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BACKGROUND ART
[0002]

An organic electronic element is an element which performs an electrical operation
using an organic substance, and is expected to exhibit features such as energy saving, low price,
and flexibility. Thus, attention is being paid to the organic electronics as a technology to be
substituted for the conventional inorganic semiconductors containing silicon as a main
component.

[0003]

Among organic electronic elements, organic EL elements have attracted attention for
their use in, for example, large-sized solid state light sources as the substitute for incandescent
lamps and gas-filled lamps. Furthermore, organic EL elements are also attracting attention as
the most promising self-luminescent displays that will be substituted for liquid crystal displays
(LCD) in the field of flat panel displays (FPD), and productization of the organic EL elements is
in progress.

[0004]

Organic EL elements are broadly classified into two classes such as low molecular
weight organic EL elements and high molecular weight organic EL elements, in terms of the
material and film-forming method used. High molecular weight organic EL elements are such
that the organic material is composed of a polymeric material, and are capable of simplified film

formation such as printing or ink-jetting as compared with low molecular weight organic EL



Organic EL elenents are broadly classified into two classes such as | ow
nol ecul ar wei ght organic EL el enents and hi gh nol ecul ar wei ght organic EL
el enents, in terns of the material and filmform ng nethod used. High

nol ecul ar wei ght organic EL el enents are such that the organic material is
conposed of a polynmeric material, and are capable of sinplified film
formation such as printing or ink-jetting as conpared with | ow nol ecul ar
wei ght or gaments thich eiqeinentasuwh i;)&ifenffeqﬂlhr ferreativa.c Ulheresyrs ttinhigtomoleeulan

f he h [
| nali Spens XEE spn Sovare TR R Rl e ARE S RIS

future. [ 6085future. Active research has been conducted hltherto on both
the | ow TTBJ 8§]U| ar weight organic EL el enents and the high nol ecul ar wei ght
EL el enen Q but there are still serious problens of |ow light em ssion

efficiency and Abtw‘etrese:iremm&)eaﬁd‘oudtm&dlhlﬂﬁ@to ohhothnthealb tvendcukbioweigitoegssict hese
pr obl ens, tilayerin as, been a e |nth | ow ecular i gh

or gani ¢ EEEEIG tﬁ%{%c{ th giég lecular weléLXELe emen trhere are?[l s?rlous exg?afta nic EL
el enent i bwlight enissich ¢fﬁc151c§5andtshomelel¥:leﬁi seﬂacednfd a)hean dtfempt uoaddrcss ttese ge of

i ght em ssipon is SCli mtt|n he organic
EL el emeanhﬁgls ‘Hﬂl‘?’yﬁ"gﬁg?&w&acfgiﬁ%%ﬁ W'P%le‘fu rwe}/r%g{or dmc %nrltengnode 2 1s
descri bed[®86]a hol e i nj ection |ayer 3, while a |ayer that is in contact
with the cathode 4 is tron.in ye

Furthernore, wh ’é\ar%lehoefsa ni“gp@er dsor%amcgéel“n‘tqe%ee"tt e réselﬁ?ld 18?]&;"1‘ élné Eth g 1ayer
1 and t heldyedtkatiisnij ebdrgeosf hlgﬁyeanssﬁm i¢ describag ava light eleistongiliped], asd tiltltmirgmic
transport a anot ent het we Lght emtting
| ayer ﬁki eﬁ’gntgta%@‘?ﬂ 23?* tJiS?%l}IISI “écoen?ac Wﬁrt? fie a’togeﬁls cﬁ&rlé%{:ag P |hgfegd as an

el ectr on injarisplydr 3| alikra lZyer mammdnapt wﬂfﬂae entlgde Amaibecsasm elebi@n |
represents.a .su ecul.ar anic EL
et IOREE BRI ¢ B hon gnepher el b TRRe Tl R ightn B BEET: o,
mul til ayerl andithe hele érgtibiy lagertsi avmjexbydqsemlfedlam hnge rapport HW@SI Whem whi |l e

sequenti al | ngi ng t conmpound. us hand h

nol ecul ar 9%]? Eﬁyeo? %ﬁnggeﬁﬁeegﬁéeﬁgﬁt et ‘lnﬁ & erlt oér?%c%r i mhecnonl zf?rs 1%% out
using a vvdnyerps desenslsad&mmhelasroptrhmp&mgyﬂﬂ i Meaxpﬂﬁhe; mefprencamunredd B it BIGathi eve
mul til ayer.i ne% ngtrgd in which the layer that has previously been forned
does not (WA S’gSW W% new layer is formed, is needed. The reason why

mul til ayel[(i(m@] is difficult in high nolecular weight organi c EL elenents is
that a | ower er. whi ol ved. out A t he
time of the for ﬁht‘i"%’r{“" ?"“Eﬁ Emrrgat“ éi'e Bd’é' & i f°““§“°f“s"a”t§8°“t 0 °t ake
neasur es tvapok bemsmmoinhtﬁm multilget ¢cande Ieﬂ;lﬂy hdsevbébmerﬁmdmgqubr depositien use of

conpounds _havi n n| fica di fferent ties. a resentative
exanpl e tI‘iVé\l Fegfare lﬁ %’aﬂ%{%%gx?%?tlp‘gﬁgg‘ a(zn é’ e{rlrltearn an&rér\lli‘lﬁ%hglogv@ | ayer
struct ur e weight ugani\gEIaelbmére sirtep €t fopmaticn)iecarairowedbitgaomet pmlcgsts Isuoh[ahene ;

pol ystyrene sul foni.c whi.ch is_f n_aqueous
di sper si oR" PR Hlkﬂg'ﬂﬁg én ?rgﬁrt%)%?ﬁvf F%J% RO\ Y "tﬁﬂtog ﬁildf r{ %}%ﬁsm ng an
aromati c @reyinslg b&alfuraiet dsesmbt mngeathaemew layert ik fme@mee@dn c"éhetrlaasoxPEDOT PSS

| ayer does not .di ssol v possi I. WO~ | ayer
structure” tﬁ@te,”n? @f@“&t‘f‘?igﬁm"?@’@ 'f‘g Oﬁgﬁf’l@%‘ etleérten S} tgé{t ﬁ?‘geré Rises
det er i or atvwhivh ha bdeh Gormbdéalidr ¢ disblvedsoun it thétﬁnobﬁ;hmfomnﬁioa@’f aroupper leyeenent .
Furtherm)r&00 fryi ng at a high tenperature for a long tinme is required for
the rermoval %8t wat er, so that production of an organic el ectronic el enent
on a resin substrate tbakenesuds fothis ptoblemg investigitiondihs es cmdectéchrpaheukeon t he

process sugc h as t ressure reduction conditi,ons , as
P exanpi & Situidigalhe SRyl SEEGRGPLOTE o R ddemeapietre LB et nod
of sel ect ithtge Maypid mam”bnetdhateledﬁﬁlshawagaatzd-ayér saudtemicludig @holehigectioafaybreen

formed earlier, (see, Pat ent Do v.er ecause t he
sol vent t HYMe éggfmﬁ’é’lyﬁlg Ry p§ ‘P{fe&e ﬂﬁ“ﬂ‘(‘i%‘”ggﬂlﬂ?%f’ & ng]é’s Lgpis gﬁt’ Ui ch
does not dhagebieadidpagiohdiyeit, dndy ¢ight eiditdnglaya vehighriohireed ttyrmtngtaheroamhect i on

e ower TEATEPOBEE ek SR o i e DR PEPRD PONS o ReLIsp e Ry

As anot her nethod for constructing a nmultilayer structure, a nethod of
using a crosslinking reaction has been disclosed. Patent Docunent 2

di scl oses a nethod of crosslinking a trd phenyl ani ne-cont ai ni ng et her

pol yet her ketone by irradiating the conpound with ultraviolet radiation,
and thereby insolubilizing the conpound. In order to achieve sufficient
insolubilization by this nethod, ultraviolet irradiation for a long tine is
required, and there is a problemthat deconposition of triphenylam ne and
the like occurs.



[ 0010] In addition, Patent Docunent 3, Patent Docunent 4, Non-Patent
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salts, and there is a concern about the effect of the salts on the EL characteristics.

[0011]

On the other hand, in order to achieve a decrease in the driving voltage, which is an
unsolved problem of organic EL elements, an investigation has been conducted on the use of an
iodonium salt or sulfonium salt having the a similar structure in the hole transport layer or in the

light emitting layer.



Pat ent Docunent 4: Japanese Patent Application National Publication No.
2007-514298 Patent Docunent 5: international publication WO 05/08924 Pat ent
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20, 224-228 (1999) Non-Patent Docunent 2: Nature, 421 (2003) 829-833

Non- Pat ent Docunent 3: MA. Baldo et al., Nature, Vol. 395, p. 151 (1998)
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On the other hand, for the purpose of increasing the efficiency of organic EL elements,
development of phosphorescent organic EL elements is also actively attempted. In the
phosphorescent organic EL elements, not only singlet state energy but also triplet state energy
can be utilized, and the internal quantum yield can be increased up to 100% in principle. Ina
phosphorescent organic EL element, phosphorescence emission is extracted by doping a metal
complex-based luminescent material containing a heavy metal such as platinum or iridium as a
dopant emitting phosphorescence, into a host material (see Non-Patent Document 3, Non-Patent
Document 4, and Non-Patent Document 5).

[0013]

Patent Document 7 disclose a phosphorescent organic EL element in which
multilayering is achieved by polymerizing a polymerizable compound. In the organic EL
element, since a polymerization initiator is contained in a layer that is adjacent to a light
emitting layer, it is speculated that when the polymerization initiator or a decomposition product
thereof reacts with the compound of the light emitting layer, the service life of the organic EL
element is shortened. For this reason, a structure which does not contain a polymerization

initiator in a layer that is adjacent to the light emitting layer has been suggested.
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[ 0017] The present invention was made in view of the problens
descri bed above, it is an object of the present invention to provide a
material for organic el ectronics which can produce an organic el ectronic
el ement capable of |owering the driving voltage or capable of performng
stable driving for a long tine. It is another object of the present
invention to provide a material for organic electronics capable of |ow
tenperat ure cur PagntiDocdn@datlapgestPaleach pplicadion Natidal PublietiooNgani ¢
electron|% ﬁ}gﬂﬁ@é using the material. Furthernore, it is another
obj ect of P b ent invention to provide an organic EL el ement having a
i ght em ssion (Pfltfaﬁtﬂ)oeﬁtﬁe}htaﬂdteﬁlailmﬁ’l pblcsine W0 05/@8924re t hat are superior to

t he conventiona using the organic EL el enent, an
i || umi nating de%?&‘g °§Wae"égd?’:{)ﬁ§f%h§€?%4 MEANS FOR SOLVI NG PROBLEM [ 0018]
The i nvent ors ofattki®opiieae niJPLANet00802m8aduct ed a t horough investigation,
and as a hat the probl ens descri bed above can be sol ved
by |ncIud&ﬁ%yg%T@%ﬂﬁ%miﬁﬂ@gH%d having a specific counter cation, which is
nei t her i ggas] um nor sulfoniumthat is used as gener al photoinitiator, and

a charge_transpghhkggmﬁﬁgggéggt¥%$ﬁ%?l 1% g¥ﬁcég%§2£££§ gonpleted t he

present inventi or's co ed a thorough
i nvestigation, amdyaﬁmaxmaauha'Nﬁheyunqmmn)smm53mhen an organlc EL el enent

i s produced by [ xt ur 0 u pol yneri zabl e
substituent for @5’?&tegtflﬂtcmmﬁg] Iglocfghgﬁ?’ay r’gaﬁ’ﬁgg&h%fﬂal\é;@%ﬁ} ructure, the

| i ght em ssi on abhlPateatMywadd 4t MA . Batdoenale AlppliedtPhpsicsdfettérh&/ob7§anidc EL

el enent C%ﬂ$§ i mproved. Thus, the inventors finally conpleted the present

i nvention is, the present invention is characterized by the follow ng
items (1) to (S&bn-Phﬂaﬁﬂmicument 5: M.A. Raldo efalyitagird, &bl. 443 p.ot5Q £2000) el ectr oni cs
containing at |east an ionic conpound and a conpound having a charge
transporting unit (hereinafter, referred to as a charge transporting
conpound) SUMMARY OMNEE BTVENTIEON oni ¢ conpound is conposed of a counter

catlon an? q*ﬁ*@“&%@@ r cation is any one kind or two
nore Kk @?@Mt@?ﬁ&m@ éﬁl on, a nit rogen cation, an oxygen
catlon ampeb1g] cation having a transition met al .
However, in regard to the suggestion of adopting a structure which does not contain a
polymerization initiator in a layer that is adjacent to the light emitting layer, since a layer
containing a polymerization initiator is not disposed adjacent to the light emitting layer, in order
to incorporate the polymerization initiator into a lower layer and to thereby cure a layer
containing a polymerizable compound in an upper layer, it is necessary to select a solvent which
does not dissolve the lower layer at the time of the formation of the upper layer, and there have
been limitations on the material that can be used. Furthermore, there is a problem that at the
time of the formation of the upper layer, the upper layer and the lower layer are mixed, and the
polymerization initiator is incorporated into the upper layer, resulting in a decrease in the
element service life.
[0017]
The present invention was made in view of the problems described above, it is an
object of the present invention to provide a material for organic electronics which can produce
an organic electronic element capable of lowering the driving voltage or capable of performing
stable driving for a long time.
It is another object of the present invention to provide a material for organic

electronics capable of low temperature curing by a coating method, and a multilayer organic



[ 0020] (2) The material for organic electronics as set forth in

the item (1), wherein the carbocation is a tertiary carbocation. [0021]

(3) The material for organic electronics as set forth in the item(l) or

(2), wherein the nitrogen cation is a tertiary or quaternary nitrogen

cation. [0022] (4) The material for organic electronics as set

forth in any one of the itens (1) to (3), wherein the counter anion is any

?Pe ki nd agx&¥neﬁﬁfmnﬁﬁngmﬁ&xﬁelected from f 1 uor ophosphoric acid ions,
uorinated a uor ophosphoric acid ions,. boric acid ions, .a

f1 uor oant i noni c "é@?‘ﬁf‘olr%ﬁés. a“F’ ool e preie%'ﬁm“leﬁéo“ﬁﬁtpéorv dgpn PW“‘%EGani c

el ect r oni géméas hsaig £ Kht EmiksdlortdTiiciants and a nbénebdertedifétile tha afedhperiohertsd n t he

charge transporting c h t t . t t ted
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f or organagisgthyeddviceni cs as set forth in any one of the itens (1) to (4),
wherein the charge transporting conpound is a polyner or oligoner including
a repeating unit represented by any one of the following fornmulas (la) to
(7a) and REANSFOROSOLVINGBROBLEMI | ity: [0025] [ Chemi cal Fornula 1]
Arl-N—ArZM?ﬁé}l Ars NFArs7-At 12 AlrsAr7Ars

The inventors of the present invention conducted a thorough investigation, and as a
result, they found that the problems described above can be solved by including an ionic
compound having a specific counter cation, which is neither iodonium nor sulfonium that is
used as general photoinitiator, and a charge transporting compound. Thus, the inventors finally
completed the present invention.

Furthermore, the inventors conducted a thorough investigation, and as a result, they
found that when an organic EL element is produced by using a mixture containing a compound
having a polymerizable substituent for each of two adjacent layers in a multilayer structure, the
light emission efficiency and luminescence lifetime of the organic EL element can be improved.
Thus, the inventors finally completed the present invention.

That is, the present invention is characterized by the following items (1) to (38).
[0019]

(1) A material for organic electronics containing at least an ionic compound and a
compound having a charge transporting unit (hereinafter, referred to as a charge transporting
compound),

wherein the ionic compound is composed of a counter cation and a counter anion, and
the counter cation is any one kind or two or more kinds selected from H', a carbocation, a
nitrogen cation, an oxygen cation, and a cation having a transition metal.

[0020]

(2) The material for organic electronics as set forth in the item (1), wherein the
carbocation is a tertiary carbocation.
[0021]

(3) The material for organic electronics as set forth in the item (1) or (2), wherein the
nitrogen cation is a tertiary or quaternary nitrogen cation.
[0022]

(4) The material for organic electronics as set forth in any one of the items (1) to (3),



ArtsAri4 (3a) Aris-ril-Aria- X -Aril-Aria AriaAra() (4a) [ 0026]

wherein Ari to Ar20 each independently represent an aryl group or

het eroaryl group having 2 to 30 carbon atons, or a substituted or
unsubstituted aryl ene group or heteroatyl ene group. Here, the aryl group
means an atom c group obtained by excluding one hydrogen atom from an
aromati ¢ hydrocarbon, and the heteroaryl group neans an atom c group

obt ai ned Weréix elewdinmi¢ 20108 idwnstoagiind attatof more kivds aslansltfiom fonphusptiotavi ng a

het er oat om. or represents R s each .i.ndependently represent. -12' . -0R2,
B e A s R N e R
(wherein fhs.to R8 each independently represent a hydrogen atom a linear,
cyclic or gégnched al kyl group having 1 to 22 carbon atonms, or an aryl
group or oY roaryl group having 2 to 30 carbon atons). Here, the aryl ene
group nmeans an @} Uhe Gatexiad & ofpahidieldeebnlivg aeset Fartliimanytone of el itanya(h) @i(dps from
an aromat i higl}ro arbon, and the heatero | ene group ans gn %on‘ic group
obt ai ned BYereR e pTag AR HY AR o8 eI At i OB oSS BHEY L e eSW%Jﬁrr?d havi ng a
het er oat offaryleniif) cabLodleSardithivpheadt ai ned by further renoving one hydrogen
atomfronto%zﬂroup havi ng one or nore hydrogen atons anong the groups of R
[ 0027] (7) The material for organic electronics as set forth in
any one of the (6)Enemitdrial f&@ ofaic elsbxdnidisas s forthhimayeont péths peand (I (¢onpound
has one O{;thgigl?hepc(ﬁg%ggg,{s%&gkge co?nlil)ga;[cf ig a %&51%&1- clr%gg208nler including a repeating unit
represented by any one of the following formulas (1a) to (7a) and having hole transportability:
[0025]

[Chemical Formula 1]

Ar1““"\|l_A|'2 Af4_l?|_Af5—’T‘_Ar6 Afg""‘N_Af»‘o_Ar""“T"‘Af‘Iz
Arg Ary Arg Arys Arqq
(1a) (2a) (3a)

Ar15—'\|1“AT16~X_/’\fﬂ“'\!l—/’\fw

Arqg Arx
(4a)
R Ars
R h', R R N R R S_ R
R RR R R RR R R R
(5a) {6a) (7a)

[0026]

wherein Ar; to Ary each independently represent an aryl group or heteroaryl group
having 2 to 30 carbon atoms, or a substituted or unsubstituted arylene group or heteroarylene
group. Here, the aryl group means an atomic group obtained by excluding one hydrogen atom
from an aromatic hydrocarbon, and the heteroaryl group means an atomic group obtained by
excluding one hydrogen atom from an aromatic compound having a heteroatom, or represents R.
R's each independently represent -R', -OR?, -SR’, -OCOR, -COOR?, -SiR°R'R®, or any one of
formulas (2a) to (4a) (wherein R' to R® each independently represent a hydrogen atom, a linear,

cyclic or branched alkyl group having 1 to 22 carbon atoms, or an aryl group or heteroaryl
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(8) The material for organic electronics as set forth in the item(7),
wherein the polynerizable substituent is any one or nore selected from

oxet ane, epoxy and vinyl ether. [0029] (9) The material for
organic electronics as set forth in any one of the itens (1) to (8),
further containing a solvent. [0030] (10) The material for organic

electronics as set forth in any one of the items (1) to (9), wherein the
i oni ¢ congeuphving 2a0 3@baelsdnratw1nsac degs, itgrdarepecupdneandth dtdngic gloap glgained

transport ound is ca e of one-.ele n_0x

(1) R ook aE P eteet ABs fomen AU RG Rt eagap PRI SR Ebng e
mat ((arl i);il inGens aii %amlccgr@ipeibtaﬁ&ﬂ bg sxchglimpewo hpdrbdeniatonafyonomeraifatit kenpdueds (1)
to on a sybstrate e organi c.electronic el enent
as set fogﬁvﬁ’gl eferpatom er# r(eﬁrfie]“ts\%ﬁoélp é’P‘ﬁmF‘iéy %’EP%‘E}”? ygeorIle h§ér Y85t%Ubi 17 zed.

[ 0033] from a group ha@)ingl 62 ob @atiydrogéretbrhinamangelecgraups ofiR. set forth in the
Item (12) Ogﬁerein filmformation is further carried out on the

i nsol ubi | %9 | ayer, and thereby, nultilayering is achieved. [0034]

(14) The or gani @) theatitériah (e ofagicelettranis aedet footh tihanyronapftheitensail) tbl€), i t ens
(11) to ( ein the ubstrawﬁlsaresnf (15)

An or gani %{F‘ Pin eec ?rﬁ?ﬁr?’f’ég Pg CoRPRYRd S RISAT TP ql%eé?za@e ?H%E%uefnr om t he
mat eri al fooe8jor gani c el ectronics as set forth in any one of the itens (1)
to (10). (8) The material for organic electronics as set forth in the item (7), wherein the
polymerizable substituent is any one or more selected from oxetane, epoxy and vinyl ether.
[0029]

(9) The material for organic electronics as set forth in any one of the items (1) to (8),
further containing a solvent.

[0030]

(10) The material for organic electronics as set forth in any one of the items (1) to (9),
wherein the ionic compound is an electron-accepting compound, and the charge transporting
compound is capable of one-electron oxidation.

[0031]

(11) An organic electronic element having a layer formed by applying the material for
organic electronics as set forth in any one of the items (1) to (10) on a substrate.
[0032]

(12) The organic electronic element as set forth in the item (11), wherein the formed
layer is insolubilized.
[0033]

(13) The organic electronic element as set forth in the item (12), wherein film
formation is further carried out on the insolubilized layer, and thereby, multilayering is
achieved.

[0034]

(14) The organic electronic element as set forth in any one of the items (11) to (13),
wherein the substrate is a resin film.
[0035]

(15) An organic electroluminescent element having a layer formed from the material

for organic electronics as set forth in any one of the items (1) to (10).



[ 0036] (16) An organic el ectrolum nescent el enent formed by

| am nating at | east a substrate, an anode, a hole injection | ayer, a

pol ynmeri zed layer, a light emtting |ayer, and a cathode, wherein the

pol ynmeri zed layer is a layer formed fromthe material for organic

el ectronics as set forth in any one of the itens (1) to (10). [0037]

(17) An organic electrolum nescent elenment forned by lamnating at | east a
subst r at ejoos¢] anode, a pol yneri zed Iayer a hole transport layer, a light

emtting | ayer, cat ode wher ej ri ze aye
formed fromt he(IM%?rg%‘c?WOWﬁ?eBt eg‘? 6‘F§°g’ﬂ?dyb yuingiine a?}é?sttﬁs"%ﬁg%frfyyone of
t Ihe itensaf a]nbdé,fah(ﬂ%ﬁijectlbﬁ)&%] a polymerized (a)'lﬁ)a ligheenittig dyer, akhodatlmﬂa;m nescent

el ement as, set for i.n of th n_the

col or of PhY¥eR m%ﬂOLY&elee&ﬁ%%b AHE %’F‘a g‘?é’«(bafé % fg’h‘i’r%a e i %‘FSear?es?ltt i's
white. [ Of#flin any one of thé itéhs Ato@I®ani ¢ el ect rol um nescent eI enment having a
mul til aye g?guct ure, wherein two adjacent layers in the nultilayer

structure formed by a coating nmethod, respectively using a m xture
contai ni ng a ho{1e) Ad a’gaﬁ@élédnmgxnﬁmmtmdndmafcirmgil@lminym’@dt bahlaeulstrhts,ti t uent,

DA R IR T T T R NN
wher ei n t Rerpiakherpolynetibdddayer Btlhyetifhed fonathy nareiabior organde ei&:lnem’ced; sétr om an
The ‘or ganftidr dyepeptt igecahe Eenent ao set fortn in aLSOQ‘ﬁL of the ifem
(19) to (pO38] wherein the hold transporting conpound contains at |east an
aryl amine, car b&%)oi"h% org(zlgxicte?eicgggr%{;lgscgn %le%;[egtnds set forth in any one of the items (15)
to (17), wherein the color of the emitted light of the organic electroluminescent element is
white.
[0039]
(19) An organic electroluminescent element having a multilayer structure, wherein two
adjacent layers in the multilayer structure are formed by a coating method, respectively using a
mixture containing a hole transporting compound having a polymerizable substituent, and the
hole transporting compounds are respectively polymerized.
[0040]
(20) The organic electroluminescent element as set forth in the item (19), wherein the
polymerizable substituent is any one or more selected from an epoxy group, an oxetane group,
and a vinyl ether group.
[0041]
(21) The organic electroluminescent element as set forth in any one of the items (19)
to (20), wherein the hold transporting compound contains at least an arylamine, carbazole, or
thiophene skeleton.
[0042]
(22) The organic electroluminescent element as set forth in any one of the items (19)
to (21), wherein the hole transporting compound is an oligomer or polymer having a number
average molecular weight of 1000 or greater.
[0043]
(23) The organic electroluminescent element as set forth in any one of the items (19)

to (22), wherein a polymerization initiator is incorporated into only the layer closer to the anode



[ 0042] (22) The organic el ectrolum nescent elenent as set forth in
any one of the itens (19) to (21), wherein the hole transporting conpound
is an oligoner or polyner having a nunber average nol ecul ar wei ght of 1000
or greater. [0043] (23) The organic el ectrol um nescent el enent as
set forth in any one of the itens (19) to (22), wherein a polynerization
initiator is incorporated into only the layer closer to the anode between
the two abjtraecsirthe twoQdjadenetnd. layeB044] (24) The organic
electrolugkgﬁscent el ement as set forth in the item (23), wherein the

pol yneri z ninitiator is an ionic conpound having a counter cation

sel ected from t@e) THeugani@iestrlluningscoiit eaamemrdswaidsrﬂrin thedtemi (23)pghereig dtei on, an
oxygen cati.on a..cation. havin ransitio 25
Tha Sor ganpesBirzabin e it <oPdliaEE Lk Re PR rteclsd Bl ine gpup e | ¢ ohs
(19) to (eshkistivgfaeabodatien, bniirogel) @ded tan bﬂggem satiomrasd & tatioe ha\mgg otmansitibn t he
conbi nati on 8f a hole injection layer and a hole transport |ayer, and the
combi nat i Bf®of a hol e transport layer and a light emtting |ayer. [0046]
(26) The gmgﬂnic el ectrol um nescent el enent as set forth in the item (25),

wherein the [i g&%) ﬁlrg otréanE:%lecgglumln%gcgrtltae&e?nséntaas r;rg £&th i5 3N one *of the items 19
to (24), wherein the two adjacent layers constitute any one of the combination of a hole
injection layer and a hole transport layer, and the combination of a hole transport layer and a
light emitting layer.

[0046]

(26) The organic electroluminescent element as set forth in the item (25), wherein the
light emitting layer contains a metal complex.
[0047]

(27) The organic electroluminescent element as set forth in any one of the items (24)
to (26), wherein the ionic compound is an electron-accepting compound, and the hole
transporting compound is capable of one-electron oxidation.

[0048]

(28) The organic electroluminescent element as set forth in any one of the items (19)
to (27), wherein the substrate of the organic electroluminescent element is a resin film.
[0049]

(29) The organic electroluminescent element as set forth in any one of the items (19)
to (28), wherein the color of the emitted light of the organic electroluminescent element is
white.

[0050]

(30) The organic electroluminescent element as set forth in any one of the items (16)
to (18) or any one of the items (19) to (27), wherein the substrate of the organic
electroluminescent element is a flexible substrate.

[0051]

(31) A display element including the organic electroluminescent element as set forth in
any one of the items (15) to (20) or any one of the items (19) to (30).

[0052]

(32) An illuminating device including the organic electroluminescent element as set
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[ 0047] (27) The organic el ectrolum nescent elenent as set forth in
any one of the itens (24) to (26), wherein the ionic conpound is an
el ectron-accepting conpound, and the hole transporting conmpound is capable
of one-el ectron oxidation. [0048] (28) The organic
el ectrol um nescent elenment as set forth in any one of the itens (19) to
(27), wherein the substrate of the organic electrolum nescent elenent is a
resin fil forth[il0&Dpe of the items ((( 22p (Aher myganoitheitect(1Yta(@Ohescent el enent as
set forthoioa%]any one of the itens (19) to (28), wherein the color of the
emtted I{g of the organic electrolumnescent elenent is white. [0050]
(30) The or gani @3xA displaydavive mebclantthellampatngakvisess seoibithini the itany(3@he of t he
items (16) {ta. :Lc)&F any._.one of the itens (19) to (27), wherein the
substr at e‘)méifaolqu%led8 Sgagﬁlue%‘g“et Se%fhrsl())l%%mhescent elenment is a flexible
subst r at e[00p4051] (31) A display elenent including the organic
?!28;: t {)(rjl ;rr?y ngﬁgﬁge;dis?:kglglg ?)é trlrlg‘%?e%% aI{pgu[ [n@ B is-r}elgtgg to & su%]ecttnrl]a%te}sto? %ar(estS ) to
Patent Application No. 2009-229483 filed in Japan on October 1, 2009, and Japanese Patent

Application No. 2010-5846 filed in Japan on January 14, 2010, the disclosures of which are

incorporated herein by reference.

EFFECT OF THE INVENTION
[0055]

According to the present invention, there can be provided a material for organic
electronics which can produce an organic electronic element capable of lowering the driving
voltage or capable of performing stable driving for a long time, and is capable of low
temperature curing by a coating method; a multilayered organic electronic element using the
material; an organic electroluminescent element; a display element; and an illuminating device.
That is, when an ionic compound and a charge transporting compound are incorporated, an
organic electronic element, particularly an organic EL element, which is capable of lowering of
the driving voltage or capable of performing stable driving for a long time, can be obtained.

Furthermore, according to the present invention, an organic EL element having a
multilayer structure can be obtained by a coating method, an organic EL element having
excellent light emission efficiency or an excellent luminescence lifetime can be provided, and a
display element, an illuminating device and a display device having those characteristics can be

provided by using the organic EL element.

BRIEF DESCRIPTION OF THE DRAWINGS
[0056]
FIG. 1 is a schematic diagram showing an example of a multilayered organic EL

element.
BEST MODES FOR CARRYING OUT THE INVENTION

[0057]

<Material for organic electronics™>
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[ 0052] (32) An illum nating device including the organic

el ectrol um nescent elenent as set forth in any one of the itens (15) to
(20) or any one of the itens (19) to (30). [0053] (33) A display device
including the illum nating device as set forth in the item (32), and a
liquid crystal elenent as a display unit. [0054] The di scl osure of
the present application is related to the subject natters of Japanese

Pat ent Appl i cat Théimierial 263@8zarid @kBidonlids lofthe preschajnaention is@ubadriaf fot prg2i09, and

Japanese Pat ent A%B%i .catilon Na. .2010-5846 fil ed irahJaﬁan on Jtanuar 14,
2010, t he “HFEAMSSAIALNG it 1A} A0HoniE EOmRORNP At A LR oWk B RE B 1A es EENEe EFFECT
OF THE | NvENDefaMaft@fefelred to as a chargectempbirtivgs compdung), prelsietnthe ioniceompound t her e
can be provided terjal .for organic el ect. ics which can produce an

or gani ¢ eFEOPPBH 6! IUERE RN kA BUHE ARV Irdhs ot g AetieXgs o

capabl e otweearh@e Rindgsekt@d fremdI’| ¥¢dngpchtivn, anitrogeg cationpan apgenicstiegpald e of | ow
t enperature, c%lggq?hg%/ a coa;t Lng met hod; a nultilayered organic electronic

el enent u§H198 PEH PSPPRMEaY 1 "or gani ¢ el ectrol umi nescent el ement: a

di spl ay el ement Heefndft@thé Vdrions coatpongntstiedieamateribhat oiganic vlb@ronianof theri ¢

conpound and a.charge.tyranpsportin onpound are incorporated, an organic
el ect r oni Bfeéff“g}?é’?ﬂtlf’ ﬁ’giéﬁ%ﬁgﬁfﬁs?‘%ﬁﬁbrgani c EL el enent, which is capabl e of

| oweri ng edosghe driving voltage or capable of performng stable driving for
a long ti rﬁe can_ be, obt ai ned. Furthernore, according to the present
i nventi on1o%R °3PRUATk EL el ement having a multilayer structure can be

obt ai ned by a cOhd jonig compduad nsediin the g@sdncinidntioh Bremposhdivf thgcamxneetdtiont | i ght

o551 o0 S ShENEle s Sh S5 ohARGRORE RS g ) o R o, 10
t hose chasd&tadrfrant HGa carbocatien, pmitogetechtibny anisxypgn tdtien,and anation khvied € nent .
BRI EF DES%?AS%%&%\eItag: ﬁxlé%ar?cﬁé \c/:\!lt%%sswglpl())eSe@( lained below.

[0059]

(Carbocation)

Examples of the carbocation include a primary carbocation, a secondary carbocation,
and a tertiary carbocation. Among these, a secondary carbocation and a tertiary carbocation
are preferred from the viewpoint of the stability of the material and from the viewpoint that
when the carbocations are combined with the anions that will be described below, the
combinations form polymerization initiators capable of curing at a low temperature. A tertiary
carbocation is most preferred. Further examples include a triphenylcarbonium cation, a
tri(methylphenyl)carbonium cation, a tri(dimethylphenyl)carbonium cation, and the like.

[0060]
(Nitrogen cation)

Examples of the nitrogen cation include NH,", a primary nitrogen cation, a secondary
nitrogen cation, a tertiary nitrogen cation, and a quaternary nitrogen cation. Here, the primary
nitrogen cation represents a compound in which N is bonded to three hydrogen atoms, and the
other bond is bonded to an atom other than hydrogen. The secondary nitrogen cation
represents a compound in which N* is bonded to two hydrogen atoms, and the other bonds are
bonded to atoms other than hydrogen. The tertiary nitrogen cation represents a compound in
which N* is bonded to one hydrogen atom, and the other bonds are bonded to atoms other than

hydrogen. The quaternary ammonium cation represents a compound in which N* is bonded to

atoms other than hydrogen.
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FIG 1 is a schematic diagram showi ng an exanple of a nultilayered organic
EL el ement. BEST MODES FOR CARRYI NG OQUT THE | NVENTI ON [ 0057] <Material for
organi c el ectronics> The material for organic electronics of the
present invention is a material for organic electronics containing at |east
an ionic conmpound, and a conpound having a charge transporting unit
(hereinafter, referred to as a charge transporting conpound), in which the
i oni ¢ conjeoer]d is corrposed of a counter cation and a counter anion, while
t he counter catjon on dki nd or or nds sel ected from 1| +,
a carbocati on, ﬁ'lﬁf F’ba esé‘é% SATTIAMIER S‘bcelr?SBQPtP'gﬁmogﬁlH‘ a cation having a
transiti Odlinﬁ'fh'yhinmomum trlmetl’rsldifnﬁhmﬁfrh efiethﬁlhemMaumauSomomhamemlsn of the

mat eri al f.or anic. el ectr cs of. the ent 1nv nti he descri bed
T et ol | SO B Rt p i RS R Honky ! F Mo ahoit a5 Ol | 0
present | NMediiethylcySoleappaseiumi tetrhlﬁetbyilamﬁleﬂlum&tth}dmmthgllanmntuef ani on
descri bed e count er. ti S an nd or two or nore kinds
sel ect ed ‘?F’g(ﬁrdﬂelhy aénnéoé‘r"ﬁrbg%‘?tﬁgyglﬂ,etggalﬂwf’?18éeﬁg%e§ly BH"8™ oxygen cation, and
a cati on inmethyg-n@rdp[yhmmohiuﬁﬂtrh‘ﬁtl@lhsop’fdi}ﬁlammidnoms Mthmgouwldmmnmm,xpl ai ned

bel ow. catio ocat | .on i ncl ude a
pri mar y cX Wﬁh%’i{fq gr%mgmé‘&‘&%%a“r@‘é&r@&‘g onglr[un ?fé{r\%ﬁyz'“t erXTary carbocation.
Anong thedslmethalds;a{pmpglammonmhbdm&thyMS@Mbydmrtrmniunary carbocation are
preferred ewpoi.nt o t.he terial and fromthe
D1 ewpor nt TSGR R R EB SRR RUFEr ikl Rea iR AR he ani ons that vi |
be descr i mettlylxéibkawapylalnoammbi nati ons form poI ynmerization initiators capable
of curing a low tenperature. A tertiary carbocation is nost preferred.
Furt her eg@&%l es include a triphenyl carboniumcation, a

tri (et hyl phenyFyrthar dxamplasrinclade amiliniwans suck ghi Nrefethylapitiesoyl ) car boni um cat i on,

and the | Nli\?dm{e%y anllmguN 1erﬁ)glmethy"i‘-tél1rr(1)eq'lzylanilinium, N,N-diethylanilinium,
N,N-diphenylanilinium, and N,N,N-trimethylanilinium.
[0063]

Further examples include pyridiniums such as pyridinium, N-methylpyridinium,
N-butylpyridinium, N-methyl-4-methylpyridinium, N-benzylpyridinium,
3-methyl-N-butylpyridinium, 2-methylpyridinium, 3-methylpyridinium, 4-methylpyridinium,
2,3-dimethylpyridinium, 2,4-dimethylpyridinium, 2,6-dimethylpyridinium,
3,4-dimethylpyridinium, 3,5-dimethylpyridinium, 2,4,6-trimethylpyridinium,
2-fluoropyridinium, 3-fluoropyridinium, 4-fluoropyridinium, 2,6-difluoropyridinium,
2,3,4,5,6-pentafluoropyridinium, 2-chloropyridinium, 3-chloropyridinium, 4-chloropyridinium,
2,3-dichloropyridinium, 2,5-dichloropyridinium, 2,6-dichloropyridinium,
3,5-dichloropyridinium, 3,5-dichloro-2,4,6-trifluoropyridinium, 2-bromopyridinium,
3-bromopyridinium, 4-bromopyridinium, 2,5-dibromopyridinium, 2,6-dibromopyridinium,
3,5-dibromopyridinium, 2-cyanopyridinium, 3-cyanopyridinium, 4-cyanopyridinium,
2-hydroxypyridinium, 3-hydroxypyridinium, 4-hydroxypyridinium, 2,3-dihydroxypyridinium,
2,4-dihydroxypyridinium, 2-methyl-5-ethylpyridinium, 2-chloro-3-cyanopyridinium,
4-carboxamidopyridinium, 4-carboxaldehydepyridinium, 2-phenylpyridinium,
3-phenylpyridinium, 4-phenylpyridinium, 2,6-diphenylpyridinium, 4-nitropyridinium,
4-methoxypyridinium, 4-vinylpyridinium, 4-mercaptopyridinium, 4-t-butylpyridinium,
2,6-di-t-butylpyridinium, 2-benzylpyridinium, 3-acetylpyridinium, 4-ethylpyridinium,

pyridinium-2-carboxylate, pyridinium-4-carboxylate, and 2-benzoylpyridinium.
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Exanpl es of the nitrogen cation include NH4+, a primary nitrogen cation, a
secondary nitrogen cation, a tertiary nitrogen cation, and a quaternary
nitrogen cation. Here, the primary nitrogen cation represents a conpound in
which N+ is bonded to three hydrogen atons, and the other bond is bonded to
an atom ot her than hydrogen. The secondary nitrogen cation represents a
conpound in which INT+ is bonded to two hydrogen atons, and the other bonds
are bondef@0t4 at ons ot her than hydrogen The terti ary ni trogen cation
represents a co und_in bonded t. y en and t he
ot her bonds ar elg\grﬁ)ler xamPles mf:lburlreE imy aﬁghun%shsg% ars|1 1dgzo%um E}H‘gﬁl (Earzcﬁmiau y

anmoni um tathybhmethglisslentlismal -pmpyieiamdthylmmdhnohhml\l—l-but;sl 3bmctdy=ldmtluohmm,ms ot her

t han hydr | e such as
n- but yl am?rgnl it “[’eghy?“hg?h mmh‘?eurﬁ% %y?remﬁé‘zﬁﬂm’rzrﬁe& tr| aésrlrllr%nm um
triisopr opyﬂeﬁryh&@-phnnylprwyhnbdﬁzyﬁmnfdmtylrﬁ;B dlmemﬂnmﬂdrzyhammm um

t et raet hyl apnp. butyl ammoni um N, N-di et hyl cycl ohexyl amoni um
t et r amet h%{é‘”’i % H%ethy?%&lzgl et hyl ammoni um di et hyl di met hyl ammoni um

triethyl nmet hyl aForther e‘xampbeinclaéet pyytotidiniumis swoh at f iethgt- heplethylpprrolpdmiamnandi um
trimet hyl pLum  trinethyl-n-butylamoni um

trimet hyl ??%&Jf'gfé hW| unﬁ"mflrl nmet hyl -t - but yl anmoni um

trimethyl E(lﬁéﬁexyl anmoni um di net hyl di - n- propyl amoni um

di met hyl di i sopr N i met byl - n- | .i r l.

met hyltri-n-pr olg"ﬂ?ﬁ SR nfﬁ%%lgg?jq%?n&eothﬁvﬂsrsﬁ%gg ?m& éﬁ)rr%ﬁ ﬁm)’ nlfrg%Z]

Furt her eKathet @amples ingbide pgrﬁdliﬁmimsudwsmT&siiméthmnz}hgphdumum, ni um

N, N-di met Qy.
NN i et ot R AR St ¥ esmmptesssq petide | i ym
[ 0063] diimmonifs aﬂdeamlmmamlﬂseﬂoed nnWGHB/WWded Wr83/8975BO. asﬁ\xmnglthhsmau m
N-methylprldln but vl r|d|n|
N- benzyl p%ieftl {r o ?P%?fﬁlyaﬁr%aﬂ tln&;ﬁ aB#ref%”Q@%rﬂX h%)é’?elk“g’l ni um
g ms'([j hyl p;tablhhyrandjﬁvmzﬂhermeginpglm \dl:]m;themltr@eﬂcailonearhydmﬂyneddmﬂl thmnlc:jns
4- di met Lni = di . j - dj i di ni um
di nmet ‘Blérbfeglesﬁlnﬁeﬁd]be%w thg c{,}ﬁ!sz °ﬁ3vf°"§ P{l?t ltl(gr;pls b aé‘ig#{?hg %‘6@%{%. ni um
uor OpsempdlatmraJmAtdmﬁﬂywnIrqulycatldn isimost préfeffeddi f | uor opyri di ni um
4 @t af | uor opyrl di nium 2-chloropyridi nium 3-chloropyridinium
oropgrl
d

inium 2, 3-dichloropyridinium 2,5-dichloropyridinium
i chl @xypstrdation)i um 3 5-di chl oropyri di ni um
di chl oro- 2, r ridini [
romopyri di ni ﬁljxmm p’gﬁr% X%latlon mcw&é“é“ El[ b‘%%‘%‘yﬁe ng}mmm
2, 6-di br omppgpylodomurumlblﬁylsxcnhdm tiitepyloxaiium, tniphe@yleypainmppyryldioni um
3- cyanopyl di ni 4-¢ ridinium 2-hydroxypyridinium
3- hydroxyphﬁcr)IPEHWH{Eh andzfxﬁggﬁ%lxypyrl di nium 2, 3-di hydr oxypyri di ni um
2, 4- di hydpod&¥ipyri di ni um 2- et hyl - 5-et hyl pyri di ni um
2- chloro a r| di.ni u - car boxam dopyri di ni um
4- car boxa&d‘gﬁ gaélg e, ?ln‘imunﬁ%talg- phenyl pyri di ni um 3-phenyl pyri di ni um
4- phenyl pyri di nExamplez o6thd cgpive hyvipya irghisition metallinnfude Gipopmipdurmds suvh as

4- et hoxypyri dj ni 4-vinyl idi piu 4- er Lnium
4-t - but yl gYr¥ 8];0 i en@)(@@&% ‘Fey%ut%?'ﬁvﬂpﬁf’tﬁ?l (f)%%’t ’S’g%fw;jyrl di ni um
3- acet yl pysidtidpendiehyiinbyLiethylakphihtighe)OY | (ndichélbpentidieatRE-Yindng)Cr",

pyridini um 4-carboxyl ate, and 2-benzoyl pyridinium [0064], Furt her
exanpl es (Hclvalentadieab@pinesisylengdfr - 485-FyalapspiadipyAMeweeNyT-- i mi dazol i um

L ST GRS B o

1- met hyl - &s(mtxylen@c&ézbm(mmmmehe)méf Hyd(nwobenz)ﬂzf" [ 6Hxheshe)(rh-xylene)Cr™,

1 ot nyl - 20 RBOYr RAREB nfStns Shopeniiiics Belaphaad e gazolfum and

pyrrolidi mswyslo éi%xeﬁ?l)(ﬁﬁﬂubﬁéhy drfmt(hylcwds;feﬁiau@m)(ﬂmndaﬂ@a and Fe

1-butyl-1- et hy pyrrolidinium 65] Further exanpl es incl ude
qui nol i ni enrEPoyRdsisuehsas §iui-exsiapantad f’é(H@ﬁ'@b‘ﬁ%ﬁ)‘?fbal i ni um Further exarrpl es

INr]g!t ESF 3 Srgluoﬁépyr&rvbg?l@ P E@angb%yﬁl@%%%{d%ﬁ%@krlo ‘Q‘"' n hthalen&) er exanpl es

al so i ncI ude di hnnmoni unms and ami ni uns descri bed in WD 03/005076 and WD

03/ 097580. Anpbng these, a tertiary nit¥bgen cation and a quaternary
nitrogen cation are preferred fromthe viewpoint of stability and fromthe
vi ewpoi nt that when the nitrogen cations are conbined with the anions
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that will be described below, the conmbinations forminitiators capable of
curing at a low tenperature. Atertiary nitrogen cation is nost preferred.
[ 0066] (Oxygen cati on) Exanpl es of the oxygen cation include
trimet hyl oxonium triethyl oxonium tripropyl oxonium tributyl oxonium

tri hexyl oxonium triphenyl oxonium pyrylium chronmenylium and xanthylium
[0067] (Cation having transition netal) Exanpl es of the cation
havi ng a (ﬂSawyslbpénmdxenﬁb(als cimele)idE (F3-ctuppitadiels/)eniesitglene)Fe’,

(15-cycl opent adi enyl ) (16-tl uene),Ct (15-cycl opent adl enyl) (r 16- xyl ene) Ce,
(5-cycl op&? @PW&I QAN MH@FM@M&&I@@H yieycpmene)ke

(11 5-cycl apaRdash@BXdmbdsrs, LH?@I?@)n@&%ene)Fe” bis(n6-xylene)Fe**, bis(n6-cumene)Fe®*,

(5-cycl opent adi eny I'ene

1)(16-nmesit
(15-cycl obeﬁﬂﬁa@lu@ngﬁ %‘( Gné-t@yw ayﬁylsne)@é {nﬁmm@nty)mﬁri@pbthﬂ@w&e@t

(115-inde +p 2+,
bi s( g6- cu%@égcgl%%g@ﬁg to en(%f @’? Gﬁe'@% g% 'ﬁ%"’r‘f"e“??@é %IZI% )”g
( 16- cunmrene@)steyClopanpidichyll(@fégdengdiFe’.bi scq5- cycl opent adi enyl )Cr +,
bi s(g5-i n@,ﬁ? 1 )Cr+, (5-cycl opentadienyl)(15-fluorenyl)Cr+ and
(5-cycl op édi enyl) (i 5-indenyl)Cr+; and Fe conpounds such as
15- cycl of@nhtatdnéony g6-t ol uene) Fe+, (i 5- cyc opent adi enyl) 016- xyl ene) Fet
( I tack 1) ( I ) (i I di ) I )

(()ﬁ SCgsgﬁgggf’lta gld ﬁgéét%‘%é%}égﬁ%ﬁétg%&gegﬁh&% n w1-|l-l be explained.

( 2?5Cy0| (i)pe nt adl(; l&rhyiib)l(nﬂa?-bm doyl{/@llt:i&)aﬂ? kncivgn anllon and examples thereof include

- t
(115§ naearD s Sifhah) SE A, ;B8 bl bihuy R s SEA R Bt ke,
bi Z ( QGIn(; ggﬁg&&FngsSbb Sdnd ©F; sﬂ>3u @llﬂgll)‘fﬁad _l(f:nb S:ltch(ag HSOEj)aﬁmﬁ(?ﬁdéﬁEﬂ)/]ﬁie@ﬂ
b1 o ot iRt RECOT ST GR Bissntiont ey oo Bl B ety
o one. 35@??"3"’?1?‘““) f"l‘s“’“{“ﬁ?"“”e%%ﬁm?gjﬂ‘@wm"ymm”m The ani on
may be an{"t3T éﬁ?@ﬁgiﬁﬁ g Iﬁ%&éﬁ%ﬁ%aW@)@gﬁg@lﬁ@%’ﬁ)f flel ude hal ogen
iFg 8 i S g :: h[(6GF;ZCFCF,):;PBg, and [(cbﬂa)zCFCH)ZPFQ:iB&m acﬁlubﬁs@nﬂﬁs BE ,CB((HT}%n zxuis: EC ﬁs e
HSO4- ancSIB g‘g{a&ﬁﬁ%&oaﬁwwuf o] logﬁfgﬁ' %fsB’EﬁgE% ﬁ%&&%?and phosphori c

acid i Onsﬂmtﬁdiseﬁﬁzabiﬂm-suchl'd?@ﬂl?é anda’E;,0MAU3 ; fl uorophosphoric acid ions
such as E@g and PF50H; fluorinated al kyl fl uorophosphoric acid ions such
as [(CF3 f?iPFSl- [(CF3CF2CF2) 3PF31", R(CF3)2CF)3PF3L WCF3) 2CF) 2FF41",
K( CF3) 2CFCF2) 3PHR}e araﬂndpdﬁ(iéﬁﬂ%'ﬂ)lﬁﬁfﬁﬁﬁﬁ))QﬂlEédSunteb@mbﬁ: used iirtthé Qﬁ&nﬁﬂ@éﬁtl@lﬁ BFI ,

o Fobrhowengy RORRESER b iehateding o tnd SRR Dl TP e SushSi St fi%emsand

AsFS50H-.  pdi0fEs the viewpoinifthatwhem the coutgpatibh Bicbmbinkd With the iamibrss dastribbe c ount er
ani on use%ﬁ’ n .t he resen i nventi.on Vi .ewpoi nt

| engt heni V‘Eyfthet“ﬁ’ LRYAS U™ Rop é"eHFa“["Hé‘“%‘ﬁéﬁ?pé{’léPg]‘&}?%ﬁ‘uac“’ eé’IPéF?PEe’and from
t he vi ewpthiefislioiwieystrukteres drbprefdiedt er ani on is conbined with the anions

doser el above LhgyC AT 134 LTS B LT A GRSl RURGR o0 ©
acid ions such as [(CF;CF,);PF;], [(CF;CF,CF,);PF;], [((CF3),CF);PFs], [((CF5),CF),PF,],
[((CF3),CFCF,);PF;]" and [((CF;),CFCF,),PF,]’; boric acid ions such as BF,, B(C¢Fs),', and
B(CsH4CF;)47; AICIy; and fluoroantimonic acid ions such as BiFg, SbFg, and SbF;OH are
preferred.
[0070]
In regard to the ionic compound according to the present invention, there are no
particular limitations on the combination of the counter cation and the counter anion. However,
as an initiator which works as an electron-accepting compound capable of one-electron

oxidation of a hole transporting compound, and which is capable of curing at a low temperature
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Fl uor ophosphoric acid ions such as PF6-, PF5014-; fluorinated

al |l cyl fl uorophosphoric acid ions such as [ (CF3CF2) 3PF3] -,

[ (CF3CF2CF2) 3PF3] -5 R(CF3) 2CF) 3FF31-, K(CF3)2CF) 2PF41-, MCF3) 2CFCF2) 3PF3] -
and [ ((CF3) 2CFCF2) 2PF4] -; boric acid ions such as BF4", B(C6F5)4-, and
B(C6HACF3) 4-; Alai; and fluoroantinonic acid ions such as Bi F6, SbF6-, and
SbF5011" are preferred. [0070] In regard to the ionic conpound
accor di ngwhen dohmbinpd edtle the ahinﬂsedekdrrbad altoheme)rwtb deoremltltei drivingivoltdgeiof at i ons on

the combipatiop of.Lhe, GoURhERe Rt LORAR EDE Count or. Bahon, Fowever, as an
i ni tiator "EHNCH- WOPRES 49 R EPELPe SRS e B oG SO Blh e hbl e of
one- el ect ¢combimaiodal caboniim eatiood mdtﬂuamglmspliarmgcldmnpwhds Pana:hd\m;@li IS

capabl e of curi ng at . a ratu t.he ani Qns
Gobert bearar bty s PPV P Gl AP @t r, F ISR alle 85 B4 5
el enment s SbRJ and SbIBOFE; hemcdditenmens/of@mhhmfneamfﬂmcgmmphomd ®gltiposuch BIPFFEN S,

combi nat | gRsy Rl CELEPRLATLERLAOTS AR T B QBIORENO! by aFlilofionsa RHEN 25
13( Co6HA CFRicH as Shd¢ ahd SIEB‘SOHnirB pefired.adCahbietisnsod cirbmurﬁbﬁﬁﬂs alddboﬁdoﬁficﬂ 1-1-;

and conbi nat| Q Rd f Luorophospharic acid uch as FPO',
P50 1- : OhoeLa s et BtiRcBl o §oroamaRiRas ‘ﬂ“’nss“lh %%Euf&iis) 4-: or
fluor oant Shsﬁa@H(; ambdothbinatiens i ailimemSold®briquandd fébFﬁBliésB(@gEhpandf erred.

Combi nat i m. cat.i ons. and bord. ¢ -aci &4 Qns such a C6F5) 4- and
o CoHaCrap TR BPEATA At RP oB o 6 8e% e A St O3B O fifediuc’ 71 ¥ 206
comnbi nat i ons of Spreifit examphs iwhde bealt of traqmeniyléanbmumtioxamd]&wg;&l-‘s‘élﬁ 4 and
E‘f)rcglp%gfqe: %enalcar%gmflm%%o%aa% b?@ BS)‘b’Xa saft Pf IlI W(?lmfetﬂalam?mur%lt%gg S?I*%r,] d%bsﬁﬁm are
t ri phenyl ofd¥,Nedimethylewitinion aachE(CSBs%" a salt of triphenyl carbonium cation
and B(C6F5) 4 0 di et h l.ani | ini uman a, salt of

N, N- di et hyl anlﬁeﬁ?nd%?oén %%e Smgly’ OF tWo O fore q%%l)séna 5% u%(é {2 may be used
si ngly, omixwoatany e Ki nds may be used as a mixture at any ratio. [0071]
[ Char ge t(ﬁ? porti ng conpound] According to the present invention,
the charg ransporting conpound is a conpound havi ng a charge transporting
unit. [Chargeﬁhnapéimhgccg@oumcansport| ng unit" nmeans an atom c group having
an ability to t&?cgrsd Ortg th@:o csent Mvertion tEle Hazee aQsdmt“un dn?to%nélssatcgr%r eOf Wil be
descri bed bel ow. Phe h?etrans rtlr? UACT S hEt |cularly
limted ahavixrgm@hagetranspmsnmltabl | ty to transport holes or el ect rons,
however, the charg ortln . refera aving an
ot ¢ ring. TS AR MRy B P Rvind b BT dAREGND, §

havi ng a hxﬂestqra]ectam wod tlneeletaﬂqxhes@m:ﬁzde tscrifed belewanpl e, the fol | ow ng

formilas (la) tﬂe(czg‘ ¢ trarlsgoortznzé unit is not particularly limited as long as it has an ability to

et

transport holes or electrons; however, the charge transporting unit is preferably an amine having
an aromatic ring, a carbazole or a thiophene, and is preferably a moiety having a partial

structure represented by, for example, the following formulas (1a) to (7a).

16



[ Chem cal Formula 2] Aris-y-k16 -16- X -Ari7 N Aris Ari9Ara) (4a)

[ 0073] wherein Ari to Arm each independently represent an aryl
group or heteroaryl group having 2 to 30 carbon atons, or a substituted or
unsubstituted aryl ene group or heteroaryl ene group. Here, the aryl group
means an atom c group obtained by excluding one hydrogen atom from an
aromati ¢ hydrocarbon, and the heteroaryl group neans an atom c group
obt ai ned B072Kkcl udi ng one hydrogen atom from an aromati ¢ conpound having a
het er oat om or ﬁﬁ%@ﬁ%@p Ry R's each independently represent-0R2, -SA3,

- O0O0OR4, -COORS5, "-'Si %r one of fornulas (2a) to (4a) (wherein Rl to
| e each represent a hydrogen atom a linear, cyclic or branched al kyl group
having | to 22 carbon atonms, or an aryl group or heteroaryl group having 2
to 30 carbon atong) s Here, the @rylape,group AEanRs [n-abam.cagroup obtai ned
by excl uding two hydrogen atons! from an aronati c |hydrocar bpn, "and the

het er oar yl ene grdﬁb means an at’Sfi c oup obt ai néthsby exclAiai ng two
hydrogen atons fg@m an aromati c cegpound having a het gizpatom X represents
a group obtained by further renoving one hydrogen atomfrom a group having

one or nore Q%ggﬁggngg&gﬂﬁngﬁpggmthe groups of R

Arg Arxp
(@4a)
R Arys
R ,lq R R n R R S_ R
R RR R R RR R R R
(5a) {6a) (Ta)

[0073]

wherein Ar, to Aryg each independently represent an aryl group or heteroaryl group
having 2 to 30 carbon atoms, or a substituted or unsubstituted arylene group or heteroarylene
group. Here, the aryl group means an atomic group obtained by excluding one hydrogen atom
from an aromatic hydrocarbon, and the heteroaryl group means an atomic group obtained by
excluding one hydrogen atom from an aromatic compound having a heteroatom, or represents R.
R's each independently represent -R!, -OR?, -SR?, -OCOR*, -COOR’, -SiR®R'R®, or one of
formulas (2a) to (4a) (wherein R’ to R® each represent a hydrogen atom, a linear, cyclic or
branched alkyl group having 1 to 22 carbon atoms, or an aryl group or heteroaryl group having
2 to 30 carbon atoms). Here, the arylene group means an atomic group obtained by excluding
two hydrogen atoms from an aromatic hydrocarbon, and the heteroarylene group means an
atomic group obtained by excluding two hydrogen atoms from an aromatic compound having a
heteroatom. X represents a group obtained by further removing one hydrogen atom from a
group having one or more hydrogen atoms among the groups of R.
[0074]

Furthermore, in the present invention, the charge transporting compound is preferably
a polymer or an oligomer, from the viewpoints of solubility and film formability. It is also
preferable that the polymer or oligomer contain a repeating unit represented by one of the

following formulas.
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[0074] Furthernore, in the present invention, the charge
transporting conpound is preferably a polynmer or an oligoner, fromthe

vi ewpoi nts of solubility and filmformability. It is also preferable that
the pol yner or oligoner contain a repeating unit represented by one of the
following formulas. [Chem cal Formula 3] NI-N-N2 Ar4-N-Ars-NAre

Ar9- N- Ar10- Ar11- N-Ar12 N3N/7N8JAriaArl14 (la)(2a)(3a) (Aris-N-Arie-kg)- Ar3
(la) Arl15{0¢78F 19- N- N20- Ar21 Nn 23 (2a)

N24- N- Ar 29- Ar 26[&emxcalFo%glgl}lfl T-Ar32-X - Ar3313- Ars4 Ar 29N30Ar mAr 36

«6Ar1 N— Arzj‘ TAQ N—Ars=N— Arej— (»Ar9 N—Arg—Ar — I\ll Argy
Af13 Aryg

(1a) (2a) (3a)
Ar15—l\!l—Ar16—Ar 7 Arqg— l}l—Ar 19~ N—Aryp—Ary
Al‘3 Ar22 Arze'
(1a) (2a)
Arog— N Arzs— Arog— N—AI’27‘-AI’23 Ar31—N~—Ar32— —Ars;— ll\l Arag
AI’35 Arag
(3a) (4a)
Argz— N—Aras X_Afssa—'il Argg— Ary
Ar42 Args
(4a)
Ar44 II\I—AI’45 Ar49—'\il_Ar50_Ar51
A|\r45 /‘\fsz
|'47_N_Ar43 Ar53 _N""Ar54

{1a) (1a)

Arss—f?l Arsg Ar61~l\|l—Ar62—Ar38
e
/|3\I"53 'T‘rGS
59—N—Ar60 Afes_N_ArG'l

{1a) {1a)

18



(3a)(4a) (Arn-N,-Arn x-Arn-y-Ar40-Arti \ 11 Ar42Ar43/ (4a)

Ar59 N Arsek61-N-Ar- 62Ares \ AIr92Arl" |l ArsgAro
[0076]

[Chemical Formula 4]

Ar68“'\|‘_Ar69 Af74“'\“‘—AT75—Af7e
/'l\rm Pl\fn
){( X
Al\f71 AI\I‘m

Arzp—N—Ar3 Al'7g —N‘—Argg

19

(1a)(1a) (




[l Ar99-N-Ar6oN66 -N-Ar62 i (la)(la) [0076] [Chem cal Fornula 4] Ar68-N
Are9 1 Arn |l X | Arn |

[0077]

[Chemical Formula 5]

20



\ Arn-N-Arn (1a) [0077] [Chem cal Fornula 5] [0078] [ Chem cal
6] -Arist-Arie-x-Arg-T-Aria tr, 9Ar 20
[0078]

[Chemical Formula 6]

- OO OO0
3O J O

"A’15"|'_Af1e“’x_A’17_T_A’18 —Arg—l\ll—Arm—Ar”—l\Il—Arw
A|I'19 Afzo A!\r13 AI’14
(4a) (3a)
»‘l\r Argg ﬁ|\r15 —Ar4-lil—Ar5—N—Ar6
R N R R N R R N R /I\I'7 Arg
S A S e
R R R R R R RR R
(5a) (6a)
RXS_ZR ﬁ e
R R \RQ
(7a) (7a) (7a)

[0079]

In the formulas described above, Ar; to Aryg each independently represent an aryl

For mul a

group or heteroaryl group having 2 to 30 carbon atoms, or a substituted or unsubstituted arylene

group or heteroarylene group. Here, the aryl group means an atomic group obtained by

excluding one hydrogen atom from an aromatic hydrocarbon, and the heteroaryl group means an

atomic group obtained by excluding one hydrogen atom from an aromatic compound having a

heteroatom, or represents R.  R's each independently represent -R', -OR?, -SR?, -OCOR”,

-COOR?, -SiR°RR?, or one of the formulas (2a) to (4a) (wherein R' to R® each independently

represent a hydrogen atom, a linear, cyclic or branched alkyl group having 1 to 22 carbon atoms,

or an aryl group or heteroaryl group having 2 to 30 carbon atoms). Here, the arylene group

means an atomic group obtained by excluding two hydrogen atoms from an aromatic
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(4a) -Arg-N -N1O-Ar1-N-Arl12 Ar nArts (3a) [0079] In the fornul as
descri bed above, Ari to Arnp each independently represent an aryl group or
het eroaryl group having 2 to 30 carbon atons, or a substituted or
unsubstituted aryl ene group or heteroaryl ene group. Here, the aryl group
means an atom c group obtained by excluding one hydrogen atom from an
aromati ¢ hydrocarbon, and the heteroaryl group neans an atom c group

obt ai ned bydrecaedon tind thedaterdayyikine genp akamah homicgrogr abitiried by exoipiingtdohavi ng a

het er oat o sents R R s each,independentl res R, -0R2,
"SRa, 2 0oBHrSEen BB S i Srant e R BREHRREN Y o RS RS (4n)
(wher ei n Bbtaihed R&uﬁm k’exmdvdgpmaﬂﬁmgey aﬂbmrfrcmsegtoumhdm@romgemabthmro@nl i near,

cyclic or _branche ou haV| rbon 0

o oup or HOPBROATS N Ebtss oy R pege T Ear RO e *iReaf Bl Yl ne
group neassstitnert divrthergx tepresanitd aniinegdr bfyl @ptdated i ng two hydr ogen atons from
an aromat'L hydr ocar bon, and the heteroaryl ene group neans an atom c group
obt ai ned @ cluding two hydrogen atons from an aronatic compound having a
het ercoatom X rErprhesnmé sheano@rnmuprcﬂigbmérrmefedalylymwatltﬁestonet‘paWrrrogzaMne hydr ogen
atom from p one..or ro en at ons roups of R
Y rpr esonPetuiFindRicE Rn e oRlop(BE: "HRts 9% Mol Rl flR RS

subst i t uemibstithent 'cetpable offormipg e mrﬂrmdacrular hbx&@gtw«aﬁ tvlo @rmae maleeules thioOS0]
Furtherrmre mer or | i r a at | east one

“pol yrer | 3 el Tan e s ARy R B R Bt 1 Ly Fere, ¢ he
"pol ymeri zabl e Exdnaﬂastoﬂmatpélyme:azableaulssutnsntrmqhelnh goap Altisg @afbohe@atomg an

i nt er nol ecu t 9 % tueen 1) N Dl &6cuU esu th u(%un%p a pDOI|1 cr’rqri zation
reaction, an 1(9 hr? ST PRE aevd?y \%ﬁoﬂ) aBe (ﬁye CE D&Y BeTowe P A Y By anpl es
of the pogxy)mzran aaplate gmlipszin zthemlde gTOlllp,ldmeﬁlagngrmh’[au mregxacmratacgmupazr bon

Ul Ul DR EARIRLSR, d b %R o b e LR SRS SRS B
net hacr yI aﬁxrgrgwp a pymm greupr ytlﬁ&pherg:rgncmp a salotm“dng)cmidl thentilcy agrcmprhavmma ar erle
group, - an alli 1¥1 mgered'lr?ﬁ (exan}pﬂe\éérg:ﬁuélﬁgcﬁgr A yl %‘(a)'lép:flrlg%'/ l&mtyri'grp II;,%%(% (Exﬁef H ile)

group, a % rrofre grou € gro a
group havgtogp,an sm&degmpimdlmienelgrtgup,(aeepanﬁide group,ahd the hae)cgllabwmer gy, agroup, a

cycl obuty roup. an e rou oxet.ane 0 rou a
cpi sul 71 G LRaST R ) foufP BIBHE BRI, PulRNENG B, O
cont ai ni ndeserited Iatmaneaodﬁmnauat mﬁ@oupaaqbablh ef ﬂordneg arl esteationd dremarhide bével, gr oups

or “an am #E Boe PO Rty PdER G Re0nGnRon LA P B FRER o

conbi nat i axnmogranp, ae:s)trﬁrnagasrmfran astef mpam‘i mbydycsmugrpula agdthblikat iAsnheof an ester
group and X bl e substr tuent
R e e M T R b i e

et her gr oetper mpamaﬁbmcegrgum apd a maﬂacmylategiwp atplpedfmegrfmmghamewmnﬁfoe rr ed from

t he vi ewpor t . of react Vi t and_an oxet group is particularly
preferred %}B'%ffdanoxe eﬁ%r"’?ﬁé’%@eﬁ) ?rﬁfa deI ymer or oligoner that forns

t he pol ynfooB¥led | ayer according to the present invention rray aI SO a

copol ymer havin he ene. grou a he r.oar Ien r structures
Fepresent ed by PRI ik ifagahd SR s Rarrigngh e85k ng
units, i ?tha](?dsént mfﬁmnh?ﬁ arsepe@;:)oilym@r hmf;]@h?ﬁylem gteab aﬂietmearyfenagnonma I

vi ewpoi nt ,of  _adj us ol.u [ at resistanc ectrica

char not or 8RR ed B B8 iRt Wonmabite s RRRoNEERETon Rpsregiit i or

graft copmddycrmrto thame:iaeatmg uaitss(&sdlerediamé y‘nmrthhmizvpngnm adjndtiap dedolabidityst r uct ur e
t her eof ,

B xar e § ran Homtcop réav tﬁ? B! %para terrftr cs of a
bl ock _copby RN S lcarp R FRE T | Jiibis (B BF pipbfik BEBRF Tiandiit e esent
inventio nblﬁﬂyor@afecobmmelhaﬁi thay disoebe Apblymehizdving as dntérmadiate Beuqnot shernf, or
ol i gorrer Pc;erl )éx ee atrarrllﬁgrg cgprolymerr %avmgatlhe charac?erlstch OP a8 gll)ck( c%?)!)lymer ) In addition,

the polymer or oligomer used in the present invention may have branches in the main chain, so

that the polymer or oligomer may have three or more chain ends.
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Exanpl es of the solvent used in the present invention include chloroform
nmet hyl ene chl ori de, dichl oroet hane, tetrahydrofuran, toluene, xylene,
nmesityl ene, anisole, phenethol, acetone, nethyl ethyl ketone, ethyl

acetate, butyl acetate, ethyl acetate, n-butyl acetate, ethyl |actate,
n-butyl |actate, y-butyrolactone, ethyl cellosolve acetate, phenyl acetate,
phenyl propionate, nethyl benzoate, ethyl benzoate, propyl benzoate,

n- but yl di 8&2lyl net hane benzoate, di phenyl ether, N, N-di nethylfornman de,
N,N—dinetg%l%% tam de, ethylene glycol dinethyltetraline, and the like. Any
of these used singly, or any two or nore kinds may be used in

conbi nati on at BEwanpleadbf the sqIam83sed {rRA¢ prejent invention indlnde ehiviroforng fmethydene oni ¢

conpound I I‘P({eeJl rlabcl,ﬂYan]; rtgtmhodrgijura% u% ¥ l%sf?le legg ag*%lé Qﬁéth Ss, nhore
L0570 By e 5 par 4

pr ef er abl y parti cul arl y
pr ef er abl gcefone) m%yletpﬂmwnhythmstateoblm apxaate, sthblyacﬂtatssn—butﬁll aa¢tatv,eetlwb 100

parts by I nsp I f th fco poration
rati o of i’b ‘i‘t%ﬂ%%arc% Llfﬁg“?tl%gq“&s ghyﬁ ngﬁ (8 pthgnytgf}ce s en?’ Le ef fect of
decr easi ngfoplbﬂatd Ihiethyh@ni@ke‘, axgy:l beRxoatepirofyé bﬂhbe&t ﬂ&ﬁityldipl{énylfneﬁllh? benzotate st

i ncor pora xcee r ) ] ivin age tends to
i ncrease. G %(%{ T N-dim etg?ﬁ ?'ﬁ@ f“i dgm%gﬁﬁd&?ﬂ@r% &anfgf)

pol ymer i zaitneﬂnsrltcttfahﬂd aiidthe likdle Angof the@fmadytbe ui;eﬂrsln(glypmmpgaumjommr@kmdser ably

fromO.1 E}args S3$ [?arts by nmass relative to 100 parts by mass of
t he conpolifi’h ‘r‘i‘g’“’ﬁl ‘6‘8?%?8? Y/81%'e substituent. If the ratio is |less than

0.1 part s[oog3jmass, pol ynerization does not proceed sufficiently. If the
ratio exc§§gs 50 parts by nass, there is a problemthat the filmaquality
det eri or at¥¥%) Meanwhi | e, in the polynerization nethod using the ionic
conmpound as a pDieyamky ofzifet ibsit conpouhdiis@referalily 'frsmmroefpenmﬂi;l eask @ 30patts byt €

| t | 085 *
R R A e A
el ectron faocm@dtparts bﬂ'ﬂnmeo 20gyarts by Uﬁ@drehitmgio)AOOpansrbymmﬂibd)ﬂTM ¢h@fgeof pl ural
conpounds, The .mat er

pol yreri 231 ?V‘%‘Pﬂpﬁ‘f‘tﬁir gtrthe ‘Hg gggégtfoﬁd?ef%toé ?36?‘3? co"\}/lﬂ‘ﬂ"&q?o e%so 13 @1‘ P¥e scope
of the prbgrads, thewfeot éfeecredsingtieatrivingeoltigde enayrabictiei cbtainedyand ifsma contain a
Zor gani o BRERTRIT M eStdhed AR be SR Sloaflp BT RaRoct 1 of i nescent
el enment (foes4fi nafter, referred t o] as “organic EL element”) of the present
RURWEN T RS A R RN e T

compound is preferably from 0.1 parts by mass to 50 parts by mass relative to 100 parts by mass

of the compound having a polymerizable substituent. If the ratio is less than 0.1 parts by mass,

polymerization does not proceed sufficiently. If the ratio exceeds 50 parts by mass, there is a

problem that the film quality deteriorates. Meanwhile, in the polymerization method using the

ionic compound as a polymerization initiator, it is preferable to initiate polymerization only by

heating.

[0085]

(Other components)

The ionic compound combines the functions of a polymerization initiator and an

electron acceptor. These may be used singly or in combination of plural compounds. The

material for organic electronics may also contain a polymerization initiator or an electron

acceptor, which is out of the scope of the present invention. Furthermore, the material may

also contain a crosslinking material or a light emitting material as necessary.
[0086]
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[Organic EL elenment of first enbodi nent] The organic EL el enent of
the first enbodi nent of the present invention is characterized by having a
| ayer fornmed fromthe nmaterial for organic electronics of the present
invention as described above (hereinafter, also referred to as a

pol yneri zed | ayer). The organic EL el enment of the present invention is not
particularly limted as long as it includes a light emtting | ayer, a

pol ymer i zedrgamiyelectrcﬂmmmodmelexaemat hode, and a substrate, and the organic EL
element may al sg have, OE gl S'ceement rel aI{"er re%erre g%;['loora]inic%\ter an

el ectron inject i S ¥R OUIH Sce ranspor? PG AR & eCtton transport
| ayer. Thelememi')@lﬁthe Ipwym mvvmtiloh 1stpeoxedephma ﬁsdembmdni%’aanld atsedoodvem[ucﬁmﬁéh]t [ Li ght
emtting | rial dinthe light emtting |ayer may be
a | ow nol %@yﬁg th\l\grSt%r{‘bogmr%loﬁlrll eex?larraqye/ be a polynmer or an oligonmer, and a

dendri mer [0087]t he |ike can al so be used. Exanples of a | ow nolecular weight
conpound i rlgcéﬂ %gn o ﬁratembgglmea{f ssion include petylene, coumarin,

rubr ene, PHac e laser (for exanple, rhodam ne, DCM,
and the i ke) "ﬁlm(mganmEimhmnqiﬂthae(ﬁr@femboéiX&nqﬁfme present invention is

Tris(8-hy olinato aI shiLR a atives
Cheroor - et nmiRs £ dSol Rob' i b or@hble B Fics AP e RGO

pol yfl uor mmmtlopasi @h&n@h@we(hewaiﬁghﬂwiefmed/iomyh@oigmélﬁlé&’)ayer) The organic

pol yvi nyl uor.e t o) a

fl uorene- Eﬁ ?th%pﬁeéén(’t:lc? A5 tlf/’n By éic “ e]0 hm“te&iasalm?%as lp%’f'{e\réggl gl%ther eof can
be sui tabémlttugéayer Ea(ﬂ@l&ﬁ]:nzed layer, atf}motkha cathbder andarsdbstriterantl e opganjodde of a
recent ingr e.int i ency, of .organi eeoprrent
of phosphglF <t Tnay alg? pagﬁoghe yek quh chasal holegmjra}[:t?on'%& ef ax? Qi?&lto% ulgéct %rcxigag é n
phosphor eh‘.cdetnanspmghyﬁr,canEhn dbcemsnm:;xspom laiyer. pbkesialbes layyrsm/llllbe explaiodd ion| y the
si ngl et sigegtiﬁ) gner gy but also the triplet state energy, and the internal
guantumy $4°CAN be i ncreased up to 100%in principle. In a phosphorescent
organic ELOO&S]errent phosphorescent |ight em ssion is extracted by doping
into a host TRk ala ea] met al conpl ex- based phosphorescent materi al

cont ai ni n@‘% eavyg fet'al such as plati numor iridiumas a dopant emtting
phosphor escent Thegimxer(ai;md athe Rt emtttir@jexmmlay be 8101w0nc59qular [wengO]

Furt her for t he, ar el epent,. of p ent % [ om,t he

Vi ewpoi nt &polurhdc oL xg%ynbeaq Iner ot almccih omc;/r aled c{e&?‘rlmer L pLll | Y EP lso {)e used
phosphor eExrmpﬂes ofis B racbleauﬂar tight cogipbuxeinstngﬂugretcamétght eﬁsssidnenthrdgs p h or escent
materi al , ex cont ai.nin and the

li ke can %eéyl e %Ouﬁarqug‘%}aé‘ e, l%aé’f‘ one cﬁ/e%)r &e 11K rzg'or g)%%‘lh Tchodaml YA M1,

y ex I'ncl ude

Fl r(pic) andthe hke) an blusifiriudh, cﬁ»nqbleﬁd(fooempip@?ﬁé(s bydrowqmablmatd,)m:pum(jll) nat e]
emtting blu ris hen r|d|ne ridiu mtting
green lig lq ?s ee an%flggltxl%o%ﬁc%cén{\ &YTE or)aé?l %’ acac) uorescenmigh?

{ bi s[ 2- ( 2dmikdng plflwrane) poﬂyphwlb)xe,pyplyphbnlyhhmﬂwe@smmﬁ; polgvigtretbptde et onat e) )

and Ir(pi IS he i S U|nI|ne) r|d| tting red |light, as

di scl os eda))vi() {ahéoﬁ%n ? nzgﬁxadlaﬁ%g foP9 ﬁner & feP © H{Elfglym e ?"ly‘?ﬁr@indglazz or

t he |i ke. ddrid@®t} or mixtures theEeoanqsﬂlESuMbI)a]sEu conpl ex i ncl ude

2,3,7,8, 1[900%% 17, 18- oct aet hy1- 21H, 23H por phi ne plati num (Pt CEP) which emts
red |lightt d the like. As for the phosphorescent material, a | ow
nol ecul ar wei gh®n the othetiadd,dor thepapasd ef £ @ngd inadasefinthe efmivpdyenf ogganicELAI um

N T
em tting Inayhosphotesdest opgaafcail adddngent, litdis pdskiblelto gfiiize eationlyi thegsinglet emteceoergyal n a
host mat elgl{t also {he trlpq& s e%rﬂertggl), a;[u;' fhe E)nQe rcllgarn g ?{éfd can Be 1ncreallsed up to 100% in

principle. In a phosphorescent organic EL element, phosphorescent light emission is extracted

by doping into a host material a metal complex-based phosphorescent material containing a

heavy metal such as platinum or iridium as a dopant emitting phosphorescent light (see

Non-Patent Documents 3 to 5).
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The host material may be a | ow nol ecul ar wei ght conpound, or may be a high
nol ecul ar wei ght conpound, and dendriners and the |ike can al so be used.

[ 0092] Exanpl es of the | ow nol ecul ar wei ght conpound that can be
used include CBP (4,4 -bis(carbazol-9-y1)-biphenyl), nCP

(1, 3-bi s(9-carbazol yl ) benzene), CDBP

(4, 4" -bis(carbazol -9-yl1)-2,2'-dinet hyl bi phenyl ), and the |Iike; and exanpl es
of the hi ghooopl ecul ar wei ght conpound that can be used include

pol yvi nyl car bazal ol.yphenyl en ol.yf |l uorene and.the |ike.. ivatives
t hereof can al sgu‘%&r E’éh%.organ%'ﬁ eﬁmfﬁte()f?ﬁ?ed*ﬁ?senerlﬁwfe RO “éﬁlgrv'eryrv’gﬁm & forned by
a vapor depaasihg tha effielchgrlit isqireferalyle wausé o pimspholsceat meatatial mgtherbgth eoitting

When the Light .emitting |layer is. for by.a coating neth he,.argani ¢ EL
ol enent s i beS Bieshelare il iah SRl aRbEA PR e sy K gE ooy,
form a |i @htandthie liké ¢ag bk ayjtably assdor Speaifically, exampkes dfvg In@inipdek, indudediinjpic)on

cont ai ni n% .giuglzliﬁghgﬁg_ﬁgg@to {;reat g_riraéi gn&@ﬁ%i ?xﬂa&le]l%i mh ug i%m-tl?ri | can be
appl i ed oR™ (100 [ORPAY BPYHRAGW- RN O SUEH &8 Helib TRy e, an

i nkh j et Wﬂ?@ﬁ?(z-ﬁlepﬁpjridﬁlg)iﬁﬁhﬂnbldpittﬁlg g?ae;rﬁg}ﬁi(seaNmﬂ’?lent,Dc&?:peﬁt H);: _ntghrret hoﬂ_
such as reli n [ gl.i.o i nt.i.n S intin | graphi c
printing, t?‘t@g[é(f‘%ag{ {béﬁt[#'g‘\gb?}’fz%gf“]ﬂ’t‘?’&[)ipﬁrd,m%%ﬁé@"@ﬁ"ﬁ{af%ac(?%hﬁt?)évad‘:ae

B Geser | B P e aual 13t &t omperature. 1n the range
of -20C t8h¥§3g@b,7%p&%gé72§8f’36%€r{]’Slll‘%?)oc, and particularly preferably 15C
to gOC !{3 ot)h]elrn;)ye, there are Ino pa][ticul arllin‘itatif)ns on the fsoI vent

used in e so i on, hut exanpl.es o e n or gf.orm

net hyl ene chl or EPé‘,‘pl‘?in?ﬁ}Jb‘i"H@iggé‘?F ‘fdetzeh’tJl:gP@ﬁ;r]&f Foﬁi?,et%%’lgﬁg’e%g'p %he,
rres![t%ll engliagﬁ}iﬁgudl)lgp)»aﬁaidﬁﬁe,retedmt b)ﬁgdﬁiéhyé.l ketgne, etj_hylh ath a:e, but yl
acetate, ethy el.l gsol ve acet at e, enyl met hane i phen e r,
tetraline, and gﬁg’rlﬂlel? osphorescent maﬁelﬁ'tal’ Rgor“,' X‘&W‘@arr weight ?%8’,0“?%5 dglb‘P\%Ent may be
renmoved byodyeahd, e dkhfipls,ah iidin c6ra dendhigier @hndt @sedr  Dérivatives deeofitanailso
tenperature i.n the range of +30C to +300C. [0094] [Polynerized | ayer]

The pol ynB UMY er i's a layer formed by coating the material for organic
el ectroni cs of Firthepid®&aien h PN@plidrétentl RiaRrialiechnabed & thalight Swlsig lajes .

According. to the present. invention, the charge transporting conpound in the
mat eri al gftésrprﬁgﬁ‘a iﬂ@tg'Fi‘éllftFBW?‘B%ﬁV? CB'i‘t%‘f’érhﬁﬁﬂvtega@M&gté°“ttf’ g’ﬁs ng ting
Fonpoupd pmﬁb%ga@a@n@@ﬁﬂpre ppIYn?rizable ;ubsfituentz and a pplynerizeﬂ
ayer forne using a materjal for organic. el ectragnics gontaining such a
char ge transpor TP CBAREUREY b5 § IoHROIESRHY Aelsbicromious, Smpmherdien  © ° The
pol yrer i zgdlcb@yieneigtt capR@ihd, iaf@idndrimers ay®the likd @h aB6 bbysedppl yi ng a materi al
for organic el ectronics containing a charge transporting conpound havi ng
one or not¥ ol yneri zabl e substituents, on a desired substrate by a coating
met hod that wi | Exdagpledeseidemoleailarwalght bonigdgad fattcan bdesediichuiaelCBRPr formng a

L URRSHNERS XSSV RU & ROLYIR LRl oy et on of the
|i ght i rr adi-ats{c@amagil-9 EAIRGhIbSRngBtnd tianite;tahe eeimplesodint ighg t he
solubilit %/nol%]::ulgrhvseigch? g(gnilprg)%ncll t?l)a{te cran {)ec llilsreid I?r%au'de [)(919\1915 lcarbazole, polyphenylene,
polyfluorene, and the like. Derivatives thereof can also be used.
The light emitting layer may be formed by a vapor deposition method, or may be
formed by a coating method.
When the light emitting layer is formed by a coating method, the organic EL elements
can be produced at low cost, and it is preferable. In order to form a light emitting layer
according to a coating method, a solution containing a phosphorescent material and optionally a

host material can be applied on a desired substrate by a known method such as, for example, an

ink-jet method, a casting method, an immersion method, a printing method such as relief
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As descri bed above, when a pol ynerization reaction of the polynerizable
substituent carried by the charge transporting conpound is carried out, and
thereby the solubility of the coating layer is nodified (cured), the
thermal stability of the layer can be inproved. Furthernore, as the
solubility is decreased by a polynerization reaction, even in the case of
further coating and form ng another |ayer such as a light emtting | ayer,

t he pol ynprintinggintagljceprintisg, offset dhmtsrg] htbabrdppictpniating atvensgreliefopliisd priftivey ef or e,

the rel evant of. h‘ﬁ’fgor yavurecgm aos lrrrlecg)ab%ne ele] ating nethod. That is, a
mul til aye? SPUCTRE AN PECSHTe S R cor di ng to a coating method,

and an or {@a3lc EL el enent havr ng h| gh efficiency and a long service life
can be pr OducedTﬁj‘ecolaOW Ce‘?hsods -Elasdescrlf)tgieabove%nsgoé le%%ugusrprB und used in the
pol ymeri zed layer is erabr mer or ol I gomer con Al A ng a

repeati ngtempemtxmmmgaﬁgaIoe-zm(afmepoombtefdrzibyy 1(I°Cm<m(10h@, and papailaty of the
uniformty of heofil The an be made
into a hoP’éPeFﬁJﬁEye]cst Féh queg‘“&ﬁ“’%‘f éheferaé?lg‘pgaftt‘é‘/‘ﬁgi}@rtat‘°aﬁ°‘é?‘8E‘ﬁY‘B‘ﬁ“SF?ans port
| ayer, or indhe &NRohHibelafpRS bf AOsdIR)yERnclGde @wr&b@amemyﬁhe aligent, and from
t he vi ewpQj nts %f the |light em ssion effici y and lifeti

char act er flighlprogthaneptetrafiydtofnran, solyene. gylepe. mesity, ‘?“Fa @E?PlﬁrarcVo‘ﬂﬁ’ E‘FWE’V%HW a hol e

i njecti Onkét&iéeéthﬂ@c@at@(bbﬁl dceRRSAMY! ellBYIGE acetate, diphenfidiéthans dherfyh@hdro! €

i njection Iayer nd the hole transport |ayer nmay be the polynerized |ayer,
and it isteHplns apddhaitkapl e that both of the layers are pol ynerized | ayers.
Furthernore, theirfeRbfferQ6atig thd oWeRmdy beirédvie® B héling fhe sdiitidatonanst of these
| ayers, but the thickness is preferably 10 to 100 nm nore preferably 20 to
60 nm anblaewe i aRoven 3 2 snergrg inthe fepgess BYE o +300°C. | ¢ i s npre preferable
that the Fj@b ymerized |ayer be |am nated adjacently to the light emtting

| ayer contalning a phosphorescent material. It is because this polynerized
| ayer has[Robanerigsdlaret] on the |ight enission effici ency of the

phosphor escent -fgdily) nﬁehz&ﬂ@'ye? RlahyePfoRhidPbYs contitl thEMatkiap T&‘é?gal’n@ %lelzt'rcgnliUs

em ssion efficiency of the el ement or the elenment lifetine. 97]

[ Subst r at @fjthe present mrerlrtl?reﬁ‘arr&e@ abovpan g eﬁe‘r%t eAceprding éithe B@sq%@aeqﬂﬁn,t he

or gani ¢ Hpe eh 5B RnsRbtidet6mpPsiaa &the IAMBALHOLR, anrcreéceoﬁesqs pioreRdlyid Giigar | Y
limted on the type of glass, plastics and % ke. Furtherrnore, there are
no parti cmnépormgfﬁomw vigg oreoqrgwa%pqlmer%lﬁg ﬁlrbatetéeqt@n@ ? Belwperized fayem

gl ass, quAaRh bﬁlsidgghﬁatérramﬁmg&ﬁe Mecnroﬁek Ebnftdxﬂlﬁ@ suemcﬂan% dahdgBri@ge used with

preference Whén a resin I mis used, the organic EL el ement can be

i mpart ed dmpquid ‘é&lrhﬁrel’iﬁ’lwed ig defail here. i t | s particul arI y preferable. [0098]
Exanpl es of theryd _el‘p%lyﬂ‘neixhédrﬁ}‘epﬁlsb@ﬁicgll}l ﬁﬁyér%ﬁﬁx@d ket ere

t er epht hal at e (PET) hyl ene napht hal ate (P po yet her sul fone

( PES) po@rgetuh@?cuiomj@mwwhﬁ@r trapshesting eqrapound %r%pnewyn@ﬁe sul fi de,

pol yal 'yl &fiemerB@b1y subs@Gent QM ¥ Géfrgpi?l@&tﬁate(ﬂ:yg)ooaﬁr@ thdthRASEat Will BERSGIHRd ( TAC) |
cel lul ose acetate propionate (CAP) nd the like; and the like. [0099]

Fur t her, laer withregarddo tie megiod for dorpring *hthrnr filpw subgeqpentlycapyiggitpabl e to use a
resin fil PB1fHhdrBhtion reaction of the polymerizable substituent carried by the charge transporting
compound by light irradiation or a heating treatment, and thereby modifying the solubility of the
coating layer (curing).
[0095]
As described above, when a polymerization reaction of the polymerizable substituent
carried by the charge transporting compound is carried out, and thereby the solubility of the
coating layer is modified (cured), the thermal stability of the layer can be improved.
Furthermore, as the solubility is decreased by a polymerization reaction, even in the
case of further coating and forming another layer such as a light emitting layer, the polymerized

layer is not dissolved by the coating liquid. Therefore, the relevant other layer can be formed
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coating the filmw th an inorgani c substance such as silicon oxide or
silicon nitride, in order to suppress the perneation of water vapor or

oxygen. [0100] [ Cat hode] Preferred exanpl es of the cathode materi al
i nclude netals or netal alloys such as Li, Ca, My, Al, In, Cs, Ba, M Ag,
Li F and CsF. [0101] [ Anode] As the anode, a netal (for exanple, Au)

or another material having netal conductivity, for exanple, an oxide (for
exanpl e, byaéaatingpmettied. t iThatdxiadtﬁllt(lhiEQ)t)uctum’caalbe eds‘ﬂy:pnoiimﬂ hopoxdmgdmet ive

(pebor. e RN S Bl Al GG PR il FFrpY i SRUGAR e

el ectron pm;hmedl atdow kesy.erThe charge transmtlrtghemgduemdmmnn the@nlypmemed Ilaoyyels and the
el ectron jnje |on | ayer e for
exanp! o, HOTEM ORI B oisg i 1A TR e Pl Mo e Pl ne
deri vat i vihs yiewpbdintofshehsifotmityed thelfibar ene derl vat| ves, di phenyl qui none
derivativ t hi opyrane di oxi de derivatives, heterocyclic tetracarboxylic
aci d anhydrides of naphthal ene and peryl ene, carbodiim des,
fluorenyli denenﬁtetml)medesrdi layat 'cands,maaelmlmahplé ndiiondbyea ndokmucinspott hayemn e
derivatives i azo deriva .
(2- (4-bi pHEAST °’i a‘?"?‘ﬁﬁ%’ ert aBut"' tf"“ “é'e“ n faver of 3 Qs Ph FEeEBe)5om Uhg
al um num vnewpmﬁxe’sthé figit emsampéiﬁpxemqylasd Bfetimel cloxactpuisting) thmmlyn)aizermaymm(l 1)
(Alg3)). Furt TN azol e derivatives, thiadiazole
derivativ am "Eatelglpﬁeg%fa {/ahOlﬁg?ecﬁo er 0{ iawggio%/ngs Onrué Om of an oxad| azole ring
with a sul fur aAmneaﬁmemukmgmbn hgerdted theab]e\tmnsphmayagn@bquhmoxal i ne ring,
whi ch is known. an el.ect r,on- wi WM Q can sa used. [0103]
[ O gani ¢ Eﬂymcfrlzeé la?'er a?nd itis alsodacc ttabga A b{)? og{helllzpybrs arlerpo?ymerléeﬁlﬁacyeﬂ el emrent . of
t he seconﬂxrﬂlnbmlc,rﬂmtﬁare)ﬁo partcutar isitaions nwﬂxntthldmmaﬁthaserlayets; blayl&r structure,
and is char cterlz t wo ada e he nul t r
tr uct ur Rgef sofdaiy 18 B0t iepraRby 8ol dad G Bl pre et

cont ai ni ng48nhol e transporting corrpound havi ng a pol yrrerl zabl e substituent,
and the hole transporti ar.e nespectivel y d
Herei nafter, S|I?1‘11slng i (}re%%gdbfeﬁ%& © pofyme%edc]?yr?gﬁ ltamma* e\}/{ﬁ%ﬁ%eﬁ h }or med by
a coati ngenmﬁhﬂgd@eumnta@mg mptwsphbesczeomaenul ndt & bbabe thlB ;wlylpemted tgerdasrpound

having a R e\ﬁ{m? on %h esnllji?s%nl e c?cglt(:y ofatﬂ ho%alotreggen 1(1)1atléj:1t?alll Ian& Xeterr%galtlon ea(Ijld by

polyner|2|n he"ho1 & ranspor
can improve the light emission eﬁimency of the element or the element lifetime.
[0097]
[Substrate]

In regard to the substrate that can be used in the organic EL element of the present
invention, there are no particularly limited on the type of glass, plastics and the like.
Furthermore, there are no particular limitations as long as the substrate is transparent, but glass,
quartz, a light transmissive resin film, and the like are used with preference. When a resin film
is used, the organic EL element can be imparted with flexibility, and thus it is particularly
preferable.

[0098]

Examples of the resin film include films formed from polyethylene terephthalate
(PET), polyethylene naphthalate (PEN), polyether suifone (PES), polyether imide, polyether
ether ketone, polyphenylene sulfide, polyallylate, polyimide, polycarbonate (PC), cellulose
triacetate (TAC), cellulose acetate propionate (CAP), and the like; and the like.

[0099]

Further, in the case of using a resin film, it is also desirable to use a resin film after
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conmpound, will be referred to as a polynerized | ayer. The organic
el ectrol um nescent el enent of the second enbodi nent of the present
invention has a nultilayer structure, but the various layers in the

mul tilayer structure are not particularly limted as long as the multil ayer
structure has a light emtting |l ayer, a polynerized | ayer, an anode, a

cat hode, and a substrate. The nultilayer structure may al so have ot her

| ayer s sucdatiggtha fimpivith hmjneghnio sublsay@rsuchaay sitic@cdxideror sifip@atitride) in adarte a hol e
transport_|a esrthe an etect % transport Iayer a hol e blocking layer, an

el ectron DIPBCKi NgPTayer, ~and antexci ton bi ocki ng | ayer. The various |ayers

w il be eEOpDQil ned in detail below [0104] [Polynerized |ayer] The
pol ymer i ZE@ ?éﬁ that is, a layer formed by using a m xture containing a
hol e tran por conpound haV|ng a polynerized substituent, is specifically a

| ayer obtai ned Bryfeappéxpmplys af the xdthide materisldnchidegnesali@ngstdl lamns pahtas b
conpound ha a S ituent, on a desired substrate by a
coating né?ho%l%lzfr&’t;”éé Wﬁ%/% blélgr rdje% out a polynerization reaction of the
pol ymeri zE@B0DH substi tuent carried by the hole transporting conpound through
light irrgadi ?é]i on or a heating treatnent, and thereby nodifying the
solubilit the coating layer (curing). [0105] As descri bed
above, when a pbs b}nmddz,astmmi (foeaxahﬁp@on)‘ortah@hqmmiawmmazmghfetaskcthﬂudtlvhgnt
carried b spor.ti.n dis edo .adt ereby the
sol ubi |'i t%/é)r St Ee an OXI(E a(g ref‘aniPle Silllldgumrrn?) eptmo 1(zecu (Se):)j)or 2 ?lgdtrtmﬁg}' u%'tvgbl lity
of the | aptdyme;rafor bemipigp paytbdphdreHpblystyrens eilfomib ecid mirvgurs RO T:P$S)) ¢an atbocr eased
by the po '{EE&I zation reaction, even in the case of further applying and
form ng ano | ayer such as a light emtting |ayer, the polynerized |ayer
is not diEd@lved by the coating liquid, and therefore, the other |ayer can
be on e BT SH Bibrod s o) YL o0 b easi) Y, produced
efficiency and &s tﬂl@algctmertmnspertllayéneandare eﬁnetraniniéuﬁxmdawt foremamplst . The hol e
E)lr’ agrslpglrlt%hegan’fhronpv\l}? 4 ﬂvei ives fo'aréxgmg) e Q,peaxglet[\ lzﬁ ?11 %ne{“l l}}(? -p elilelItﬁ% rlxz)eI (}écg))pol ymer
transport blbyriquden{mtmm, hitm subwmmdlﬂubreoé ddrivammdﬁpmemlqunomé dd‘,rh/atnfelsJ m
Furt her DR, ltane iidd'®S t1ves (iile roc hclt racgarrl%glis Ort an rl%r?&% itha e%\él X
pol yrer i zabPg 8%, )fetuen y ORI RS ure%l any PR C 81 t
hol e tr anpgrdere, cvgquomntwrihisrenyal;demdnmdxabedaniwﬁd/eaanﬂl’[ra)qmuocbmemmhndhoI e
transportl 31% erwé{wes xalalazoegerwalvehave a pol ynerizabl e substituent. The
pol ymeri ze Pa er - BE o’ 3 hole i njection |ayer, a hole transport
| ayer, an(2€(l4émilllen;rly1) ﬁ-ahwpdmtyl;bl&yﬁn,m -oxadiaedl)(PBDY), andjahmhnmmdm;y@aes of the
i foti me CpBRE e PGonaR B sRouFoBU Y8y S5t e GPEY cr aol v
a hole i n@ﬂdiakcﬂﬂddraytmes cbmachazlolmlcielrmatlamqunﬁed Ibayléjstltutlnﬁglxﬁ6§>xy,gﬂyatorﬂefmf t he
hol e injection yer. and tran t ol yneri zed
ayer . angtaipohi APPSO o tof ol BBTBR i R b FRAP Bl B BBEY e 1 2o
| ayers. thrclnsmm»wxeas mh@pmrawehdnmxpggxtoumuhmlsd bermisédat i ons on the thickness
of these oRYErS: but the thickness is preferably 10 to 100 nm nore
pr ef er abl to 60 nm and even nore preferably 20 to 40 nm

[Organic EL element of second embodiment]

a
he

The organic EL element of the second embodiment of the present invention has a
multilayer structure, and is characterized in that two adjacent layers in the multilayer structure
are formed by a coating method, respectively using a mixture containing a hole transporting
compound having a polymerizable substituent, and the hole transporting compounds are
respectively polymerized. Hereinafter, similarly to the first embodiment, a layer which is
formed by a coating method using a mixture containing a hole transporting compound having a

polymerizable substituent, and has the solubility modified by polymerizing the hole transporting
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[ 0107] The "two adj acent |ayers" according to the present invention
are preferably either a conbination of a hole injection |ayer and a hol e
transport |ayer, or a conbination of a hole transport |ayer and a |ight
emtting layer. Furthernore, it is contenplated that when the
pol ynerization initiator, or an acid or the deconposition product of the
polyneri zation initiator generated by the polynerization initiator, reacts
with the compouhaill pareferreditoaas b polyiwerimdtiakr. conpl ex, in the light emtting
| ayer of the or | | n t he
service life deglr?eergé agglelelg%(rﬁmﬁﬁle%ceé&&oﬁgg}tﬁ}gts\%l@%g Iﬁﬁc’d?%'émghﬁ cseenE | ayers,
the pol ynewentiat hor mfilycsiouctirg butthovponalapas mrtlhqmulnlayehetrilcalyearembbser to
t he anode L t i ent
i usi gt Pl BoREAREbIA R Buddlt ¥ e iR g0 pAPhETLE "
mul ti | ayeleyst anoode ecatlznde.ped psdduged. Tl@mlﬂtﬂwemthleturdmmhlsoshavm@hetrﬂwem ght
emtting ff . or
organic E%U%)efﬁe?rféoﬁl i a@%r%dgéfgg \ggor?s%fﬂlgtgﬁtlagg'lmxggllég%%é#r?fla&rgaﬁl%e%%r serV| ce
life can tasprrbldyrs.edolddBBE layer, an electiSh hivekindikeyeri autl an excitomblackinglgyea hol e
transporting comq}mgllsq%\gsqgng 8&1&{&%&55&@1&1@““ tuent used in the
present invention Fairn & | I ng agent, a defoamant, a
crossli nk[0rig4]agent an el ectron-accepti ng conpound, a pol yner havi ng a high
nol ecul ar WQ c group which has an ability to transport holes, or
the like Bc or |ng t necessity, in order to control the coatability of the
m xture of the Preqobymteries! layfer, ttlkveiSpa)layaxécurm_éUy g mixfudd @@jaining a hole  The

" pol yneri t ; i aving a
pol ymer i zgﬁ% g@tg 'Hduhgﬁ éag&&m fi E‘gésgtrué{stgﬁ ?ﬁé&éﬁ%l@%ﬂ@@ﬁﬁéﬁsﬁ&bstl t uent
capabl e oappimgn mgnaﬂcdnmmmgmhcé@matupomug@nwemmwng wpolymenmble snistiment] es by
causing a e i bed
bol ow - They DAFFRLEaheHR o R otiod MFFRR) ke b horkoh 0BG
subst i t ueefithe pdgusrizifdelsubstifuend camaest iydhe lwile transpoetingeeompowld thirowghdighani ¢
el ectroni { ed
exanpl o5 dord ol HRGER SRkt lshnbhy A b RE BURHE o MLREITEL T ey
pl ays a r@ken®f form ng an internolecul ar bond betvveen two or nore
nmol ecul es Otltg#]ough t he pol ynerization after coating, and changing the
sol ubi |'i tg/ the coated film (curing). For the change of the solubility of
t he coated fil nfs describsd ghroaé,evheb b polymeatizatiowreastionof the palmeninable altisttuent

substi t ue&ﬁedt%? thd lﬁ)%et&%sp%%ng@hlsgﬁﬁld?s carried out, and thereby the solubility of the

coating layer is modified (cured), the thermal stability of the layer can be improved.

Furthermore, when the solubility is decreased by the polymerization reaction, even in the case
of further applying and forming another layer such as a light emitting layer, the polymerized
layer is not dissolved by the coating liquid, and therefore, the other layer can be formed by a
coating method. That is, a multilayer can be easily produced according to a coating method,
and an organic EL element having high efficiency and a long service life can be produced at low
cost. The hole transporting compound used in the polymerized layer is preferably a polymer
or an oligomer, which includes a repeating unit having hole transportability, from the viewpoint
of the uniformity of the film.

Furthermore, two or more kinds of hole transporting compounds having a
polymerizable substituent may be used as a mixture at any ratio, or the hole transporting
compounds may also be used as mixtures with hole transporting compounds that do not have a
polymerizable substituent. The polymerized layer can be made into a hole injection layer, a

hole transport layer, an electron transport layer or an electron injection layer of the organic EL
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[0111] The "hol e transporting conpound” used in the present

I nventi on nmeans a conpound containing an atom c group having an ability to
transport holes, and the details thereof will be described bel ow

The "atomi c group having an ability to transport holes" is not particularly
limted as long as it has an ability to transport hol es. However, the
atomc group is preferably an atylam ne, a carbazole or a thiophene, and

f or exanpélement,cang Gramdie Viewpoigs af tixalight efficistayaod lifedme elp:r&teeistioe,dhday t he

L 0, A g 3 el RO S R o 7
(D(2)(3)[0EAr -N-Ar -Ar -N-Ar -E E-Ar-N-Ar -N-Ar-Ar -E Alrl1li ArArAr

Any one of the hole injection layer and the hole transport layer may be the
polymerized layer, and it is also acceptable that both of the layers are polymerized layers.
Furthermore, there are no particular limitations on the thickness of these layers, but the
thickness is preferably 10 to 100 nm, more preferably 20 to 60 nm, and even more preferably 20
to 40 nm.

[0107]

The "two adjacent layers" according to the present invention are preferably either a
combination of a hole injection layer and a hole transport layer, or a combination of a hole
transport layer and a light emitting layer.

Furthermore, it is contemplated that when the polymerization initiator, or an acid or
the decomposition product of the polymerization initiator generated by the polymerization
initiator, reacts with the compound, particularly the metal complex, in the light emitting layer of
the organic EL element, the light emission efficiency or the service life decreases. For this
reason, between the two adjacent layers, the polymerization initiator is incorporated only in the
layer closer to the anode, and when the polymerization initiator or active ingredient diffusing
from this layer causes polymerization of the other layer, a multilayer structure can be produced.
On the other hand, since the light emitting layer is hardly affected by the polymerization
initiator, an organic EL element having excellent light emission efficiency or service life can be
produced.

[0108]

Since the mixture containing a hole transporting compound having a polymerizable
substituent used in the present invention may also contain a leveling agent, a defoamant, a
crosslinking agent, an electron-accepting compound, a polymer having a high molecular weight
atomic group which has an ability to transport holes, or the like according to necessity, in order
to control the coatability of the mixture of the properties of the polymerized layer.

[0109]

The "polymerizable substituent" of the hole transporting compound having a
polymerizable substituent used in the present invention is a substituent capable of forming an
intermolecular bond between two or more molecules by causing a polymerization reaction.

The details thereof will be described below.

The polymerizable substituent is the same as the "polymerizable substituent" described
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| EIEl E1 E (4)(5) EEAr -NA -Ar -NAr-Ar-E EEA-NA -X -Ar-N-Ar---E It
ArArArA EIl EIl EIl (6)(7) E-Ar -NNAr -X -Ar-NAr -Ar -EE-Ar -NAr-E I ArAAr

in connection with the material for organic electronics of the present invention described above,
and preferred examples are also the same.

[0110]

The polymerizable substituent plays a role of forming an intermolecular bond between
two or more molecules through the polymerization after coating, and changing the solubility of
the coated film (curing). For the change of the solubility of the coated film, it is preferable that
two or more polymerizable substituents be present per molecule.

[0111]

The "hole transporting compound" used in the present invention means a compound
containing an atomic group having an ability to transport holes, and the details thereof will be
described below.

The "atomic group having an ability to transport holes" is not particularly limited as
long as it has an ability to transport holes. However, the atomic group is preferably an
arylamine, a carbazole or a thiophene, and for example, compounds having a partial structure

represented by the following formulas (1) to (58) are preferred.
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E-Ar -NAr -E (8) E-Ar-N-Ar-E Ar Ar
-N-Ar-Ar-EE-Ar-N-Ar-E ArAr E- Ar-N-Ar

[0112]

[Chemical Formula 7]

E—Ar—l}l—Ar——E
Ar

(1)

E—Ar—l;l-—Ar—-Ar-—I?l—-
Yo
E E

(4)

E—Ar—l?l—Ar—-Ar———l?l—-Ar—-Ar——E

v
E E

(©€)

E*Ar*l;l-Ar—X-Ar-lﬁ-Ar-Ar—E
A“r Ar
E

E

()]
E——-Ar—l?l—-Ar —E
AI\r

Pl\r
E—Ar—N—Ar—E

(10)

E—Ar—N—Ar—Ar—E
r

I
A
Alr
E—Ar—N—Ar—E

(13)

Ar—E

E—Ar—l}l—Ar—Ar—E

(11)

E-Ar-NAr -E (1 0) (9 E-Ar
-E Ar EEAr -N-Ar-E

E—Ar——ll\l——Ar—ll\l——Ar—E E——Ar—l}l—Ar—Ar—E

g ¥
E E

2 3
E——Ar—rl\l—Ar——lTl—Ar—Ar—E
Al\r Ar

I
E E

()
E—Ar—l;l—Ar—X——Ar—lI\J-Ar——E
Ar AI\r

I
E E

@)
E——Ar——ITl—Ar—-E
Ar
E—Ar—N—Ar—E
)

E—Ar—N—Ar—E

I
Ar A|\r
E—Ar—N—Ar—E >|<
Ar

E—Ar—N—Ar—E
(12)

E—Ar—lil—Ar~Ar—E

Alr

)

Ar
E—Ar—N—Ar—E

(14)
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(12) E-A -NA -Ar -E A Ar E-Ar-11,1-Ar -E (13) E-Ar -NAr-Ar-E Ar
Alr (14)

[0113]

[Chemical Formula 8]

i ; i
Ar Ar Ar E
1 1 | !
N N N
Ar—E
(15) (16) (17) (18)
E E E
' E ;l, E E ,1, E
EE EAr—E E-—ArAr—E
Ar—E E EE E g EE %
(19) (20) (21)
E—7 E—7 E—1 T F
<>'<>x (X)x X)x (X)x
;L E N E
E Ar—E E EE E
(22) (23) (24> (25)

E—Y—Ar—E

E O O E ;\l Ari 1/\"'\:

(26)
@7) (28)

Ar—E -— - ~

Z

~E
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[0115] [Chemi cal Fornula 101 [0116] [Chem cal Fornmula 11] [0117]

In the fornulas, E s each independently represent any one of-R, -0R2,

-SR3, -000R4, -COOR5, -SiR6F2R8, the following formulas (59) to (61)
(wherein RI toeach represent a hydrogen atom a linear, cyclic or branched
al kyl group having 1 to 22 carbon atons, or an aryl group or heteroaryl
group having 2 to 30 carbon atons; a, b and c each represent an integer of
1 or greater. Here, the aryl group neans an atom c group obtai ned by

excl udi ng quPﬁ hydrogen atom from an aromati c hydrocarbon, and may have a
substitue[‘nt. The heteroaryl group neans an atom c group obtai ned by

excl udi ng one hjdhengelFoatda®f rom an aromati ¢ conpound havi ng a heteroatom
and may have a substituent), and a "polyneri zabl e substituent”. Ar's each

i ndependently represent an arylene group or heteroarylene group having 2 to
30 caghog, at bns. EThe aryl eng_gj oupEneais apr-atom g_gppup Fobt & by

excl udi ng F_hydregen atons from=an apyendti c hydrocarpst
have a «w '

xanpl es ghée phenyl ere;
t er phenyl diyyt~\apiit hal enedi yl, 3

edryl, tetracenmediyt;
f 1 uor enedi §l ,Oghenént hrenedi yl, &nd t']‘he I& ke. The het eFoaryl grfoup neans an

atomi c group obtained by excluding t hydrogen atons fronf}an aromatic
conpound h&vi ng a et eroat om anE al $o have a subsEj t ugnt . EExanpl es

t her eof d e pyN digedi yl', D Z{(NeF N, gui nol i ned; E

i soqui nol i\nedyy ri di nedi ylI, inediyl, f ' yrroI edi yl,

t hi ophenediy oyazohgdi ¥l , oxadrafol edFy t hi adi azgoledyyl , iNazol edi yl,
benzoxa%i az E

A
benzoxaZol edEyl ,E olEedi yE, benzothhi adi aw ediyl E E
benzotri azol e géél , benzot hi ophenediy|, and the like. X and each
i ndependent|y ‘T'épresent a group obt a‘?‘:ﬁed by further rermvi(ﬁé one hydrogen
atom from a group having one or noge hydrogen atons anong thge grogps of R
repr esent & a_gr oup_obf ai ned by

and X represegts gn ignteger fréopgto t
removi fig £y on atons fro avi ng two o ogen at ons
among t hg or Z. [B1IXg ep/cal  For mul B71% E
S - e Y E
l]\r Al\r
A|\r E Alxr
E
N E E
L
E
E E E E
E E E E E g E
(39) (36) (37)
E
E E E E e F E e E E E
EE E O O E EE
e N E E | E E N E
'orr Pl\l' /3l\l'
Ar A|\r Ar
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,,O), RIOR'" a (59)(60)(61) [0119] The "hol e transporting conpound”
is nore preferably an oligoner or a polyner, fromthe viewoint of the
uniformty of the film The nunber average nol ecul ar wei ght of the oligomner
or polymer is preferably 1,000 or nore and 1, 000,000 or |ess, nore
preferably 1,000 or nore and 500,000 or |ess, and even nore preferably
2,000 or nore and 200,000 or less. |If the nunber average nol ecul ar wei ght
is | ess tpdASIL, 000, the polymer or oligoner is prone to crystallization,
and the filmfofrqn (41 tends to decrease. If the nunber average

nmol ecul ar meighkﬂ%ggﬁf%%gggl?ﬁan 1, 000, 000, the solubility in solvents
decreases, and the coating workability deteriorates. [0120] The pol yner or
ol i gomer preferaply gncluges a repgatieg umi t AﬁpEesenﬁgd by tliee | owi ng
formul as (I afF\tel (843 banwhi | e, B : s ;

(84a) have thg ings as Ar in the fdg to (60)
descri bed abo Eheni cal / rE EAE N\A N r ARFE O\ -
E E N E e N E E Y E
i ) i
Ar Alr Ar
l E N E E A E
E—ArAr—-E EE E—ArE
(41) (42) (43)
E E E Ar—E £ E E E £ E E E
N N
| e N E E | E
Ar Ar ,Al\l'
I | X
Ar )l( \
E |\ E Ar ] -
E—Ar E E N E N
E E E F E
(45) (46)
E
e F E e F B a—€ E E r—E
N\ e N E Nk
Ar Ar AT
x ¥ x
Air A|\r Ar
N E N E ll\l E
Enessdn et i stnce
(47) 48) (49)



t / Ar-NAr-NAr-Ar ElArl-Ar-X Alr (5a) \Ar / AN I Ar \ Ar4,1-Ari \ \ Ar
EE-1 Ar- N-Ar - Ar

[0116]

[Chemical Formula 11]

e F E e EF E ¢ e=ar EF OB E
EAr—E E—ArAr—E EAr—E
E N E E N E E N E
Ar

. A A
X X X
;T\r /l\r ll\r
E ) E E ) E E |\ E
passclbssaglibatee
E E E E E E E E E E E E
(50) (51) (52)
Ear F R Aa—e
E E
E N E
Alr
X
,?\r
E E
E N £ E_S\_E E_S_E
S50 ol gis ¥ ¢
£ L F % E E E Ar—E
(53) (54) (55)
E._S\_A—E E_S\_A—E E_S\_E
E E E Ar—E  E—Ar Ar—E
(56) (57) (58)

[0117]

In the formulas, E's each independently represent any one of -R!, -OR?, -SR®, -OCOR®,
-COOR’, -SiR°R'R?, the following formulas (59) to (61) (wherein R!to R each represent a
hydrogen atom, a linear, cyclic or branched alkyl group having 1 to 22 carbon atoms, or an aryl
group or heteroaryl group having 2 to 30 carbon atoms; a, b and ¢ each represent an integer of 1

or greater. Here, the aryl group means an atomic group obtained by excluding one hydrogen
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EEE

( Ar 1 ArAr (1la)(2a) ( | Ar (3a) E

atom from an aromatic hydrocarbon, and may have a substituent. The heteroaryl group means
an atomic group obtained by excluding one hydrogen atom from an aromatic compound having
a heteroatom, and may have a substituent), and a "polymerizable substituent”. ~Ar's each
independently represent an arylene group or heteroarylene group having 2 to 30 carbon atoms.
The arylene group means an atomic group obtained by excluding two hydrogen atoms from an
aromatic hydrocarbon, and may also have a substituent. Examples thereof include phenylene,
biphenyldiyl, terphenyldiyl, naphthalenediyl, anthracenediyl, tetracenediyl, fluorenediyl,
phenanthrenediyl, and the like. The heteroaryl group means an atomic group obtained by
excluding two hydrogen atoms from an aromatic compound having a heteroatom, and may also
have a substituent. Examples thereof include pyridinediyl, pyrazinediyl, quinolinediyl,
isoquinolinediyl, acridinediyl, phenanthrolinediyl, furandiyl, pyrrolediyl, thiophenediyl,
oxazolediyl, oxadiazolediyl, thiadiazolediyl, triazolediyl, benzoxazolediyl, benzoxadiazolediyl,
benzothiadiazolediyl, benzotriazolediyl, benzothiophenediyl, and the like. X and Z each
independently represent a group obtained by further removing one hydrogen atom from a group
having one or more hydrogen atoms among the groups of R, and X represents an integer from 0
to 2. Y represents a group obtained by removing two hydrogen atoms from a group having
two or more hydrogen atoms among the groups of X or Z.
[0118]

[Chemical Formula 12]

/QO\/\)Rg /Q\/O)bRw \/(O\/\)R”
(59) ° (60) (61) ©

[0119]

The "hole transporting compound" is more preferably an oligomer or a polymer, from
the viewpoint of the uniformity of the film. The number average molecular weight of the
oligomer or polymer is preferably 1,000 or more and 1,000,000 or less, more preferably 1,000
or more and 500,000 or less, and even more preferably 2,000 or more and 200,000 or less. If
the number average molecular weight is less than 1,000, the polymer or oligomer is prone to
crystallization, and the film-forming stability tends to decrease. If the number average
molecular weight is greater than 1,000,000, the solubility in solvents decreases, and the coating
workability deteriorates.

[0120]

The polymer or oligomer preferably includes a repeating unit represented by the
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Ar-T-Ar-ArT-Ar ) EE ( \ArAr (4a) Ar-NAr-ArNAr-Ar-3,-E Il (ArAr/ (6a)
Ar-XAr-N Ar - Ar )

following formulas (1a) to (84a). Meanwhile, Ar, E, X and x in the formulas (1a) to (84a) have
the same meanings as Ar, E, X and x in the formulas (1) to (60) described above.

[0121]
[Chemical Formula 13]

E Ar-—-IIl——Ar E E Ar-—-lil—Ar—lil—Ar E e-fAr—N—Ar—Ar E
Ar Ar Ar /_l\r

(1a) (2a) (3a)
E Ar-—lTI—Ar——Ar—IT—Ar E EtAr—T—Ar—T—Ar—Ar—)E
Ar Ar Ar Ar
(4a) (5a)
E+—Ar—N—Ar—Ar—N—Ar—Ar E E Ar—N—Ar—x——Ar-—I\Il—Ar E
Ar Ar Ar Ar
(6a) (7a)
£/~ Ar—N—Ar—X—Ar—N—Ar—Ar—y & F] AT NTATE
Ar
Ar Ar
(8a) Ar—N—Ar
(9a)
E Ar——l;l—Ar EE Ar——ril—Ar-—Ar E E Ar——rIJ——Ar E
- Al Alr Ar
Air Ar—N—Ar )l(
Ar—N—Ar (118) /5|\l'
(10a) Ar—N—Ar



(7a) ArT-Ar Ar E E( A-N I ArAlr

[0122]

[Chemical Formula 14]
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(8a) E7 Ab-NAr | Ar Alr \ Ar-N-Ar (10a) (9a) E E

[0123]

[Chemical Formula 15]
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Ar NAr-Ar Ar X Ar Ar-NAr NAr Ar xI Ar \ Ar-N-Ar (12a) (14a)

[0124]

[Chemical Formula 16]
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[0125] [Chemi cal Formula 17] [0127]

[0125]

[Chemical Formula 17]
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[ Chem cal Fornula 19] [0128] [Chem cal Fornula 20] [0130] [Chem cal
Formula 22] [0131] [Chem cal Fornmula 23]

[0126]

[Chemical Formula 18]
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[0132] [Chem cal Fornula 24] [0133] Furthernore, the polyner or

ol igoner may al so be a copol yner having the aryl ene group, heteroaryl ene
group, or a structure represented by one of the following formulas () to
(C30) as a copolynerization repeating unit, in addition to the repeating
units described above, for the adjustnment of solubility, heat resistance or
el ectrical characteristics. In this case, the copolynmer nmay be a random

bl ock or 1§ft copolynmer, and may al so be a polynmer having an internediate
structure thereof for exa a random copol yner having the
characterlstlcﬁf@ﬁnﬁﬂBWH@ﬂnﬁﬂpolyner Furt hernore, the polyner or oligoner
used in the present invention may have branches in the nain chain, so that
t he pol yner or oligonmer may have three or nore chain ends. [0134]

[ Chem cal Fornp Ia 25@ E
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RRRR (Q7)(C28 ) RRRRR R -3- )s ) NiJ RR (013)(014)(015) [0135]

The "m xture containing a hole transporting conpound having a pol yneri zabl e
substituent” according to the present invention may further contain a

pol yneri zation initiator. This polynerization initiator may be any conpound
whi ch exhibits an ability of polynerizing a polynerizabl e substituent by
appl ying heat, light, mcrowaves, radiation, an electron beamor the |iKke,
and there(ﬁgg no particul ar linitations. However, a conpound which

di scl oses polynerlzatlon by light irradiation and/or heating is preferred,
and a conpound Kﬂ?@ﬁmﬁﬁWPWé?%k pol ymeri zati on under the action of heat is
nore preferred. [0136] In regard to the polynerization initiator, an
oniumsalt is preferred as the conmpound whjch |n|t|ates pol ymeri zation by
light irradiatiaqg nd/Er héatl i ates

pol yneri zati on i
according to tHe

of a cation suth doni um/ ¢ m \ anmoni um
phosphoni um qr b|s- thoN|un1 and alcou ter a. gountern anion is the
sanme as the cqunter ~anio %he i omi ¢ ¢onpound dq%crlbed i n connection
with the material for or anlc el ectfoni ¢s of the present invention as

descri bed aboje. [0137] Ar Exa
triaryl sul foniljuns sgch trlahenyl
tri-o-tolylsul i
1- napht hyl di phany-s i pht hyl d\ pher¥| s\ f of
tris(4-fluoroph trif~l-napht hyls

pl esjof the sulffoni umion ijncl ude
.u|funluﬁ]EtH -tolByl sul f gni
N

tri-2-napht hyEsoh t 1Y5( - Trereox Byl ) sl f oni
4- (phenyl t hi 0) phenyl d@hemﬁ sul f éni um E E
4- (p-tol ylthio)phenyl di@pa} ol yl sul f oni um (66a)

4- (4- met hoxyphenyl t hi o
4- (phenyl t hi o) p

4- (phenyl t hi o) g
4- (phenyl t hi 0)
sul fide, bis|
bi s{4-[ bi s(4- :
bi s{4-[ bi s(4-/met hyl phenyfsul f oni o] phenyl
bis{4-[bis(4-nethoxyphenypsu|fonio[p eny| | sul fide,]
i i §(4-fluorophenyl)sul fonijum

pheEbe|§(4 met hoxyp enyl)sulfonlum

f on\o) phenyl ]
| sl fide,
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7-1sopropyl - 9- oxo-10-t hi a-9, 10- di hydr oant hr acen- 2-yl di - p-t ol yl sul f oni um
7-1isopropyl - 9-oxo-10-t hi a-9, 10- di hydr oant hr acen- 2-yl di phenyl sul f oni um
2-[ (di-p-tolyl)sul fonio]thi oxant hone, 2-[(di phenyl)sul foni o]t hioxanthone,
444- (4-tert-butyl benzoyfl phenyl t hi o] phenyl di - p-tol yl sul f oni um

444- (4-tert-butyl benzoyl ) phenyl t hi o] phenyl di phenyl sul f oni um

444- (benzoyl phenyl t hi 0) ] phenyl di - p-t ol yl sul f oni um

4[ 4- (benzpybghenyl t hi 0) ] phenyl di phenyl sul f oni um

5-(4- nethoxyphe I)thlantg gnlunl 5- phenyl t hi ant hr eni um

5-tol yl t hiant hr Fﬂﬁ? koruta &tlhoxyphenyl ) t hi ant hr eni um  and
5-(2,4,6-trinethyl phenyl)thianthrenium diarylsulfoniums such as

di phenyl phenacyl sul f oni um i troghenacyl sul f oni um

4- acet ocar bonyl oxyphenyl ng
2- napht hyl met hyl benzyl sul §
2-naphthy|nethyl-(1-ethox,parbony|) fhyl sul fon| um

4 acet ocar bonyl oxyphenyl
2- napht hyl met hyl phenacy! i W-hy-pet adecyl phenacyl sul f oni um

di met hyl benzyl sul f oni um benzyl t etr ahydr ot hf opheni um and

oct adecyl met hyl phenacyl sul fonium &i@ the |ike, and these are described in
the literatures vescrl@ed[pelog/ [ 0138] EIrIEegaEd to the

triarylsul foniu s E ' )

7-61964, JP-A
8-27208, JP-A
9-143212, JP-

A No. ho-7680. hNo. 10 2876213, IP-A No.
A\No.[ 10- 240834r A No. \8- 245566, JP-A

' - A No. 10| 82825, JP-A No. 10-330353,
JP—A No. 10 1 2495 JP—ArNO 5 239113 JP- A No. Af-333834, JP-A No. 9-12537,
JP-A No. 8-325R59, éP—AINO Bg- 160606, JP-A po. 20000- g86071 [(US Pat ent No.
6368769) and the | ke, N -gard o the di gyl foniuns, /JP-A No.

1537 , ikeg in regard to
25, JP-A No.

the nnnoarylsm
9-118663 (US P ‘ ?
No. 2-196812, JP-A 7107/ JP-A No ' 3- 1F101,Eap- A No ' 6- 228086 JP-A
No. 10-152469, JP-A No(622)300505, JP-A No. 20038887353, JP-A No.

2003- 277352, and/the Id keg in %) ard to the trlalk%Isquo iunms, JP-A No.

4- 308563, JP-A C No. 5-7%4B 09 JP—A p 230189, JP-A No.
6- 271532, JP-A
No. 9-328506,

i ncl ude di phe yI|odon|un1 di - p-tol yl i ofloni um bi QY 4- dodecyl phenyl )i odoni um
bi s(4- met hoxyphenyl )i odéni um (4-oc yI-xyphenyI)ﬁhenyllodon
bi s(4- decyl oxyphenyl )i ogoni um

4- (2- hydroxyt:tradqulox ) pheny! phenyl ijodonigim
4-1 sopropyl phenyl ( Qy d i soput yl ph tonI)lodonlun1 and
the like. Thesg

JP-A No. 58-383¢ Iig 1lAi 7, BFIR A hb

2000- 510516, JP-A No. E2006- 119306, and the |ikE. %t anpl es of t he
car beni um cati on |nclud@“trlarylcarbonluns such(6g) tri phenyl car beni um
cation, tri(nethyl phenyl)carbenium cation, and tri (dinethyl phenyl)carbeni um
cation. [0141] Exanpl es of the seleniumion include
triaryl sel eniuns such as triphenyl sel ehdum tri-p-tolylsel enium
tri-o-tolylselenium tris(4-nmethoxyphenyl)sel enium

1- napht hyl di phenyl sel enium tris(4-fl uorophenyl)sel enium
tri-Il-naphthylselenium tri-2-naphthylsel enium

tri s(4-hydroxyphenyl)sel enium 4-(phenylthio)phenyl di phenyl sel enium and
4- (p-tolyithio)phenyldi-p-tolylselenium diarylseleniuns such as



t et ramet hyl anmmoni um et hyl tri met hyl ammoni um di et hyl di net hyl ammoni um
triethyl net hyl ammoni um tetraethyl arnnmonium trinmethyl -n-propyl ammoni um
trimethylisopropyl anmoni um trimethyl -n-butyl amoni um
trimethylisobutylamonium trinethyl-t-butyl anmoni um

tri met hyl - n- hexyl ammoni um di net hyl di - n- pr opyl anmoni um

di met hyl di i sopr opyl ammoni um di net hyl - n- propyl i sopr opyl ammoni um

met hyl tri ropyl ammoni um and methyl triisopropyl anmoni um pyrrolidiniuns
such as N- i met hyl pyrrolidinium N-ethyl-N nethylpyrrolidinium and

N, N-di et hyI pyr r (Gheical Kerpulp A dazol | ni uns such as N, N-di net hyl i m dazol i ni um

NN- di et hyl i m dazol i nium N-ethyl-N -nmethylim dazolinium

1,2,3-trinet s 34tr| e f

1, 3-di et hyl - A i m dazoVi ni um 1, 3- i m ygazolinium and
1,2,3,4-tet)anet C tetr ns such as

N, N' - di et hyl t ; TrEl N\ um hyEr ofyri mi di ni um
N- et hyl - N { net hyl MRy dropyri mydi ni y N

1,2, 3-tri thylt&ra%drop@rlmdlnlu pkol i nj uns Buch as

N, N1- di net/hyl nor phol iyi um N-et hyy - N- pet hyl nor phel i ni um and

N, N- di eth | mor phol i ni p(m pi peridipi ung such as NAN- di et hyl pij peri di ni um
N- et hyl - N

- et hy!l pi pengldl nium angd
as N—rreth | pyridiniu l

di et hyl pi p%lrl di ni um pyridini ums such
N-i sopr opy pyri diEni umy N-nEbutyl gyri di

um N-En propyl pgyridini im
I

ni um

N- phenac di mlazgl | uns/such ‘ } zgl i um
N- et hyl - ék A @ YTEdi & i g
1, 2-di et hyl 3-rre u,.—- iu 13-di _th =2 i dazol i um and

1- met hyl - 3- n\pEopy
N- et hyl qui nol i um et hyl qui Aol i um N-n-propyl ol ium

N-i sopropy! qui nol i um®8a)n- butyI qui nol i um N- bengézagw nol i um and

N- phenacyl qui nol i um i soqui \met hyl i soqui nol i um

N-et hyl i soqui nolium N-n-pfo Y i sopropyl i soqui nol i um

\d ph&nacyl a
Paterk No.| 4065055, J
5-2221147 JP-A No.

. 10-101728, JP-A No.|2-268173, JP-A No.

61, JP-A 9-221652,| JP-A No. 7-43854, JP-A No.

JP-A No. 5-222112, JP-A
JP-A No. 7-109303, JP-A
9- 328507, JP-A No. 5-132

60 203628 JP-A No. 57 2|9931 : , and the i ke. [0144]
! e 1 £\l phosphoni uns such as

t et raphenyl phosphoni um t phonyum

t et r aki s(2- met hoxyphenyl ) p m um aki

and tetraki s(4-net hoxyphenyh)phosghonifam ©r4 aryl phosphoni uns such as

tri phenyl benzyl phosphoni um tri phengég)henacyl phosphoni um

tri phenyl met hyl phosphoni um and triphenylbutylphosphonium

t et raal kyl phosphoni\uns ch tri e h phogp [

tributyl 5 phoni yrf :Sts % FOL_I[] 'Spfroni um

t et rahexyl phQsponi um trie hyJ/phen cyI phogphgni ym ahd \ /

tributyl phoni and,,.t h ike. Thege escrfiibed in
IP-A NE 8- 157624, /JB-& 5- 105592, Jp-B No. E7£ 82283\ Esp- AB. /9- 202873,
and the |ike.(69) Exarrpl eg30af the bisnmut(@@ai umion are(@@cribed in, for
exanple, JP-A No. ,2008-214330. [0145] The onium salt used in the
presentEq {OIEYS C d.OfEt he Aer i and the counter anion
descri be There artilcul ay iy iohs on this conbination as

| ong as it i i natl{i o it h a /bal anced However, in order to

i Vi &ge of ArhgEorgapnik EL e nt through one-el ectron
oxi dation of the hole trans conpound, uof ophosphoric acid ions
such as PF6" (288 PF5011-; E?‘%Sl nat ed al kyl f(l7té%)ro phosphoric acid ions such
as KCP3CP2) 3PF31-, [(CP3CPZCF2)3PF3r R( CF3)ZCF)3PF3r [ ((CP3) 2CO2PF4r

R( CP3) 2CPCP2) 3PF3r and [ ((CP3) 2CPCP2) 2PF4] ; boric acid ions such as BE4",
B(C6POX-, and B(C6HACF3)4-; and fl uoroénti nonic acid ions such as SbF6- and
SbP50H are preferred, and in order to produce a thin filmof a charge
transporting conpound having a polynerizabl e substituent at a | ower
tenperature, conbinations with cations such as sul fonium iodonium
carbenium and ammonium are nore preferred. In order to | engthen the
service life of the organic EL el enent, conbl nations of car ben| um or

P e / P~ LA Pnr=—raN A




conpounds described in connection with the material for organic electronics
of the present invention described above, arc preferred. [0147] (Sol vent)
There are no particular limtations on the solvent for preparing a coating
liquid for form ng the polynerized | ayer, but specific exanples include

al cohol s such as nethanol, ethanol, and isopropyl alcohol; al kanes such as
pent ane, hexane, and octane; cyclic al kanes such as cycl ohexane; aromatic
sol vents gygf as benzene, toluene, xylene, nesitylene, tetraline, and

di phenyl net hane; aljphatic ethers such as ethyl ene glycol dinethyl ether,
ethyl ene gl ycol [Chemicahfiortq g}l and propyl ene gl ycol -1 - monomet hyl et her
acetate; aromatic ethers such as 1, 2-di net hoxybenzene,

1, 3-di mret hoxybenzene, ani sol e, phenethol, 2-nethoxytol uene,
3-nethoxytolgene, 4- et hoxyt 2, 3-di hyl ani sol e, an

2, 4- di net hyl @yt . ald A
acetate, ethyl
acet ate, phenyl i @nat e,
benzoate, an benzoat
N, N-di et hyl f §r mam gde apd N, N-\di net iyl acet gm de;
sul f oxi de, tetYyahydrofufran, acetone,~chloroform thyleﬁe hl ori de, and
the like. Preferrggggxanples incluggagromatic sol vents(78d)i phatic ethers,

aromatic ethers, aliphatic esters, and aromatic esters. Any of these
may be usBd3%ingly, or any conbination of two or nore kinds at any ratio
may al so be usegthehddBImiiRa4]i 0) The ratio of the polynerization

initiator used in the present invention is preferably 0.01%to 100% by

mass, preferably 0.05%to 50% by nass, and nost preferably 0.1%to 100% by

mass, relafive tog100 paNts of t/he holg transporting £onpougd havi
3 brizati dn initiator is

0. 01% by pollymerifza& on ot \proc and if
the ratio or al it riprate
[0149] [L er,E de, anpd n transport
| ayer, and ion l¥ The 1igh ayer,

anodeEel ect\roOn t?é%sport
| ayer formed in orgahic EL el emenigggf the second enbod{gmpt of the
present invention dre the sanme as those of the first enbodi nent descri bed
above, and preferred exaipl es thereof, the nmethods for form ng the\l ayers,
and the fike ar& also the\sang ;

the desg¢ri i ons_on Ehe Ii

[0133]

Furthermore, the polymer or oligomer may also be a copolymer having the arylene
group, heteroarylene group, or a structure represented by one of the following formulas (C1) to
(C30) as a copolymerization repeating unit, in addition to the repeating units described above,
for the adjustment of solubility, heat resistance or electrical characteristics. In this case, the
copolymer may be a random, block or graft copolymer, and may also be a polymer having an
intermediate structure thereof, for example, a random copolymer having the characteristics of a
block copolymer. Furthermore, the polymer or oligomer used in the present invention may

have branches in the main chain, so that the polymer or oligomer may have three or more chain

ends.
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[ Method for formng thin filnj In order to formvarious layers in
the organic EL el enment of the first and second enbodi nents descri bed above,
the |l ayers can be forned by, for exanple, producing the |ayers according to
a coaling nethod of applying a solution containing the material for organic
el ectronics on a desired substrate by a known nethod such as an ink-jet

nmet hod, a casting nethod, an inmersion nethod, a printing nethod such as
relief pr(n§4ng, intaglio printing, offset printing, |ithographic printing,
reverse rellef of f set rlntlng, screen printing or gravure printing, or a
spi n coating netdhggical Formula25]F,rt hernore, when a thin film produced by a
coating nethod such as described above is subjected to a pol ynerization
reaction by light irradiation, a heating treatnent, or the |like, the

solubility & trhe ceatRng | ayeR cankRbeRnodiRi ed (cu ed? As such an
operation is eat Iuﬂg{l n = red by a
coating neth can t

descri bed alover canrbe® carri‘edroutr g range of
-20C to +300 )prefqggbly 10&5 o 10 3 y 15Cto

50C. Urther'iore, in the prdggss of kioht |q@§d|at|on a light
source such as a Iom/presere nmercury |lanp, a ned|¥n1gressur- 3

a high presgure @ergury da angulu{ahigh ﬁresauﬁ‘ B QUI VR ra netal
hal i de | anp, pgn | a mtti di ode, or
sunl i ght da can ed O pn a hot

plate or ing \ R R { gd o @

of OCto +SOOC referably 20C to 250k nmere preferabRy SOC t B00C, and
even nore prefé bly 70C to“¥50C. At a & t enper at@ir'e, ther& afe probl ems
that the curing reaction does not proceed sufficiently, and tﬁe sol vent
remai ns behind, and as a result, the service life of the organic EL el enent
decreases. At a high tenperature, it is dlfb CHItNup produce an om anic EL

el ement on &Rre8in Bub rﬁe WMrﬁeﬂ> hec T ngNr ehcti On MafterNe ting is
preferably c TT edr9@§§an /1 q; 4 Qr e ng of
the service Nfle of tsfe orgamlc E enent ; | or)~e&f em tt+&€d | i ght]
The col or ofRthe enitted I| in th@ or gahi cREL %Ieﬁenththhe ?gg%ent

i nvention isGidt deF?culé Y oI nfteed, buf”ﬁ mhlﬁé&llghﬁ ehitting el ement
is preferred because the elenent can be used in various illuni ating

appar atuses_far dogeskic IughﬁingFNcaR |Qter|or i ghting, b& ts of

cl ocks or Iff ichys andthe |ike. [Q152] regard to
t he mthod}@fgérom 'Ii&ht ting &len i it i
currently difficultRrio ShOM/A/i'e | Rgh en155|onﬁz; si [

white |ight éhls§ﬁ@n i § obtalned(ﬁ§)5|nultaneous

t hree nEX|nu"e-'ssk gtds ar
conbi nati on ®hi cleaati | Rzes tH% rabatloﬁ% of co
bl ue and yel | ow, orgyeIIOMFgreen anqaorange col @ery and |n0hwdes two maxi mum

em ssion wgvelrengths.R Fér e the control of the color of
emtted Ir§2§j§?ﬂ~x sartied ting the type and anount of the

phosphor es mater ilal [ 0
R s R
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<Di splay element, illumnating device, and display device> The

di splay el enent of the present invention is characterized in that the

di splay el ement includes the organic EL el enent of the present invention
descri bed above. For exanple, when the organic EL el ement of the
present invention is used as an el enment corresponding to each of the pixels
of red, green and blue (RGB), a color display elenent is obtained.

| n regard[d19s]t he formation of an image, there are available a sinple matrix
type in which i @iﬁ dual or at, are ar n a panel
are directly dr? r‘?“’b'i)reafﬂmﬁl 5’5??‘81853'&?%’88%%%@%“& hav"ﬁglﬁlpo{y of‘ﬁa]bieand an
active nawb't;muéry'peewrdmg\ku thé]pxasehhnﬂenfmd wayt fuethgicsdtain a|pslynh|esmexenhtawd driven
in each O&h eIe nts. i nvol.ves but si nce

rner r
there is yEar R Bieenge B g onroge s ER Btk D et gt g ¥herand (° 00
in the di p@!ymynzaﬁle@dﬂﬁﬁmétﬁ by Sp;ﬂ}ﬂﬁg licae lightkeicroMaees] mdmmm aISelentmhl be¢dnadr si nce

hi gh- accur,acy, brj.ght even W th VI ng voI t age
and a snafhe?%%rrap‘iﬁ?r,e qggltciﬂg P ga%ﬁré d%gweveﬁ’l AGRTPREGINU lc:f\{ocﬂsc Frépl a

devi ces. pélfhdgzation by lightuadiatunrand/er heatieg is piefoniedand a gonfewnd ehiok umth&:spr esent
invention is chay. ac L il Irpr(p nati ng device includes the

t.
organi c EPORUPEIE ﬁ acﬂ?%%fgﬁ?tl?’ﬂvrgr?felf%n descri bed above. Furt hernore,

t he di spl gyl36!|eV| ce of the present i nventl on | s characterized in that the

di spl ay deV|ce ncl u nat. r | el enent
as a display unnt ga’f‘ﬂtgsﬂhepsoﬂﬁnb %15? |"3géat a"t(ﬁ“um Sfagts’se%{e eI|Ter:1vesr%€ei Cgﬁ%gun% al so be
a di spl aywiirl nrﬁteatwpolyhleﬂmm bj”lﬁght irfadiatioradnidfog he:haug,wa%hmbw@whah nt

i nvention, nentioned . a Eack egpt (white light em ssion source), and
uses a | i Jitayseplymprsa 8’?% 'htpe dion othegdh| av unit, that is, a liquid crystal
di spl ay devi ce. Hdiaj the artns balt actdrding tosthd inesesarmenaen héens cfmampla,ta on of known

liquid crystal devi cegl fexcteﬁ Qlat 1u e utl)rzralcclélrbegpt se?enSUbSt' tuted with
the il unfHERTAGEGRPCL" 8F2H° 5“%‘ E'glg P | hven FOnC Bnd koW technol ogi es

can be r egembrivagdpHosphohinm, bntﬁnmmlmnmysmma@hmnﬁonpoﬁhe aonteENRE S [ 0155]
Her ei nafter e present ipyention w | £ S ific i bed by
way of Ex%ﬁ"?ﬁlaéi}fe cgﬂ‘ﬁertaﬂlé’n 8&!}% Khe wﬂ\l}%‘ﬁ)tdl %rlpgglﬁg rpnegtfon “8% %/mg na(fFl mted to
the fol | ovignge Exarspicest thf fré&h] infdnkamgsldesctiped dbwed. uat i on of pol ynmeri zability)
A coati ng&(ﬁ?Jﬂutl on prepared by mxing a toluene solution (400 RI) of a

conpound 5 ng) shown bel ow and an ethyl acetate solution (100 nl) of
an ioni c conpouBxthnip{ed ofithe gylfomhmnion beludevriavydsilfepims aohbeitiplmyRulfimamnt,z pl at e

at 3000 rpm b e t he. coat ed was_ heated on a hot

pl ate at g?@'&?%if)‘ﬁgg '“ni"n% SL&%“’B‘& ?331(4316 %‘yf”)oef@lﬁrglrf?nz"élﬁ on reaction. After
t he heat i ngaphttyddiptieaylsidfopiumf bnuyﬂﬂayildirmnﬂaﬂlfoﬁmm tme ﬂnom;ﬂmyil)mlﬁnsloi vent

m xture of.toluen et hyl. ,acet The resi dual
filmratiB© i/\/ﬁ%pll!‘ﬁ’é%gﬁ?né‘an’ft? 3rﬂaPlP1t§ylf‘uA{°P18 1:‘[ 4513}3 Sgg%n“(%s) of the
maxi num amMeMIihmpKeﬁﬂamhewhultfdiﬁmuw-(wt&lylﬂpe)phenyhh pinrtlglsm&adlubef ore and after

\é\/gghinz]g. AE—ZJ— gl Wgenyﬂglo)pﬁeny)l(blsm meﬁloxyr;gheny sulfomu 229 After washing: Amax =

4-(phenylthio)phenylbis(4-fluorophenyl)sulfonium,
4-(phenylthio)phenylbis(4-methoxyphenyl)sulfonium, 4-(phenylthio)phenyldi-p-tolylsulfonium,
bis[4-(diphenylsulfonio)phenyl] sulfide, bis[4-{bis[4-(2-hydroxyethoxy)phenyl]sulfonio} phenyl
sulfide, bis{4-[bis(4-fluorophenyl)sulfonio]phenyl} sulfide,
bis{4-[bis(4-methylphenyl)sulfonio]phenyl} sulfide,
bis{4-[bis(4-methoxyphenyl)sulfonio]phenyl} sulfide,
4-(4-benzoyl-2-chlorophenylthio)phenylbis(4-fluorophenyl)sulfonium,
4-(4-benzoyl-2-chlorophenylthio)phenyldiphenylsulfonium,
4-(4-benzoylphenylthio)phenylbis(4-fluorophenyl)sulfonium,
4-(4-benzoylphenylthio)phenyldiphenylsulfonium,
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Residual filmratio (%9 = Abs after washi ng/ Abs before washing x 100
0.228/0.229 x 100 = 99.6 [0157] [Chem cal Formnula 26] Conpound 1 (Mw
8,200, MW WMh = 1 44, n represents an integer of 1 or greater) [0158]
[ Chemical fornula 27] | oni c conpound 1 [0159] [ Exanple 2] The
residual filmratio was neasured all in the same manner as in Exanple 1,
except that the heating tenperature on the hot plate was set to 180C.
[0160] [ Exawdplopyl3}oxo-10-thia-9,10-dihydroanthracen-2-yldi-p-tolylsulfonium,

7-isopropyl-9-oxo-10-thia-9,10-dihydroanthracen-2-yldiphenylsulfonium,

2-[(di-p-tolyl)sulfonio}thioxanthone, 2-[(diphenyl)sulfonio]thioxanthone,
4-[4-(4-tert-butylbenzoyl)phenylthio]phenyldi-p-tolylsulfonium,
4-[4-(4-tert-butylbenzoyl)phenylthio]phenyldiphenylsulfonium,
4-[4-(benzoylphenylthio)]phenyldi-p-tolylsulfonium,
4-[4-(benzoylphenylthio)]phenyldiphenylsulfonium, 5-(4-methoxyphenyl)thianthrenium,
5-phenylthianthrenium, 5-tolylthianthrenium, 5-(4-ethoxyphenyl)thianthrenium, and
5-(2,4,6-trimethylphenyl)thianthrenium; diarylsulfoniums such as diphenylphenacylsulfonium,
diphenyl-4-nitrophenacylsulfonium, diphenylbenzylsulfonium, and diphenylmethylsulfonium;
monoarylsulfoniums such as phenylmethylbenzylsulfonium,
4-hydroxyphenylmethylbenzylsulfonium, 4-methoxyphenylmethylbenzylsulfonium,
4-acetocarbonyloxyphenylmethylbenzylsulfonium, 2-naphthylmethylbenzylsulfonium,
2-naphthylmethyl-(1-ethoxycarbonyl)ethylsulfonium, phenylmethylphenacylsulfonium,
4-hydroxyphenylmethylphenacylsulfonium, 4-methoxyphenylmethylphenacylsulfonium,
4-acetocarbonyloxyphenylmethylphenacylsulfonium, 2-naphthylmethylphenacylsulfonium,
2-naphthyloctadecylphenacylsulfonium, and 9-anthracenylmethylphenacylsulfonium;
trialkylsulfoniums such as dimethylphenacylsulfonium, phenacyltetrahydrothiophenium,
dimethylbenzylsulfonium, benzyltetrahydrothiophenium, and
octadecylmethylphenacylsulfonium; and the like, and these are described in the literatures
described below.
[0138]

In regard to the triarylsulfoniums, US Patent No. 4231951, US Patent No. 4256828,
JP-A No. 7-61964, JP-A No. 8-165290, JP-A No. 7-10914, JP-A No. 7-25922, JP-A No.
8-27208, JP-A No. 8-27209, JP-A No. 8-165290, JP-A No. 8-301991, JP-A No. 9-143212, JP-A
No. 9-278813, JP-A No. 10-7680, JP-A No. 10-287643, JP-A No. 10-245378, JP-A No.
8-157510, JP-A No. 10-204083, JP-A No. 8-245566, JP-A No. 8-157451, JP-A No. 7-324069,
JP-A No. 9-268205, JP-A No. 9-278935, JP-A No. 2001-288205, JP-A No. 11-80118, JP-A No.
10-182825, JP-A No. 10-330353, JP-A No. 10-152495, JP-A No. 5-239213, JP-A No. 7-333834,
JP-A No. 9-12537, JP-A No. 8-325259, JP-A No. 8-160606, JP-A No. 2000-186071 (US Patent
No. 6368769), and the like; in regard to the diarylsulfoniums, JP-A No. 7-300504, JP-A No.
64-45357, JP-A No. 64-29419, and the like; in regard to the monoarylsulfoniums, JP-A No.
6-345726, JP-A No. 8-325225, JP-A No. 9-118663 (US Patent No. 6093753), JP-A No.
2-196812, JP-A No. 2-1470, JP-A No. 2-196812, JP-A No. 3-237107, JP-A No. 3-17101, JP-A
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The residual filmratio was neasured all in the sane manner as in Exanple
1, except that an ionic conmpound 2 as shown bel ow was used in place of the
ionic compound 1. [0161] [Chem cal Formula 28] lonic conpound 2 [0162]

[ Exanpl e 4] The residual filmratio was neasured all in the sane
manner as in Exanple 3, except that the heating tenperature on the hot
plate was set to 180C. [0163] [Conparative Exanple 1] The resi dual

filmrati Nov&s2808@SPHARND. 2041524691 JReA Narfe30060t) &P-Aéo. ROD3EXABYS, £-ANoexcept t hat
"1 8 SRR, 1 PICH. S SIS iy P95 B, 9Rn, compound
5-140210, JP-A No. 5-140209, JP-A No. 5-230189, JP-A No. 6-271532, JP-A No. 58-37003,
JP-A No. 2-178303, JP-A No. 10-338688, JP-A No. 9-328506, JP-A No. 11-228534, JP-A No.
8-27102, JP-A No. 7-333834, JP-A No. 5-222167, JP-A No. 11-21307, JP-A No. 11-35613, US
Patent No. 6031014, and the like may be mentioned.
[0139]

Examples of the iodonium ion include diphenyliodonium, di-p-tolyliodonium,
bis(4-dodecylphenyl)iodonium, bis(4-methoxyphenyl)iodonium,
(4-octyloxyphenyl)phenyliodonium, bis(4-decyloxyphenyl)iodonium,
4-(2-hydroxytetradecyloxy)phenylphenyliodonium, 4-isopropylphenyl(p-tolyl)iodonium,
isobutylphenyl(p-tolyl)iodonium, and the like. These are described in Macromolecules, 10,
1307 (1977), JP-A No. 6-184170, US Patent No. 4256828, US Patent No. 4351708, JP-A No.
56-135519, JP-ANo. 58-38350, JP-A No. 10-195117, JP-A No. 2001-139539, JP-A No.
2000-510516, JP-A No. 2000-119306, and the like.

[0140]

Examples of the carbenium cation include triarylcarboniums such as
triphenylcarbenium cation, tri(methylphenyl)carbenium cation, and
tri(dimethylphenyl)carbenium cation.

[0141]

Examples of the selenium ion include triarylseleniums such as triphenylselenium,
tri-p-tolylselenium, tri-o-tolylselenium, tris(4-methoxyphenyl)selenium,
1-naphthyldiphenylselenium, tris(4-fluorophenyl)selenium, tri-1-naphthylselenium,
tri-2-naphthylselenium, tris(4-hydroxyphenyl)selenium, 4-(phenylthio)phenyldiphenylselenium,
and 4-(p-tolylthio)phenyldi-p-tolylselenium; diarylseleniums such as diphenylphenacylselenium,
diphenylbenzylselenium, and diphenylmethylselenium; monoarylseleniums such as
phenylmethylbenzylselenium, 4-hydroxyphenylmethylbenzylselenium,
phenylmethylphenacylselenium, 4-hydroxyphenylmethylphenacylselenium, and
4-methoxyphenylmethylphenacylselenium; trialkylseleniums such as
dimethylphenacylselenium, phenacyltetrahydroselenophenium, dimethylbenzylselenium,
benzyltetrahydroselenophenium, and octadecylmethylphenacylselenium; and the like. These
are described in JP-A No. 50-151997, JP-A No. 50-151976, JP-A No. 53-22597, and the like.
[0142]

Examples of the ammonium ion include tetraalkylammoniums such as
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[ Conpar ati ve Exanpl e 2] The residual filmratio was neasured all in
the same manner as in Conparative Exanple 1, except that the heating
tenperature on the hot plate was set to 180C. [0166] [Conparative Exanple

3] The residual filmratio was neasured all in the sane manner as in
Exanpl e 1, except that an ionic conmpound 4 as shown bel ow was used in place
of the ionic conpound 1. [0167] [Chem cal Fornula 30] | oni ¢ conpound 4

[0168] [ Cenpacthylani@orixa golydtridiethylammonium] Hiethyldgnethyddmrfianium,r ati o was neasur ed
o e BMED.g BoRBG o GURTR s fRSER. (Pt e heati o

trimethylisopropylammonium, trimethyl-n-butylammonium, trimethylisobutylammonium,
trimethyl-t-butylammonium, trimethyl-n-hexylammonium, dimethyldi-n-propylammonium,
dimethyldiisopropylammonium, dimethyl-n-propylisopropylammonium,
methyltri-n-propylammonium, and methyltriisopropylammonium; pyrrolidiniums such as
N,N-dimethylpyrrolidinium, N-ethyl-N-methylpyrrolidinium, and N,N-diethylpyrrolidinium;
imidazoliniums such as N,N'-dimethylimidazolinium, N,N'-diethylimidazolinium,
N-ethyl-N'-methylimidazolinium, 1,2,3-trimethylimidazolinium, 1,3,4-trimethylimidazolinium,
1,3-diethyl-2-methylimidazolinium, 1,3-diethyl-4-methylimidazolinium, and
1,2,3,4-tetramethylimidazolinium; tetrahydropyrimidiniums such as
N,N'-dimethyltetrahydropyrimidinium, N,N'-diethyltetrahydropyrimidinium,
N-ethyl-N'-methyltetrahydropyrimidinium, and 1,2,3-trimethyltetrahydropyrimidinium;
morpholiniums such as N,N'-dimethylmorpholinium, N-ethyl-N-methylmorpholinium, and
N,N-diethylmorpholinium; piperidiniums such as N,N-dimethylpiperidinium,
N-ethyl-N'-methylpiperidinium, and N,N'-diethylpiperidinium; pyridiniums such as
N-methylpyridinium, N-ethylpyridinium, N-n-propylpyridinium, N-isopropylpyridinium,
N-n-butylpyridinium, N-benzylpyridinium, and N-phenacylpyridium; imidazoliums such as
N,N'-dimethylimidazolium, N-ethyl-N-methylimidazolium, N,N'-diethylimidazolium,
1,2-diethyl-3-methylimidazolium, 1,3-diethyl-2-methylimidazolium, and
1-methyl-3-n-propyl-2,4-dimethylimidazolium; quinoliums such as N-methylquinolium,
N-ethylquinolium, N-n-propylquinolium, N-isopropylquinolium, N-n-butylquinolium,
N-benzylquinolium, and N-phenacylquinolium; isoquinoliums such as N-methylisoquinolium,
N-ethylisoquinolium, N-n-propylisoquinolium, N-isopropylisoquinolium,
N-n-butylisoquinolium, N-benzylisoquinolium, and N-phenacylisoquinolium; thiazoniums such
as benzylbenzothiazonium, and phenacylbenzothiazonium; and acridiums such as
benzylacridium, and phenacylacridium.
[0143]

These are described in US Patent No. 4069055, Japanese Patent No. 2519480, JP-A
No. 5-222112, JP-A No. 5-222111, JP-A No. 5-262813, JP-A No. 5-255256, JP-A No. 7-109303,
JP-ANo. 10-101718, JP-A No. 2-268173, JP-A No. 9-328507, JP-A No. 5-132461, JP-A No.
9-221652, JP-A No. 7-43854, JP-A No. 7-43901, JP-A No. 5-262813, JP-A No. 4-327574, JP-A
No. 2-43202, JP-A No. 60-203628, JP-A No. 57-209931, JP-A No. 9-221652, and the like.
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[0169] [Conparative Exanple 5] The residual filmratio was neasured
all in the sane manner as in Exanple 1, except that an ionic conpound 5 as
shown bel ow was used in place of the ionic conpound 1. [0170] [Chem cal
Forrmul a 311 lonic conpound 5 [0171] [ Conparative Exanple 6] The
residual filmratio was neasured all in the same manner as in Conparative
Exanpl e 5, except that the heating tenperature on the hot plate was set to
180C. [01[@234] The results of evaluating the residual filmratios

obtai ned at 120C and 180C using.the vari,o i anj ¢ _conpounds are sunmari zed
in Table 1. It %%ﬂ“%%ogggﬁﬂFWEg' @ﬂ“Fﬁ@e%%ﬁF@P@8W%8§ﬁH§“§E%ording to the
present i eugphienyphodpi@niumedira-phelyphdsphdniung terakig(2ihéth@sptevgdphatphaniimw

T o g RS B S8 RSB U 02
triarylphosphoniums such as triphenylbenzylphosphonium, triphenylphenacylphosphonium,
triphenylmethylphosphonium, and triphenylbutylphosphonium; tetraalkylphosphoniums such as
triethylbenzylphosphonium, tributylbenzylphosphonium, tetracthylphoshponium,
tetrabutylphosphonium, tetrahexylphosphonium, triethylphenacylphosphonium, and
tributylphenacylphosphonium; and the like.

These are described in JP-A No. 6-157624, JP-A No. 5-105692, JP-A No. 7-82283,
JP-A No. 9-202873, and the like.

Examples of the bismuthonium ion are described in, for example, JP-A No.
2008-214330.

[0145]

The onium salt used in the present invention is composed of the counter cation and the
counter anion described above. There are no particular limitations on this combination as long
as it is a combination with a balanced charge. However, in order to decrease the driving
voltage of the organic EL element through one-electron oxidation of the hole transporting
compound, fluorophosphoric acid ions such as PF¢ and PFsOH’; fluorinated
alkylfluorophosphoric acid ions such as [(CFsCF,);PFs], [(CF;CF,CF,);PFs], [((CF3),CF);PF3],
[((CF3),CF),PE,T, [((CF3),CFCF,);PF;] and [((CF5),CFCF,),PF,]’; boric acid ions such as BF,’,
B(C¢Fs)4, and B(CsH4CFs),; and fluoroantimonic acid ions such as SbFg” and SbFsOH' are
preferred, and in order to produce a thin film of a charge transporting compound having a
polymerizable substituent at a lower temperature, combinations with cations such as sulfonium,
iodonium, carbenium, and ammonium are more preferred. In order to lengthen the service life
of the organic EL element, combinations of carbenium or ammonium cations with boric acid
ions such as B(C¢Fs), and B(CsH4CF3),47; fluoroantimonic acid ions such as SbFs and SbFsOH’;
fluorophosphoric acid ions such as F¢ and PFsOH’; and fluorinated alkylfluorophosphoric acid
ions such as [(CF;CF2):PF3], [(CF;CF.CFo)sPFsT, [((CF3),CF)sPF], [((CF3)CF),PE,],
[((CF3),CECF,)3PF;] and [((CF3),CFCF,),PF,] are more preferred.

[0146]

Particularly, as the polymerization initiator, even among the onium salts, ionic

compounds having a counter cation selected from the group consisting of a carbocation, a

nitrogen cation, an oxygen cation, and a cation having a transition metal, that is, the ionic
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Residual filmratio after 120 0-10 mn(% Residual filmratio after 180 0-10
mn(% Exanple 1 99.6 99.6 Exanple 2 99.6 99.6 Exanple 3 99.1 99.6 Exanple
4 99.1

compounds described in connection with the material for organic electronics of the present
invention described above, are preferred.

[0147]

(Solvent)

There are no particular limitations on the solvent for preparing a coating liquid for
forming the polymerized layer, but specific examples include alcohols such as methanol,
ethanol, and isopropy! alcohol; alkanes such as pentane, hexane, and octane; cyclic alkanes such
as cyclohexane; aromatic solvents such as benzene, toluene, xylene, mesitylene, tetraline, and
diphenylmethane; aliphatic ethers such as ethylene glycol dimethyl ether, ethylene glycol
diethyl ether, and propylene glycol-1-monomethy] ether acetate; aromatic ethers such as
1,2-dimethoxybenzene, 1,3-dimethoxybenzene, anisole, phenethol, 2-methoxytoluene,
3-methoxytoluene, 4-methoxytoluene, 2,3-dimethylanisole, and 2,4-dimethylanisole; aliphatic
esters such as ethyl acetate, n-butyl acetate, ethyl lactate, and n-butyl lactate; aromatic esters
such as phenyl acetate, phenyl propionate, methyl benzoate, ethyl benzoate, propyl benzoate,
and n-butyl benzoate; amide-based solvents such as N,N-dimethylformamide and
N,N-dimethylacetamide; as well as dimethyl sulfoxide, tetrahydrofuran, acetone, chloroform,
methylene chloride, and the like. Preferred examples include aromatic solvents, aliphatic
ethers, aromatic ethers, aliphatic esters, and aromatic esters.

Any of these may be used singly, or any combination of two or more kinds at any ratio
may also be used.

[0148]
(Ratio)

The ratio of the polymerization initiator used in the present invention is preferably
0.01% to 100% by mass, preferably 0.05% to 50% by mass, and most preferably 0.1% to 100%
by mass, relative to 100 parts of the hole transporting compound having a polymerizable
substituent. If the ratio of the polymerization initiator is 0.01% by mass or less,
polymerization does not proceed sufficiently, and if the ratio is 100% by mass or more, the film
quality tends to deteriorate.

[0149]
[Light emitting layer, substrate, cathode, anode, electron transport layer, and electron injection
layer]

The light emitting layer, substrate, cathode, anode, electron transport layer, and
electron injection layer formed in the organic EL element of the second embodiment of the

present invention are the same as those of the first embodiment described above, and preferred
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99.6 Conparative Exanple 1 5.2 99.1 Conparative Exanple 2 5.2 99.1
Conparative Exanple 3 0.9 12.3 Conparative Exanple 4

examples thereof, the methods for forming the layers, and the like are also the same as those of
the first embodiment. Therefore, the descriptions on the light emitting layer, substrate, cathode,
anode, electron transport layer and electron injection layer according to the first embodiment
described above also directly apply to the second embodiment.

[0150]

[Method for forming thin film]

In order to form various layers in the organic EL element of the first and second
embodiments described above, the layers can be formed by, for example, producing the layers
according to a coating method of applying a solution containing the material for organic
electronics on a desired substrate by a known method such as an ink-jet method, a casting
method, an immersion method, a printing method such as relief printing, intaglio printing, offset
printing, lithographic printing, reverse relief offset printing, screen printing or gravure printing,
or a spin coating method.

Furthermore, when a thin film produced by a coating method such as described above
is subjected to a polymerization reaction by light irradiation, a heating treatment, or the like, the
solubility of the coating layer can be modified (cured). As such an operation is repeated,
multilayering of the organic EL element formed by a coating method can be attempted.

The coating method such as described above can be carried out usually at a
temperature in the range of -20°C to +300°C, preferably 10°C to 100°C, and particularly
preferably 15°C to 50°C.

Furthermore, in the process of light irradiation, a light source such as a low pressure
mercury lamp, a medium pressure mercury lamp, a high pressure mercury lamp, an ultrahigh
pressure mercury lamp, a metal halide lamp, a xenon lamp, a fluorescent lamp, a light emitting
diode, or sunlight can be used. The heating treatment can be carried out on a hot plate or in an
oven, and can be carried out at a temperature in the range of 0°C to +300°C, preferably 20°C to
250°C, more preferably 50°C to 200°C, and even more preferably 70°C to 150°C. At a low
temperature, there are problems that the curing reaction does not proceed sufficiently, and the
solvent remains behind, and as a result, the service life of the organic EL element decreases.

At a high temperature, it is difficult to produce an organic EL element on a resin substrate.
Further, the curing reaction after coating is preferably carried out only by a heating treatment,
for the lengthening of the service life of the organic EL element.

[0151]

[Color of emitted light]

The color of the emitted light in the organic EL element of the present invention is not
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0.9 12.3 Conparative Exanple 5 65.8 95.0 Conparative Exanple 6 65.8 95.0
[0174] [ Exanpl e 5] On a glass substrate having an I TO pattern with
a wdth of 1.6 mm a coating solution prepared by m xing a toluene sol ution
(400 pl) of the conpound 1 (4.5 ng) and an ethyl acetate solution (100 pl)
of the ionic conmpound 1(0.45 g), was spin coated on the glass substrate at
3000 rpm The subsequent experinment procedure was carried out in a dry

n: trogen %ﬁ%ﬂ?@ﬂﬁﬁkd, botbeRIGURAT dnyitting bRmghtdsprefettbbbacatse thaakmbstahebe on a hot
pl ate at or 10 minutes tqo cupe . the .cpnpounds., . and.thus. a | e

P ect DonveagerEpwg iR asrsahor comestc RAR daseRish i pRige

sol ution §flclf¥s BMigiRisSystabievivesyiand the eikeont ai ning a polyner 1 (75 parts by
mass), a Rﬁl mer 2 (20 parts by mass), and a polynmer 3 (5 parts by mass),
whi ch ar el%&9r esent ed by the structural formul as shown bel ow, was spin

coat ed on the hnlregardip @imaivd fayfermiag a 3BROlighpemittiigelegleas sinlibis turadndy was

neat e o Bl B 2Lt T P o AP PR e o
| ayer andsitnliRarebwgRtentifiing biurad cdlery of enciaed ikhbasitgghiraldighteniiting aateridis.sadl vi ng
each ot herrn'aki['ng a:1|' r7111571ed color. There are no particular limitations on the combination of plural colors
of emitted light, but examples include a combination which includes three maximum emission
wavelengths of blue, green and red, and a combination which utilizes the relations of
complementary colors such as blue and yellow, or yellow-green and orange color, and includes
two maximum emission wavelengths.

Furthermore, the control of the color of emitted light can be carried out by adjusting
the type and amount of the phosphorescent material.

[0153]
<Display element, illuminating device, and display device>

The display element of the present invention is characterized in that the display
element includes the organic EL element of the present invention described above.

For example, when the organic EL element of the present invention is used as an
element corresponding to each of the pixels of red, green and blue (RGB), a color display
element is obtained.

In regard to the formation of an image, there are available a simple matrix type in
which individual organic EL elements that are arrayed in a panel are directly driven by an
electrode disposed in a matrix form, and an active matrix type in which a thin film transistor is
disposed and driven in each of the elements. The former involves a simple structure, but since
there is a limitation on the number of vertical pixels, the former is used in the display of
characters and the like. The latter is such that since high-accuracy, bright images are obtained
even with a low driving voltage and a small current, the latter is used for high resolution display
devices.

[0154]

Furthermore, the illuminating device of the present invention is characterized in that
the illuminating device includes the organic EL element of the present invention described
above. Furthermore, the display device of the present invention is characterized in that the

display device includes an illuminating device and a liquid crystal element as a display unit.
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[ Chem cal Formula 32] Polynmer 1Pol ynmer 2Pol ymer 3 wherein n represents an
integer of 1 or greater. [0176] The gl ass substrate thus obtained
was transferred into a vacuum deposition machi ne, and el ectrodes were
formed on the light emtting layer in order of Ba (thickness 3 nm and Al
(thi ckness 100 nn). After the formation of el ectrodes, the substrate
was transferred into a dry nitrogen environment w thout being exposed to

t he atnos Wﬁ@dl@)lay&ladicemm&bﬁeﬂﬁih@ﬂtidlﬂﬁa}&ﬂsrorlieadhsplay dmcepaﬁcﬁi mgs the)

encapsul at was. a Q. 7- al kal i avi ng 0. 4-mm
count ersi A 42‘?9'}5‘8 edlfﬂ%'h‘é?@%%?‘“ﬁ?ﬁ‘go’éﬁ‘gm?&%%? ?Sr?g’ °‘§‘|g§‘ @h W rate on the
substr at eerﬂﬁsldi}gsoarcﬁhmmw lljuil @Wylemaﬁiama displassynitathht 1ghhqbildetysiahr wei ght
organic vin mul.til aye truct.ur. duced. The
subsequenbisé lcﬁen ! ?ﬁ%&‘&tﬁ’f’és '\h&i‘a){“ceé‘? 31‘3@8“ %}E'f’mé? 8&%%9‘“ X8k ure (250
inair. {1&/1033 Jexcept that onkx th&ﬁablﬂ@ﬁt Mlaﬂ)sﬁtpﬁﬂmdﬂhyllmhﬂgxgtdh\ecd (Sf@eqfresbxhl S
organic EL elenent as a itive trod d atlv electrode
and gr eenVFRE: aéﬁd‘%%’f“otﬁ gglgsocsagﬁ gepé?yegg%@fe lf:qu\(}%wlsﬁéa '8 t O%f ficiency
at a lum nance of 5000 cd/nm2 was 9.1 cd/ A, and the driving voltage was 4.9
V. Furthegggg\lfp Ef or the lifetine characteristics, a constant current at a
current d )}“ Sf 13 i nA/cn? was applied, and the | um nance half-life was

measur ed, [oabslch was found to be 340 hours. [0178] [Corrparative Exanpl e 7]
A hi gh nol ecul ht. organi.c E avi. a. ltilayer structure
was produced aﬂzlerfﬂﬁag dhey mr'r’é‘f?ﬂé‘?” %E%Hw@?ﬁ%ﬂ%mﬁdes@ s b?' 8t the ionic
conpound ExangesChim ehg@eksénd irivirtion o€ intsndgait bel liditedo vied fo&qeng\ﬁanq:ﬂﬁsl i ed by
usi ng the Igﬁ of this organic EL el enent as a positive electrode and Al as
a negati vl ectrode, and green light em ssion was observed at about 3.5 V.
The curr e[Bxampkil¢i ency at a | um nance of 5000 cd/n2 was 6.9 cd/A, and the

driving vgltage s 5.9.v.  Furthernore, for the lifetinme characteristics, a
const ant @{Yﬁﬁg“r‘ff“\l\gf’oﬁmﬁr&?"‘éﬁ' density of 14 m¥cnR2 was applied, and the
| um nance hal f - Aicbfingesutivasepard by Winifda toiend solition (4«)01;13 oT@cdSlﬁpﬁUﬁdlAs

conpared wi th Exanple 5, the driving volta% % gher, Slthf | um nance
hal f-1i fe(‘knfa@g)aﬁh%n Belekpnd angihyil geetatepluipn (100 ul) of an foric compound 1 (045 g

shown below, was spin coated on a quartz plate at 3000 rpm.  Subsequently, the coated quartz
plate was heated on a hot plate at 120°C for 10 minutes to carry out a polymerization reaction.
After the heating, the quartz plate was immersed for one minute in a solvent mixture of toluene :
ethyl acetate (4 : 1), and was washed. The residual film ratio was measured from the ratio of
the absorbances (Abs) of the maximum absorption (Amax) in the UV-vis spectrum obtained
before and after washing.

Before washing: Amax = 383 nm, Abs = 0.229

After washing: Amax = 383 nm, Abs = 0.228

Residual film ratio (%) = Abs after washing/Abs before washing x 100 = 0.228/0.229
x 100 =99.6
[0157]

[Chemical Formula 26]

Compound 1 (Mw = 8,200, Mw/Mn = 1.44, n represents an integer of 1 or greater)
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[0179] [Exanple 6] (Characteristics of organic EL el enment) Production of
organi ¢ EL el enent On a glass substrate having an I TO pattern with a
width of 1.6 nm a coating solution prepared by dissolving a conmpound 1
(3.9 ng) shown bel ow and a conpound 2 (0.6 ng, wei ght average nol ecul ar
wei ght (Mn) 247,000, MM WMh = 1.65, M represents the nunber average

nol ecul ar wei ght) shown below in toluene (1.2 m), dissolving a

pol ymeri zptis®n initiator (0.45 ng) represented by the fornula shown bel ow
in ethyl acetat 100 ul d m xing the solutions, was spin coated at
3000 rpm Subse@ﬁ%ﬂf?vg"%ﬂ%?ﬁlass substrate was heated on a hot plate at
180C for 10 mnutes to cure the conpounds, and thus a hole injection |ayer
(30 nm was formed. [0180] [Chem cal Formula 33] Conpound 1Conpound 2
[0181] [Chem cal Forgul a 34]

Tonic compound 1

[0159]
[Example 2]
The residual film ratio was measured all in the same manner as in Example 1, except
that the heating temperature on the hot plate was set to 180°C.
[0160]
[Example 3]
The residual film ratio was measured all in the same manner as in Example 1, except
that an ionic compound 2 as shown below was used in place of the ionic compound 1.
[0161]
[Chemical Formula 28]

Ionic compound 2

[0162]
[Example 4]
The residual film ratio was measured all in the same manner as in Example 3, except
that the heating temperature on the hot plate was set to 180°C.
[0163]
[Comparative Example 1]
The residual film ratio was measured all in the same manner as in Example 1, except

that an ionic compound 3 as shown below was used in place of the ionic compound 1.
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NH B Me Pol ynmeri zation initiator [0182] Furthernore, a
coating solution prepared by dissolving a conpound 3 (4.5 ng, weight
average nol ecul ar wei ght 5,700 MV WMh = 1.94) shown below in toluene (1.2

m ), dissolving the above-shown polynerization initiator (0.45 ng) in ethyl
acetate (100 ul), and m xing the solutions, was spin coated at 3000 rpm
Subsequently, the glass substrate was heated on a hot plate at 180C for 10
m nut es t@lédlre the conpound, and thus a hole transport layer (30 ran) was
f or med. [0183hﬁ%CheWE%%£m§9§fU|a 35] Conpound 3 2H26

cmica

Ionic compound 3

IaVan Ve

[0165]

[Comparative Example 2]

The residual film ratio was measured all in the same manner as in Comparative
Example 1, except that the heating temperature on the hot plate was set to 180°C.
[0166]
[Comparative Example 3]

The residual film ratio was measured all in the same manner as in Example 1, except
that an ionic compound 4 as shown below was used in place of the ionic compound 1.
[0167]

[Chemical Formula 30]

o s
OO©

Ionic compound 4

[0168]
[Comparative Example 4]
The residual film ratio was measured all in the same manner as in Comparative
Example 3, except that the heating temperature on the hot plate was set to 180°C.
[0169]
[Comparative Example 5]
The residual film ratio was measured all in the same manner as in Example 1, except

that an ionic compound 5 as shown below was used in place of the ionic compound 1.
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[ 0184] Subsequently, the glass substrate thus obtained was
transferred into a vacuum deposition machine, and a light emtting | ayer
was formed by depositing CBP+1r(piqgq)3 (40 nm, BAIq (10 nm, A g3 (30 nm,
LiF (thickness 0.5 nm, and Al (thickness 100 nn) in this order. CBP:

4, 4' - Bi s(carbazol -9-y1)-bi phenyl Ir(piq)3:
Tris(I-phenylisoquinoline)iridium BAl(q

Bi s(2- met fpl7618- hydr oxyqui nol i nat o) ( 4- bi phenyl oxol at 0) al um num Alq3:

Al um num conpl e Tris(8- xyqui nol i nat o) al um nun( 111)) After the
formati on of elg%%?g s”nq%giﬁubstrate was transferred into a dry nitrogen
envi ronnent w thout being exposed to the atnobsphere, and encapsul ati on was
carried out by pasting an encapsul ati ng gl ass, which was a 0.7-mm

al kali-free glass having 0.4-nmmcqunt ersi nks provided thereon, and an I TO
substrate on the substrate us' phot ocur abl e epoxy resin. Thus, a high
nol ecul ar wei ght organic EL elgnept having a nultilayer structure was

produced. The subsequent exper pr Egure was carried out at room

tenperature (25C) /M Aair® 3 vol t age was applied by using the
| TO of this ort§am -f§g$nt a posf%ive el ectrode and Al as a negative
el ectrode, and red ght e ssion was observed at about 4 V. The current

efficiency at aloPiGsPHEGNEESof 1000 cd/n2 was 7.2 cd/ A The current voltage
characteregyijcs were neasured with a mcro-current neter 4140B manuf actured
by Hew ett Packard Corp., and the em ssion |um nance was neasured using a

| uni nancelGRsrarativeEampietld 19808, manuf actured by Photo Research, Inc.

Furthernore, forthdBgdial fil] fafi®weAERGEEAI Bithme hidBndr Wi TR pRraktRS NEASUr ed
with a BM 7 manufactured by Topcon Anerica Corp. while a constant current

! P &
was appl i E¥pmping) exgeat thetithpdheptinedempesature e the gt platn vas ebtod80%Ceduced by hal f
fromthe jgibs)j al | um nance (1000 cd/n2) was measured, which was found to be
270 hours.

The results of evaluating the residual film ratios obtained at 120°C and 180°C using
the various ionic compounds are summarized in Table 1. It can be seen that when the ionic
compounds according to the present invention are used, the effects are exhibited even at a low

temperature, as compared with the case of using conventional onium salt type curing agents.

[0173]
[Table 1]
Item Residual film ratio after{Residual film ratio after
120° C-10 min (%) 180° C-10 min (%)

Example 1 99.6 99.6
Example 2 99.6 99.6
Example 3 99.1 99.6
Example 4 99.1 99.6
Comparative

Example 1 5.2 99.1
Comparative

Example 2 5.2 99.1
Comparative

Example 3 0.9 12.3
Comparative

Example 4 0.9 12.3
Comparative

Example 5 65.8 95.0
Comparative

Example 6 65.8 95.0
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[0186] (Verification of |am nation of Exanple 6) A hole injection

| ayer was fornmed all in the sane manner, except that the ITO used in

Exanpl e 6 was changed to quartz. The hole injection |ayer was i Mersed in
toluene for one mnute, and changes in the intensity of the absorption
spectrum before and after the imersion in toluene were observed. It was
found that 99.8% of the |ayer was remnaining. A hol e transport | ayer
was fornme@ipy) the hole injection layer in the same manner as in Exanple 1.
The hol e anélQ?Lt | ayer was i mersed in toluene for one mnute, and
changes i fhtensity of the absorption spectrum before and after the

i mrer si on i n t obueglesswesaate haweiig/ad TOPttdHovith a twidth bﬁyémnwasoatiegmmtiqng

annet asP R ANIEE Ot SRR AT oo aa D Py B DA o

W t hout agmitaag(iob@l)mhﬁéﬁaﬁé &odbpo@i 1 (D451 tvak sif) cdbledBi)the gasy Qlbb@geatnas
applied using the ITO of this organic EL el.enrent as a positive el ectrode

and Al %/Oé? ﬁ@&atﬂ\‘?é“@?%f’treéa“é‘me&hﬁo?eéﬂfe Wag Farrigd qué W Ay 88 Bhser ved at
about 3. 5enV1r01;|;K@:r'1t c LSruBé%Hﬁenﬁ;/ ftlﬁeC%(&El Subsidte @a§ HeReD 8% Bot Plateldd P8boc o was 8. 4
cd/ A. Furthernore, tine t for the |um nance to be reduced by half
from t he minutep mcurq}m m@d@a@d@%ahﬁl@)mvmn leperd 4 wa) wasdermede time taken
was 1020 hours. ?Jbgéhgéltly,(a\{gﬁlbﬁe' sSl%Ebrp(q 094 b}l ﬁ@sm'ng%u%f cogféﬁ\mgla%o@ner 1 A

hol e injection l'ayer was forne in the sane nmanner, except that ITO

used in ERARpLbymasglsa P,Qiﬂh@édw m@amazs) anf a PRy 3 (3jRety ‘i’yo‘ﬁasls)ay’éFhwas

i mrer sed 10, JdoQsediGy ftﬁ)ersuﬁ&ﬁramoﬂﬁﬁlgs sh@@fﬂbélm@gﬁ%lh @oa&éﬂ%n'tﬁ&%ﬂﬁhﬁ&wﬂf t he
absorption spectrum before and after the imersion in toluene were

obser ved. layar a0 frmun dihe ighess S0st@% wis hﬁfﬁ@,d dnep/hot platest $EHEPr migutes, and A
hole tra I BiRgti r he sane
manner agf?1 F%( ggérgrr%ﬁléh tgﬁﬁq@gfag%fég&p?éasgg%@ﬂ ?Sayer gmgg?dﬁ“qr%ig’égé |1%1 t ol uene
for one ninjeatian layen endghealighe emittingt lner tavidebedamipated withaut dissobiing daginotgrect r um

bef ore anﬁ, afiter the imrersion in toluene were observed. 97.2%of the layer
was remai md [0189] [Conparative Exanple 8] An organic EL el ement was
produced in t helChemigalferméda3Zs in Exanple 6, except that

n
Polymer 1 Polymer 2 Polymer 3

wherein n represents an integer of 1 or greater.
[0176]

The glass substrate thus obtained was transferred into a vacuum deposition machine,
and electrodes were formed on the light emitting layer in order of Ba (thickness 3 nm) and Al
(thickness 100 nm).

After the formation of electrodes, the substrate was transferred into a dry nitrogen
environment without being exposed to the atmosphere, and encapsulation was carried out by
pasting an encapsulating glass, which was a 0.7-mm alkali-free glass having 0.4-mm
countersinks provided thereon, and an ITO-patterned glass substrate on the substrate using a
photocurable epoxy resin. Thus, a high molecular weight organic EL element having a
multilayer structure was produced. The subsequent experiment procedure was carried out at

room temperature (25°C) in air.
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a hole injection layer (30 nm was forned by using only the conpound 2(4.5
ng) instead of the conpound 1 and conpound 2 used in Exanple 6, and
preparing a m xed solution with the polynerization initiator. A voltage was
applied by using the I'TO of this organic EL el enent as a positive el ectrode
and Al as a negative electrode, and red |light em ssion was observed at
about 6 V. The current efficiency at a | um nance of 1000 cd/n2 was 1.3

cd/ A [0177]Furthernmore, the tine taken for the |um nance to be reduced by
half fromthe initial |um the tinme

i a apce (100 d/ was sured, an
taken was 12 hoﬁr"gll.tagfﬁ’i@@ipﬂ? r‘isglig%hetqiﬂér?fg’?g?r%aﬁcnﬁgﬁa}% eng]as SApar at i ve
Exanpl e 8}lectrode and A ab @ hezativy edeztrode) addayyeen lightenfision®ds abservedattaheut §are  nanner ,
except th | TO used in arati | e [ d.to quartz. The
hol e i nj eﬁ‘? ?}Wepté’%gcﬂe"ﬁ?égtglﬂ%@?@g8}1%'5;&@%3%&% g%o%ng%fﬁ%hvt"@ma?ﬁ? ‘®hanges in
t he i ntengpbty ofirtiehtoralfsthplifetine staeteristivs abostat eurcbnedt b enrrdnhdensitgne18i on i n
t ol uene were observed. The fil.m wa i ni ng_ at .pr o tiqn, of, 2. 8%only,
and a | anPhaiRd” ??Pﬁ’(‘?ﬁi’@r"g&%‘ﬁ?’aaq‘f‘éﬁalfigt[er%?a(s)aﬁ%&ffl > %%‘_’f]%%und% be %\Wen
m xtures h@spectively containing a hole transporting conpound having a
pol ymer i zagl@xsubsti tuent are not used in two adjacent layers as in

Conparati anple 8, a |lam nated structure cannot be produced, and the
| i ght em pcontparagitd Ecingpiecy] and | umi nescence lifetinme deteriorate. However,

when m xtures r ctivel y containi hol.e transpqrti ompound havi ng a
pol yneri zabl e 58% iqoﬁeéﬁiay‘g?‘ﬁlﬁl%%awi%g‘e? en{a‘%ﬁv%gr’ﬁt&ﬁa e&%}glcgléen;}g fown in
Exanpl es prodiidd 71l infthd saffie @it as nrExainpled, exsepe dmt thy igniccdmpewhd laved an el ement

havi ng excel l ent |i.ght em ssjipn ,efficiency.and an exc ent. | um.nescence
lifetino CRREHdO BPd‘gﬁcc‘:é’an"Eﬁf&Q hétY ?%G,W%Xﬁé"r%‘egg%%*f"%‘é? ?llzda ffﬁé‘ﬁ ot BT
i ncor por atledentat opaitivayglectrade askAl 4s @ negativaciatiedg and gredodighipdngission veas el enent
havi ng excel | ent, Li ght i.ssion effi.ci ency, and an el .l ent |.yn.pnance
lifetine 8g§ﬁwg<gatﬁ¥%tg3ée\g mlf’f)iwte"[@%ﬂ%ﬁte%ﬁmnmce Of%@rfdén Jras 'éb dibstrat e
havi ng analdfif: dd@tiigevoltagei wh 58 Wi dukthamort, Hr thmlifetime cbdraagis§e) aitdnstantpr epar ed
by dissolvin co nd. 4 5o ms My =.7. 7 Muv Vo = 1.45) shown bel ow
in tol uen&“ﬁ?%arﬂ‘ n%%l?g‘?né'?'o‘?é}?iﬁ’av?;ﬂew%lsbagelée-ds?'nng\?\}l’lqe lﬁ%lfn?rlr%ﬁ%}lf ei%?]s initiator
(0. 45 ny) messurdwhicloest faiird t§ O pduys, Andompaxédngitit ramplsl Sthedrisipg weltags pi n
coated at 3000 r :I:"bseq]g trate was heated on a hot

pl ate at T’é?)]@gl?e&rpaﬁgé "Hot gﬂ%léx%ﬁag%f‘%égriﬁ?%ﬁﬁ%g "and thus a hol e
injectionpdiagier (30 nm was forned. [0193] [Chem cal Fornmula 36] Conpound
4 [Example 6] (Characteristics of organic EL element)
Production of organic EL element
On a glass substrate having an ITO pattern with a width of 1.6 mm, a coating solution
prepared by dissolving a compound 1 (3.9 mg) shown below and a compound 2 (0.6 mg, weight
average molecular weight (Mw) 247,000, Mw/Mn = 1.65, Mn represents the number average
molecular weight) shown below in toluene (1.2 ml), dissolving a polymerization initiator (0.45
mg) represented by the formula shown below in ethyl acetate (100 ul), and mixing the solutions,
was spin coated at 3000 rpm.  Subsequently, the glass substrate was heated on a hot plate at

180°C for 10 minutes to cure the compounds, and thus a hole injection layer (30 nm) was

formed.
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[ 0194] Subsequently, a coating solution prepared by m xing a
conpound 5 (4.5 ng, Mv = 10,800, MM Mh = 1.52) shown bel ow and tol uene (1.2
m), was spin coated on the hole injection |ayer at 3000 rpm and then the
gl ass substrate was heated on a hot plate at 180C for 10 m nutes to cure

t he conpound. Thus, a hole transport layer (30 nm was formed. [0195]

[ Chem cal Formula 37] Conpound 5 [0196] Subsequently, a toluene
solution (M80Po by nmass) of a m xture containing a polymer 1 (75 parts by
mass), a polyne y mass), and a polymer 3 (5 parts by nass),
whi ch are repreEgﬁWiap%gm H§3£tructural formul as shown bel ow, was spin
coated on the habepdunamsport |ayer at 3000 rpm GuutpoulxE2 gl ass substrate was
heated on a hot plate at 80C for 5 mnutes. Thus, a polymer light emtting
| ayer (thigKAgss 80 nm was qed. Meanwhil e, the hole transport |ayer and
the |ight @ ing |ayer coue | am nat ed wi t hout di ssol \i4idg each ot her.
Fur t her nor e; e /gFass st at e t hus olbt ai ned was transferkted intp a
vacuum deposi oc @ '

| ayer in o of Ba (thickpgesy 3 nm
After the [ g

encapsul at kon was carri ed out )
a 0.7-mm alfkal i -free gl ass havi

an | TO s(Bkdg at e on the substfs
hi gh nol ecul@r Onei ght organi €
pr oduced. e’ subsequent experi
tenperature (25C) in air.

pasti ng- an encapsulatlng glass ,
. 4-mm count er si nks provi ded thereon, and
ing a photocurabl e epoxy resin. Thus, a
h el ement having a nmultilayer structure was
ent procedure was carried out at room

[0181]

[Chemical Formula 34]
- E o
i'vie O
Me
L F 14

Polymerization initiator
[0182]

Furthermore, a coating solution prepared by dissolving a compound 3 (4.5 mg, weight
average molecular weight 5,700 Mw/Mn = 1.94) shown below in toluene (1.2 ml), dissolving
the above-shown polymerization initiator (0.45 mg) in ethyl acetate (100 pl), and mixing the
solutions, was spin coated at 3000 rpm. Subsequently, the glass substrate was heated on a hot
plate at 180°C for 10 minutes to cure the compound, and thus a hole transport layer (30 nm) was

formed.
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A vol tage was applied by using the I TO of this organic EL el enent as a
positive el ectrode and Al as a negative electrode, and green |ight em ssion
was observed at about 3.5 V. The current efficiency at a | um nance of 5000
cd/n2 was 8.1 cd/A, and the driving voltage was 6.1 V. Furthernore, the
time taken for the lum nance to be reduced by half fromthe initia

| um nance (1000 cd/ n2) was neasured, and the tinme taken was 990 hours.
[0197] [O®edilcal Fornula 38] Pol yner 1Pol yner 2Polymer 3 Reference Signs
List [0198] 1. h%nwﬂ%nhnthgﬁ | ayer 2. Anode 3. Hole injection |ayer 4.

Cat hode 5. El ectron |nJec | ayer 6. Hole transport layer 7. Electron
transport | ayer 8. Substrate

Compound 3
CiaHas
R oy
(H20) N
2-)B « -
O
n

[0184]

Subsequently, the glass substrate thus obtained was transferred into a vacuum
deposition machine, and a light emitting layer was formed by depositing CBP+Ir(piq); (40 nm),
BAlq (10 nm), Alq; (30 nm), LiF (thickness 0.5 nm), and Al (thickness 100 nm) in this order.

CBP: 4,4'-Bis(carbazol-9-yl)-biphenyl

Ir(piq)s: Tris(1-phenylisoquinoline)iridium

BAlq: Bis(2-methyl-8-hydroxyquinolinato)(4-biphenyloxolato)aluminum

Algs: Aluminum complex (Tris(8-hydroxyquinolinato)aluminum(1II))

After the formation of electrodes, the substrate was transferred into a dry nitrogen
environment without being exposed to the atmosphere, and encapsulation was carried out by
pasting an encapsulating glass, which was a 0.7-mm alkali-free glass having 0.4-mm
countersinks provided thereon, and an ITO substrate on the substrate using a photocurable
epoxy resin. Thus, a high molecular weight organic EL element having a multilayer structure
was produced. The subsequent experiment procedure was carried out at room temperature
(25°C) in air.

[0185]

A voltage was applied by using the ITO of this organic EL element as a positive
electrode and Al as a negative electrode, and red light emission was observed at about 4 V.
The current efficiency at a luminance of 1000 cd/m® was 7.2 cd/A. The current voltage
characteristics were measured with a micro-current meter 4140B manufactured by Hewlett
Packard Corp., and the emission luminance was measured using a luminance meter, Pritchard
1980B, manufactured by Photo Research, Inc.

Furthermore, for the lifetime characteristics, the luminance was measured with a

BM-7 manufactured by Topcon America Corp. while a constant current was applied, and the
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CLAIMS 1. A material for organic electronics, conprising at |east an ionic
conpound and a conpound having a charge transporting unit (hereinafter,
referred to as charge transporting conpound), wherein the ionic
conpound i s conposed of a counter cation and a counter anion, and the
counter cation is any one kind or two or nore kinds selected fromft, a
carbocation, a nitrogen cation, an oxygen cation, and a cation having a
transiti ofimeeked for tha luniIIiWcmtherruhnbedfbymatfﬁgmrthemnﬁiabmmmamec(m(mccdmzuwmg to
claim1l1, wherein t. h S a tertiary carbocation. 3. The

mat eri al ?’8?‘5“‘8?"9‘%1?‘}? Waesl 8‘8’?&% ‘T%@ Bo¥%ording to claim 1 or 2, wherein the

ni trogen mamﬁ]on |s a tertiary or quaternary nitrogen cation. 4. The

mat eri al 1c el ect I cording to any one of claims 1 to 3,
wherein t “@8}3 a‘&%ﬁad‘ﬁ“? x%‘?@ gﬁe kind or two or nore kinds sel ected
fromfluor OphOSAhOlE:ImjecaGm Iiyeraws forfokdialt inribet sadxeaiahnydrfelxcnpt thpﬂmssﬁm)rsectmam d

I ons, bor nd f| gorﬁantl noni.c terial for

S
organi c e pﬁ%%?vﬁss&ﬁ%gfg FUHTUE= o PR AYIe dHestiSy %X?r WaﬁBmTerts ed51ﬂ wol{ife &r8i°N° t he
charge tr ﬁlﬁlﬁl&()ﬁﬂd dhgngeoimphmménh@s»fﬁk absegsibn gpretrian beforcand sften dteimasrsipal ect ed

fromtriar m ne, arbaoea e . The material for organic
el ect r oni E'%Ola%&e&? Nl e Irﬁﬂlwaéﬁ nSPhag ?ggpﬁgfﬁhe?ageﬁvyas METE the charge
transporti ng coAmolemdnspsrt Blyﬁoi/ayslfda'fned)bn thleihglemfg'ectiomtayaumthagam mameadsiimg uni t
which is prepres one t he as 7 and has
ol ot r anCEBITG T ITHEYSI RfRant g s Rar i lpe R o mg L hrigih A o
Ar 7Ar 8 Af the itdiisitpefAhd absdipvnispéutiugvirefote and after the immersion in toluene were

observed. 97.8% of the layer was remaining.

[0187]

[Example 7]

An organic EL element was produced in the same manner as in Example 6, except that
the hole transport layer was formed without adding the polymerization initiator (0.45 mg). A
voltage was applied by using the ITO of this organic EL element as a positive electrode and Al
as a negative electrode, and red light emission was observed at about 3.5 V.  The current
efficiency at a luminance of 1000 cd/m’® was 8.4 cd/A. Furthermore, the time taken for the
luminance to be reduced by half from the initial luminance (1000 cd/m®) was measured, and the
time taken was 1020 hours.
[0188]
(Verification of lamination of Example 7)

A hole injection layer was formed all in the same manner, except that ITO used in
Example 7 was changed to quartz. The hole injection layer was immersed in toluene for one
minute, and changes in the intensity of the absorption spectrum before and after the immersion
in toluene were observed. It was found that 99.8% of the layer was remaining.

A hole transport layer was formed on the hole injection layer in the same manner as in
Example 2. The hole transport layer was immersed in toluene for one minute, and changes in
the intensity of the absorption spectrum before and after the immersion in toluene were
observed. 97.2% of the layer was remaining.
[0189]
[Comparative Example 8]

An organic EL element was produced in the same manner as in Example 6, except that
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(1la)(2a)(3a) Ari15-11-Arle-X-Arl7-111-Arl18 AtteArai (4a) (5a) (6a)
wherein An to Ara) each independently represent an aryl group or heteroatyl
group having 2 to 30 carbon atons, or a substituted or unsubstituted

aryl ene group or heteroarylene group; here, the aryl group neans an atonmc
group obtai ned by excl uding one hydrogen atom from an aromati c hydrocarbon,
and a heteroaryl group neans an atom c group obtai ned by excludi ng one

hydr ogen ahdlérinfaction layer €301 twas faamapbyuusthglvaly thgcompoeddd @t mghinstaad ofghe esent s
R, R s each independently represent -R., -0R2 .-SR3,  -000R4, .-0001e,

"5 RoR7 1B PIBP s PR BBt g PERLE AR SRR (bR each

I ndependepilyyerizetiondsidiatbr. a Anpitigayens apdlisdby esing the HiQ ofalyis bigenioEL blemanthed al kyl
group having.l to 22 carpbon_atoms, .or an_aryl..aroup .or heteroaryl. group
havi ng 2 ¥ Bitye gipisioR aid A{a p Poglyecloqmi afd e figh e waSomeril st pbclt 20 o
obt ai ned &Y. eXixd ademgfiicioncyat dogieancadDIoe0 td/mirwanl.aicdiAat i ¢ hydr ocar bon, and

the heteronyle rou ns .gn_atom.,c grou bt ai n b xcludi.ng two
hydr ogen at ons nﬁ’%fzﬁme?ﬁe’ g& g‘ﬁ’e?tt?ﬂ(fn 206 r%rlf%ﬁ'ﬁ%a%g@? ﬁegre‘gucﬁ(g?yel?%fa o rr%he énrllt(lfg X

r epr esent mimipraneqy 1600t cinty dadayiedsured, aad the eimevikagwank2 Hopdr ogen at om from a

gr oup hav&ong0 one or nore hydrogen atons anong the groups of R 7. The
mat eri al 6 ]organi c electronics according to any one of clains 1 to 6,
wher ei n t ferifitusivg ef Ihmatgnaf ComgarstiveiBExamplel8s one or nore pol yneri zabl e
substituents. T or ?lilc el ectroni csttﬁgtci?éqli ng,to claim

h terial
7 wher ein the BB ARSTOLEHS Yan bRprE B e RibEEG :

any orie " or mnore $&%Cted from
oxet ane, €@opdayatin@xamply B wat dhanged tOquafihe Thetheleiigbction layarvammmemsédiat r oni Cs
accordi ng

R TN
wher ei n t fhe imm@ésion actojpenenebre shsamedz| dhe fimnwaciempining gt cprpwtiondef 28%6lorlyye
charge tra sqorl itncg compoun i Ga béde of one-electron oxidation. 11. An
organic eT“freacf‘t PoRHe gf“@%nﬁo @d’ﬁg‘? |p§$‘ﬁ' a layer formed by applying the

mat eri al [foa®1]jor gani c el ectronics according to any one of clainms 1 to 10, on
a substrate. When mixtures respectively containing a hole transporting compound having a
polymerizable substituent are not used in two adjacent layers as in Comparative Example 8, a
laminated structure cannot be produced, and the light emission efficiency and luminescence
lifetime deteriorate. However, when mixtures respectively containing a hole transporting
compound having a polymerizable substituent are used in two adjacent layers as shown in
Examples 6 and 7, a laminated structure is easily produced, and an element having excellent
light emission efficiency and an excellent luminescence lifetime can be produced.

Furthermore, when a polymerization initiator is incorporated into a layer closer to the anode as
in Example 7, an element having excellent light emission efficiency and an excellent luminance
lifetime can be produced.

[0192]

[Example 8]

On a glass substrate having an ITO pattern with a width of 1.6 mm, a coating solution
prepared by dissolving a compound 4 (4.5 mg, Mw = 7,700, Mw/Mn = 1.45) shown below in
toluene (1.2 ml), dissolving the above-shown polymerization initiator (0.45 mg) in ethyl acetate
(100 pl), and mixing the solutions, was spin coated at 3000 rpm. Subsequently, the glass

substrate was heated on a hot plate at 180°C for 10 minutes to cure the compound, and thus a

hole injection layer (30 nm) was formed.
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12. The organic electronic el enent according to claim 11, wherein the
formed layer is insolubilized. 13. The organic el ectronic el enent
according to claim12, wherein filmformation is further carried out on the
i nsol ubilized | ayer, and thereby, nmultilayering is achieved. 14. The
organic electronic elenment according to any one of clainms 11 to 13, wherein
the substrate is aresin film 15. An organic el ectrolum nescent el enent
conpri si ngpia3] ayer formed fromthe material for organic electronics
according to any.,one cl al 1 to 10. 16. An organic el ectrol um nescent
el enent fornmed By*PPH gPWﬁégEt | east a substrate, an anode, a hole
injection |ayer, a polynerized layer, a light emtting |layer, and a

cat hode, wherein the polynerizgg qu rris a layer formed fromthe materi al
for organic el ectronics accordi QmP%ngﬁy one of claims 1 to 10. 17. An
organi c el ectrolum nescent elenent formed by |am nating at | east a
substrate, an anode, a pol ynerized payer, a-pole transport layer, a |ight
emtting |ayer, and a cat hdde, wher §n°t he ppl ynmeri zed |l ayer is a | ayer
formed fromthe material fqr orgary | ectropics according to any one of
clainms 1 to 10p 18. The orjganic ¢ jrol um pescent el engnt according to

any one of glj%ﬂﬁ erei e—c0l of of—t he @gz;gﬁg/light of the
organic ele i re @ @A. ohgam
haW f a nu\~ ayer ucture, wherein two

el ectrol uni nescent el Sapd

adj acent layers in the nult|lilayer are fornmed|{by a coating nethod,
respectively using a mxturle containing a hel étransporti ng conpound havi ng
a polynerizabl e substituent, and the hole transporting conpounds are
respecti v81§4pol yneri zed. 20. The organi c el ectrol um nescent el enent
according to cl giyiqhntly&aBhdsoldlien PrRpareEsy MmRkig® oMP&Ind YL Bing Mwaay one or
nore selected froman epoxy group, an oxetane group and a vinyl ether

gr oup. 219=8%M%W§n¥-§£éi‘%’t o fdluee At -2 e e ingoatsd o thg hels ¢l ai m 19 or

20, wher eiflectifieali@af3dob Afke R4 %He@&e%a@%qymte%meaté@oﬁhok gt pfde@ ! ami ne,
car bazol e Or t hi ophene skel et on. 2. The organic el ectrol um nescent

el ement ad@mingitesip euee hpgonenpandgf Thhgiahgle frgnspert Jayer GHambves fomeedhol e
transporthﬁgiponpound is an oligonmer or polynmer having a number average
mol ecul ar “wei'ght of 1000 or 9reater. 23. The organic el ectrol um nescent
el ement accor di Kdemisabfopmplad’bf clains 19 to 22, wherein a pol ynerization
initiator is incorporated into oMy Li\RJayer closer to the anode between
the two adjacent layers. 24. The organic electrolun nescent elenent
according to claim2B, wheCgHsn the pol yneriZation C4gtiator is an ionic
conmpound having a counter _eqtion seleckgﬁ f rlom t hexgroup consi sting of a
carbocation, a nitrogen cn, a gén'tcqti on, d a cation hav'bng a

transiti%éi@@—N QN O Q O\></

[0196]

Subsequently, a toluene solution (1.0% by mass) of a mixture containing a polymer 1
(75 parts by mass), a polymer 2 (20 parts by mass), and a polymer 3 (5 parts by mass), which
are represented by the structural formulas shown below, was spin coated on the hole transport
layer at 3000 rpm, and the glass substrate was heated on a hot plate at 80°C for 5 minutes.
Thus, a polymer light emitting layer (thickness 80 nm) was formed. Meanwhile, the hole
transport layer and the light emitting layer could be laminated without dissolving each other.

Furthermore, the glass substrate thus obtained was transferred into a vacuum

deposition machine, and electrodes were formed on the light emitting layer in order of Ba
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25. The organic el ectrol um nescent el enent according to any one of clains
19 to 24, wherein the two adjacent |ayers constitute any one of the

conbi nation of a hole injection |ayer and a hole transport |ayer, and the
conbi nation of a hole transport layer and a light emtting |layer. 26. The
organi c el ectrol um nescent el enent according to claim25, wherein the |ight
emtting |layer contains a netal conplex. 27. The organic

el ect r ol uphRRESEIEmEIng MR (thickael0dinmy. t 0 any one of claims 24 to 26,

wherein the ioni¢ ¢ ound is an ele cce ound and t he hol e
transporting Coﬁﬁgr,.}ﬁ%gpgaﬂggﬁgﬂfcgogeﬁ tﬁﬁ%‘ Sy EW“%%G&{{’TB ﬁ Ty Hifgeeen 1 o
organic ebﬁthombmmnma&tbang e)qioaﬂﬁdﬂﬂle amspldiengndencapaylationevas tardédourby 19 to 27,
wherein the substrat ani c .el ect J ent element is a resin
film 29Pasfpgangneangy 8t"§l 8‘1‘%%*‘588? g‘f’é%@ﬁ? 318 ‘P%I?ﬁém{’o any one of
cl ai s 16 céumtetsinkd hroxfityd %ﬁo@fan@ﬁrﬁﬁf%uﬂ.ﬂate@nﬂ& suhdﬂ@fe&hlslnghbhmmmfabre of the
emtted light of t or ic, electrqglum nesce 30. The
organi c eF’g"é‘?’ M mt}ﬁ‘égs%ggﬁmgleé?}%rnwméé8@?’8? ﬁ)gcj {g’gleréﬁ’@ l%%mliﬁﬂaé’la SlttrH%turfG to 18
or any oneaoprodicad. NEThi Subts@quent expdigient plodethere ved@iedlont @fodnemperg@are ¢

el ectrol um n scent elenment is a flexible substrate. 31. A display el ement
conpri sin Na3gani ¢ el ectrol umi nescent el ement according to any one of
clainms 15 to 20AQb1tA8 WadRplied b}Cdsi:HgﬂEe UL dfﬂuéa&gaméﬂ eléferit bé aipshiat i ng devi ce

conprising the o nic el ect roI umi cent emsnt acco rdin one of
1 A - 16 e Tt AL g5 MERHA AP L oG g 1o RONE LAyt o e
conpri si NGhd Qfrehd dﬁ‘iﬂi@nﬁﬁlﬁﬂaﬂ&nﬁeﬁﬁe%ﬁsm(wﬂm iwag 811 @d/, addethedivigd Wbitagd wagui d

crystal eI errent a di
y V. 1%1ermore tl?ep time talL(]en for the luminance to be reduced by half from the initial

luminance (1000 cd/m®) was measured, and the time taken was 990 hours.

[0197]

[Chemical Formula 38]
Polymer 1 Polymer 2 Polymer 3

Reference Signs List
[0198]

1. Light emitting layer

2. Anode

3. Hole injection layer

4. Cathode

5. Electron injection layer
6. Hole transport layer

7. Electron transport layer
8. Substrate
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CLAIMS

1. A material for organic electronics, comprising at least an ionic compound and a
compound having a charge transporting unit (hereinafter, referred to as charge transporting
compound),

wherein the ionic compound is composed of a counter cation and a counter anion, and
the counter cation is any one kind or two or more kinds selected from H', a carbocation, a
nitrogen cation, an oxygen cation, and a cation having a transition metal.
2. The material for organic electronics according to claim 1, wherein the carbocation is a
tertiary carbocation.
3. The material for organic electronics according to claim 1 or 2, wherein the nitrogen
cation is a tertiary or quaternary nitrogen cation.
4, The material for organic electronics according to any one of claims 1 to 3, wherein the
counter anion is any one kind or two or more kinds selected from fluorophosphoric acid ions,
fluorinated alkylfluorophosphoric acid ions, boric acid ions, and fluoroantimonic acid ions.
5. The material for organic electronics according to any one of claims 1 to 4, wherein the
charge transporting compound has at least one or more structures selected from triarylamine,
carbazole and thiophene.
6. The material for organic electronics according to any one of claims 1 to 4, wherein the
charge transporting compound is a polymer or oligomer containing a repeating unit which is
represented by one of the following formulas (1a) to (7a), and has hole transportability.

[Chemical Formula 1]

Af1—ITJ”““Ar2 Ar4_[|\]—Ar5_[Tl_Ar6 ArQ_TMAHO——Arﬂ—r]\]_ Af12
Al’3 Ar7 Al’g AI‘13 AI’14
(1a) (22) (3a)

Ar15-—-l\ll-Ar16# X —Ar1 7—T_Af13

Arqg Arag
(4a)
R Aris
R ,& R R4 R = S_
R RR R R RR R R R
(5a) (6a) (7a)
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wherein Ar; to Ary each independently represent an aryl group or heteroaryl group having 2 to
30 carbon atoms, or a substituted or unsubstituted arylene group or heteroarylene group; here,
the aryl group means an atomic group obtained by excluding one hydrogen atom from an
aromatic hydrocarbon, and a heteroaryl group means an atomic group obtained by excluding
one hydrogen atom from an aromatic compound having a heteroatom, or represents R; R's each
independently represent R, -OR?, -SR’, -OCOR*, -COOR’, -SiR°R'R®, or any one of formulas
(2a) to (4a) (wherein R! to R® each independently represent a hydrogen atom, a linear, cyclic or
branched alkyl group having 1 to 22 carbon atoms, or an aryl group or heteroaryl group having
2 to 30 carbon atoms); here, the arylene group means an atomic group obtained by excluding
two hydrogen atoms from an aromatic hydrocarbon, and the heteroarylene group means an
atomic group obtained by excluding two hydrogen atoms from an aromatic compound having a
heteroatom; and X represents group obtained by further removing one hydrogen atom from a
group having one or more hydrogen atoms among the groups of R.

7. The material for organic electronics according to any one of claims 1 to 6, wherein the
charge transporting compound has one or more polymerizable substituents.

8. The material for organic electronics according to claim 7, wherein the polymerizable
substituent is any one or more selected from oxetane, epoxy and vinyl ether.

0. The material for organic electronics according to any one of claims 1 to 8, further
comprising a solvent.

10. The material for organic electronics according to any one of claims 1 to 9, wherein the
jonic compound is an electron-accepting compound, and the charge transporting compound is
capable of one-electron oxidation.

11. An organic electronic element comprising a layer formed by applying the material for

organic electronics according to any one of claims 1 to 10, on a substrate.

12. The organic electronic element according to claim 11, wherein the formed layer is
insolubilized.
13. The organic electronic element according to claim 12, wherein film formation is

further carried out on the insolubilized layer, and thereby, multilayering is achieved.

14. The organic electronic element according to any one of claims 11 to 13, wherein the
substrate is a resin film.

15. An organic electroluminescent element comprising a layer formed from the material
for organic electronics according to any one of claims 1 to 10.

16. An organic electroluminescent element formed by laminating at least a substrate, an

anode, a hole injection layer, a polymerized layer, a light emitting layer, and a cathode, wherein
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the polymerized layer is a layer formed from the material for organic electronics according to
any one of claims 1 to 10.

17. An organic electroluminescent element formed by laminating at least a substrate, an
anode, a polymerized layer, a hole transport layer, a light emitting layer, and a cathode, wherein
the polymerized layer is a layer formed from the material for organic electronics according to
any one of claims 1 to 10.

18. The organic electroluminescent element according to any one of claims 15 to 17,
wherein the color of the emitted light of the organic electroluminescent element is white.

19. An organic electroluminescent element having a multilayer structure, wherein two
adjacent layers in the multilayer are formed by a coating method, respectively using a mixture
containing a hole transporting compound having a polymerizable substituent, and the hole
transporting compounds are respectively polymerized.

20. The organic electroluminescent element according to claim 19, wherein the
polymerizable substituent is any one or more selected from an epoxy group, an oxetane group
and a vinyl ether group.

21. The organic electroluminescent element according to claim 19 or 20, wherein the hole
transporting compound contains at least an arylamine, carbazole or thiophene skeleton.

22. The organic electroluminescent element according to any one of claims 19 to 21,
wherein the hole transporting compound is an oligomer or polymer having a number average
molecular weight of 1000 or greater.

23. The organic electroluminescent element according to any one of claims 19 to 22,
wherein a polymerization initiator is incorporated into only the layer closer to the anode
between the two adjacent layers.

24, The organic electroluminescent element according to claim 23, wherein the
polymerization initiator is an ionic compound having a counter cation selected from the group
consisting of a carbocation, a nitrogen cation, an oxygen cation, and a cation having a transition
metal.

25. The organic electroluminescent element according to any one of claims 19 to 24,
wherein the two adjacent layers constitute any one of the combination of a hole injection layer
and a hole transport layer, and the combination of a hole transport layer and a light emitting
layer.

26. The organic electroluminescent element according to claim 25, wherein the light
emitting layer contains a metal complex.

27. The organic electroluminescent element according to any one of claims 24 to 26,
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wherein the ionic compound is an electron-accepting compound, and the hole transporting
compound is capable of one-electron oxidation.

28. The organic electroluminescent element according to any one of claims 19 to 27,
wherein the substrate of the organic electroluminescent element is a resin film.

29. The organic electroluminescent element according to any one of claims 16 to 18 or
any one of claims 19 to 28, wherein the color of the emitted light of the organic
electroluminescent element is white.

30. The organic electroluminescent element according to any one of claims 16 to 18 or
any one of claims 19 to 27, wherein the substrate of the organic electroluminescent element is a
flexible substrate.

31. A display element comprising the organic electroluminescent element according to any
one of claims 15 to 20 or any one of claims 19 to 30.

32. An illuminating device comprising the organic electroluminescent element according
to any one of claims 15 to 20 or any one of claims 19 to 30.

33. A display device comprising the illuminating device according to claim 32, and a

liquid crystal element as a display unit.
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