERE AR AR m?ﬁﬁmwmo@%
W XAREFEZ ST oMAARER T HEA - AHREET
%MT%W%-ﬁ?%‘Lﬁ\ﬁ%\%%%\T%\%TE%
BR R R E o OB~ — B~ T 8 - TR OB
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4m & —E% (ethyleneglycol) ~ #& — &% (propyleneglycol) ~ . — &2 ¥ @ &
(ethyleneglycol monomethylether) ~ . — & % 7, Bk (ethyleneglycol
monoethylether)s 7, — & % T &#(ethyleneglycol monobutylether) % &%
%% 4 (ether alcohols) & £ MM 41 % 5 ko B8 ~ F A 2 £ &
(methylethy] ketone) ~ ¥ & £ T # &)(methylisobutyl ketone) ~ %8 2,
&R (cyclohexanone) % &R %8 & H 38 0 % ;
do N-F & -2-ob v& &) (N-methyl-2-pyrrolidinone) ~ 2- v %% &7
(2-pyrrolidinone) ~ N- ¥ & ¥ & gz (N -methylformamide) ~ N)N-— &
A F & B (N,N-dimethylformamide) % & fiz %8 (amides) & H #8414
% . 4o = 9 3R (dimethyl sulfoxide) ~ = Z 2 #8 (diethyl sulfoxide)
% AR A (sulfoxides) B HFA M % ; du = L #E(diethyl sulfone) ~ 2
T #(tetramethylene sulfone) 5 #8 38 (sulfones) & 2 #5547 % 5 dm 7, 55
(acetonitrile) ~ X F B (benzonitrile) % #% #& (nitriles) & & 544 % ;
o e K Bz (alkylamine) ~ 2% iz (cyclic amine) ~ 3% & f% (aromatic amine)
FHRBR LB S 4o T 8 7 85(methyl butylate)~ T & 2,5 (ethyl
butylate) ~ 7 & 7 &5 (propyl propionate) % & %5 (esters) & & #8{ 4
F 5 o LB TE5(ethyl acetate) ~ 7,8 T &S (butyl acetate) % &5 & #a
(carboxylic esters) & HF84 % 5 K ~ T % ~ AX~FE-—_9
O REFBRREBLME S wmitm -~ B ROURFEREIEER
O AHuHhE  w=8Fhk mALH wRLE A FH =
ROIF QR AR MM E 5 4o B 5 Ko (propylene
carbonate) ~ % B 7 ¥ 85 (ethylene carbonate) ~ % & — ¥ &5 (dimethyl
carbonate) ~ &% B — T &5 (dibutyl carbonate) ~ 5% & F 7, &S (ethylmethyl
carbonates) ~ #x & — T &5 (dibutyl carbonate) % 5 4% & &% %8 (organic
carbonates) & R #8414 & ; 24 A F 4% (nitromethane) ; & & %
(nitrobenzene) ; & L 2B AH o £ 4 » #5302 kG F4a b 55|
(aprotic polar solvent) » 5]4a N-F & -2-9o8 &) « Z B§ ~ vg S vkoh
— WA FERRE - =V AR R B 7 A5 ST AL 157 HRIEHE -
UFHERE 1 RACESHREHZIASWFAHNRZERE
NI R A AR B o PS4 B T B A A ] b 2 &
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w1 Fa o ABAERE LR 1 035 0 RmHITO)E
160 AEAEIARAE  TREAR 15 BANAIEGER 16
P2 X(OREAZIRASDE R EREHRE 14 Bt EF
SEANB IS L BB 13 BWANERAGHE 14 L5 ETEANR
12 WanaEi 13 L REGiEll s BWaANEFEARE 12 £

REABRER > REARAB T2 EES s FRAEEHAR
B AR A R T o

Y Bk EEE BEFEES S FHSBNRRE
Bk BEEZSTFRAREGMMEAZR TR ITO R KM@
FTOUMRERESS 2 100nm EREANE EF WwE 1 AT
B EAR R AR T R B REAR E U A R R -

Bl » H AR AR TTRAT H ik BEAE - #E£d A ZINRARK
gk o AR NN-—ZHANN-= (1-251) - (L1I-B%) -4,4"-
= (NPB)W & B REH B 5 A A = (8- A E4) 4 (Alg) T i
B AALIQHAETHIEANE » URFA ALK R GHE -

SRA R R BENE AR ERES BER O BATHE
mw%%:%u%ﬁm%$%%z%mﬁA%%ﬁﬂ’ﬁﬁﬁ%
Wk B AR B4 o |

ph#g 0 AR UATZEs | FoExksl 10 B PFaRER
KR 2 A R Bk RAEGERSBONA K
RE T2 EEENTRABREREARE - K@ > UTFTREZTHE
15]4% FA SA B SE AES B > RSO 2 0B R AR PR B L -

Bk ferbsg] 1 REaEA 1 P 344 ZRIEED
(3,4-cthylenedioxythiophene) ¥ % * 4% A AF € F E N J& Z kot o
i AT R THERZI > FTERLEXCRE
Z B a5 {5 4o othog BB (pyrrole monomer) ~ “& - ¥ 48 (thiophene

monomen) & Hu E Eay E8 -
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<tb#&4] 1> |

FELEBH 1§ ARBELA_BERERTEERATREIANR
Z #t#H 8 PEDOT:PSS ( ¥4 & #% & Clevios P AI4083 > 14ty 42 B 4
H. C. Starck Corp. & 3% ) R84k - £ 2 E6] T4 > FHE L 155
WEEAEEAE AT EH ¢ ITO(50nm) / Al4083(50nm) //
NPB(60nm) // Alq(50nm) // LiQ(1nm) // Al(100nm)

b 1 a9 B AL BB XN E 1 F o

<gf 1>
sl 1§ FEBEL R AA RSB 1 aE8H
A HE R TH AL ok 8 S 0T8T REGIRANES
FAAE B R EE R IHEE T X 3 W% R T S o TIERELTREA
R Z A H 2L Sb
ERAPERE I WEER 0 FAEREG T - ELBEET
B FE S 170,000 g/mol 9 % (1- 2 4 £ -3- 7 F ok ok 58 4
#1){poly(1-vinyl-3-ethylimidazolium bromide)}1.5 g » FatF & & &,
BESEH F2ERY3444 2 — A A8y 1 gxmn 150 mL gg7k
T UAT R R AAIEIR o BRIBAFAE B B A RE 5] 5 5] 6918 R Ab4R % 5H
O FrnaTliRssRt  BREHERGETHILES 12
Flef ATRAREMAAZEZ S TABR - BE > HIF Ak
& B B % (= A F =8 2 &% ) 4 {lithium
bis(trifluoromethanesulfoneimide) } iw AR E & & 5 F KRB R T - 8
(ZR Tk ag) EHR1-LHE-3-T Ak R i) ey 5
HWLEA 12 UFHRBTIHRRE Rt FhiwEde
BET R R EFREAT LR » B 3% B e e d s
Ve B A MER R BAGETY  REHEESZSTER -
R EWE | R FRE L R F RPNk ]
c[: o
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— BEHAE (PR L S B0
REA A EA BB A BB A ZILRENBER Z RHM
MeyibamRiERZILESEMZ A EBE L _IFETH/
COMPOUND CAPABLE OF BEING USED AS MATERIALS
FOR FORMING A HOLE INJECTION/ TRANSPORTING
0O LAYER OF ORGANIC EMITTING DIODE DEVICES AND

THE ORGANIC EMITTING DIODE DEVICE USING THE
SAME

= PXEAME
AE RGN — RS BB LB (OLED) X &
B AN HZEREANR RERAEH R b e9iced o AT
MM BER S FHRIREAAZETE, T LHEES
FREAR AR AR R SR EREARE RERE 2R
O - KSRt haBEBER A S WH A2 EiRE
AR Fofs B 4o ib b At BRGEANBARLL » BA Bk 69 ke
BBk E4 -

= RXEAH/E

The present invention relates to a compound which can be used
as a material for a hole injection layer or a hole transporting layer of
organic light emitting diodes (OLEDs) or electroluminescent
elements. The compound is synthesized into a conductive polymer

“using liquid polymer ions, and this conductive polymer can be used
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as a material for a hole injection layer or a hole transporting layer of
an organic light emitting diode. The compound is advantageous in
that a hole injection layer formed using the compound has more
excellent performance and can be maintained over a longer lifespan

than a hole injection layer formed using conventional compounds.
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. —#ite4 > LhaA TSRk
62X (1)

A+ Ry Fv Ry 4 sbAa R 48 & &-75 3L 3E A QA0 R
FHIZ DR x)ELA TEEHMLES AR LgETF R, A5
BRF#HOZEI6 28K B EFEHWESS—EUAENHET Y&
kot $8 % o F Bk -F % #% (imidazolium-based polymer-ionic liquid)
ZIREET Ry fo Ry BB U HEANE - AF o ETH | £
15 e 3 BRIFEHMO S —EUALNHRETF > K> Ry Hv Rs
B 3 M E B A 32 A~ A M A (alkenylene) ~ A K
(alkenyloxy) ~ ¥ — £, #k (alkenyldioxy) ~ ¥t &, #k (alkynyloxy) #fo¥t
= R (alkynyldioxy) > Ry #v Rs #sx 3 £ 8 AR T 695 F k3%
by R BG iALYy > B EFEMMM S —EALBET @M X
HEANNH~NR~S~0~ Se fo Te F4£—14 -

2. kW EHEEE | Bz itod > R P uiebmiaitd T
FI 5 ik m A H A L RAHUATRSXQ)REAZ — kb8 55 Tk
TiREF G U TS XK A —BRUM A — AW UAE
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%%’i/ﬁv\ix Bbé#h ’

A+ Ry o Ry #RbAAF St & 0 208 L& B 7 8o a R

FHEHI1IZ 1224 BEEMNOS—EAA LR T R, A5

BRFH0ZE 16 2J8 i > BRFMO S —EALNRRT S YK
RO BSy THRTREZIRET B
162 X3)

ﬁ-‘# R4 Fo Rs B LEAN D - R EFHRRTEHD E 15
B E BEMAMOS B LR T RE Ry v Ry &
ot J’Liﬂw& B 7 ke Ak ~ 44 4% B (alkenylene) ~ ¥ .k (alkenyloxy) ~
W — 4, &k (alkenyldioxy) ~ #t & & (alkynyloxy) #w bt — & X
(alkynyldioxy) > Ry #v Rs #mR 3 £ 8 BR T893 FHEFE L X,
FEBG i Abd > HEFMW A —EA LR T 0 W X fRiE
B NH-~NR-~S~0 - Se foTe #4£—18 -

3. ko ¥ F RAGEF 2iﬁﬁﬁ‘iz4bA4h ek 850 1 E
TR G- sy Tiee? BA —wked K2 —F 8T

—H RSB AT
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7}%#@ g > b/‘\‘%&}? %ﬂ—aﬁfiﬂk%%%% ; ﬂ%ﬁ%{%%éfﬁé\
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AR IEN ©

5. WwHFEANLESE 4 Brtizitbdh HP B8 iaEan
3,4-1# T = £ K & % (3,4-ethylenedioxythiophene) £ 52 ~ wtog %8 g
(pyrrole monomer)#w =g - ¥ 2 (thiophene monomer) ¥ /£ — g o

6. W FEMEEE 2 ZES5SHEE—AMEZILEY L b %k
oo THTREBEZGETHEANT(-TH A3 skg)
{poly(1-vinyl-3-alkylimidazolium)} ~ (1— R -3- k% ﬁ: =k od )
{poly(1-allyl-3-alkylimidzolium)} ~ (1 ¥ I 5k B -3 mkook)
{poly(1-(meth)acryloyloxy-3- alkylimidazolium)} ; H 3%w=ke% %8 & 4
TETFREZEETF4%E AN CH;COO ~ CF;,COO ~ CH;SO; -
CF3505™~ (CF350,),N "~ (CF3S0,);C "~ (CF;3CF,S0,),N ~ C4FySO5 ~
CsF,CO0" & (CF380,)(CF,CON -

7. ke WHFEFEEF 3 AREZACS Y B PRk 5SS F
BETREXIHETHEANER (1 O M AR -3- k2 A =k od)

O {poly(1-vinyl-3-alkylimidazolium)} ~ 2 (1-J% & 3 -3- kg 2 =k =)

| {poly(1-allyl-3-alkylimidzolium)} ~ 2 (1 ¥ R B A3 A ko)
{poly(1-(meth)acryloyloxy-3- alkylimidazolium)} ; H 2%=kek %8 35 4o
THET RS2 B BET 148 A % CH;COO ~ CF;COO ~ CH5S05 ~
CF;S05"~ (CF380,),N" ~ (CF3S0,);C ~  (CF5CF,80,),N ~ C4F5SO;™ ~
CsF,CO0™ & (CF;SO,)(CF,CON «

8. W FEMNGEEF 1 £ 70 IF—HATEXALSY » Hd3ibd
4% B — ﬁ&@M¢o

9. o ¥ FRAIGE F S AL 2AubW » P A HIEH 14— IF
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% 4% 7 %] (aprotic polar solvent) ©

10. — AN A BE L B A TREAM ZEREAM
Fiado PHEAEEF S BAX/LSWmAFEE -

1. —#EAERBE BN 08— THRIANE  ZREFREIANE
o W EEHEEE 10 B EREAMBAT R o

12. ¥ HFEHEEF Ll BRAEZARE LA BELSE > &8
— &4
WEREAR » UBLEREAMBYRAZERAEE
— TREMB AN BREFREINE L
— R > HRAZEREHE L
—BFEANRE R ZEAR L A
— 45 R  WRNZETIEAR E -

13. —HHALFFEANEEE | 27 BE—JBAAZALESHET
o B dibEXQOREZ Sk BS S T8 FRE -~ EEX
CIREAZZEEUR —AILBGERBLE—ABRELR T RBREXR
HSREMF-EESHTER EVFTEETHZ 5 Fhoiiezsa ik
EEE  BE 0 BB KAM keS0T T RE - Bk
LXOVREZZERUR —AILBRAE  BEERASREME
—BESoFARER  BE AN ZEEIZ N TRERTHE
BT R AR ERAERGRET YRA mEZEESs o4
FE%RF BB T o
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99107107(% %1 4%)
B EARIAE
(ARAZTHEKX - BSF  BHFEEEH  XLEFHIEHHEET)
P H LR
¥ ¥wg KIPC 47 !

— A (PxUEX)
RS RAAE A BB L B AN BRIEANMEH B 2R M
et eRERZILE X BB L 158 T/
COMPOUND USED AS MATERIAL FOR HOLE INJECTION
LAYER OR HOLE TRANSPORTING LAYER, AND ORGANIC
O LIGHT EMITTING DIODE USING THE SAME

= PXEARE
B AR — A AL R A A AR L — 42 (OLEDs) %, &
BT B ENR RERER G 2T R bd - A
HleehBER B, THTREGAIFESI T ALEES
wF ARSI A A R A R BZTREANRERNEHE 2R
oAt e REAXALES Y EI AR > B A LA R TR E
NEFoE A B 5o fb e R ERIENRABLL © B A 84k 692048

O Hr4g#HmgruEsed -

= RXEABE

The present invention relates to a compound which can be used
as a material for a hole injection layer or a hole transporting layer of
brganic light emitting diodes (OLEDs) or electroluminescent
elements. The compound is synthesized into a conductive polymer
using liquid polymer ions, and this conductive polymer can be used
as a mater1al for a hole injection layer or a hole transporting layer of

an organic light emitting diode. The compound is advantageous in
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The present invention relates to a compound which can be used
as a material for a hole injection layer or a hole transporting layer of
brganic light emitting diodes (OLEDs) or electroluminescent
elements. The compound is synthesized into a conductive polymer
using liquid polymer ions, and this conductive polymer can be used
as a mater1al for a hole injection layer or a hole transporting layer of

an organic light emitting diode. The compound is advantageous in



201038537

99 %7 A ] AEEHHE
99107107( & 21 &%)

that a hole injection layer formed using the compound has more
excellent performance and can be maintained over a longer lifespan

than a hole injection layer formed using conventional compounds.
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B > OA4RETFREEAFBKLERESR BRERALAERE S
REUAER — S5 F  EPZSoTFEHETAEEMLEMHETRS
AR EN o

5. WmWHEMBEF 4 EARzibY AT ZERAEAR
3,4-44 7, — &, & £ 9 (3,4-ethylenedioxythiophene) ¥ §% ~ wbeg ¥ 4%
(pyrrole monomer)Fu g w) ¥ £ (thiophene monomer) ¥ /£ — 18 o

6. %o ¥ HEAHHE “2&3%E*ﬁ%iz%A%’ﬁ¢¥ﬁm
585 5 %%ﬁ%z&%i%%’ﬁ%%kéﬁ" F(1-T 4 AL -3-br A wk o)
{poly(1-vinyl-3-alkylimidazolium)} ~ % (1- % /& & -3-¥% ﬁz wk ol )
{poly(1-allyl-3-alkylimidzolium)} ~ (1 WA 5 B A -3 A ko)
{poly(1-(meth)acryloyloxy-3- alkylimidazolium)} ; B 3% =k4 3 5 4o
TETRBEZERET4E g CH;COO ~ CFCOO0 » CH3803 >
CF3;SO;5 ~ (CF3S80,),N "~ (CF3S0,);C ~  (CF3CF,S0,),N ~ CyFoSO5”
C;F,COO0" & (CF;S0O,)(CF;CO)N -

7. kP FERLE S 3BAMXALESY KV Sk e sT+
BETRHEXY fﬁﬁ%ﬁ"? =R A (1 T M B -3- bt A sk ek )

O {poly(1-vinyl-3-alkylimidazolium)} ~ & (1- ¥ & & -3- %2 A =k =)
{poly(1-allyl-3-alkylimidzolium)} ~ (l WL R M B -3 Ak ed)
{poly(1-(meth)acryloyloxy-3- alkylimidazolium)} ; H 3Z%=ke®$8 5 4
F TR A 2 88 F14:E A% CH;COO ~ CF;COO™ ~ CH;S05™ »
CF3305 ™~ (CF;802):N ~ (CF3S0:5C™ (CFiCR,SO09N ~ CaFsS05
C5F,CO0™ & (CF3S0,)(CF;CON

8. koW EFKEE 1 2 -3F T AE—FAmE2L > L F
DAY B — A R P o

9. W FHEAGEF SEAMUEXAESY KV RAMBERE—IF
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9% )R ] BEERKE
99107107( & 4140

& 4% £ 75 %) (aprotic polar solvent)

10. —%#H 77"7&5#;&%}7’5#7@ U Z B REANM 0 R E R EAM
Ml PHFEFGLEF 8BS 24 -

. — AR R T B4 — BIEAR R B EAR
ek FHEEFEEE 10 B ERIEAMBALR -

12. o 95 B AR F 1] BTl FRE L BBt P05
— A&
— ERMEE G R AEIRENE L
—BERE > WRNHERERE L
—BTEANE RN EELAR L R
— Gk  WARAREZEFEIANR L AV ST REARGLK
RN E R L o

13. ~HHGPFEAEEE | 27 BE-BREZILAHOT
& HPHIbZAQREAZ k2 S o T8#FRE - KX
C)REz#ZE %u& FACH R IB R — A ARERF 0 RBER
GREMG—EEGsTFER EYEES T HyHAEZA %

G Il JX%‘ H g —katayskob$8 5 o F8ET &8 - b1k
ﬂﬂm&% GEBUR—BALERASE  BERRASREMF
—HEZH5FARER BE > Aa4NZEES s TFARER TR
BETHTERNARERNRESET YRR nEZEETS5o ok
KR BBER T
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