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DEVI CE USI NG THE ELEMENT BACKGROUND OF THE I NVENTION 1. Fi

I nvention The present invention relates to an organic light emtting

el ement which has an anode, a cathode and a film conprising an organic
compound in which light em ssion is obtained by applying an electric fie
“ (hereinafter referred to as organic conpound film, and to a display
device using the organic light emtting el ement. The present invention

particularly relates to m]ﬂﬁ light emttin
elenents for enmtting |9§§‘%f‘8r§§}g§?@“ﬁ§“ﬁ%@ rrg?imgreen and bl ue
pi xel's, in which em ssi oyRPILVANEV RN EHErLEMENgM tting red col
| i.ght i s hi gh and al so, rlIz'le el enent ??:e éllgq long. Note that the display

device in this specification indicates an inmage display device using an
organic light emtting element as a light emtting elenent. Further, a

nmodul e in which an organi c BACKGROAUNDF FHEMMNWENTIGNt ached to a
connector, for exanple, an anisotropic conductive film (FPC. flexible

printed citdield)of the ITIAEIUC(N ape automated bonding) tape or a TCP (tape

carrier package), a nodule in which a printed b wiring board is provided
at an end of t HEleHAESeRhigyeRjonTeiatespan arawpigisbt FRitiipg %‘ﬁmaht whigh hagan mg*ﬁt

CE o B At AL B, e
Ce 1P | O 8 o8 e L8 LR AT 5 B
mechani sm s, idessid B drdid Rl QWBuing ¥R IThd SredddR ivadtib® pﬁlu@sxtdﬂs?qaﬁtes to
adisplay device including organic light emitting elements for emitting light of respective colors
of red, green and blue as pixels, in which emission efficiency of the element for emitting red
color light is high and also, the element life is long. Note that the display device in this.
specification indicates an image display device using an organic light emitting element as a light
emitting element. Further, a module in which an organic light emitting element is attached to
a connector, for example, an anisotropic conductive film (FPC: flexible printed circuit), a TAB
(tape automated bonding) tape or a TCP (tape carrier package), a module in which a printed
wiring board is provided at an end 0; tﬁe TAB tape or TCP, and a module in which an organic
light emitting element is directly moun;ed with an IC (integrated circuit) by a COG (chip on
glass) method, all are included in the display devices.
2. Description of the Related Art
An organic light emitting element is an element that emits light by applying an electric
field. The light emission mechanism is described as follows. A voltage is applied to electrodes
sandwiching an organic compound film, whereby an electron injected from a cathode and a hole

injected from an anode recombine in the organic’compound film to form a molecule in an
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sandw chi ng an organi c conpound film whereby an electron injected froma
cathode and a hole injected froman anode reconbine in the organic-
conmpound filmto forma nolecule in an excitation state (nol ecul ar

exciton). Then, the nol ecul ar exciton rel eases energy in returning to a

. base state, to emt light. In such an organic light emtting elenent, in
general, the organic conpound filmis fornmed as a thin filmwth a

t hi ckness of less than 1,um Furt her,' the organi c light emtting el errent

is a self hi emttin ' anic ¢ ound fi.lmitself
eri o511 ghpxems éwf*rrdgwge&sbr FonboEPe. fit gl Fenir SRAn RS S erey i b
conventi ongl i splay. Therefore it is a great advantage
that the o@ aéti}gg%d gﬁ‘fg‘% {jng el enent can be extrenely nade thin and

l'i ghtwei ght. Fugtdies anfdP&an‘?é(ﬁ | Gnittidy L1BReR BB He 20N eithid bdpIddfifn is

t hi ckness of approxi mately 100 to 200 nm the tine fromcarrier injection
to carri erformednadiankini film with appickiésEE ddsy tiRaVigmal Fuitisrsthe forgmie Hghodmisting t h
taking into consideration the carrier nmobility of the organic conpound

film Lightlementsisiacelf ilightraniuhmjalemtmiimwmiohrtbsmgomid cemeound filnh#sedf @oieskighty om
carrier reconbination through |ight enission is considered. Therefore, it
is one of and Hwg dnsk Mot neetha aéklrlé'érfbﬁslé uspd i aj eonyentional @ﬁmdmmtnbrimklé
the organic light emtting elenent s a carrjer injecti type lig
emitting &NERENE ILITAGEt Hivagiagehg) | tﬁoazaarcrhg termigin ?ﬂéci% ?erreee*\afﬁ&*e
noise is h rd Hthﬁ §@prred As regards a driving voltage, there is the
fol |l ow ng élb%? & the organic conmpound filmis formed to be uniform

and very thin VF\Ithe? fﬁpﬁ&ﬁgﬂ’ Sn Be Hﬁ@&rﬂ?&\ﬁ\h*d&%tﬂ"ﬁ ﬂnc ety §f Z{rﬁ)roﬁﬂ itely

el ectrode material whic kes srra a car I njection arrr

or gani ¢ conp@i&MMOofim, Me tiSfré@lcBticf fhjectibn B @A idrStondiliebs ishp Etdxuﬁhwﬁemﬁr e,
t wo- | ayer structure) is introduced; thus a sufficient bright ness of 100

cd/m is reakofreglosdcofdsivith takiRe fred mﬁieﬂattoﬁlthe\élxrri‘éamgbﬂinﬁoﬁhe dxganiVaohbykel
"Organi c el ectrol um nescent diodes,"” Applied Physics Letters, vol. 51, No.
12. 913- film. Light emission is reached within microsecond even if the process from carrier
recombination through light emission is considered. Therefore, it is one of strong points that
a response speed is very high.

Furthermore, the organic light emitting element is a carrier injection type light emitting
element. Thus, driving with a direct voltage is possible, and noise is hard to be occurred. As
regards a driving voltage, there is the following report; first, the organic compound film is
formed to be uniform and very thin with a thickness of approximately 100 nm; further, an
electrode material which makes small a carrier injection barrier to the organic compouhd film,
is selected; in addition, a hetero structure (here, two-layer structure) is introduced; thus a
sufficient bright ness of 100 cd/m” is realized at 5.5 V. (Reference 1: C. W. Tang and S. A. -
VanSlyke, “Organic electroluminescent diodes,” Applied Physics Letters, vol. 51, No. 12, 913-
915 (1987))

Besides the above-described element characteristics such as thinness and lightness, high-
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915 (1987)) Besides the above-described el enent characteristics such as

t hi nness and |i ghtness, high speed respondence and direct | ow voltage
drive, it is one of great advantages that the organic light emtting

el ement has a large variety of em ssion colors. A factor for this advantage
is the variety of the organic conmpound itself. That is, the flexibility
that materials for various em ssion colors can be devel oped by nol ecul e
design (for exanple, introduction of a substituent) and the like leads to

richness i :18%91' Brtmddite %g%ﬁreaﬁmvi \ﬁ)?taéén&{i: fHis S&eop%'geﬁgg?%]lt{n%ggléa?ggé Srefe

el ement wh utilizes t richness ofors can

full-color fghedm ¢lebStiag ¥y Jard O arleBPSQUMiESon Ed1bsR, iAlsfaEtB?For tﬁi%'hélva?lpdl Qlis thean

be easily attained by patterning the 'organic materials since ere dare a
| arge nunbemriedy ofothgangamicebmpbadd itcelpallher Bf tRMiéNibiligy tHae mMdié@ss Bor ViR obs
colors of light of red, green and blue. The elenent characteristics such
as t hi nnessmssipr icglerneas behdgyieloppddry medsoleddesign dfvd akampdd, introducrioht afge
dri-ve as descrj bed above can be regarded as the characteristics suitable
for the fl| substitugnd)ang;the like leadstornehnegsyn clers e col or can be obtained by
n_and. blue.. The

emtting |ight hallth respective calqrs of _red, gre (
bal ance of the ? ¥ H’é)S(pz}pipﬁE‘? ge@cﬂ%&%%?m? ‘%ﬁ‘ﬁe“HE@&get"be%Bé'?‘&?r}gil’&é? 1bg richness
emtting j ol.ar I LR UM ire@ﬁef]‘icien %E}%rtr power
ef fici encyfy1 %ﬁgguér?ﬁ e qlhlg% SF g\?ﬁh\?\f?lﬁr ﬁ%tspﬁlgglt(ﬁ%bgayea 808 10% @Yss’ TullBoi6y
(Ref er ence gy bYQgliyRlathciH PpatichRk HEorblt! fg i | GrdlOl R 6P -
Bi o-el ectronics Section,” N eﬁ@ é lf)é l? Ig.n?ag%m ] gbﬁ% %ﬁFgA%g%r]gf g ut%géé_r%§
Ref erence 2rgdnic ingtefigRtapAtad of EfTtEnAIhE tifed BHMAGTY LIRS bf RENTIRA. lofenmnWiiifh 2
required value is exceeded as to green color and blue color while a val ue
for red collhe efemtens clisaacteridtios suchfas ehinegsiandlighvedssichighFhsed fFedpenddnde and direct
i nprovenent in enmission efficiency of red color is an essential elenment
for devel op@¥ Neltage drive as dedcribed ahoviican beprmgeaided asthe sharadthmstics siiebiefor thedhment
in the em ssiqgn_efficiency enables reduction in power consunption.

panel display.

By the way, white color can be obtained by emitting light of all the respective colors of
red, green and blue. The balance of the three primary colors of light needs to be considered in
emitting white color light. Thus, minimum required efficiency (here. power efficiency, the unit
is Im/W) with respect to each color is shown (Reference 2: Yoshiharu Sato, “Applied Physics
Society Organic Molecules — Bio-electronics Section,” Vol. 11, No. 1, P. 88 (2000)).

According to Reference 2, it is seen that there are a large number of reports in which a
required value is exceeded as to green color and blue color while a value for red color falls far
short of a required value. Therefore, the improvement in emission efficiency of red color is an
essential element for developping of the full-color flat panel display. Then, the improvement
in the emission efficiency enables reduction in power consumption.

It is given that a fluorescent material are used not only for a light emitting material for

red color but also for a general organic light emitting element as one of factors in low emission
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It is given that a fluorescent material are used not only for a |ight
emtting material for red color but also for a general organic |ight
emtting el enent as one of factors in low emssion 3 efficiency. In'the
organic light emtting elenent, light em ssion is occurred when a nol ecul ar
exciton returns to a ground state. The light em ssion froma singlet
excitation state (S*) (fluorescence) and the |ight emssion froma triplet
excitation state (T*) (phosphorescence) are possible as the |ight

em ssi on. the.l) em ssi.on.f.rom S* (f.luorescence) mnakes, a )
contr1 but i gnetereynis i She L T Butipg Hlsfcnt Lt SHEREFT SR IR a s
statistica e ' b afd * Ml stk ni L et L *
el enent i Ex‘g?ﬁs{eg'\tedrlée)gb fl?r?)lg“git‘:“ar*ﬁ% llg'htSer?%e . e:ﬁrgﬁﬂg sgqélé'lt'g{}gﬁﬁ sgut’tuggls,)
"Appl i ed Plfrsdresce@)hRd the I%Q&ﬁﬁkﬁoﬁ/ﬂbﬁw}isﬁt excBh@oRt A6 TOMhRSsphSedefle yare
Text of the Third Lecture eting," P. 31 (1993)). Therefore, the

t heor et i calpossibit tas ahe ilighe emissiogua@hlymheflight ieatissyon( fram 8* gflugesenad)etlakes a
photons to injected carriers) in the organic light emtting el ement using .
t he fl uor eserifibutien wrthe casejwhessthailuosdseant aatezBdasorwed.he basis of S*: T* = 1:
3. In other words, in case of the qgrganic light _emtting elenent using the
f1 uorescent nat BPWEYET, aptajigicak senemtion ratiqjof S & TE in the oFganis ighigmittigs elomephe

Co LY oSBT 87 102 0 ST 87 pEhlA TSR ASnAPERES ooy
h h ey . i J i ,
PrOSPIGteSERBgfe AR b USMElon | 708 ASHPTR LA Gesmops

t enper at ur . 16hd | 0SSR s : b oener:
ETReCE! " S0 At Vbl SRR ERR) lark MRS b e

t he organi gheRPLUNEced cEBR) Al thyor@asic NightmittMERIMkns i £the Bbresddnt Pterial
transition is forbidden transition while S*-SO transition is allowed

t ransi t i onis ddtahbisted, as25& qr the badiadl ST *enl:8n loogenivords] mithseeofithe orpgniellighent
capabl e of converting energy released in returning to a ground state from
T* (her ei namitéipg element wsing thegloreseensimaterial, at least 75% of injected carriers are wasted.

On the contrary, it is considered that the emission efficiency is improved (simply, three
to four times) if the light emission from T*, that is, phosphorescence can be utilized. However,
in a general organic compound, the light emission from T* (phosphorescence) is not observed
ataroom temperature, and only the light emission from S* (fluorescence) is generally observed.

. The reason for this is that, since t.he base state of the organic compound is generally a singlet
ground state (S,), T*-S, transition is forbidden transition while S*-S, transition is allowed
transition.

However, the presentations on an organic light emitting element capable of converting
energy released in returning to a ground state from T* (hereinafter referred to as “triplet

______ excitation energy”) into light emission have been given one after another in recent years, and
the highness of the emission efficiency has attracted attention. (Reference 4: D. F. O’Brien, M.

A. Baldo, M. E. Thompson and S. R. Forrest, “Improved energy transfer in
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excitation energy") into |ight em ssion have been given one after another
in recent years, and the highness of the em ssion efficiency has attracted
attention. (Reference 4. D F. OBrien. M A Baldo, M E. Thonpson and S.
R Forrest, "Inproved energy transfer in- 4 electrophosphorescent devices,"
Applied Physics Letters. vol. 74. No. 3, 442-444 (1999)), (Reference 5:
Tet suo Tsutsui, Moon-Jae Yang, Masayuki Yahiro. Kenji Nakamura, Terui chi
WAt anabe, Tai shi Tsuji, Yoshinori Fukuda, Takeo Waki noto and Sat oshi

VIO, e AL R 0k BT 2 M s
Physics, Voeferdfce 5&’&%&-’%@% (VS8R de ﬁrfsﬁeﬁvg,:{sa\ﬁ&”ﬁ'laﬁ??o"kéd] l? ,”‘réiﬁlcm

central netal (hereinafter referred to atinum co

conpl ex W Whtarfabel] PR tH T sGRNY 6shindvEF @lluda/TEdlRo VA Kifiotd ﬂf(ESJt@du M]ya?gﬁmhf b Fi'ltﬂfn
conpl ex") are used as light emtting materials in Reference 4 and Reference

5, respect Quehtym Efficiomy ib©rganid Ligla{EmitépeDestal withnidiaxeSohpleR ssucTriplet
feature that a third transition series elenment is introduced as the
central meEanssivescertierst Japhrese dorshahof Applied Rhysiesi diob 36abb¥i12eLbi04 @899 t i ng
triplet exci tatr on into |jght em ssion at a roomtenperature (hereinafter
referred to F‘F?%F‘é‘f‘l’ﬁe?‘dﬁfh RIfRum Apcopiabme| (Bere%ﬁﬂ%lﬁ‘ifﬁﬁe W%W@HB\% 4

i pl o eéig‘?c‘f'eaf B oA aY PRl PR S i Be QERAeBeh ‘?fbﬁﬁ‘é‘(P) a3 TEGPRR
quantum e{;&dlﬁfcﬁ’z)c&f%h&dcémmh kﬁlﬂ é\@r{ F}érﬁfs' il Rerbnce ZP’?rﬂ’l R?t%regl? %Escp%lv.

quant um ef econes em ssion eftricienc

i mproved. im't%hq;eofa?d tHat tHede nﬁétﬂ%nf’p'i@x%g ek @lcRMPRnfOthar aerﬁerQfd(ﬁEm A series
manuf actured by using the organic I'ight emtting el enment capab

conver t i ngeleiehpisdhtrodidet ab i ceaner @talsn Both bfiHe @Fipkéics Bre(MAEAAID @hgBIe of
referred to as "triplet light emtting elenent”), the em ssion efficiency

of the redcovieging tright excitation igo Epkreemissicaar dxeompmpeoire frecindftee rebovdio an
organic i ght emtting elenent that presents the light em ssion from
s “triplet light emitting material).

As shown in Reference 4 and Reference S, an organic light emitting element capable of
converting triplet excitation energy into light emission can attain a higher internal quantum
efficiency in comparison with prior art. Then, as the internal quantum efficiency becomes
higher, the emission efficiency (Im/W) is improved. Therefore, if the light emittirlg element for
red color is manufactured by using the organic light emitting element capable of converting
triplet excitation energy into light emission (hereinafter referred to as “triplet light emitting
element”), the emission efficiency of the red color light emitting element can be improved.

From the above, an organic light emitting element that presents the light emission from
a singlet excitation state (hereinafter referred to as .“singlet light emitting element™) is used for
green color and blue color while the triplet light emitting element is applied for red color,
whereby the full-color flat panel display with sufficiently high brightness and low power

consumption, in which the balance of the three primary colors of light is considered, is expected

5



a singlet excitation state (hereinafter referred to as "singlet |ight
emtting elenent”) is used for green color and blue color while the
triplet light emtting elenent is applied for red color, whereby the
full-color flat panel display with sufficiently high brightness and | ow
power consunption, in which the balance of the three primary col ors of
light is considered, is expected 5 to be nmanufactured. However, accordi ng
to the report of Reference 5, the half-life of the brightness in constant
current dr% e 'Slﬁ§9 ﬁlnately 170 hours when the initial brightness is set
to 50() cdPmi®™ t he trlplet light emitting element has a problem
on an el ement |f§Geyeeh, &B?dlf’% hehépﬁrt £l Kef ﬁ@e 1 e NBtSii Brahe lb'rf%mness in
emtting el enent, t he’ aIf of eobrl ghtness at constant cur

drive is sm:‘mtcdri‘unuﬁmujsamfrohﬁmmy 170 Holfs wieaub@intttal bioghtaeswissee th 560 tdrnd’j al
brightness is set at 500 cd/m. Thus, it can be said that the S|nglet
| i ght em tand@u%ltlm@ntet hgla@ne%mg n@n}snalaﬂmambl@mg@n elementlitas Opfthepthet handnt
life. Therefore when the sin ht emttin ment is
used for greeie poingsoiald hief cruinti emei s Hhlediee o fheiariefinn A dafpEabagrren
el ement isy Jar=Tash :

flat panel lg‘%s)is s@@er&l%o S%gdsc(ﬂ{ l?ﬁ‘ﬁtgt r{]ﬁ([a)g%%fin ti Ere%%g?% lfl&ﬁ?bé#ﬂedrl%&gée%\séte
a pixel fs00 @T/ﬂ‘néﬁl"ml méarwe sbidumtﬁidsﬂfglam@heenmttk@ elefrﬂcfntl‘cﬁdh&@lh@;ﬁracti‘é’z\mhge
this indicates that the bal ance of the three primary colors of light is
greatly Iomtermﬁ‘t)fhrlrtﬁ@ntréﬁli% of time (after several hundred of hours), and
along with thi red col o

nor sases. Ther BITBre Mbrosat e Da e HIe A Fem LS RSFRTR) NSt 2 FRB R al
obj ect is f)lgl,elc?@gﬁplﬁgthyffplul t&ﬁlttf@ﬁt ks%mléc%he% fok ld}ﬂer?bfﬂ'ﬁﬂﬁ actu

particul ar trip tting e errent
SUWARY  CFthEHEIHcOIMIEAL pAdeltigplay.esehahgd cﬁtvrﬁtghtms hafndhege y@idferd betwe@in pifxel he

above, and an object of the present
' for green color or blue color and a pixel for red color.
Namely, this indicates that the balance of the three primary colors of light is greatly lost
with the lapse of time (after several hundred of hours), and along with this, the power
consumption in of light emission of red color increases. Therefore, it can be said that an

extremely important technical object is to lengthen the life of the triplet light emitting element,

particularly, the life of the triplet light emitting element for red color.

SUMMARY OF THE INVENTION

The present invention has been made in view of the above, and an object of the present
invention is therefore to suppress reduction in brightness of a triplet light emitting element for
red color and to lengthen a life of the element, and another object of the present invention is to
pro_y_iﬂg an organic light emitting element for red color with higher light emission efficiency and

a longer life.



invention is therefore to suppress reduction in brightness of a triplet
light emtting elenent for red color and to lengthen a life of the

el enent, and anot her object of the present invention is to provide an
organic light emtting element for red color with higher |ight em ssion
efficiency and a longer life. 6 Further, still another object of the
present invention is to provide a display device, in which a bal ance of
three primary colors of light is nore favorable, besides, power consunption
is lower, and a change of fluctuation anong colors with tinme is smaller
than prior art Fuaperugtrlhgnotbwbaw Bf the presgat ingeition; if o BIovider display devicednor
and singlet, .light em el enen reen . an ue co

Fur t her rorhicl EpageEof irdSp R dneanPisniots P odhle. PSS FaRuippion
provi de ang lo‘%Je?CJnU'd(bhgﬂ@ (ﬁ”ffldﬁ&utahoﬁ MfBhg chﬂﬁrwﬂpcﬂﬁé’mhhﬂgr tﬁ!ﬁ?ﬁn&rirp'}w ﬁ(ﬁwand
a display portion exhibiting a clear dlsp ay that never fades even w tR

t he | apse thé triplevighteynittiigreie nidne fadiraddodyr adésinglet lighe gaitdhgdsmerts fdr@reen color

di fference between the singlet light emtting element and the triplet

li ght eni tanduessolore frurthgrmere gyeh piall mimr objfict of the PEaSeHERYENGORn dF i) nryvuda@n a
characteristic gtero struc

et or e cledc e Fith QMR R ipibl ifan gk Bt Gnd i il ik oo

structure,, éléhr\empm a1V Er falANSRAN i He 1RYEEE SREMRIRFhOhe 8R ﬁ;aw@wce C
di anmi ne conpound and an el ectron transporting |ight emtting |ayer conposed

of tris (8- quiReghrdiess af tp-differshceutratybar she simplee tightefmittingcti¢mem and AhgBipletar e
| ami nated, is applied to an organic conpound film -whereby carrier
r econbi natlighh emitting Flemeyt. iag osgandmiieht e@llé@ﬂle%meﬂhggﬂerﬁlb escahiamsterighc that a

foll ows. For hﬂ ani ht .em.tting eh nt h%
|l ud: ng AR BR ey SR Sapcui: St dersde Threnedd F RERTeed: itfae
do not recoaRbRe, Wn%i& H&S@r@&r@d@x@re 1ﬁ%ﬂhctﬂﬂhol@391%oﬁinGQEve€\E&%F$@§ of aﬁ%’ir%c
transportlng propertfy. Thus, the emssion efficienCy is extrenely |ow.
That is, idiam®erneagoaad 3antlmnuaectmnnﬁimpomhgd@ahhﬂtmg layearcoppobedgf brist (8- of
t he electrons and i ) ) ) ]

quinolinolate)-aluminum (hereinafter referred to as “Alg;") are laminated, is applied to an

organic compound film, whereby carrier recombination efficiency is enhanced steeply. This

is described as follows.

For example, in case of the organic light emitting element only including an Alq; single
layer, most of electrons injected from a cathode do not recombine with holes and reach an
anode since Alg; has electron transporting property. Thus, the emission efficiency is extremely
low. That is, it is necessary to use a material capable of transporting both of the electrons and
the holes with keeping stable balance (hereinafter referred to as “bipolar material™) in order to
make the organic light emitting element with a single layer emit light with efficiency (or to
drive at a low voltage). Alg; does not meet the requirement.

However, when the single hetero structure shown in Reference 1 is applied, the electrons

.injected from the cathode are blocked at an interface of the hole transporting laver and the
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the holes with keeping stable bal ance (hereinafter referred to as "bipol ar
material") in order to nake the organic light emtting elenment with a
single layer emt light with efficiency (or to drive at a | ow vol tage).
Al g; does not neet the requirenent. However, when the single hetero
structure shown in Reference 1 is applied, the electrons injected fromthe
cat hode are bl ocked at an interface of the hole transporting | aver and the
7 electron transporting light emtting Iayer and are sealed in the

| ligh

Fecombi nat TGRS PRSP SPHRE JPBe U Ere SSIED gt CIentfef T bramsopring ligh

| ayer i e RO Dick kPl ADina i) REABELHA 16 Al RloR Mool AL i 2
Aot RE* SRR g

bl ocki ng unct e Carrier due to t intro uctlon 0

structure dbuddelagareitptffitience CloneA®. light eindeion Wwith tfiRic@CgAThat is] thockmu
emitting element I n Reference 1, separatlon of functions is realized, that
i s, the hofugctiorant pig camigr Idayetp o nduedustipn aofstherhesgrp oirusfurpids ébe antk phe
electron transporting light emtting |layer conducts transportation of

el ectrons %ﬂﬁnﬂ$ ht em ssion. The advantage of such function separation is

that one kind ‘%f tﬂ%)lg?rpllrl]lg o%%?crlﬁ%iﬂt eﬁ’lﬂﬁﬁ BReRBE ReF@enc! 1MW Sptaﬁﬂfi‘)ﬂ‘b?'ﬂnéﬁﬁ}{&s

various functions rty carrier transporting property,

carrier i nje@idd)chapispfertoye tfrmﬁbmhgeé}eewmﬁts tamepdrivéioh iok @plebYind €l diddtiog
the function separation. and thus, nolecule design and the |ike can have a
w de degr eteansporltmgémhmr(lmtatrg lexqmpn@uct‘i trarisportation of stestrensy andk leght omif@mny Thsok
for the bipolar eri is, a material wth a satisfactory ght .
emtting cﬂﬁ%(ﬁ‘%‘@g%f’% §‘f‘i ““‘él“‘?Pafteé?P‘iaE{an}ﬁ that ofe lapd of Péﬁ'f“cc‘&r“FPé'r&lePé‘HEBﬁ?"t ©ng

property aé?ﬂuhﬁkgeouél y&Uitidi ?Pﬁcg;%ﬂﬁ@@t enfk {1‘% Erqp\éﬁnf rGRYer *Eﬂaﬂ%bo‘?ﬁiﬁ%?ﬂo%@nv

eff|C|ency can y achi eve nation struct

descri bed @Mnje&tlﬁmopmﬁbmnQiect}baé Qh@ﬂie like) b§ AN £ias thelfaition R paration.
interface (hereinafter referred to as "organic interface") is occurred

bet ween r exylebus, veol¢ajedasigning thalikuemdavea wike dégréeoifreednem Giogexrnaplii igist
emtting elllo% r;l%gésszllrg to forcedly look for the bipolar material). That is, a material with a satisfactory
Iight emitting characteristic, a material with an excellent carrier transporting property and the
like are combined one another, whereby high emission efficiency can be easily achieved.
However, the lamination structure as described above is the junction of different
substances. Thus, an interface (hereinafter referred to as “organic interface™) is occurred
between respective layers. The influence on the life of the organic light emitting element is
considered as the problem that derives from the formation of the organic interface. That is. the
carrier movement is disturbed at the organic interface, and fhe brightness is lowered due to
accumulation of charge.
Although no definite theory has been established regarding the mechanism of this

degradation, it has been reported that the reduction in brightness can be suppressed by inserting

a hole injecting layer between the anode and the hole transporting laver, and in addition, by
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considered as the problemthat derives fromthe formation of the organic
interface. That is. the carrier novenent is disturbed at the organic
interface, and the brightness is | owered due to accunulation of charge.

Al t hough no definite theory has been established regarding the nmechani sm of
this degradation, ‘it has been reported that the reduction in brightness
can be suppressed by inserting a hole injecting Iayer bet ween the anode
and the hole transporting layer, and in addition, s perform ng ac drive

f Chen, - daspbpRing RSt B84 B0l r‘P?‘%?“%e‘%eJé%ﬁ?ef&&Wsé x@f\ﬁﬂf%ﬁ%@ed
stabil'ity.H. CRaRlanadC. Pwyslfd‘ﬁs LOtdaficSeledfdlumbiRsceP devic&sl &2 hBrokeORility.

This can be said to be experinental evidence that the reduction in
bri ght nessAmdwdehﬁuqspk@m‘ed\ oln (e Cor.dEncH 60162 (@Y naThingaahisy g&id to be
accunul ation b t he hole injecting |aver and by using the ac drive.

Here, the eé‘P%rh’éﬁ'Eta At Erﬂéﬁtékre &eH%ﬂm 'Blbé‘g lnpmﬂdnémwprﬁgﬁeéu@mrdms witg
| h
2ot st (TimiBareBebin e Ednlificy 8Uhahe note ififlu gl afd pyrusingstie i as

"ct- PD") drBeused for a hole transporting Iaver 4. 4' -di carhazol e-
bi phenyl (hereinafter referred to as "CBP'') is used as a host material of
alight emtti M}l'@ aheglemem st@lctu7e of8the 1@pletlifght tmittimSeMemefdwrhd 2aldr shown in

23H h I f d i df
Eotor ot 1 B MG Efe o In Kigs ek B GoIN-tafRR AT NopDenkl-BRIned-iRHeRy
"BCP") is (sg dharre@erpé %lsna k@p@; is ﬁk@%af @%?ﬂln.ip%r&, I\Lre%]w Bieqrbpgle-

transporting layer, used

| i ght emi tﬁlph’tgvﬁdhef@ﬂitter&ﬁé‘@é(ﬁiohﬁ Eﬁdwd@@d ROShostBlafiriafbt @Rgﬁt%lttﬁ]tqu\fe?r
the light emtting material (in Fig. 1, CBP) and a bl ocki ng"material for

prevent i ng & 7§ &siBri3of7. l’ﬁab@euhﬂr’lék(ﬂaﬁbp@;rpbytm Plagnuth. (hBERafteandetrélivy as

takes the ‘?;L&H’J’)ai\s/Ei\lrsedS % rrlajlctgqg e? l:ggt enrxll(t)tm rlnzrtlteﬁal basocuproin (hereinafter referred to as
“BCP”) is used for a blocking layer, Alq; is used for an electron transporting layer, and Mg:Ag
alloy is used for a cathode.

The triplet light emitting element generally needs the host material appropriate for the
light emitting material (in Fig. 1, CBP) and a blocking material for preventing diffusion of
molecular excitons (in Fig. 1. BCP), and thus, takes the multilaver structure as shown in Fig.
1. Thus, a large number of organic interfaces are generated. Therefore. it is'considered that this
is a factor for the short life of the triplet light emitting element.

In order to overcome the above problem, it is important to consider the reason that the
carrier movement is disturbed at the organic interface and to improve it. Then. the present
inventor first thought of two mechanisms described below as models in which the carrier
movement is disturbed due to the formation of the organic interface.

First. as one of the mechanisms. a mechanism that derives from morphdlogy of the
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1. Thus, a large nunber of organic interfaces are generated. Therefore. it
is considered that this is a factor for the short life of the triplet
light emtting elenent. In order to overcone the above problem it is
inportant to consider the reason that the carrier novenment is disturbed at
the organic interface and to inprove it. Then. the present inventor first
t hought of two nmechani sns descri bed bel ow as nodels in which the carrier
novenent is disturbed due to the formation of the organic interface Fi rst
as one of the rrech agismthat deriv from m)r

9 organic °M&T! éé’}Pa Be gg gn %ﬁé’r%ar”b "&pouggr;hc}un ‘i"HC ? ggt rpmér}ﬁc
l'ight et tlehgent B gQH@rrﬂly b maemrﬂ @rlnbbf)hémf 4tht8) dnl iHrABDBP B&%‘im%trﬁél@culé’ﬂg thé
formed by cohering nol ecul es of organi ¢ conpound With each other with
a force anonganidheompdumdudidls eadi uithc_syr worpdesd ‘mfonodhq:)m(mauhﬁen.anlw amposcd of
However, if the_ hetero structure is formed by using an aggregate of the
nol ecul es, dermé? nteractipny cHeWBYeri ¥ jhe heeroracury FéPHﬁ‘%Sbb)éH%H@ ap RESTPBRIE i Ithes

in size and reatl qu nterfac heterq structure
(that 1o PRACERG TR iy ThitRe giferbith ot ind mo 08 Sh i Y e
hetero str lg?éa‘t'l"y‘i‘nttm’enk’!e':'é e iftBRe iRk He'%r&‘/@irﬁé?ure’(ma?ﬁuﬂh@%r@i’n?@fnke)ffagéf fer one
another in"sizé, it is considered that the conformty of the junction in

t he organi c i nt &r patieulas ideherchser formihg thheheoo captitusl b iusigg amtesals iowrhichn
Fig. 2. In Fig. 2, a first layer 211 consisting of small nolecul es 201 and

a second |an‘éfswiefgr%kyﬁlfs‘%mgawhprang@e i carsidesed thatthe cenfpemityefitbeljunciion

this case, ions .21 conf ccurred at .a

or gant o 1 neb A ganS lertich & B Cior 800" hdhantedhd SR ROPD B higwd 15 g -
may become ,96fih r%l‘i"‘&bﬁé?stu%'o?tsﬂlrdﬁ lﬁdjgcu?érm'l Ghd HQé’&'ﬁEn{\fef 912 g&gﬁ‘ﬂ)‘lg of large
barriers), and t it uggested that the regions becone

obst acl e f afioléculés PO areBudddtan Ihnhigcebe) régiogs A4 wageooﬁmtdrﬁﬁty ardetcared aga
possibility that the carrier that cannot go over the energy barrier is
accunul at edomreddiganie intgaceR1Bnvi tes t he

The regions 214 with poor conformity shown in Fig. 2 may become barriers which
disturb the carrier movement (or energy barriers), and thus, it is suggested that the regions 214
become an obstacle for further reduction in a driving voltage. Further. there is a possibility that
the carrier that cannot go over the energy barrier is accumulated as charge, which invites the
reduction in brightness as described above.

As another mechanism, a mechanism that derives from the process of forming the
lamination structure (that is, forming the organic interface) can be given. The organic light
emitting element with the lamination structure is generally manufactured by using a multi-
chamber type (in-line type) evaporation apparatus shown in Fig. 3 in order to avoid
contamination in the formation of the respective layers from the viewpoint of blocking of the
carrier and function separation.

Fig. 3 is a conceptual diagram of an evaporation apparatus for forming a three-layer
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reduction in brightness as descri bed above. As another nmechanism a
mechani sm that derives fromthe process of formng the |amnation
structure (that is, formng the organic interface) can be given. The
organic light emtting elenent with the lam nation structure is generally .
manuf actured by using a nulti- chanber type (in-line type) evaporation
apparatus shown in Fig. 3 in order to avoid contamnation in the formation
of the respective layers fromthe viewpoint of blocking of the carrier and
function separatipn, . Fig. 3 is a.cgnceptual diagram of .an evaporation

appar at us FHFUGdRtRls Betm SuuCiR) 6F 4 bl EanspReREd ugLBe SRiftedtus A an o)
of a hole i cEider | d oot } 198 A F
Cranspor t 10 myarobflng PYEL B d ARbRERELREdn R RN oBLE bRy
(her ei naf treferreti @b &4 TIFD ™Y Or @8 like)iOcrried idtd @ Idadkg)chumbeatnd gdn) iBiRadatt@adthng
chamber. and then, is irradiated with wultraviolet rays in a vacuum

at nospher eultraviglet talys ined vasiuem atmgsphereddianultiniadétanbisradiafine chamberhehersby thace

of the anode_is eaned.. Particularly in the casge ere the anopde js i de
such as | Forfac ?Fc tg%%‘? \e F‘Gﬁ“eﬂr %&@&%‘Y“F@ '%WF&WEF'F eqngeis,oxidefuR] as l%’

hanber. FE 1 ‘ i . .
chamber alﬁ:c#g&%zgfdéﬂgr‘ilé&ﬁﬁs ée(?fofrglgﬁrg 2ﬁre{%ﬁﬁ%ﬁ%ﬂd&éﬁ)ekaﬁﬁﬁerﬂﬁ otrgx?itla 2 ak! on

structure, ransportin In an evapor chanber

301, the |regpectieenidyetsngf iRyRifindiod stRkhRe the hekapeispbhig Lbemkefosmédn tag
304 (in Fig. 3, three colors of red, green and.blue), the electron
t ranspor t iavygpératien chamifes 3ibdhé hightamiing fryewstaroformpdimryep@ason eranberc3iZiode

is formed evaporation jn vapor ation _chanber 306. Finally, sealj.ng
i s conduct@é (P ééb{qeﬁaioe@?fs&gf %dtbﬁtear,tp% FleCtiqnyENsRpTang Lavehis {PRer
froman u j . r h o S I I,

obt ai ned. %%gg}léﬂgtr"g{g er ?)se{?dcg’gr?d as%([:hr?(agg’q?}rr\'?ﬁqHﬁgb{’%og‘gﬂ&é]\}ggg?‘g‘ip?gﬁﬁhgl\ll‘lﬁg%eri S
that the F%D@Gﬁdllﬁséa@mgﬁsﬁcon@ﬁ@te@m AechliBY cRAMARE] Adl tBéh, it JubStratk i &Fedt out

evaporation chanmbers 301 to 305. That is, the device has a structure that
mat eri al s fiem ahhploadingahaimber. | Bhvsr an arganib dghll emittingeademértthis etainedt her .

The characteristic of such an in-line type evaporation device is that the respective layers
are formed by evaporation in the different evaporation chambers 301 to 305. That is, the device
has a structure that materials for the respective layers are hardly mixed with each other.

By the way, although the inside of the evaporation device is generally decompressed to
approximately 10~ to 107 pascal, a very small amount of gas components (oxygen, moisture and
the like) exists. Then, in case of the degree of vacuum as described above, it is said that even
the very small amount of gas components easily forms an absorption layer of approximately a
monolayer only in several seconds.

In the case of manufacturing the organic light emitting element with the lamination
structure by using the device in Fig. 3, it is a problem that a large interval is generated between
the formation of the respective layers. That is, there is a fear that the absorption layer composed

of the very small amount of gas components (hereinafter referred to as “impurity laver™) is
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By the way, although the inside of the evaporation device is generally
deconpressed to approximately 10" to 10-' pascal, a very small anount of
gas conponents (oxygen, noisture and the like) exists. Then, in case of
t he degree of vacuum as described above, it is said that even the very
smal | amount of gas conponents easily fornms an absorption | ayer of
approximately a nonol ayer only in several seconds. In the case of

manuf acturing the organic light emtting element with the |am nation

t t b i .th .

ot orval g RS et P B R e Einery o
i s, thereycSuBstAdihed dgéasn@9§,%;fatah9ﬁb1f@yer conposed of the very smal|
anount of gas conponen her e ter referred to as "inpurity layer") is

11 formed in tTke uhnvuatwlayerlﬁmaetv&daﬁtlfeoéqpaétmnmis(tlhemmsmtznme:dtay&w,
particularly in transferring the substrate through a second transfer
chanber. bn@mwmnrmwrlnar,eeronftbatms Hetcaeréar t fnserfase p@@tthwearlnay@psemcmalttcr S.
on the organic interf s an i ur|t gi,on t hat
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organic | I ; , e
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carrier ey &csmulifaligehe fegiodC TR tifdred al S‘ilhlﬁtyr[ﬁ@ﬂtﬁ@dboﬂﬁlsﬂ?escﬁmrr&id@loﬁm

possibility that the above-described reduction in brightness is invited.

Taki ng t hbrighwess-igéwitedbed nmechani sns into consideration. it is required

that the conv ion am nati.on structure. el ene I S supersede

one. i n ter e of MHBE Ao A EIRarRbe, LRI 'awdcm‘kﬁﬁfoaceﬁﬁ wguprh e,
order to QuesaRFa) idMinRE RS %l&xﬂ&t‘i’s’sﬁa éP«;Qded'o Pﬁ&ﬁ té:ﬂ%to%b&raﬁqc%npf

nor phol ogy of the organic interface and ornatl e inpurity
I n addi ti eftuctie &RlSe mx:fnuifztmxrirrg ptoetssl inghrdecd Mdrftgneltl&rrprrmhlenﬁ bﬂl’tﬁel(ﬁo‘ﬁuc

limtation that function
interface (deterioration of morphology of the organic interface and formation of the impurity
layer). '

In addition, in case of the triplet light emitting element, there is a limitation that function
separation should be realized as the case of the lamination structure element. The reason for
this is that a light emitting region in which doping is conducted to a proper host material needs
to be provided since the triplet light emitting material has poor carrier transporting property and
has to be used as-dopant. Further, since a diffusion length of a triplet molecular exciton is
longer than that of a singlet molecular exciton, a blocking material for preventing diffusion of
the molecular excitons is also required. That is, even if the organic interface is removed, the
triplet light emftting element does not reach the light emission with efficiency without the
function separation of the organic compound film.

Taking the above into consideration, the present inventor devised a technique for

realizing a triplet light emitting element in which an organic interface is removed and function
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separation should be realized as the case of the |am nation structure

el ement. The reason for this is that a light emtting region in which
doping is conducted to a proper host material needs to be provided since
the triplet light emtting material has poor carrier transporting property
and has to be used as -dopant. Further, since a diffusion length of a
triplet nolecular exciton is |longer than that of a singlet nolecular
exciton, a blocking material for preventing diffusion of the nolecular
excitons i, : i i L :
emoved, 1 REon PRHIF L oF IReardiC coRiiibd fhal. (EnQEARE Gl IRERRESR om i
em ssi on mghmmmnsrm F\ig.tihout t he functl on separation of the organic
compound film Taking the above into consideration, the present inventor
devi sed a techrhdig 4foin drr@rsmin@pwgpwqdrﬂlmﬂéﬁ I‘@lht"d@‘rﬁotﬁt"igfg"@lﬂe‘ﬁéﬁt’mpﬂ%d

whi ch terf d funct t
real i zed f’wgaﬁél%ﬁ%jlﬁ?ﬁo&t@%%&qﬁwé S e Ranse gy ian oGP RRee LR

Fgs. 47 aRghoBBRRindibdal apg glrﬁ'lxgd ogidh/u07 éﬂﬂcrf{h%'a!&rzﬁﬁﬁltﬂgﬁﬂg‘i'nj‘éfm‘a‘?ﬁ'ean

hol e transpor I ng-reglon ol e transpo mat er

el ectron t élaamréﬂsﬂ@mhgmmlaﬂ% nﬁmms Edw@fedarﬁuﬁhaci friplet ligheeibinaid hitgrial
material and a m xed region 407 in which the hole transporting material and
the el ectﬁQﬁmlstdpamlpth mirpdrregion #0T. Here, alihpugh an enage U7 drenfovided ome subsgrate
triplet |i ng_.mat eri al 0 d in,the n xed regio

er b, al  HAHA S RREe rBy ke i ST 8 smepra Al b Brded
structure gy he taken in which a cathode 404 may be provided on the
substrate. In the case of formi ng such an el ement, the hole transporting
material can r daeheeasand fortiighaenrah cleaens thd hctllama«rmdemsmdtermrrﬂaheedem and
electron transporting material can receive and transport electrons at the
cat hode si tenspprirhofesrat the noede side hiledhe elsicson 4pwspesting masirial caprespivietand
Eg? :] i te:] g ht?'lu%%oratne ec:[trr(])%s %lt Cf;[ cr:z?tgosdecsaige mi:\ﬁ?thérn sgnréee tge]: )érﬁge ee%lmn 44}9 has -Elpo?ér

property, both the holes and the electrons can move in the mixed region 407. Thus, carriers
recombine in the mixed region 407 leads to light emission. However, in this case, it is
preferable that the energy difference between a highest occupied molecular orbital (HOMO)
and a lowest unoccupied molecular orbital (LUMO) (hereinafter referred to as “excitation
energy level”) of the triplet light emitting material is small in comparison with the hole
transporting material and the electron transporting material from the viewpoint that the
diffusion of the triplet molecular excitons is prevented.

Further, in the element shown in Fig. 4A, the regions in which respective functions can
be expressed exist in the organic compound film 403. The expression of the functions is
realized, and besides, the organic interface which is seen in the conventional lamination
structure does not exist. Therefore, the problem that derives trom the above-described organic

interface (deterioration of the morphology of the organic interface and formation of the impurity
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reconbine in the m xed region 407 leads to |light em ssion. However, in this
case, it is preferable that the energy difference between a hi ghest

occupi ed nol ecular orbital (HOMD and a | owest unoccupi ed nol ecul ar

orbital (LUMO (hereinafter referred to as "excitation energy |level") of
the triplet light emtting material is small in conparison with the hole
transporting material and the electron transporting material fromthe
viewpoi nt that the diffusion of the triplet nolecular excitons is

pr event ed.la{eygagq{e;soi‘)gdt he el ement shown in Fig. 4A, the regions in which
respective nctions can be expressed exist in the organic conpound film
403. The expr eFukQthedblition forihe de@Adratidn of BRI hépHoloandf e Drltss intdticOgRNI C
interface which is seen in the conventional |amnation structure does not
exi st. Therekphaedith efentrice o Figad. Kigr6 shosvsfan organkdighiy ométisieslemictatisabosgdni ¢
interface (deterioration of the rmrpihol ogy of . the organic interface an

: he, _the d
f or mat i on Bhe presenhYERtQR, wirch ig gepsyitytedofpregigndd copsisting smallmalseyles Q- or

L et 1 8 B Bl 5 RCRNSL A o SR SRR B,

el ement dimslkageskoliandifeaie aftdtiulds BOZNAS &iparetfire i Fig. 6 MR Dkgdnid igtrfate, 213
region 611 consisting small nolecules 60 1, a region 612 consisting of

| ar ge nol exhitkesxis® 2n Higl 2adoes netexis gindrthGkegidnidlidudithpods cphforingy does dot exist,
nol ecul es 601 and the | arge nol ecul es 602. As apparent fromFig. 6, the
organi c i 8% ace, 213 which exists in Fig. 2, does not exist, and the

regi on 214 wi t uﬂﬁglf th%%fu?{o ffayrﬂg?gr%)aﬁgﬁ ?éﬁe%l‘n uri&ilE\\n: rﬁl#lBIetaEﬁr eaﬁ’.hﬁl tlhe
solution for the Tofmatron of 't elrrpurlf)y aygr |s‘5|np7e and clear. In
the case @fe éfFbmhing thRgli@RStenlittigR blefight ih IFis. £A QREPB, it B fAlodshle hoadstt 4B,

it is favorable to conduct the process as follows. The hole transporting
mat eri al ithe proggssaafatbwen Tihh dokrindsportibgmetedal is ovaporatethapibe anods, thetebacirah i s
started to evapqgrate thereon on the mdway in the formof co-
transporting material is started to evaporate thereon on the midway in the form of co-
evaporation to form the mixed region, the evaporation of the hole transporting material is
stopped after the formation of the mixed region, and then, the electron transporting material is
evaporated. Therefore, the interval as shown in Fig. 2 does not exist. which is generated when
‘the organic light emitting element is manufactured by using the evaporation device. That is,
the time for forming the impurity layer does not exist.

As described above, in the triplet light emitting element of the present invention, the
carrier movement is smooth since the organic interface is not formed. Thus, the element life
is not adversely affected. Further, the function separation is realized as in the lamination
structure, and thus, there is no problem on emission efficiency, either. |

Note that, in Fig. 4A, a hole injecting region composed of a material for enhancing hole

injecting property (hereinafter referred to as “hole injecting material™) may be inserted between

the anode and the organic compound film. Further, an electron injecting region composed of
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evaporation to formthe m xed region, the evaporation of the hole
transporting material is stopped after the formation of the m xed region,
and then, the electron transporting naterial is evaporated. Therefore, the
interval as shown in Fig. 2 does not exist. which is generated when the
organic light emtting elenent is manufactured by using the evaporation
device. That is, the tinme for formng the inpurity |ayer does not exist.
As described above, in the triplet Iight emtting elenment of the present

i nventi on, ve i ot h sihe apic interface is
not formed emﬁafro eﬁﬁ El%{;ﬁ?d %chqgﬁo?rogﬁrvye&eéﬁ“m"tg?rgrgget"@ﬂ t‘)F‘tfrt‘ﬁ’ EHM he
function Sihfb’thﬂ lrﬁulemﬁ”)rm} bé GbeRted bBtwelf th@&tﬁ@&e‘ S Sttt E6m éﬁ}ﬂi hﬁh‘s
there is no problemon  enission efficiency, either. Note That, R

a hol e i nj Betthengoresdictin tho rhpbs éfeaingaragiine nhdl thé @iccanhainpictig heglen ma_v bL

i nj ecting rty (hereinafter referred to as "hole injecting material")
may be ins F"trg“tﬁi between the anode and the organic corrpound film Further,

an el ectron injj 4 a nmateri

el ectron inject ?%k %?"8 tg‘?t‘&g rﬁer e ‘\9 nafl °f té? sla%%fl 'f’becﬁgg mé{eélc‘[] ‘PGH‘dterg’l for
i nj ecting sakiagisahllthe BiYné}Qoxl d&&%rtinﬁ@ct%tﬂ&ﬁ&eteﬁ&tﬁaé Radeo ﬁilctcgﬁl Eﬁlﬂf‘ﬁfn‘f’
conpound film Furthernore, both the hole injecting regl P

el ect ron iajdebus hgs arecfifen thaa;hetmrrlarmmemenlt frém thehdlectmas &o thielo@gdmid €mpound
injecting naterial he el ectron injecting material is a material for

maki ng snaft™ {SI'?EIOBH}CPF‘i?nq‘ 'He aecymulasionjofjchres irrempwd. thieveresdt lﬁ@ﬁel‘fdbletthré
organic c o! an effect th t he carr venmen
fromthe ce)t?{gc#pgcéwe ugk%ur{%q%‘r%rgaﬁ? %n%gg%%rgﬁ?fﬁ COTP?‘fﬂﬁ%%SﬁF}?&‘ﬁ%ﬁWﬁ tf’Hfé’“Q
accunul at i #NintdrvaINAERBetwef SFRY BR- vk@iﬁﬁ\ﬁ?ﬁs dbderibéd QB&feetthtb{h € thifhtion' HEthe
respective injecting materials and the organic conpound m are deposited
wi t hout puimpunigy lager is avaidedhl t her ebet ween from the vi ewpoi nt as descrl bed
above that the formation of the inpurity layer is avoided.
urther, the light emitting region is képt distant from both the electrodes as much as
possible, whereby quenching due to the energy movement to the electrode material can be
prevented. Therefore, in the organic light emitting element as shown in Fig. 4A, the region to
which the triplet light emitting material is doped may not be the entire region of the mixed
region 407 but a part of the region (especially, the center portion).
Furthermore, as shown in Fig. 4B, it is preferable that, besides the triplet light emitting
material 408, a blocking material 409 is doped to the mixed region 407. The blocking material
409 is a material with a function of blocking a carrier or a molecular exciton, and preferably has
the largest excitation energy level among the materials contained in the mixed region 407. The
doping of the blocking material enables the improvement in a carrier recombination rate in the
mixed region 407 and the prevention of the diffusion of the molecular excitons. Thus, it is
considered that the emission efficiency is improved.

Note that the blocking material 409 may be doped over the mixed region 407. However,
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Further, the light emtting region is kept distant from both the el ectrodes
as nuch as possible, whereby quenching due to the energy novenent to the
el ectrode material can be prevented. Therefore, in the organic |ight
emtting elenent as shown in Fig. 4A, the region to which the triplet
light emtting material is doped may not be the entire region of the m xed
regi on 407 but a part of the region (especially, the center portion).
Furthernore, as shown in Fig. 4B, it is preferable that, besides the
triplet li b i ;. 113 has ' bk 2409 d .
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consi dered that QIS 2L frh e BN DBlodiSnd 9 hhd i i ng
ot er el 400 oy RRIGINEE GO el bokind MREAUGH nighTc bleking BRRrIkt

bl ocki ng nhbbr blatkige nateadal i doped @ theimeh closerad tHe cacoide gidemiganahe feghsi 1© vatileh an
el ectron in many cases, and thus, the carrier balance in the mxed region
may be | ostthg fripleldightopmnitiing matetaldiP8iedoped @s shavie it Figed Bri whedehydighg amission is
Ther ef or e, h?e Bﬁgion to which the blocking material is doped may not be
the entire “HNE YEUPHICISIY- a part of the region (especially, the end

portion). In pagll it ik : i i
ol o bl bcki ng. prons v i REHEPE AR sl B 89 BRuGh 1T il B0
cl oser to Ikcbrtaimndiostt tirihde ttdngportingmaRgabinditie sMdten rahbpriinig Mhefial) sOMRbt the

emtting material 408 is doped as shown in Fig. 4B, whereby |ight em ssion

i s obtai neanegntmtiert of the beleyransportinemaresial graduadly gleeteaseaihge tivatoneentration of

concent 1 ot ot st elod Sl SO L DuLE e S50 canialaLng boLl e

the cathode from the viewpoint of control of the carrier balance. Further, in the present invention,
the mixed region is.also a carrier recombination region. Thus, it is desirable that the mixed
region has a thickness of 10 nm or more.

By the way, the organic interface is removed, and besides, the functions are exhibited
with the element structure in which the triplet light emitting material is doped into the mixed
region composed of the hole transporting material and the electron trahsporting material so far.
In addition, it is an effective means that the mixed region is provided in the organic interface
in the laminatjon structure on the basis of the conventional lamination structure in Fig. 1. The
conceptual diagfam is shown in Fig. 5.

Fig. 5 shows an organic light emitting element, in which an anode 502, a hole injecting
region 503 composed of a hole injecting material, a hole transporting region 504 composed of

—

a hole transporting material, a light emitting region 505 including a host material to which a
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concentration of the hole transporting material gradually decreases while
the concentration of the electron transporting material gradually
increases in the direction fromthe anode toward the cathode fromthe:

vi ewpoi nt of control of the carrier balance. Further, in the present
invention, the mxed region is also a carrier reconbination region. Thus,
it is desirable that the m xed region has a thickness of 10 nmor nore. By
the way, the organic interface is renoved, and besides, the functions are

exhi bi t edl sl\mcftct)hé%& ﬁin%r}lﬁﬂériaiEsrdé%&'ra%léé?nﬁg}' ngan%(qgc &%ﬁeﬂhf%hﬁ?ﬁmgmd@r a

mat eri al r’egi on rans or

mat eri al %}ﬁelé&!ﬁmf%hfh Spdriifg FpRMSIIITcohipaseirsah eflctré® trh@iportinl ﬂnﬁ&‘i‘dlt‘lrpé]ecth)tn l S
an effective means that the mxed regl on is provided in the organic

i nterface injacting egicam()Babmpusadtorf unmlua:ts)rnn)etm,g toaerial aofl a tdthodeariemrt porvaded
| am nation structure in Fi 8 conceptual diagramis shown in Fig. 5.
h
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emtting rfb@tl&%aﬁ@& doﬂGédiéiic@QN@tehﬁ&t_tthéTﬁkﬂE 562 ist Mhédicfh e sdtfdtrhiel 0 Glerel, bﬁtht
emtting material is doped, a blocking region 506 conposed of a bl ocking

nmaterial . thamnerectuoturd may bp tken igwhiehithecaiide SORpopedideti oarthesubstrasn
transporting material, an electron injecting region 508 composed of an
el ectron inj ect“?‘tﬁblsﬁﬁtee‘i‘ characigfistig ot the ﬁﬁé@‘t%ntlaﬁ‘ é‘%"r‘&fpﬁﬁéﬁ’e “&?ﬁef&‘l“s%%?rat e

o01. All tlrllp?pe'i'e \Q%r r%g%]n? mt cg rsﬁage? %orﬁ({):(gm?g ftg tx?m'{% Hi2 %g)lel tpanEE%H md (51?1 and

I nventi on, I Cl é reglions

exi st. HoWg¥&jost ﬁﬂaienﬁhﬁl ERO0PASpAELS B mik&Y irf Ay &@:k@t ﬁicdc&of‘yleﬂi ?l"fw@ach
Note that the anode 502 is provi ded on the substrate 501 here. but the

i nver se stbaieten the nespedivetregiens. i In ottter etords) elttoaigh dltkespa O3 J14 t@bd)yemhdne(memhe
substrate. At this time, a characteristic of _the present_invention is that
respect i velhAEISErFYEdeIQRSATe Sown prpkemlings dmEie. 7 <igi G5EaNIE Hterfase apialdy exists.

concerned (Lol XATRL P miteliBheak/AATRGL! i ng material and

In the triplet light emitting element as well, the carrier movement is smooth since the
organic interface is not formed. Thus, the element life is not adversely affected. Further. the
function separation is realized as in the lamination structure, and thus, there is no problem on
emission efficiency, either.

As described above, while the conventional lamination structure is the simple junction
(hetero-junction) of different substances, the structures of the present invention, which are
exemplified in Figs. 4A and 4B and Fig. 5, are, as it were, mixed-junctions. Thus, it can be said
that the organic light emitting elements shown in Figs. 4A and 4B and Fig. 5 are organic light
emitting elements based on the new concept.

Further, the triplet light emitting material for red color is used for the triplet light

emitting element based on the concept shown in Figs. 4A and 4B and Fig. 5, whereby an
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the host material in case of a space 512) are m xed in any one of spaces
511 to 515 each between the respective regions. In other words, although
t he spaces 511 to 515 each between the respective regions are shown by

broken lines in Fig. 5, no organic interface actually exists. It can be
said that m xed regions are provided. In the triplet light emtting el enent
as well, the carrier novenent is snboth since the organic interface is not

formed. Thus, the elenent life is not adversely affected. Further. the
function se arahlon i.s. re anm nati.on tructure

d thus
thore o RS0 beBhmRineairadt dor Yed Pl g be Pian selon wRCHERiP ef oy
while they u |2 ] :
(het or o LY S et g A B UERHR, | b5 (R KA e i
i nventi onwhidt ahbdirRe tx@eRhieti@indrd dol@rs .of Afgharnisl nfie davebriblg, bésidl powas it
were, mxed-junctions. Thus, it can be said that the organic |ight
em tting ebesveptiongslowrer,and ﬁm@sngezm caled flnptuatien with in® ispwalier ghan wndrmghby

emtting el enents € new _conge Further, the triple
o Lt ng FRPGIRCIP DR R EER JE MY (GCRaCR B aRnal R g e fof Py
el enent baspd.f ?bf ofpncept shown in Figs. 4A and 4B and Fig. 5, whereby
an 17 organic Tight emttlng el ement for red color can be provided in
whi ch e ssi onFeifthérilofd) Ay the abdveddestribdddisplhy tevits it wﬁ@ferﬁmnhmth@rmlaéd :
Further, a display device can be manufactured in which a balance of the
three pri [irmoyioocascdis:lqsfed lin dfiet piesentoneention ds implemented jini ¢l sipglgk tight emitting
consunptiop is and a e of c or fluctuation with tine
smal | er tﬁgﬂ‘eﬁ'ﬁ ‘fgf gEER CO"S{/"" Q‘“Fn OlORdIOf | CFS%OBY‘“H‘EOQW“‘E}H“{'?? ﬁ‘@““é‘l‘fénéjﬁt“ ifgif
red col or r

{‘ﬁ%ﬁib’ihgéh% the 't ﬁ@h tmtteH @ggﬁagé%”éé bl ﬁ{)g/egj %QE‘osuﬁRé Gmﬁ’lﬂe %gﬁt bl e

col or. Fur evi ce,

that the Iﬁghﬁ&mtlm@ﬁﬁlte@ﬁl &7 odéeslt.‘doqx&etﬂ bilue ddér, Bf eﬁem&amemﬁﬂsp@ﬂmgsnateml is
impl emented in the singlet Iight emitting
made to emit light without doping (or a material for emitting light of green color or blue color

is selected) in Figs. 4A and 4B or Fig. 5.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 shows a structure of a conventional organic light emitting element;
Fig. 2 shows a state of an organic compound film;

Fig. 3 shows a structure of an evaporation device;

Figs. 4A and 4B show structures of an organic light emitting element;
Fig. 5 shows a structure of an organic light emitting element;

Fig. 6 shows a state of an organic compound film;

Figs. 7A and 7B show structures of an evaporation device;

—— .

Fig. 8 shows a structure of an evaporation device;
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el ements for green color and blue color, not. the conventional |am nation
structure. That is, it 1is favorable that the triplet light emtting
material to be doped is substituted with the singlet 1light emtting
material for green color or blue color, or that a carrier transporting
material is nmade to emt light without doping (or a material for emtting
| i ght of green color or blue color is selected) in Figs. 4A and 4B or Fig.
5. BRI EF DESCRI PTI ON OF THE DRAW NGS In the acconpanying drawings: Fig. 1

ho a struct e nvent on it I t Fi 2
ghoﬁ a :tage agorﬁo‘ﬁlra%é O\é”EBIFﬁ% ??‘Tarmlgﬁﬁgpfs‘vel?‘élﬁgl ggsterﬁgfzre ofI gn
evaporati on deyj Qel()AFﬂogﬁ)C %mﬂlcﬁﬁeé&%&%&m&%wes of an organic |ight

emtting elenen ows a structure of an organic light emtting

el enent; Fig. Exgshpmwa, cSctrat%ﬁsL@fﬁorﬁhstﬁI(m&BbCadﬁsmh@ulﬂdlcf:;l Im Figs. 7A and 7B
show structures of an evaporation device, Fig. 8 shows a structure of an
evapor ati on deﬁhgcéz shiogvsHi ¢gross Batiangl gaxosurewfadppbw@@mce, of forming a display
devi ce: Figs. to 10C show str ct ur es Ctl ve pi xels; Fig. 11

shows a cross E‘@c ShETS 3¢TP} %ﬁeﬁ'i’%“ ?t“éFt‘HF§gP§ Fig. 12 shows a
Cross sectiona; §tftH§%xH& §4sthﬁwa gygvs?u)‘fageel{&&%re iﬁ % créé 1:}%1‘?3}%1 rf&RRSof a

sectional structure o ow a top
surface sUispgkiyWeeicand a cross sectional structure of a di spl ay devi ce;
Figs. 15A to 15C show a top surface structure and cross sectional
structures of Bigsi 1§@| tg;lSC show a top surface structure and cross sectional structures of a display
device;

Figs. 16A and 16B show structures of a display device;

Figs. 17A and 17B show structures of a display device;

Figs. 18A to 18C show structures of a display device;

Figs. 19A to 19F show specific examples of electric devices: and

Figs. 20A and 20B show specific examples of electric devices.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an embodiment mode in implementing the present invention will be
described. Note that, in an organic light emitting element, it is sufficient that at least on€ of an
anode and a cathode is transparent in order to obtain light emission. In the present embodiment
mode, description is made on the basis of an element structure in which a transparent anode is
formed on a substrate to take out light from the anode. In actuality, it is also possible to apply
the present invention to a structure in which a transparent cathode is formed on a substrate to
take out light from the __c_z_lt_hode and a structure in which light is taken out from the opposite side

to a substrate.



device; Figs. 16A and 16B show structures of a display device; Figs. 17A
and 17B show structures of a display device; Figs. 18A to 18C show
structures of a display device; Figs. 19A to 19F show specific exanpl es of
el ectric devices; and Figs. 20A and 20B show specific exanples of electric
devi ces. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter, an
enbodi nent node in inplenenting the present invention will be described.
Note that, in an organic light emtting elenent, it is sufficient that at

| east one of ap .anode and a cathode is transparent in order, f‘o obt ai n
light enissi oni® FRPIERENIRS eRTeSAH BYEREM 2 aCtURNE: PIOBES S 1 OFAIE lightt he
basi s of . I .| ' : =1 ol S, - a
substr at e Pl ecetner? igtHERHER i oo BnlheRERE AL ARG Tk CPERTRAE 2
possi bl e t:oma@l\of nbdhRfRaaERN tripht8ight Omitlisy slefikhURiviigea iixethieglondwhich is
transparent cathode is forned on a substrate to take out light fromthe
cat hode artisclosst im thteupresenhinnbntidm, is dgscribes whikeefocusetd dnrtberfarmatioppb thetmixsilde
to a substrate. 19 |In inplenenting the present invention, a manufacturing
process of*8RB- organic light enmitting elenent is inportant in order to
prevent the foramation, L P M L€ L ST hod: of.

manuf act uri ng 5‘? HAp{ge"tq{)F?g%“{ H}é%l%[ %‘{#H}é‘ﬁéﬁé’%‘{e‘% ﬂ%‘\’/{";ﬁ@’aé‘“ﬁw"?%g‘%% rlelsg%o‘ln‘é,m%\l/ﬁi ch
i s di scl amaehbbNiyplen WheShesHe vaRUBMIhAINT10 & HR96Ed Resh whipbaatfof GHsRBe0And Ae
formation of the mxed region. Fig. 7Ais a top view ofp an evaporation
devi ce. Thrumlitpok estaporatide\spurses sregfrovided imgthe vackhembank. t Ve, ivariows mhteoinls
vacuumtank 710 i s arranged as, an ﬁ‘va oration chanber, and a rFI urality of

evapor at i JHVARBHIEEEn, FECHPRY$Ugh @ ol Risriias AT hop SATSRORng faterial. an

material s electron transporting material, an electron injecting material, a blocking material, a light
emitting material. and a constituent material for a cathode are separately ‘A;-)rovided in the
plurality of evaporation sources, respectively.

In the evaporation device having the evaporation chamber as described above, first, a
substrate having an anode (ITO or the like) is carried into a loading chamber. In the case where
the anode is oxide such as ITO, an oxidization process is conducted in a pretreatment chamber
(Note that, although not shown in Fig. 7A, it is also possible to provide an ultraviolet ray
irradiation chamber in order to clean the surface of the anode). Further, all the materials for
forming the organic light emitting element are evaporated in the vacuum tank ’-7.1(). However,
a cathode may be formed in the vacuum tank 710, or another evaporation chamber may be
provided to form the cathode therein. In short, it is favorable that evaporation is conducted in
the vacuum tank 710 up through the formation of the cathode. Finally, sealing is conducted in
a sealing chamber, and the substréte is carried out from an unloading chamber to obtain an
organic light emitting element.

——

The procedure of manufacturing the triplet light emitting element according to the
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having different functions such as a hole injecting material, a hole
transporting material. an electron transporting material, an el ectron
injecting material, a blocking naterial, a light emtting material. and a
constituent nmaterial for a cathode are separately provided in the

plurality of evaporation sources, respectively. In the evaporation device
havi ng the evaporation chanber as descri bed above, first, a substrate
having an anode (I TO or the like) is carried into a | oading chanber. In the
case where the anode is, oxide such as | TO an oxidization progess. i )
Conduct ed PIRSER: SPGB IR ek anbasle RBPE BRAVIRITHBLUR ot SRCURC Witk o
TA, it is i. bl | ' , i graghat lon, er
o or der "t SSPRABEIE 78 (ofosB b AR U k@b oMoy, it PhRhoREo BRRERET
form ng thgf erafdly &n lokgiic esthpdunadiiad esmitut&l 6f @RRO frafpdrting MARKAFZUMN
tank 710. However, a cathode may be fornmed in the vacuumtank 710, or

anot her evelparat tramsparting beteriabf22heand giripleit Hght emdttihg materiab7 2dnhising théreacsiim,

In short, it_is favorable that evaporation {s conducted in the vacuumtank
710 up t hr BAKH 1P wdighdiagghe thise G aRasaIQnSOHEsgR (anergamq Sﬂm%"é‘afi EMRPArHGRHIE fed
in a seall ) I (! . f i
chamber o/ NeTER cotiloh1eastRidL Ahfoeith7 A fahd 8 ofidhic oBofa MU A

nmanuf act ur idifcd £918) s eShodtisthiple eRahpleng el enent according to the 20
present invention using such a single chanber type evaporation device is

descri bed wit h Firstfaesubsteate 701 Fagng IiBaadecX® is erticdimd the esuah tadle7 Uhondim
tank 710). Féﬁq 7B shows a process aof formng an organi ¢ conpound film
const i t ut efixesf bysa Fying table Aiithe subrgratedt genesllydade tg pptatg pitbe Higls of EXFRYIAIM g
material 7 i ) i j .5 § erial j he.vacuum
Fank 710 wheshARindisdf i Flobidithe Pt WARAELR, plies dhfest T el
evapor at i ofhefiOllchRtather 41PL2 RMeafedabdi vap6RIPHeNbIE waRPoringOMakeHl F21.e Aftef b/,

and an organi ¢ conpound evaporation_ source c 718) as the nost sinple
exanpl e.  predetermined evaporation rate (unit: A/s) is obtained, a shutter a 714 is opened to thereby start
evaporation. At this time, a container b 713 is also heated with shutter b 715 closed.

Thereafter, the shutter b 715 is opened with the shutter a 714 opened, and thus the
electron transporting material 722 is co-evaporated to form a mixed region 704 after the
formation of a hole transporting region 703. Accordingly, an impurity layer is not mixed
between the hole transporting region 703 and the mixed region 704. Note that a very small
amount of the triplet light emitting material 723 is also doped upon the tormation of the mixed
region 704 (the state shown in Fig. 7B).

Further, in order to form an electron transporting region, the shutter a 714 is closed with
the shutter b 715, and heating of the container a 712 is finished. Accordingly, an impurity layer
is not formed between the mixed region 704 and the electron transporting region.

Note that, in the case where a hole injecting region or an electron injecting region is

——r

formed, evaporation sources for respective injecting materials may be provided in the same
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First, a substrate 701 having an anode 702 is carried into the vacuum tank
710, and is fixed by a fixing table 71 1(the substrate is generally nade
to rotate at the tine of evaporation). Next, the inside of the vacuumtank
710 i s deconpressed (10 pascal or less is preferable), and then, a
container a 712 is heated.to vaporize the hole transporting material 721.
After a predeterm ned evaporation rate (unit: A/s) is obtained, a shutter:
a 714 is opened to thereby start evaporation. At this time, a container b
713 is also heated with shutter b 715 c| osed. Thereafter, the shutter b 715
i s opened XR¢UW™M HEksHE: tlarFig. 7@4f%§éﬁ‘@ﬁle ihthet qape Wihpee th éthbet inggeting region is
transporti p1§1)vn@etdet;eltvza%I t%g ah3de RIS l%qbahgpf% Egm Kfa‘"l%l}é golgﬁrdﬁ%utﬂl?

the formaflon of transpor |ngr
laver is nefadfiaxegi .@axdp@ﬁibdt@ﬁhml;ﬂnﬁﬁgnﬁnﬁlrewdngntﬁm&ﬁbxzqaea% Hagri >fsed

region 704. Note that a very snal amount of the triplet light emtting
mat eri al 72@aposated enIodbﬁpmi)daﬁﬁa t[hes ftloer fommation alfthe mepuritx &ger cangiectvoikizd. (t he
state shown in Fi . Further, in order to forman electron transporting

regi on, the shuffit a@wf&w@eéu@%b@ {iapRlied, fitels pAssitile fo marpufactugayi! the KLganis of

t he contai hs f|n Accardin an I npu i.S,,not
formed bt NEB AL e e ey Rhe e 0 BT FridtapBie Py B e
Not e that, whard e nﬁi‘&ﬁre%% GreprO@iligd béthveed th@gegpeaimegbn@& q%%tlﬁ efh. 5. it is
injecting region is forned, evaporation sources for Tespective |nject|ng
materi al s pa.ssxﬂzletqartmzed&:ctlmﬂartcbezvammnorﬂjln thisicase!ns well kheAtbnation dfitige impRrity or
exanmple, in the case where the hole injecting region is provided between

t he anode ¥RYSr §3fHbe BECiHed singce &Wslrﬂéﬂf’(‘llrfl@e? 8gt sty 0 rthenahp organi¢ Hghtoomitting

i ect i ng. pspisgaR Bg magpmSisreitile St Prhuie e U cobt yBerey HEm G eEiP,
of the i MDlifd drvid@y B o GAPIePRERLRARE elclent.Ne above- described method i s
applied, it i's possib o manufacttre all the organic Ilight emtting
el ements descri Next, am evapomtionyprotedune formsaeh tpixeh i nfanofaetuding| €displue devide the
case shown in schematic diagrams of Fig. 8 and Figs. 9A to 9E. Fig. 8 shows an example of an
evaporation device with which the display device can be manufactured. The evaporation device
seems similar to that shown in Fig. 3 at first glance, but there is a greatly different point
between them. Differently from the evaporation device shown in Fig. 3 in which the separate
evaporation chambers are provided for the respective layers (that is, respective materials) of the
lamination structure, evaporation chambers are separately provided for the formation of pixels
of respective colors (red, green and blue) and evaporation sources of all the materials (except
for a cathode material) for forming a certain color pixel are provided in one evaporation
chamber (801, 802 or 803) in the evaporation device shown in Fig. 8.

What is important is that, as regardé the certain color pixel concerned, all the functional
materials (hole transporting material, electron transporting material and the like) are evaporated

without intervals up through the formation of the cathode to thereby prevent the formation of
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where the m xed regions are provided between the respective regions as
showmn in Fig. 5. it is possible to utilize the simlar co-evaporation. In
this case as well, the formation of the inpurity |ayer can be avoided
since the interval does not exist. Further, the organic light emtting
el ements can be manufactured by a simlar technique also in the case where
the m xed regions are provided in a singlet light emtting el enment. Next,
an evaporation procedure for each'pixel in nanufacturing a di splay device

[ h d
an exanpl e o B Opit NIRRT o uitpu PR smifilmy v promeny

manuf act ur pikelshii@ camREO e ddgopitichehhmBer SURENS simlar to that shown in Fig. 3
at first glance, but there is a greatly different point between them

Differently fr o thie caseapily ampaonitydieyércis foledh betwdengthe atiodehamh titeh €lectron
separate evaporation. chanbers are gr ovided for the respective |ayers (that

i's, respectPURPORREERIONIPT BlecyLInqchRg FRgiomn }&Wﬂéf’dheemt@ﬁi?d@?tamldﬁ injected

chanber s a W qn of respective
col ors (r oo SFETRBIHALAITESeL0h (bF e BHT IR ol o tond iR Pl
(except f gputeriagtvinsheth@bdagiddal ik efv%orfl@ﬂm Tids @ffe8i Edibles AL SnpBlittClay&’ . be
provi ded in one evaporation chanber (801, 802 or 803) in th g evaporation

devi ce shovemaovedFing th&, apiebiem & riotpaoutradt Of sourkgthe capoﬂ&@adjﬂiﬁe t@iBodeahivbe
col or pi xel n gr ned, the functional materials (hole transporting
materi al , 'E‘g‘tc d“?i’cri‘rfgﬁB‘F FYW@’%Féf’i"ﬁ\’ﬂ&fﬁi)lttﬁ&)f’) ke) are evapor at ed

W t hout interv h ormatl n.of .t he

prevent the forAﬁngllj(%r‘l)& g‘% nggjﬂ,nctht ﬁé’ i Wf]rtf"icgv quﬁ\}'éf‘qwl\i{?f et‘r?ailc‘itionl%fr?%[\?b’t“é?ol e
that the casiBRAS pifeld.i TRY diite FRAOSH i§ QKb inCEITTOA W I FRIXS! am 8 6 t1ode
evaporation chanber 804. In this case, the Fnpurity laver 1's bet’'ween
t he cat hodeubamletﬂﬁé ol veltith @ trantpazems piectrodeyaneiy) 002 (mdwedeeldhfoaneu RS DI NG
regi on). Howeve the cathode material is injected into the electron

transporti &g é’éffe(l)r? @’oimdeﬁ obyer pixel; Pjdeby p r@nkébamd)stmétusea RE3 eist caniedainite the

evaporation chamber 801 for red pixel to form an organic compound film 904 for red pixel (the
hole injecting region or electron injecting region may exist or not, but is omitted here.) At this
time, the substrate is covered by a metal mask 914 patterned so that the material is not mixed
into pixels of other colors (blue pixel and green pixel) (Fig. 9B).

Next, the substrate is carried into the evaporation chamber 802 for green pixel to form
an organic compound film 905 for green pixel. The metal mask 914 is at the position shifted
from the previous position, so that theAg;_a_t-ééial_ is ﬁot mixed into other pixels (Fig. 9C). This
is similar to the case of the formation of an organic compound film 906 for biue pixel (Fig. 9D).
Finally, in the cathode evaporation chamber 804, a cathode 907 is deposited in common with
the three pixels (Fig. 9E).

‘Note that the order of the formation of the organic compound films of the respective

color pixels may be any order. In the above-mentioned manufacturing method of the display
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sputtering when the cathode is evaporated. This effect enables the inpurity
| ayer to be renobved, and thus, a problemis not occurred. O course, the
deposition of the cathode may be conducted in each of the evaporation
chanmbers (801 to 803). A shadow mask which is a known technique is used for
the application of respective colors of pixels. The state thereof is shown
in Figs. 9Ato 9E. First, as shown in Fig. 9A a substrate 901 on which a
transparent el ectrode (anode) 902, is divided into a red pixel 911. a

green pixel 912, and a bl ue pixel 913 by a bank-shaped structure 903, is
carried i revicenthe f‘é’\ﬁ&’b‘@ﬂ&ﬁ@ﬂ”@héﬁb@ﬁ %%lﬁlofmd gee@n@nstéluet o forman organic

d fil d t | ect
Cjecting reg %ae‘*mf G i3 St MiGns BEGHRL § B HEPBOJ g MRS fxfalééﬂmt he
substrate thﬁlsq&i’ﬁ% teralaar(r%L%lro Jléct%;vd' @:‘i’m?rans Lﬁﬂutrn?t%nﬁlhei g ) Elnul S

not m xed 170t Yot her  coloF 5 ue pi xel and green’ pi xe

9B). Next ,mit&ealswl&shmme&n infate€ril foesl chtlhb@e taka thy HRouat liged 6ElowbeHo®eerf o
green pixel to form an organic conpound film 905 for green pixel. The
met al maskn@gdals gsesh for B grgenit light grnitingelementarhthpreperd vientiop ors nadt dimitego
t hat the nEterlaI is not mxed into other pixels (Fig. 9C. This is
simlar td"¥A% case of the formation of an organi ¢ conpound film 906 for

bl ue pi xel (Fi gordiRlin-bafl8bhouddd dbSeRRUNOIRORY AROIAL 'c%(ps . g{E)tlﬁaoﬁg[[ee

cat hode 907 is deposited in c mon Wth the thrée pixels

that the dngetingfmitegalkorarat phthaldtydnlivee C(hgamaﬁe:ccrammﬁdtd IJSFTE‘HQPC’D.hQupper
respective color pixels may be any order. In the above-nentioned

manuf act urdbipleryamae (hereinafecr afspecip as »GuPC " Yapi the like Hee ghormdihesrexiss materials
conducted.in t rred ﬁerlal

ole 1 ny edb MR A8PigE Fotordi B p PR o R VBt o g retivier
transpor t ifigkyiRbhdm! (heRhaltk P28 tmhsecfsmﬂ@wjaa@ﬁed&k ith qaohlsaf;éﬂg@af&ﬁ& %ual :

alight emtting material, a constituent material for a catho and t

i ke are I(hei‘emdftblerlefmredl-fb\aev%S )t peyaniline, polyvinyl carbazole (hereinafter referred to as
“PVK?”), and the like can be given. Further. a polymer compound of insulator is effective in
terms of flatness of an anode. and polyimide (hereinafter referred to as “PI”) is often used. In
addition, an inorganic compound is used, and an ultrathin film of aluminum oxide (hereinafter
referred to as “alumina™) is given besides a metal thin film made of gold. platinum or the
like.

Aromatic amine-based (that is. with bond of benzene ring and nitrogen) compounds are
most widely used as the hole transporting materials. As the materials widely used. there can be
given, in addition to above-described TPD, starbu:st .t_vpe aromatic amine-based compounds
such as 4, 4'-bis[N-(1-naphthy!)-N-phenyl-amino]-biphenyl (hereinafter referred to as "e-NPD™)
that is a derivative thereof. 4. 4. 4"-tris (N, N-diphenyl-amino)-triphenylamine (hereinafter
referrgq“to as “TDATA™). and 4. 4. 4"-tris[N-(3-methylphenyl)-N-phenyl-amino]-triphenyla
mine (hereinafter referred to as "MTDATA™). e
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materials used for the organic light emtting el enent of the present
invention are not limted thereto. Porphyrin-based conpounds are effective
anong organi ¢ conpounds as the hole injecting nmaterials, and

pht hal ocyani ne (hereinafter referred to as -'H Pc"), cupper phthal ocyani ne
(hereinafter referred to as "CuPc"). and the |like are given. There exi st
materials in which chem cal doping is conducted to a conductive pol yner
conpound. and pol yet hyl ene di oxythi ophene (hereinafter referred to as
"PEDOT") doped with polystyrenesulfonic acid (hereinafter referred to as
"PSS"). poly anMetahecompidxeyiany bftemnised ak ahd BReabmafangsortind efatethld, ndSmetal
"PVK"), and the |ike can be given. Further, a polymer conpound of insul at or
i s ef fecti¢emplexes kaving @ﬂumplamerfésbtqﬁorarbeamolmakqigqoyﬁmfdé abpeg-désqribeder

referred t " fte .used itio C GO _

used,  and qut*e(%f%ﬁt@ﬁp SR Sinccia i Bhereind e Bl red P A TP A Vo
"al um na'" . _ )k
the 11 ke, TR RO Lo i O Ing e R Rl BRED BB ES

ni t rogen) qahmhuﬂld&)@%&ydnmsibxphedﬂblﬁlum&dmé(ﬁeﬁehﬁttbﬂfeffu’ﬁ'd’cﬁbe&OTBAlqg) that is a
materials. As the materials wdely used. there can be given, in addition
to above- daysed mdwmpl@% andthedike gagiver ofvlsoi thersrira givea swthl completkavingich

o as . Bl fpale] el B R B2 A RS befosiprala ine (nereinatier

Pl 2 O 4P OB S

(herei naf t egferred &5 aedZh(BEB).") MK hérmore 2k Adeitadn ROME! rﬁ%tﬁlsc(ﬁﬁﬁle@fst Qﬂadi@_@% as
the electron transporting materials, and netal conplexes having a
qui nol i ne dRdYasivessueh ase- bi@b‘tp.‘{l)rfo(‘ﬁ teet-badphenyh-1s d.choxslivbls(eerciosftvrirdfered

AIAﬁmi tri Ifsﬁjfg & P@# tl}émdq 9% 0'(}') ?e?tl-glgtyl)phenyllj)n{ r]}u o(‘< {d(zatl)lre]a’f \l?benrzgrree(li’]gr%gm%tgr as
referred to as “OXD-7"), triazole derivatives such as 3-(4-tert-butylphenyl)-4-phenyl-5-(4-
biphenyl)-1, 2, 4-triazole (hereinafter referred to as “TAZ”) and 3-(4-tert-butylphenyl)-4-(4-
ethylphenyl)-5-(4-biphenyl)-1, 2, 4-triazole (hereinafter referred to as “p-EtTAZ”), and
phenanthroline derivatives such as bathophenanthroline (hereinafter referred to as “BPhen”)
and bathocuproin (hereinafter referred to as “BCP”) have electron transporting property.

The above-described electron transporting materials can be used as the electron injecting
materials. In addition, an ulrtathin film, which is formed of insulator such as an alkali metal
halide such as lithium fluoride or alkali metal oxide such as lithium oxide, is often used.
Further, alkali metal complexes such as lithium acetylacetonate (hereinafter referred to as
“Li(acac)”) and 8-quinolinolate-lithium (hereinafter referred to as “Liq™) are also effective.

As the blocking materials, BAlq, OXD-7, TAZ, p-EtTAZ. BPhen, BCP, and the like

- described above are effective because of the high excitation energy level.

As the triplet light emitting materials for red color, there are known 2. 3, 7, 8, 12, 13. 17,
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hydr oxybenzo[ h] - qui nol i nate beryllium (hereinafter referred to as "BeBq, "),
bi s (2-nmethyl -8-"quinolinolate)-(4-hydroxy-bi phenyl)-al um num (hereinafter
referred to as "BAIg") that is a mxed |ligand conplex, and the |ike are
given. Al so, there are given netal conplexes having oxazole or thiazole

| i gand such as bi s[2-(2-hydroxyphenyl)-benzooxazol ate] zi nc (hereinafter
referred to as "Zn(BOX),") and bis[2-(2-hydroxypheny|)-benzothiozolate]zinc
(hereinafter referred to as "Zn(BTZ),"). Furthernore, in addition to the
nmet al conpl exes, ciaz derlﬁatlves suc

2-(4- b 3hea§1oytasthyﬁ9{%f S togR Har RS SheTaiP e et ACeto o BIORR bis[2-2-
3
e o az op By, poReT)lhehe . sl e inh :ili b (A ROSER A b as Inytpacacy

derivati vegyfumehikgs 3-(4-tert-butyl phenyl)-4-phenyl - 5-(4- blphenyl) 1, 2,
4-triazole (hereinafter referred to as "TAZ") and

3-(4-tert-butyl phenyl)-4-(4- ethyl phenyl)-5-(4-biphenyl)-1. 2, 4-triazole
(hereinafter referred to as "p-EtTAZ"), and phenanthroline derivatives
such as ba?ﬁ$ﬁﬁ€ﬂ%ﬁﬁhrollne (hereinafter referred to as "BPhen") and
bathocupropgmgggﬁl Lngfter referred to as "BCP") have el ectron transporting
property e above-described electron transporting materials can be used

as the el ectr onini this@eibodemerP4E61gahie lighhemtdhd ERMentshow inatiBi 44 finlwhicim ch
is formed of insulator such as an alkali netal halide such as |ithium

fluoride ocleaurckraimeqmtganeemm ehanpgedh oagn Ieiletcrrbmnmg&turtgematesldbﬁt lesﬁrmsletzetween a
Furt her, alkﬁ(%?gftal Iexes such %%hlun1 ce ylac

(her ei naf t §#19 é"“ compy “T)'“ ¢ ?e&h'lcﬁ Y 7YRGIRL % 1 i t hi um
(hereinafter r t : I Ve . |,0

mteri s, BAl o T E0! ‘919%3" iiclin & fﬁ‘ﬁﬁ“ PIEGRL B pBrof bl O Bk by

above are qidtteﬁhkvzﬁxdbﬁﬂﬁ‘tst&&bﬂfdtd e o @hncﬁ)ﬁmahadid an t@rﬁ@midng bfepated. Ahe tohes
triplet light emtting materials for red color, there are known 2. 3, 7, 8.
12, 13. 17subspate@ldevimgtthy anazed0238¢rmedt mtq/mervagmlan tamdirps (%h@weurnﬁlrgséfr\ and
referred t

oEP
byt dy b - b2 By BRRCoagHasE s S¥bgraian Heres e peeedineR GV Kings phmategpls foug
to as "Ir(RinR} HAE§ohding to organic compounds and one kind corresponding to metal to be a

cathode) are evaporated.

Then, «-NPD that is the hole transporting material is evapora'ted at an evaporation rate
of 3 A/s to form a hole transporting region with a thickness of 40 nm. Thereafter, while the
evaporation rate for «-NPD is fixed at 3 A/s, evaporation of BAlq. that is the electron
transporting material is started also at an evaporation rate of 3 A:s. Thatis. a mixed region 407
in which the ratio of the rates of ®-NPD and Alq;is 1 : 1 is formed by co-evaporation.

The mixed region 407 is formed with a thickness of 30 nm. and at this time, the middle
region corresponding to 20 nm in the mixed region 407 (that is. 3 nm to 25 nm in 30 nm of the
mixed region) is doped with PtOEP that is the triplet light emitting material for red color as a

light emitting mdterml 408 at a rate of 4 wt%%. 2-NPD and BAlq. cach have high excitation
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and the |ike. Enbodinments [Enbodinent 1] In this enbodi nent. an organic
light emtting elenent shown in Fig. 4A, in which an electron injecting
regi on conposed of an electron injecting material is inserted between a
cat hode 404 and an organic conpound film403. is specifically exenplified.
First, ITOis deposited into a filmwth a thickness of approximately 101)
nm by sputtering, and a gl ass substrate 401 on which an anode 402 is
formed is prepared. The glass substrate 401 having the anode 402 is

carried into the vacuumcta S shown.i,fAoFlas. 7A and,,7B. In this .
crbod mentrerey ek ITEN FBibc@he e oo b B 0 A8 ot iftwiggdy case of
mat er i al sKif emMbodikiengls correspondi ng to organi c conpounds and one kind
corresponding to netal to be a cathode) are evaporated. Then, a-NPD that
i s the hol e trAfispiethicknesnbixhe alixddsregioa gO7 a¢uetle:ad() an. whikphe atapomationted x- 0
of 3 AAs to forma hole transporting region with a thickness of 4() nm
Ther eaf t eMNPIWH gaspleied. the gyapostion @?B@&c és gontinued, NETSTGhY an slegirogt trapspgrgng
evapor ati gn .of l. g, that s .the electron,.Q transportin teri LS ..
otarted aPeiShe08 i tortnsd % oheade ST 0 a0 dm T ERROE VbdTRET bEBAEAD7
in which t8@pletdd Mdo e Rmeatfs ePipRbtidi 2 QG whidh is itfe electroh ihjcfitd ARARY
co-evaporation. The m xed region 4pO7 is fornéd with a thickness of 30 nm
and at t hisstuiteteyithorg pitting &n integalon evaporats domabipnaximeteR0Hhmmi T eheasuinxeel
regi on 407 éthax is. 5 nmto 25 nmin_30 nmof the mxed region) is doped
wi th Pt CEPMETYAL 1SN0t Priis that shetormptipn oksn iRy layeeis iPagventsd a5 dgsceidrdprbay: a

'h: gﬂt eig’: :Fgallqghﬁmkﬁ £} Aoy b)fe Bltne' 8 GaBarda Y Hhve 3 N2Rh AR s B DxinfRGD 186V E
nm. Thus, a triplet light emitting element for emitting red color which derives from PtOEP is

obtained.

[Embodiment 2]

In this embodiment, an organic light emitting element shown in Fig. 5 is specifically
exemplified.

First, ITO is deposited into a film with a thickness of approximately 100 nm by
sputtering, and a glass substrate 501 on which an anode 502 is formed is prepared. The glass
substrate 501 having the anode 502 is carried into a vacuum tank as shown in Figs. 7A and 7B.
In this embodiment, eight evaporation sources are needed since eight kinds of materials (seven
kinds corresponding to organic compounds and one kind corresponding to metal to be a
cathode) are evaporated.

Then, after CuPc that is the hole injecting material is evaporated by 10 nm to form a hole
injecting region 503. the evaporation of ¢-NPD that is the hole transporting material is started

while CuPc is vaporized. whereby a mixed region 511 coinposed of CuPc and 0-NPD is

27



26 energy level, and thus. a blocking material 409 as shown in Fig. 4B is
not required in case of this enbodinent. After the thickness of the m xed
regi on 407 reaches 31) nm while the evaporation of.x- NPD is conpl et ed.

t he evaporation of BAlQ, is continued, whereby an el ectron transporting
region 406 is fornmed. The thickness is set to 10 nm Further, the
evaporation of BAIg_is conpleted and at the sane tine, evaporation of
Alga. which is the electron injecting material, is started without putting
an interval to evaporate by approximately 41) nm The reason the interval
is not put ‘P@qdhéfthetfﬁléeﬁﬂgmm%lnl*eﬂ tamayepihickngsy efviérnms prevent ed as
descri bed above s the c e is evaporated to
have a t hi cknesS¢dt ppf%%a ﬁh“fi‘sﬂ“’ l%‘]"%\t}plgb‘l Strpratatbyeill #ithg
el ement f oko @M E&l'c'?ﬁnﬁ[ﬁﬂnﬁ'@}&'fonMMCh'hgﬁ:rahc\!xe@v‘ pro?lq])ﬁto%l* that leth%sn‘E(lem lls

[ Embodi nent 2] In this enbodi'nent, an organic ting eleme

in Fig. 5 swrtsgpexhilt elPDyis va)oeuzﬁd Iv\fhe&ﬂby afmhiksd regldﬁG 1I7S‘co€f@3|@6éij 6t@d\I|P![§¢QIdECEP| m
with a thickness of approximately 100 nm by sputtering, and a gl ass
substrate SotPrapd-whhe mixed f&&’@délé@%ﬁ@h&wﬁéhﬂc BespPEpaned. The gl ass

bstrate 501 haying th de 50 K h
T Fige. 7A and o PR AR Hn e o CorBr G EER B KRS b o ta i

needed si nggh@inifingdtbsids 505, mhﬁrxuélfémcﬁr%\a%@themdﬂgémﬁw RIRASHSIBAED as the
or gani ¢ conpounds and one ki nd corresponding to netal to be a “cathode) are

evapor at edtripltdight emiténg GuReial Fatred eolohis dbpddeatidny et Therenfdrethie ahporzation of

evapor at ed Eé\ 10 nmto forma hole qr}Jectl ng regi on 503. the evaporation
of et-NPD THAEF jsdiniffedimdeytpaimaqaorB g“’h‘ﬁfl@rth%lll’loiﬂsl“%ﬂ‘afdtf@lj iss shrredav Idis B s

vapori zed. is\w‘l% ﬂgé/d, @th}e)f))e/% mixe c'l(r)e%loSn g‘lfc%%o%ee of CB and %ttl)éneu. [%he mixed

region 513 is set to have a thickness of 5 nm.

Then, the evaporation of CBP is stopped, and BCP is evaporated by 10 nm to form a
blocking region 506. Thereafter. while BCP is vaporized. evaporation of Alg, which is the
electron transporting material, is started whereby a mixed region 514 composed of BCP and
Alg; is formed. The mixed region 514 is set to have a thickness of 5 nm.

Subsequently, the evaporation of BCP is stopped. and Alg; is evaporated to form an
electron transporting region 507 with a thickness of 40 nm. The evaporation of Alq; is finished,
and at the same time. evaporation of Li(acac), which is the electron injecting material. is started
without any interval to evaporate by approximately 2 nm. The reason the interval is not put is
only that the formation of an impurity layer is prevented as described above.

Finally, aluminum as the cathode is evaporated by approximately 150 nm. Thus. a triplet

light emitting element for emitting red color which derives from PtOEP is obtained.

[Embodiment 3]



27 formed. The m xed region 511 is set to have a thickness of | () nm

Next, the evaporation of CuPc is stopped, and only Lx-NPD i s evaporated by
3D nmto forma hole transporting region 504. Thereafter. evaporation of
CBP that is it host material is started while cx-NPD is vaporized, whereby
a m xed region 512 conposed of ! x-NPD and CBP is fornmed. The m xed region
512 is set to have a thickness of 10 nm Next, the evaporation of x-NPD is
stopped, and CBP is evaporated by 20 nmto formit [|ight enitting regi on

505. Duri t f t f. th tt Pt OEP t
DrTpl et 11 ot BARE EPRGO L b i Pher Bt of we GpBa pics shgwg in Figs. A
Ther eaf t ef, ot @ ¢ gecﬂﬂealwqembl%d chg-:grak&étﬁbﬁ“d%tﬂfc@ shAWH iP¥APY RLiRA QftnBCP

vvhlchlstheboklng materla Is star le CBP 1s vaporlze vvhereby
a m xed regiporutbhdeciorpoheatbotornCBieh ping].BSBei thatfth rattencth@nrdrade th FlLe‘gluO.h
513 is set to have_a thickness of 5 nm Then, the evaporation of CBP is
stopped, Higs- Bom PE g sfsredtheringelon- nm t o form a bI ocki ng regi on 506.

Thereafter % vaporatl on 3 .which.s

el'sctron ¢ androrosgrEaRarn it A PRAFRUEDA - Abfiiuth CFued b Eop e
conposed gieBGRd @'&‘i’pleﬁﬁ@@eh&nﬁ%l&ﬁﬁntfUF?ed‘&df@r%srsﬁQ\l\/ﬁ"h P4 104 iSRhnd@cllRye 2
t hi ckness' of '5 nm ‘Subsequent|y, the evaporation of BCPTs stopped, and

Al q, is eHapoCaPet thohbleinjeaing nudieridl oo NPy i iepmi¢ irngpoegi omt&Ril. BAlghisahe

t hi ckness of 40 nm The evaporation of Alga is finished, and at the sane
time. evaplSFtERN EHNSBPIUDE Mt andilgs the eéqféroa|nae<ftkrtsnn4tﬁrhécﬂ(?\':gl’ ireloged o i s
started | RlRoNANVCAMELY B S YARGLARE Pie ARREPXIANELY: B Ao MBn

reason the interva only orat 1o of® *ah I purity

laver is ppgy, er;tt@(tpas 2@658(1' be%&@QHzﬁ an%hd"c% ISYpaldi'td“iH Bﬂm e thervaRt; h@%t I's
evaporated by approximately 150 nm Thus. a triplet [light emtting el enent

for em ttocyriedbetwtanr Cube ahd deNPDeand bawebth GZqi andbtlai methereblyEprbadht ment
3l formation of an impurity layer.

Next, the substrate is carried into the evaporation chamber 802 for green pixel. and a
green singlet light emitting element having the mixed region shown in Fig. 10B is
manufactured. Here, CuPc is the hole irjecting material, ®-NPD is the hole transporting
material, and Alq; is the electron transporting material and also light emitting material. The
weight ratio in the mixed region is set to #-NPD : Alq, = 50 : 50. Note that attention is paid to
in order that an interval is not occurred between CuPc and X-NPD to thereby prevent the
formation of an impurity laver.

Further, the substrate is carried into the evaporation chamber 803 for blue pixel. and a
blue singlet light emitting element including the mixed region shown in Fig. 10C is
manufactured. Here, CuPc is the hole injecting material, ®-NPD is the hole transporting

material and also light emitting material. BAlq, is the electron transporting material. and Alg:

is the electron injecting material. The weight ratio in the mixed region is set to o-NPD: BAlqg-
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28 In this enbodi nent, the structure of each pixel of the display device
shown in Figs. 9A to 9E, is specifically exenplified. The evaporation
device shown in Fig. 8 is used as the evaporation device to thereby form
each pixel. Note that the reference nunerals in Fibs. 8 and Figs. 9A to 9E
are referred herein below First, the substrate shown in Fig. 9Ais carried
into the evaporation chanber 8()1 for red pixel, and a triplet |ight
emtting elenent for red color as shown in Fig. 1()A is nmanufactured.

Here, CuPc is the hole injecting material, a-NPD is the hole transporting
mat er i al .= BAL §). Nete that atehded is @aidt to dmspler thanmteradle nrealot oatidreél @twien CiRe
electron injecting material. PtOEP is doped into a mxed region conposed
of a- NPD aad&-NRDnd befecapds Aylat andyhiqotor thereby preventdls forgatinngdipn imppgy lavept OEP
=2() : 80 : 4. Note that attention is paid to in order that intervals are
not occurred between CuPc and o<-NPD and between BAlgq, and Al q, to thereby

prevent the fF?ﬂzﬂEJEirPRl:Efalfé'j}i§é§/rﬁgk5rhtfeb(b£/§£f&6xinhﬁéﬂll5l§ﬁ‘xﬁa§!ﬂ&§hé@é hi$ aGAlS 1 ed
into the evaporation chanmbef 8()2 for green pixel. and a green singlet

i ght em ddlomdjspthederite, hawhich atplivee] fdrredicoleglign estision whickidgrivds@m $1OEP,
manuf actured. Here, CuPc is the hole injecting material, O(-NPDis the hole
t r anspor t3 pigel forgEen splor Hgh enigpion which dedyesdram Alqy snfspixel fagbivacalor ghtand
al so |ight 1 ftjn kal . weight ratio.in the mxed region is set
t ox- NPD :e“l?{qﬂ;mghé% &E%é'gg hﬁlgjt%ltﬁja?regtg e ?%‘%re?’gzeﬁjai d to in order that an
interval is not occurred between CuPc and JC-NPD to thereby prevent the
formation of an inpurity laver. Further, the substrate is carried into the
evapor at i [Embidamberd]8()3 for blue pixel. and a blue singlet light emtting
el enent including the m xed re%on shown in Fig. 10C is nanufactured, .

Here. CuPc is th¥helssgurtfeely fif-oederdighh pmithng Apcs &5 theevmigl mbedimgpo? 5 ng

mat eri al &ggri@édslg tl!xiis%mbo%m %]ttl ng material. BAlg, is the electron
transporting naterial- and” q;

Fig. 11 is a cross sectional diagram of an active matrix light emitting device that uses
the organic light emitting elements of the present invention. Note that although thin film
transistors (hereafter referred to as TFTs ) are used here as active elements, MOS transistors
may also be used.

Further, the example shown here uses top gate TFTs (specifically. planer TFTs) as the
TFTs, but bottom gate TFTs (tvpically reverse stagger TFTs) can also be used.

Reference numeral 1101 denotes a substrate in Fig. 11. and a substrate through which
visible light can pass is used as the substrate. Specifically. a glass substrate, a quartz substrate.
a crystallized glass substrate, or a plastic substrate (including plastic films) may be used. Note
that an insulating film formed on the surface is also included in the substrate 1101.

A pixel portion 1111 and adriver circuit portion 1112 are formed on the substrate 1101.
The pixel portion 1111 is explained first. .

‘The pixel portion 1111 is a region for performing image display. A plurality of pixels
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is the electron injecting material. The weight ratio in the mxed region is
set to of-NPD : BAIlg, 29 = 20 : 80. Note that attention is paid to in
order that intervals are not occurred between CuPc anda-NPD and between
BAlg_ and Alg, to thereby prevent the formation of an inpurity |ayer.
Finally, an Al:Li alloy is evaporated by approximately 150 nm as a cat hode.
Thus. a full- color display device, in which a pixel for red color |ight

em ssion which derives fromPtOEP, a pixel for green color |ight emn ssion
whi ch derives fromAlq,, and a pixel for blue color light em ssion which
derives f rexist@n-thiPEubstrateusretl) TEERN 102 foreahiraldidg theEmiadit veatecBic obriehoflewing
structure of a full-color |light emtting device as shown in Enbodinent 3 is
descri bed WHgWIEigEENiging clemegt (hereaftgr rgfesred 4@ asure elestnigicuneeatpoairobT FR)

active matyix {1 it vice that uses.. t organic |ight_em.tting
el enent s o# hl?ﬁﬂeél%?gggﬂ%ng%jé?\r}ggg’?lgr?.°‘Nbctc§"m‘?3{“§g1r?E ’J‘gﬁ‘%ﬁh‘f“ﬂ'%ﬁh{b ire formed
transi st ory dablepikef ! Notd @hedlhRHeh BnF3helétdGic Blrfertt 681 AT RShAAPH inBig. 11. a
el enents, MOS transistors nay al so"be used. Further, the exanple sHown
here uses TBP fgaioetrdlifig tiiesqemint bf abltage applisdas a FhEDS thrzlddiec culfehbcoditél TFT
bottom gate TFIs (typically reverse stagger TFTs) can al so be used.
Ref er ence hgrraftar referred taaparsvgtching Sk ) sradsoifarmedy. 11, and a substrate

t hrough whi ch i.sible light can pa s used. as the substrate.
Specifically, a\ﬂgll§ ieferabled a& gpeha “ezﬁéjé"t%f u§?fgf§’f ﬁ’ﬁtez"ic"“ac”&e%‘foé‘itrpf TEL 14¥%ss
substrat e, ARfowbhilt AYIdsSibRUS 5 & B-chhritel YETNRiRY A5 thnnt] TP Lad R i
Note that an li%nsul ?tossng filmfor r?ed on the lsﬂlugr‘{?éace ins afﬁsBodl nclréljﬁgéyﬁl?glyt he
substrat e supPiess thepmoaht gftelddtrimcut e camsameptiolt invke casé vbbietanpabdld Gthd dibdniar €
formed on the substrate 1101. The pixel portion 1111 is explained first.
The pi xel Yghtemiiting elemeng iscoppepteshiofthy elpetrie suime gontrrl g Tdias phoayn infFig. 11.

plurality of pi )Ftex}tlsler, the pixel electrode 1103 is electrically connected to a draiﬁ*bf the electric
current control TFT 1102. A conductive material having a work coefficient of 4.5 to 5.5 eV
is used as a material for the pixel electrode 1103 in Embodiment 4, and therefore the pixel
electrode 1103 functions as the anode of the organic light emitting element. Indium oxide, tin
oxide, zinc oxide, or a compound of these (such as ITO) may typically be used as the pixel
electrode 1103. The organic compound.film 1104 is formed on the pixel electrode 1103.

In addition, the cathode 1105 is formed on the organic compound film 1104. It is
preferable to use a conductive material having a work coefficient from 2.5 to 3.5 eV as a
material for the cathode 1105. A conductive film containing an alkaline metal element or an
alkaline earth metal element, a conductive film containing aluminum, a lamination of these
conductive films with aluminum or silver, and the like may typically be used as the cathode
1105.

Further, the layer composed of the pixel electrode 1103, the organic compound film

1104, and the cathode 1105 is covered by a protective film 1106. The protective film 1106 is
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30 exist on the substrate, and a TFT 1102 for controlling the anmount of
electric current flowwng in an organic light emtting elenment (hereafter
referred to as an electric current control TFT ), a pixel electrode
(anode) 1103, an organic conmpound film21l 1 04. and a cathode 1105 are
formed in each pixel . Note that although only the electric current
control TFT is shown in Fig. 11. a TFT for controlling the anpunt of
voltage applied to a gate of the electric current control TFT (hereafter

referred tQ .a it chi FT) is.akso fornmed. [t.is preferable t ..a
o channel SERRR o IR hE Slaea RiE S femenh o SEsT iRE et Al on
It Is PosﬁltHH@, sil&oH%ﬁyﬁE}idE; ARAMH oiriﬁa}taM§thﬁ))§deQbP&ﬁH&?hyﬂfEﬁlﬁﬂ&nmi fike
effectively suppress the anount of electric current consunpti'on in the

case wher earaonpisadal of a inheeriol fgatheprotectipetfilani ibi ng el ement is connected to
the electric current control TFT, as shown in Fi g 11. Further, the pixel
el ectrode 1103 The duivertqircui| 12 dp axpleined ney. al e giiyergiircuitd 182 dg arpgion for

current contrgl. TET 1102. A conductiye material -having a work coeff.iCi nt
of a5 1 ooaneesling T siging or oS et bs 18 PR Pone 11T eP Fenbiy S gty
Enbodi mentada sBitflrdoled:ef Blifferd Q?at&i,)ﬁ'ﬁlanang%%&ﬁ’gﬁargsm?%éﬁtgnd‘ﬁl:l'aol@%l%iﬁ Gre .
anode of the organic light emtting elenent. Indiumoxide, tin oxide, zinc
oxi de, or fameEdnPoCMOSirtliesEnficed bf asnicRadneNBYTUYRT ad 4 p-chennes FETAS OB e

pi xel electrode 1103. The organic conpound film 1104 is forned on the

pi xel el eshowriin Higobl ag mbasiunnii fon thesheireudishode 1105 is formed on the

or gani ¢ conpou film1104. 1t is preferable to use a conductiye naterial
havi ng a work c%[Ffﬂ? ikgﬂ‘fmfg?gcfw_@g?‘&&eél?‘??@_{/ﬁ'}fsCl%fuaﬁﬁ?‘é?feéloy%r‘%ffﬁéebégécirhode
1105. A copduigidfe idt&ﬂptﬁ@ﬂh@dgﬂvﬂ%hgﬁaeéfgﬁédt@ea@%@|le\/_%l SHTREL cifluitdN Further,

al kaline earth metal el’'ement, a conductive fi'l mcontaining al umnum a

| am nat i onlthdughhbs pixet poudiontlil Vieadd thewiriwert dircait uni 2o formed brv e, sameGubdientd i ke
may typically be used as the cathode  1105. Further, the |ayer conposed of
t he pi xel eFgeil.cadCrord! camalsp bgalecuicelinemnaeied Mithput forming the driver circuit.

Furthermore, although the pixel electrode (anode) 1103 is electrically connected to the
electric current control TFT 1102 in Fig. 11, a structure in which the cathode is connected to
the electric current control TFT can also be used. In this case, the pixel electrode may be
formed by the same material as that of the cathode 1105, and the cathode may be formed by the
same material as that of the pixel electrode (anode) 1103. It is preferable that the electric
current control TFT be an n-channel TFT in this case.

The light emitting device shown in Fig. 11 is one manufactured by a step of forming
a wiring 1109 after forming the pixel electrode 1103. In this case there is the possibility that
the pixel electrode 1103 will have surface roughness. The organic light emitting element is an
electric current driven element, and therefore it is thought that its properties will deteriorate due
to surface roughness of the pixel electrode 1103

Alight emitting device in which a pixel electrode 120)3 is formed after forming a wiring
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1104, and the cathode 1105 is covered by a protective film 1106. The
protective film21106 is 31 forned in order to protect the organic |ight
emtting elenents fromoxygen and water. Silicon nitride, silicon
oxynitride, alum num oxide, tantalum oxide, or carbon (typically dianmond
|i ke carbon) is used as a material for the protective film1106. The
driver circuit 1112 is explained next. The driver circuit 1112 is a region
for controlling the timng of signals sent to the pixel portion 111

(gate signals and data signals), and a shift register, a buffer, a latch
an anal og 120btcaialst bapsisiderghtae shoanrinFig.ci2elIn sitis Edserclevtde chmenriglectdnEhdad
circuit conposed of an n-channel TFT 1107 and a p-channel TFT 1108 is
shown i n Rhepixehelpeirosded 203 ds impirevetigompaeeddo dierstiuctuse ofNogel k-hat knovvn
structures may e used he circui str cture ) Shlft

Che buffer, |t el Pl ech pixel Apiesaththe el PR a1 Pymaife kel norh EL1 i
shifter ci 0, | n and river
oI LS1 C R AR ol LR S IR 900 H Hg i gl

al so be elregietiivay. |’M16Qﬁﬂkl§lﬁipe§trwnﬁr’éemali@tﬁd’ﬁtﬂﬁ@tu’&élﬁ,udh thEﬂhe@hrli]C‘mape structure
Furthernore, although the pixel electrode (anode) 1103 is electrically
connect ed dogs Rofeontaridhe pixe! edastrodplby Using AToVEISERADEY SUUCLiS, for gxample. Anexgmgple ur e
in which tEe ciiath de iLs cowected to the electric current control TFT can
al so be udBYEOHNSPAWR E13 ¢ he pixel electrode may be formed by the sane

mterial as thah fdde e SR Hhion 291, L0 EALAAGR, ok b BB ol e

sane material as t pI X ectrode ode) |s p erab e

that the elogddd,iicformed (reRlg. tRNThOshape of e vanngaﬁdn@émﬁinomfﬁrtﬁdh 1310ssheAnen
The light emtting device shown in Fig. 11 is one manufactured by a step. of
formng &igi13(agiructos h@mnaranpwhfmgj cainbe foirmed b lasnatinge matoBwhich compesesase

th th th el ectrode, 1103 wi | | ve sur ace
roﬁgr;ﬁnlezs.a ‘?‘HB’%Z? ﬁ|”&d‘¥“‘ﬁﬁ’ﬁvﬂm“f’?ﬁ‘ X%Taé Reer fhanghat ‘gltg‘cf’}ef"ﬂ r‘?‘é’ﬁ? €. a

ariven el SHERniufif] dB¥h&! Kirforing et Hdo.! SAGr biruiRRRGE! £5ix didctrode

deteriorate
1303 or the wiring, and a cathode 1305, can be prevented due to such a shape. Note that,

differing from a normal active matrix light emitting device, a structure in which the cathodes
1305 on the pixels are given a stripe shape (similar to cathodes in passive matrix light emitting
device) is shown in Fig. 13.

An external view of the active matrix light emitting device of Fig. 12 is shown in Figs.
14. the that Fig. 14A shows a top surface diagram, and that a cross sectional diagram in
which Fig. 14A is cut along a line P-P is shown in Fig 14B. Further, the symbols used in Fig.
12 are also used in Figs. 14A and 14B.

Reference numeral 1401 in Fig. 14A denotes a pixel portion, reference numeral 1402
denotes a gate signal line driver circuit, and reference numeral 1403 denotes a data signal line
driver circuit. Further, signals sent to the gate signal line driver circuit 1402 and to the data

signal line driver circuit 1403 are input from a TAB (tape automated bonding) tape 14053,
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to surface roughness of the pixel electrode 1103. A light emtting device
in which a pixel electrode '1203 is fornmed after forming a wiring 32 1209
can al so be considered, as shown in Fig. 12. In this case, electric current
injection from the pixel electrode 1203 is inproved conpared to the
structure of Fig. 11. Further, each pixel arranged in the pixel portion
1111 and the pixel portion 1211 is separated by positive taper bank shape
structures 111() and 1210 in Fig 11 and Fig. 12. respectively The bank

h d h t th t
doos not oSl S hetlP Rt T D NPy R S b B A BTG e
for exanpl @ac ﬂgepmmb@an Idf‘ﬁﬁt%glfatdd%u“éﬁ'ﬁ’)vl@fdrﬂleg ifla TAB- mp‘é Why b DnRBded instead

separation portion 1310, serving both as a wiring and a s€paration
portion, ioffleTkB tape Fi()g 13 The shape of the wiring and separation
portion 1310 shown in Fig. fa structure having an overhang) can be
formed by I am naR¢lsEnge r‘i'ﬂf”&falvm e Klepipp asoxer matgring fpgmed whove Higt evgphaic light

havi ng an r k. th th of the ne (.f le, it —netal
i dey MR PR i e T b s ecT) Bl e BindB BRE Gty 1407
pi xel el ec&ﬁé?fé@rorﬂ-éa%mokn&%té’ﬁdl ha@be ﬁ’d%g fér tH@éd@@F‘l%dt@ﬁQﬁA()@ad?o@iﬁe@fhﬁf’cﬂ%@xq
due to such a shape. Note'that, differing froma normal active nmatriXx

l'ight em t tandgrathe caroet pass&;hrough nhema.temaMAcdhoWlnen £y holescovadfidedtitorh h@lastic
pi xel s are gi ven a stri (si.milar to cathodes in passive matrix

light em t (Raigrial 4406z éyd P%V@%%hom films 11106 3nd AdUGs(sReqHETally] @wn@tld likecarben ve

matrix lig eof Fi 12| sho Fi

Fig. 14A SEﬁm@ﬂ 0’{'“8%%33 "e’a"r %dr g%e"sr%&’ PGaf o\fmhe &Sgbcg@ét(?f‘ ShE:! ‘ldlqa‘ﬁf"gr‘r’?l n
whi ch Fi 9. Eldddigestst along a line P-Pis shovvn in Fig 14B. Further, the
synbols used in Fig. 12 are also used in Figs. 14A and 14B. Reference

nuneral 1401 i n Ja agditibdAthd sexiamd 487 5 coetrep by hisedlingmedtetA 1408 made fdin 1403,
and the organic light emitting elements are completely encapsulated in a closed space 1409 as
shown in Fig. 14B. The sealed space 1409 may then be filled with an inert gas (typically
nitrogen gas or a noble gas), a resin, or an inert liquid (for example, a liquid state fluorocarbon,
typically perfluoroalkane). In addition, it is also effective to form a hygroscopic agent or a
deoxidant.

Further, a polarization plate may also be formed in a display sufface of the light
emitting device (a surface on which images are observed) according to Embodiment 4. The
polarization plate suppresses reflection of light made incident from the outside, and is effective
in preventing a user s own image from being projected into the display surface. A circular
polarization plate is generally used. However, it is preferable to use a structure which gives
little internal reflection, by adjusting the index of refraction, in order to prévent light emitted
from the organic compound layer from being reflected by the polarization plate and returning

to the inside.
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denotes a gate signal line driver circuit, and reference nuneral 14()3
denotes a data signal line driver circuit. Further, signals sent to the
gate signal line driver circuit 1402 and to the data signal line driver
circuit 1403 are input froma TAB (tape automated bondi ng) tape 1405, 33

t hrough an input wiring 1404. Note that, although not shown in the figures,
a TCP (tape carrier package) in which an IC (integrated circuit) is forned
in a TAB tape may be connected instead of the TAB tape 1405. Reference

nuner al 1406 deq\% gﬁqa‘ff"af)pof?t&e g%zufﬁ hgi]t I OE ﬁ]%%éegr?()\{% dlsggﬁe%raf_)g'%lilmgﬁng TB’SW&EH

emtting el enents shownin

using a sealagie ubdd7s theRsigarfié ggwaetrﬁlaﬁigrelerﬁéms B&Htfihkdin fH@MlgIH?eMﬁﬁﬁi% hi&¥icd ﬁ@
a

cover material 1406, prOV|ded oxygen and water cannot pass throug
the mat eri Embodanestéwn i n Fig. 14B. a cover nade froma plastic naterial
1406a, and having carbon filns 1406b and 1406c (specifically, dianond |ike
car bon fiInB) formed on the obverse and reverse surfaces of the plastic
material 1 hl ed in Enbodinment 4. In addition, the sealant 1407 is
covered by a sealing material 1408 nmade fromit resin, and the organic

light enmitting ghepRRiumbodiertOATPhBive! MatdiRq uhﬁﬁlﬁgl deolc@vﬁh%%%sém askH09
as shown in Fig. 14B. The seal ed space 14 may then be filled with an

i nert gas ¢xampleaf Ia)hghnSMItbwdegﬁlmludmgmbdnganyaﬂL deviceediselpsedrbyeathe ipneseht
liquid (for exaqP E quid state fluorocarbon, typically
per f | uor oalW5hi&9n- Yig. %l“t 7 b, viey thegeofj and Fig 1aBuis 9 rasy sqctioRilaview gbtdrsspivc

agent or cutﬂﬁg)ﬁodq? %A:Lgt%‘ﬁ ed @'ilﬁ[)?t[’a“ zation plate may al so be formed in

a display surface’o i'ng device (a surface on which imges

are observed) aqg@igliing, tederERdeaHintEpAt 581 ddites PUATAL Bhd ledglllg%gmﬁmp[lbed%ses

refl ection of |ight  made incident fromthe outside, and ctive In
prevent i nghaeuster ths plastic inmegieerf & phitebshiapeyd pr ojfitmtshdpédninemberemdds pf pylyimide,
surface. Acircular .
polyamide, acrylic resin, epoxy resin, PES (polyether sulfone), PC (polycarbonate), PET
(polyethylene terephthalate) or PEN (polyether nitrile) can be used.

Reference numeral 1502 denotes scan lines (anode layers) made from conductive oxide
films. In this embodiment, conductive oxide films in which gallium oxide is added to zinc
oxide are used. Reference numeral 1503 denotes data lines (cathode layers) made from metal
films. In this embodiment, an bismuth films are used. Reference numeral 1504 denotes banks
made of acrylic resins. The banks 1504 function as isolation walls for separating the data lines
1503. Both the scan lines 1502 and the data line 1503 are formed with stripe shapes and
provided orthogonal to each other. Note that although not shown in Fig..m15A',.an organic
compound layer is sandwiched between the scan lines 1502 and the data lines 1503 and
intersection portions 1505 become pixels.

The scan lines 1502 and the data lines 1503 are connected with an external driver

circuit through a TAB tape 1507. Note that reference numeral 1508 denotes a wiring group
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pol ari zation plate is generally used. However, it is preferable to use a
structure which gives little internal reflection, by adjusting the index
of refraction, in order to prevent light emtted fromthe organic conpound
| ayer from being reflected by the polarization plate and returning to the
inside. 34 Note that any of the organic light emtting elenents disclosed
by the present invention may be used as the organic light emtting

el enents contained in the light emtting device of Enbodi nent 4.

[ Enbodi nent 5] In this enbodinent, a passive matrix light emtting device

wi Il be desmde fieth asetafi scanxmepl 80Dindefer@lte nemetal il HOY deotder Wik Wb Omade
organi c EL _device disclosed by the present invention. Fig. 15Ais a top
vi ew t her e&onbnget pf gonpsgrionswigings 3866 epspestethwith theedgtolinesi 1383 Byso. dthtauighgot

Fig. 15A al h | J P-P . i.g. 15A ref. | 1501
denot oo = SUBELPELGORTdne T RB sae 150 ACP T shibian EHEPEM R T e Fhdeieamay
menber, a Bl absneeansith B stad lideT AR AR A RERer made of pol yi ni de.

pol yam de, acrylic resin, epoxy resin, PES (polyether sulfone), PC

(pol ycar bonat e) ,Infig. 158p edfsrendeyuaieeal tis 1 @ périotel sk &ingofie by shp e feRhBehumeral
nitrile) can be used. Reference nuneral 1502 denotes scan |ines (anode
| ayers) madelkdenotesaravrrmmepebesadhteed tp theplastic pubstrits 184bthdousirihe seabmglme mbere

Rorcrence tofor &1 616688l ¥ e el i gt fo ¥ v
1504 denot o R o gTE Ry Ry N by b eReobich N5 rerd Bl 2 R e ARG Bt

i sol ation weder sneéntber feRaded  thgsdneme@tial dsithesubsttae 350 Batdgh 88 fd@ing gﬁkﬁrﬁz
1502 and the data line 1503 are forned with stripe shapes and provided

or t hogonal glass)@aeleste pasr be wstle Herean plastinowgivenistusshown in Fig. 15A, an
organi c Next, an enlarged view of a structure of a pixel region 1512 is shown in Fig. 15C.
Reference numeral 1513 denotes an organic compound layer. Note that, as shown in Fig. 15C,
banks 1504 are formed with a shape in which a width of the lower layer is narrower than that
of the upper layer, and thus the data lines 1503 can be physically separated form each other.
A pixel portion 1514 surrounded by the sealing member 151() is blocked from outside air by
a sealing member 1515 made of a resin, and thus a structure is obtained such that deterioration
of the organic compound layer is prevented.

In the light emitting de\-/ice of the present invention having the above structure, the
pixel portion 1514 is constructed by the scan lines 1502, the data lines 1503, the banks 1504,
and the organic compound layer 1513. Thus, the light emitting device can be manufactured by
a very simple process.

Also, a polarization plate may be provided in a display screen (image viewing surface)

of the light emitting device described in this embodiment. This polarization plate has an effect

that the reflection of light incident from the outside is suppressed and a viewer is prevented
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conpound | ayer is sandw ched between the scan lines 1502 and the data |ines
1503 and intersection portions 1505 becone pixels. The scan |lines 1502 and
the data lines 1503 are connected with an external driver circuit through
a TAB tape 1507. Note that reference nuneral 1508 denotes a wiring group

35 made froma set of scan |ines 1502 and reference nuneral 1509 denotes it
wiring group made froma set of connection wrings 1506 connected with the
data lines 1503. Also, although not shown, instead of the TAB tape 1507, a
TCP in whi . ' i ded.in the TAB tape may be connected with the
scan | nesﬁgrr?gﬁf'#gegg?g&ﬁﬁ!hee‘ggpl‘fynscﬁeﬁi Efﬁ?ﬁﬁéfg?‘éﬁ?& HipARePlatEds wedeNgice s
a seal i ng MaOHETorddo RERNE RECCAI WA ligh BhittE RORES e brEMET Aapgr ed
to the plastic substre{?e 1501 t hrough tl%le seaﬁ?ng mertfber 1§88¥HR§(? }%ﬁ{]ﬁ
cur abl e r essflacted byrthd polatizationgduie asd rdiernsé ad ihegnneriverionl 511 paerdradld®t & iaal
in which degassing s | ess and which has Iomagygrpscop[city is preferable.
It is prefSUcHiTe i3 Whichitheretustive indenisadiusted semsiues innperedlactionomt eri al as t he
substrate 1501 S incl udi uart z . ass) . or.plasti.c can be used.
Here, a plasti c?\frlr)g%%lea?’ :IESS&GSQ) .m‘i\lgg‘te?erﬁﬂ“éﬂ‘flg?ed‘iﬁ) @Fej{ﬁ?‘bfmé“‘ggr‘@&’ccﬁr‘g tgfs a
pi xel 1 egi &fbddimeént, inyp BB ihe oFddhic EP ClemdRRf RLGHLA bIY a7 Hed"
organi ¢ conpound Iaye)(rs. Not e t hat ,m as seﬁ%m In %gwlggé%k%%ﬁéénﬁgﬁg{dgfog
fornmed wit#sed. shape in which a width of the lower layer is narrower than
that of the upper layer, and thus the data |lines 1503 can be physically
separated form each other. A pixel portion 1514 surrounded by the sealing

menber 15 j d fromoutside air by a sealing nenber 1515 nmade of a
resin, antlal%tr%%osd%é&gtructure i s obtai ned- such that deterioration of the

or gani ¢ conpoung |tlﬁ¥,%ﬁlbio§irﬂ{n@,vzg1nb@ﬂnplé Rt LNGokiig hh »ﬁm:lli by &%tQPWIHE%g%a}dPIS

present invention having the above structure, the pixel portion
const r uct eutobigled rethsdight emitdise d&vic2, dekdribeddn Enblotiztent 504311 behesdialis 1504,

- Inamodule shown in Fig. 16A, a TAB tape 1604 is attached to a substrate 1601 (here,
including a pixel portion 1602 and wirings 16032 and 1603b) and a printed wiring board 1605
is attached to the substrate 1601 through the TAB tape 1604.

Here, a functional block view of the p_rinted wiring board 1605 is shown in Fig. 16B.
An IC which functions as at least I/O ports (input portion and output portion) 1606 and 1609,
a data signal side driver circuit 1607, and a gate signal side driver circuit 1608 is provided in
the inner portion of the printed wiring board 1605.

Therefore, the module in which the TAB tape is attached to the substrate in which the
pixel portion is formed on a substrate surface and the printed wiring board having a function
as the driver circuit is attached to the substrate through the TAB tape is called a driver circuit
external module in particular in this specification.

Note that, as the organic EL element included in the light emitting device of this

—

embodiment, any one of the organic EL elements disclosed by the present invention may be
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and the organic conpound | ayer 1513. Thus, the light emtting device can be
manuf actured by a very sinple process. Also, a polarization plate may be
provided in a display screen (inage viewi ng surface) of the light emtting
device described in this enbodinment. This polarization plate has an effect
that the reflection of light incident fromthe outside is suppressed and a
viewer is prevented 36 frombeing reflected in the display screen.
Generally, a circular polarization plate is used. Note that, in order to
prevent the case where light emtted fromthe organic conpound |aver is
refl ected bsedt he polarization plate and returned to the inner portion. it
is preferable to use a structure in which the refractive index is adjusted
to reduce inner reflection. Note that, as the organic EL el ement i ncl uded
inthelig rnﬁﬁh %h device of this enbodinent, any one of the organic EL
el enents dir'sclose g@ the present invention may be used. [Enbodinent 6] In
this. enmbodi nentip AR @XESEMNENDEin 2xBMPK! & 4 MotlieCth FhRhi NpAAtW Wirlhg Bdd & 1 S
provided in the light emtting device described in Enbodinent 5 will be
descri bed. ptovidednodhd légls lemitting de¥icg destfibed in Enitibdimpet 4l wiltbat¢sarbetl t o a
substrate 1601 (here, _including a_pixel portion 1602 and wirings 1603a and
1603b) and a prilAe&PAHs shey e B 1’1805“%%&% heaftached tra sgmsg\?er bt (heroa

t hrough th ; f L I . bl . i of .t print
w1 ng boapsfEt e pikelftion TR0 i it MR B XY g D8l S Fler
1 /O ports Eirdptt70A94d Wikings A 7034 4t 7004)lah @A )pridRAGYiARE bd&A9.706 & ARERedStb g2l
side driver circuit 1607, and a gate signal side driver circuit 1608 is
provi ded i substrhte 170dehropgh ttheoMASX taph&7(fF.i At fadctidmal bipch oavd ofl 6@Sprinfetbwirigy e,
the nmodul e in which the TAB tag% is attached to the substrate in which the

board 1706 is shown in Fig. 1

As shown in Fig. 17B, an IC which functions as at least I/O ports 1707 and 1710 and
a control portion 1708 is provided in the inner portion of the printed wiring board 1706. Note
that, although a memory portion 1709 is provided here, it is not necessarily provided. Also, the
control portion 1708 has a function of controlling operations of the dri\_ler circuits, correction
of image data, and the like.

Therefore, the module in which the printed wiring board having a function as the
controller is attached to the substrate in which the organic EL element is formed is called a
controller external module in particular in this specificatioh.

Note that, as the organic EL element included in the light emitting device of this
embodiment, any one of the organic EL elements disclosed by the present invention may be

used.

— . [Embodiment 8]

An example of a light emitting device in which triplet light emitting elements like those
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pi xel portion is formed on a substrate surface and the printed wiring board
having a function as the driver circuit is attached to the substrate
through the TAB tape is called a driver circuit external nodule in
particular in this specification. Note that, as the organic EL el enent
included in the light emtting device of this enbodinent, any one of the
organic EL el enents disclosed by the present invention may be 37 used.

[ Enbodi nent 7] In this enbodi nent, an exanple of a nodule in which a
printed wiring board is provided in the light emtting device described in
Enbodi mentshdworbySEmbédimisat tiesd 2i dve drivémbyp andigital einghgrap scale Bisglaylig Ahown TAB
tape 1705 is attached to a substrate 1701 (here, including a pixel portion
1702, a d&mbodigans. sTfafeh&N pREHNE fedcs of &mb@lman@%ﬁéxgwgﬁmu%%ﬁuéqaew%evl@g
circuit 17 s 1703a and a rin oar.d .1706
5" ot ach e wigROriEt ciETn R B AR 4 B Bhiae BaB el oo Pl BRGErH
bl ock vi e a‘hheat i ARtk b iuRBorR ARkgk hAAR dbRif@P¥Pehplo mg, digitiinfSe apown
in Fig. 17B, 'an IC which functions as at least |/O ports 7 and 171 and
a control spaledispluyl708 is provided in the inner portion of the printed
wiring board 1706, Note that, although a nenpry portion 1709 is pravided
here, it is notAsEcHSsEIGHTp opp pixekisad nthe preapisdighbapitting e lgraentiihownas Frgas a

function olling o fions o dr.i ver C|r uits rrect (
| mage dat 4 8/nheeect PRSAETEL WRDTe Yerh Tt ofd fsehS ni%s) FRBlr £ g
board havispgage Edﬁﬁ@ﬁtdro rlf\@%leh'?l% cu?r@ﬁtt 64 Eon § s@irtafihe® iR ddRistPRY RlEs| N
which the organic EL elenent Is formed is called a controller external
nodul e i n ganitiitalgate lire khikcispeaidid caltdgarcormipondingato, thasssiging iosani n the
el ement included in the light emtting device of this
storage capacitor Cs. An electric current controlled by a voltage Vgs between a gate and a
source of the transistor Tr2 then flows in the transistor Tr2 and in the organic light emitting
element.

The transistor Trl is placed in an off state after Trl has been selected, and the voltage
Vgs of the storage capacitor Cs is stored. The electric current depending only upon the voltage
Vgs can therefore continue to flow.

A chart for showing driving this type of circuit by digital time gray scale display is
shown in Fig. 18B. One frame is divided into a plurality of sub-frames, and 6 bit gray scale is
shown in Fig. 18B with one frame divided into 6 sub-frames. The ratio of 1ight emitting

B pgrit_)ds_ _for each of the sub-frames becomes 32 :: 16 :: 8 :: 4 :: 2 :: 1 in this case.

The concept of a driver circuit of the TFT substrate in Embodiment 8 is shown in Fig.

18C. A gate driver and a source driver are formed on the same substrate. A pixel circuit and

a driver are set so as to perform digital drive, and therefore a uniform image can be obtained

that is not influenced by dispersion in the TFT properties.
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enbodi nent, any one of the organic EL el enents disclosed by the present

i nvention may be wused. [Enbodinent 8] An exanple of a light emtting
device in which triplet light emtting elenments |like those 38 shown by
Enbodi nent 1 and 2 are driven by a digital time gray scale display is shown
in Enbodinment 8. The light emtting device of Enbodinent 8 is extrenely
useful because high efficiency |light em ssion can be achieved by utilizing
light emtted froma triplet excitation state, and at the sanme tine a

uni forminmage can be obtained by enploying digital tine gray scale

di spl ay. AlEmbedimens)ructure of a pixel used in the organic light enitting
el ement is sho 18A. .Reference sypbol s and Tr2 denote
transistors, V\g“}ggf%’} g’ﬁ'&ﬂ“%?%‘c'ﬂg O&hedérﬁﬁ" g“’&““%"cﬂ%‘&@é“‘&%ﬁ%i eé‘F“bbAﬂ“ the
electric c |so I o] n r.T thi.s

ol ect 11, cubeinehs016ols A AOMIRS! 4 Tol CpblE: SOATRGTLR" ol b e

si gnal is Atcordihgiy)elebric aﬁpmm%thﬁt&ﬂﬁﬁdé Ghbsecﬁghtéﬂutﬁhgﬁéﬁbé‘s & Wdifdikplay units
controlled by a voltage Vgs between a gate and a source of the transistor

Tr2 then ffangperaie @mumrrmdsﬁswwpr tinPcenvdntional oresandyamidardbiey theanivirtagey are

el ement. The traﬁﬁlstor rg Eﬁg aced. in ag of f state after Trl has been
sel ected, SAd YR Fpecially foyslechic inplianges thaise tterieons paweissayensetuchTase

electric c rﬁfbli@ Wﬁﬂg? ? f&'alkyw 9\95‘1’ éogrl Vé}kn(%nquﬁds le%(s.t t\ré]?er}rj%e;r{ﬁ:?% %eries

contlnuetoflow AcC or shvvlng |styeo

digital tilstlgngar).scale display is shown in Fig. 18B. One frane is divided

into a plurali tﬁ' of sub-frames, and 6 bit gray scale is shown in Fig. 18B

with one frame hmhabttninﬁmg d@Vlggb«ﬁtlrfémmmouﬂo@hnamcntotheheéd fighbackright dsnige one

periods for 1ac(p CP sub-frames becones 32:: 16 :: 8 4 2 :: 1in

this case !lqur crystal isplays, and has an organic compound film whose thlckness isless than 1 um.
Therefore the light emitting device can be made thin and light-weight. Electric appliances that
include the light emitting device as their display units are accordingly thinner and lighter than
conventional ones. This too leads directly to conveniences (lightness and compactness in
carrying them around) and is very useful particularly for portable equipment and like other
electric appliances. Moreover, being thin (unvoluminous) is doubtlessly useful for all of the
electric appliances in terms of transportation (a large number of appliances can be transported
-in a mass) and installation (space-saving). '

Being self-luminous. the light emitting device is characterized by having better
visibility in bright places than liquid crystal display devices and wide viewing angle. Therefore
electric appliances that include the light emitting device as their display units are advantageous
also in terms of easiness in viewing display.

To summarize, electric appliances that use a light emitting device of the present

invention have, in addition to merits of conventional organic light emitting elements, namely,
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The concept of a driver circuit of the TFT substrate in Enbodinent 8 is
showmn in Fig. 18C A gate driver and a source driver are forned on the
same substrate. A pixel circuit and a driver are set so as to perform
digital drive, and therefore a uniforminmage can be obtained that is not

i nfluenced by dispersion in the TFT properties. 39 [Enbodi nent 9] The |ight
emtting devices of the present invention which have been described in the
enbodi ments above have advantages of | ow power consunption and | ong
lifetime. Accordingly, electric appliances that include those |ight

enm tting éwiesebightsesshandr high spsibifitysmiews feapmes op dovatpoweso wonsimpgidneasd panger

t han conveptional nes and are durable. The advantages are very useful
especialI9CPHF’@FH@FW%EeéHbW?éﬁgg@-that use batteries as power sources,

such as porta ' I I, ,' G rect]y
o conven: enced TSGR sh BEGAHERs e BROTEGIARRLERLA RGBS AL B,
sel f-1 um {heUght dmitlrgteRre of thRPréze@indcdtioR aSeclficBRbmpRs tHeeeoP AR shbWnlih Figk d
crystal displays, and has an organi c conpound fil m whose thickness is |ess

than 1 rLb® and12®r eThe erganie lighy remigingt ¢lementdecindel onthebdectsd eapphanceasfdthis
i ght-weight. Electric appliances that include the light emttjng device
- as their ®PSAiEmENtLaNE gy elemERIEPIHIS oMk, RREET inNERtang Hihe dighhgRitting device

convent i opaj, QR4S el Qfe&r{‘coa'%gh%?c%sotdﬂg seé%ht!a;}’dir‘i@ntc&’ﬂvﬁa%%&e& tﬁ% !cgnfigl?rslﬁor?and
conpactness in carfylng them aroun and 1s very usefulf particularly tor
portabl e pRWirReBH Fg8di1ltbkg. other electric appliances. Mreover, being
thin (unvolum nous) is doubtlessly useful for all of the electric
appl i ances i n thg.i®Acthoivs ankiyplaytdevicomsifig ah argeicrighbenitodg dppentafitheslispday be
transported in a nmass) and installation &space-saving), Bein]%é . .
sel f - | uni F6QEPopaskotia gpn 1¥Hna RGO BasecleVrd apRa disetayrnid gy Ruyting Hekt er
VISl b it Xmitﬂng %\H&;‘ ?ﬂhéa Breegentt rllr‘;iv%nllé)rgcliq tﬂe %{S¥ﬁl %lnitqbﬁ?zl,?% (ﬂgﬁﬁx\? &h b%ntgxin\/\fm%e
vi ew ng angle. erefore
light-weight, as well as durable. Accordingly, transportation is simplified, space is saved in
installation, and lifetime is long.

Fig. 19B shows a video camera, which is composed ot a main body 1901b, a display
‘unit 1902b, an audio input unit 1903b, operation switches 1904b, a battery 1905b, and an image
receiving unit 1906b. By using a light emitting device of the present invention as the display
unit 1902b, the video camera can be thin and light-weight. and consumes less power.
Accordingly, battery consumption is reduced and carrying the video camera is less
inconvenient.

Fig. 19C shows a digital camera, which is composed of a main body 1091c, a display
unit 1902c, an eye piece unit 1903c, and operation switches 1904c. By using a light emitting
device of the present invention as the display unit 1902c, the digital camera can be thin and
light-weight, and consumes less power.. Accordingly, battery consumption is reduced and

carrying the digital camera is less inconvenient.
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el ectric appliances that include the light emtting device as their display
units are advantageous also in terns of easiness in view ng display. To
sumari ze, electric appliances that use a light emtting device of the
present invention haves in addition to nmerits of conventional organic
light emtting elenents, nanely, 40 thinness/|ightness and high
visibility, new features of | ow power consunption and long lifetine, and
therefore are very useful. This enbodi mrent shows exanples of the electric
appliances that include as display units the light emtting device of the

present inventi Py 19D8RdWS 4 imeaePpesdutingrdevice adipsdiomith & recbidiisg medi@martie 20.
The organic light emtting elenment included in the electric appliance of
this enbol$viaers cempossd odaymain daeni 9dlkek o regonding aneadian pruel @pCh, dareri BMD) The

i ght emtt] device incl in.the elegtr] pplignce of .this,. .

erpodi mont1 05 evarog sy ke 1o vty S En b4 R ARG Shis Bl Brsay o,
18. Fig. j i ' Lo |cir@Di: 000 1 Lk P 1005
ol erent. ThP B F(D F0RR ool (BIRG, Hie B Bl God (o 1AL (D030
and a di sphavlydisplaysdeddnfoByatici. By ésing Hhisht eatiitingidedicd o thegr&knt eemioasgnt
invention as the display unit 1903a, the display can be thin and

| i ght - wei ghe disptaywenit (4% 1204datsidethe Alispaydimit (1) 1905 ko imagei reprodycing device
sinmplified, space .is saved in installation, and lifetine js |lon Fig. 19B
Shows a viSRBSLREAIESS, PORKT ERY iCan 5Tk @R0 JREDHM SN ASDBE 35 SHRDIC  Tdhestatiss

unit 1902 i Qk - upkt -190 er at: ' ry
1905b, - and RaueY dbvicaRhipR) bich Do BREREML AN I RiREE CEBaPers Bnd B! ¥
of the preasgMindsnvention as the display- unit 1902b, the video canera can
be thin and |ight-weight. and consumes | ess power. Accordingly, battery

consunption is Fixl&Edshawd ac@ortyblagmpbide vomipaes avhactnisi eomposed of agoainewidgnt .
1901e, a display unit 1902e, an image receiving unit 1903e, a switch 1904e, and a memory slot
1095e. By using a light emitting device of the present invention as the display unit 1902e, the
portable computer can be thin and light-weight, and consumes less power. Accordingly, battery
consumption is reduced and carrying the computer is less inconvenient. The portable computer
can store information in a flash memory or a recording medium obtained by integrating non-
volatile memories and can reproduce the stored information.

Fig. 19F shows a personal computer, which is composed of a main body 1901f, a case
1902f, a display unit 1903f, and a keyboard 1904f. By using a light emitting device of the
present invention as the display unit 190?;f, the personal computer can be thin and light-weight,
and consumes less power. The light emitting device is a great merit in terms of battery
consumption and lightness especially for a notebook personal computer or other personal
computers that are carried around.

These electric appliances. now display with increasing frequency information sent

through electronic communication lines such as the Internet and radio communications such as
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Fig. 19C shows a digital canmera, which is conposed of a main body 1091c, a
display wunit 1902c, an eye piece unit 1903c, and operation sw tches 1904c.
By using a light emtting device of the present invention as the display
unit 1902c, the digital camera can be thin and 1ight-weight, and consunes
| ess pow.... Accordingly, battery consunption is reduced and carrying the
digital canera is less inconvenient. 41 Fig. 19D shows an inage reproducing
devi ce equi pped with a recording medium The device is conposed of a main
body 1901d, a recording nmedium (such as CD, LD. or DVD) 1902d, operation
Swi t ches ffidBataveg espiesipllgyaninmition (Fprm&dad Sinea drganidilight ayittiny dlera&)ts HBRMdry The
display unit (A) 1904d mainly displays inmage information whereas the

di spl ay ufdst resgynse 9ped. thedight gmigtingdexies is sytablenfop pmiariom disBlayusi ng a | i ght
em tting device,.of, the present invention as the display unjt (A 1904d and
Che. di ol ay. un Y Sl Pher PTG RS sRigs Aok ret Seliaiibanaadlo
power and i | i : L 4 7! 5,

r epr oduci ﬁg@gtel\k}??e(mezghﬁ;%gad %B%fhmg‘ Zrlg)tgg,fazcil1%%5*%@?6(&1451]3@0&?%)5:}%{& oo Rt

pl ayers aasd gaaenmdtoaneBy usihga lighenshidgieticé pHihe phdsent invdition as eHEpldpday
which is conposed of a nain body 190le, a display unit 1902e, an inmage
recei vi ngunihi2004a0the celulagiphene Ta0 e, thim@nd lighireighs| and casomes leys paswerg a

light emtting. device of the nresent inventjon as the display unit 1902e.
the' port AsPEingBpbE Sy £ SBENP R TCQIIH FOHEIS 1o Rhers Al hege
power . Acgga}ﬂjsr&gh%actpattery consunption is reduced and carrying the
conputer 1sess rnconvenient. The portable conputer can store information

in a flash mempiy. Z0B showeCald (petitidallrncabiudidiedhln is RbEGOKI G0 AR body

vol atile nenories and can reproduce the stored information. Fig. 19F shows

a per sonaPO0@bmpudisplay whit 29028, andneresspnafwitchamPf03boend 200t , By usingea ligho2f

S e\c/I: igl g%/e]lgjlﬂg}lg %g\ggg of t%g%reaserlft%}{\?&%gg ast %1%4Ji$pla?3y unit b(ﬂpzb?thlel a Eo c(:aanr;| lge:[ tlhpngund
light-weight, and consumes less power. Although car audio is taken as an example in this
embodiment, the audio may be home audio.

It is effective to give the electric appliances shown in Figs. 19 to 20 a function of
modulating the luminance of emitted light in accordance with the brightness of the surroundings
where the electric appliances are used by providing the electric appliances with photo sensors
as measures to detect the brightness of the surroundings. A user can recognize image or text
information without difficulties if the contrast ratio of the luminance of emitted light to the
brightness of the surroundings is 100 to 150. With this function, the luminance of an image can
be raised for better viewing when the surroundings are bright whereas the luminance of an
image can be lowered to reduce power consumption when the surroundings are dark.

The reduction in luminance of the triplet light emitting element for red color can be

suppressed to lengthen the element life by implementing the present invention. Thus, the
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present invention as the display unit 1903f, the personal conputer can be
thin and light-weight, and consunes |ess power. The |ight emtting device
is agreat nmerit in terns of battery consunption and |ightness especially
for a notebook personal conputer or other personal conputers that are
carried around. These electric appliances. now display with increasing
frequency information sent through electronic comunication |ines such as’
the Internet and radi o communi cations such as 42 radio wave, especially,
animation information. Since organic light emtting el ements have very
fast responganiepgliemitting dl¢rgént femied ccplog carebe providedgnivehagh emissien gHfigiendydn
display. Figq. 20A.shows a cellular phone, which is conposed of a main body
2001 a, aﬁ‘%ﬁﬂ]doa%%dfﬁ'lg 0 PPPYHE LR Y@ 0 i nput unit 2.003a, a display
unit 2004a, opegati ' enng., - By LS ,
gt "o t1i ng. Havibang ispR] Byl saftoc pRA AR SR RACO Rt 0MNKS PRy,

t he cel | ulcalorpldnighe as fherible,beditds, p@ér vens@Rption i 1630 N&dNE Shhses o QUK -
Accordingly, battery consunption is reduced, carrying the cellular phone is
easy, and fluetnatian withgond isi ssnatlomsampariseingvitlp piorsdrtly usingithe triplet light emitting
(specifically,-car audjo), ich is. conposed of a in bod 20 , a

(s St ay wiieos 5yl Shler 3 Mk eie g CRULn 65t ia T Bi56A5oIoBng SRk Slor.

i ght emgtd V] : : ' [ j -LNi; b,
the audi o enCnSiEy HE 18Gid PBABE BRERE JrOVERL e MR b LRI I It o
car ~audi 0 cofaphAsdrwills pAdr BKHIRYIEch RastatlisplayFoiacn Efibiting Belcat@isplafit Reehome
audio. It is effective to give the electric appliances shown in Figs. 19 to
20 a functfades eyén wathdhe Rpsenef tirheby using theabovd-meniieneddlisplayhdeviae. accor dance
with the brightness of the surroundings where the electric appliances are
used by providing the electric appliances with photo sensors as neasures
to detect the brightness of the surroundings. A user can recogni ze inage or
t ext :
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information without difficulties if the contrast ratio of the |um nance of
emtted light to the brightness of the surroundings is 100 to 150. Wth
this function, the |um nance of an inmage can be raised:for better view ng
when the surroundi ngs are bright whereas the |um nance of an inmage can be
| ownered to reduce power consunption when the surroundings are dark. The
reduction in lum nance of the triplet light emtting elenment for red col or
can be suppressed to lengthen the elenent |life by inplenenting the present
invention. Thus, the 43 organic light emtting elenent for red color can
be provi deHAT W CLAIMERSS0on efficiency is high and alife is long in
conparison with prior art. Further, the display device can be provided in
whi ch a bal ance of the three primary colors of light is favorable,

besi des, pomer onsu tion .is low, nd a change of color fluctuation with
time is small E%'é%f“m‘lff“fsre eg?ﬁ"é?qmprb%'%m ng the triplet |ight
emtting elenent for r£dd golor and the singlet light emtting elenents for
green col or and bl ue co or.” Furthernore, the electric device can be

provi ded in which powetatieoaesaspti on is low in conparison with prior art
and which has a display portion exhibiting a clear display that never

fades even with the mpygamq: cwmn@W1lusmrngld@%be%mHlem@ndﬁt @lﬁb@e@ﬂ@pﬂay

devi ce. 44V\|'-|ATISCLA}l S: 1. .An or ht emt pgeema
conprising: an anode” eé‘”&a R QERANIC, RO "glré m@BFﬁ)  {RISPRT B\ §elen

bet ween t %nﬂﬂf%ﬁ’rﬁ‘g[ é'ﬁglet tli‘é?ns SR8 Ieateriahinl %hrblééﬁ%nqmﬁﬁ?rﬁnw bl ;:hkn'ﬁg an
conprises a ransport ng Feglon conprising a e fr sport
mat eri al aglectron tednepdrting niatediakpor ti ng regi on conprising an
wherein a mixed regmn comprising both the hole transporting materml and the
electron transporting material is provided between the hole transporting region and the electron
transporting region; and

wherein a material for exhibiting red color light emission from a triplet

excitation state is added to the mixed region.

2. An organic light emitting element comprising:

an anode;

a cathode;

a hole injecting region in contact with the anode; and

an organic compound film provided between the hole injecting region and the

cathode,

wherein the organic compound film comprises a hole transporting region

-... comprising a hole transporting material and an electron transporting region comprising an

electron transporting material:
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el ectron transporting material; wherein a m xed regi on conprising both the
hol e transporting nmaterial and the electron transporting material is
provi ded between the hole transporting region and the el ectron
transporting region; and wherein a material for exhibiting red color I|ight
emssion froma triplet excitation state is added to the m xed region. 2.
An organic light emtting elenent conprising: an anode; a cathode; a hole
injecting region in contact with the anode; and an organi c conmpound film
provi ded between the hole injecting region and thé cathode, wherein the
organi ¢ conpound fi | wherehiuhixed regididognprisigdpa the hele (rafipoftingorAaPfialSing ¢hea
hol e transporting material and an el ectron transporting region conprising
an el ect elegtrorn tanspenting materigl is pravidedpstwepn the holg transperting fegiorgndiheslogizonei n
a m xed regi on conprising both the hole transporting material and the

el ectron V%ﬁW&ﬂHﬁgFWQ" erial is provided between the hole transporting

region and the el eCt&zﬂ&gﬁﬁ%eﬁpl%tfopg:xﬁi%%%nie.d ox""ﬂgﬂteizxﬂisﬁoﬁat‘r&hi AhrifiQf

exhi biting red col or emssion froma“triplet xcltatron state 1s
added to thatatibu edterie gdded. to She Aixedrggitn.c | i ght emtting el ement conprising:

3. An organic light emitting element comprising:

an anode;

a cathode;

an electron injecting region in contact with the cathode; and

an organic compound film provided between the cathode and the electron
injecting region,

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material;

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron
transporting region; and

wherein a material for exhibiting red color light emission from a triplet

excitation state is added to the mixed region.

4. An organic light emitting element comprising:
an anode; —

a cathode;
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an anode; a cathode; an electron injecting region in contact with the
cat hode; and an organi ¢ conpound film provi ded between the cathode and the
el ectron injecting region, wherein the organic conpound film conprises a
hol e transporting region conprising a hole transporting nmaterial and an
el ectron transporting region conprising an electron transporting material;
wherein a m xed region conprising both the hole transporting material and
the electron transporting material is provided between the hole
transporting region and the electron transporting region; and wherein a
material for exhibiting red color light emssion froma triplet excitation
state i s added to thdbpleirigctinggegion in compct grithethe @nodeght enitting el enent
conprising: an anodg; at hode: 46 i'!lo\lﬂ}” lh||||, LG et el C
L MS a hole injecti %8&?‘5%? Blﬁecgﬁgé%%?’b’(f‘tc aehwith heqathpde: apda) ect r on
njecting region in geeias HbBuldWinftbbREFbedRth A IBIGAREELRIRAUE cld | m
provi ded between the hole inj e?:)ti ng region and the ho[e 'Fnj?e%t gﬁ% l?’ggﬁllﬁéon,
wher ei n t helednjgetimgregimnpound fil m conprises a hole transporting region
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material;
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron
transporting region; and
wherein a material for exhibiting red color light emission from a triplet

excitation state is added to the mixed region.

5. An organic light emitting element according to claim 1, wherein the material for
exhibiting red color light emission from a triplet excitation state is added to a part of the mixed

region.

6. An organic light emitting element according to claim 2, wherein the material for

exhibiting red color light emission from a triplet excitation state is added to a part of the mixed

region.

7. An organic light emitting element according to claim 3, wherein the materia) for
exhibiting red color light emission from a triplet excitation state is added to a part of the mixed
region.
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conprising a hole transporting material and an el ectron transporting region
conprising an electron transporting material; wherein a m xed region
conprising both the hole transporting naterial and the electron
transporting material is provided between the hole transporting region and
the electron transporting region; and wherein a material for exhibiting
red color light emssion froma triplet excitation state is added to the
m xed region. 5. An organic light emtting el enent according to claiml,
wherein the material for exhibiting red color light em ssion froma

triplet ex0|tat%3¥ state Lﬁﬁaddeﬂ tf art f the mxed region. 6. An
organi c |ight B Plegnis Meht sMiting & eﬂ‘?‘?ﬁ‘gd?‘iﬁ?r ipg tGyflgim B ihgrean theemptgrial fos

for —exhi Qkﬁfb'ﬂﬁhgrr%lcﬂ% %ht egﬂmonqparﬁﬁ'tr efl 5(9 mtf%nk{alteulls% ef(%é:%:p?%tloﬁgaez{n‘gt n![ S

added to a part “of regl o anic Ti
accordlngrﬁgoﬁlaln13 wherein the materi al for exh|b|t|ng red col or |ight
em ssion froma triplet excitation state is added to a part of the m xed
region. 47 GL 8 An organic light emtting elenment according to claim4,
wherein the matfrlal far . exhibiting red color light emssion froma

triplet excitati-dN ¥Banelight epifimg efegnent E%’Pfdnéﬁ torframpd;, w@erelrr:e'glp@lﬁm gatesil
organi c | l“g{ht H?#Eaﬁéél'g%g QIR b e%qj' H%B o%c 1@3 Hmé‘?%g"{ odfglgﬁrﬂngda lf(;\;\r/]e%t

mat eri al energy diTference

mol ecul ar uﬁbdﬁdulpiﬁd rAéleciar oPVHRA thanUROBEIY Bhﬁé%offﬁigeiﬁélleﬁél aR8 RleldcrlodRntRFrtl! ©
transporting material and the electron transporting
material is added to the mixed reglon

10. An organic light emitting element according to claim 2, wherein a blockin g material
with larger energy difference between a highest occupied molecular orbital and a lowest
unoccupied molecular orbital than the hole transporting material and the electron transporting

material is added to the mixed region.

11. An organic light emitting element according to claim 3, wherein a blocking material
with larger energy difference between a highest occupied molecular orbital and a lowest
unoccupied molecular orbital than the hole transporting material and the electron transporting

material is added to the mixed region.

12. An organic light emitting element according to claim 4, wherein a blockin g material
with larger energy difference between a highest occupied molecular orbital and a lowest
unoccupied molecular orbital than the hole transporting material and the electron transporting

—

material is added to the mixed region.
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material is added to the mxed region. 10. An organic light emtting

el ement according to claim?2, wherein a blocking material wth |arger
energy di fference between a highest occupied nolecular orbital and a | owest
unoccupi ed nol ecul ar orbital than the hole transporting material and the

el ectron transporting material is added to the m xed region. 11. An
organic light emtting elenent according to claim 3, wherein a bl ocking
materi-al wth [arger energy difference between a hi ghest occupied

nol ecul ar orbital and a | owest unoccupi ed nol ecular orbital than the hole
transporting material and the el ectron transporting material is added to
the m xed regl 34 AR orgamg h@hg%mrtweiegmntmtc&mg«ﬁ@cte*i"a&ewhera@c!&keﬁkﬁg%mefeeal ai m
4, whereipn. Wwith ener ¢85

i ghest oRit grEd seEx R pertibon SRR B UP S mitecl ! ERTRLARL AP
orbital tffRch G,hed ARl ulak 8bAPhEA (1 h@?ett%nkﬁérua%qmté?ﬁn aldaat Eestr&rr @ﬁﬁg@ﬁmgng
material is added to the m xed region . An organic ligh

em tting mbherfiehis addaiwodi pagt dfahehdiedhrdgiomherei n a bl ocking material with

| arger energy difference between a hi ghest occupied nolecular orbital and a
| owest unoccupi ed nol ecul ar orbi taI t han the hol e transporting materi al
and the electr rans orI rial is edtoa art he m xe
Fogion. 14 an v AR AR PR e S seshE IR 4 WO AR s HE R o
a bl ocki ng;HahS a eheroggndmerkﬁéegﬁéweaﬁsqu ot b&LBRACERENEE Brbital b G Sibwest
occupi ed nol ecu ar orbital and a | owest  wunoccupi ed nol ecul ar orbital than
the hol e deznsyied tnolgulanbrhitabthamthe hblearansparting materahapiohe elegromasrespoaingi s
added to a part of the mixed region. 15. An organic light emtting el ement
accor di ngmaigrial igjagdes] togrartafiheamiiedskgiagy mat eri al

15. An organic light emitting element according to claim 3, wherein a blocking material
with larger energy difference between a highest occupied molecular orbital and a lowest
unoccupied molecular orbital than the hole transporting material and the electron transporting

material is added to a part of the mixed region.

16. An organic light emitting element according to claim 4, wherein a blocking material
with larger energy difference between a highest occupied molecular orbital and a lowest
unoccupied molecular orbital than the hole transporting material and the electron transporting

material is added to a part of the mixed region.

17. An organic light emitting element according to claim 5,
wherein a blocking material with larger energy difference between a highest
occupied molecular orbital and a lowest unoccupied molecular than the hole transporting
material and the electron transporting material is added to a part of the mixed region; and
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with | arger energy difference between a hi ghest occupi ed nol ecul ar orbital
and a | owest unoccupied nolecular orbital than the hole transporting
material and the electron transporting material is added to a part of the
m xed region. 16. An organic light emtting elenment according to claim4,
wherein a blocking material wth larger.energy difference between a

hi ghest occupi ed nol ecul ar orbital and a | owest unoccupi ed nol ecul ar
orbital than the hole transporting material and the el ectron transporting
material is added to a part of the m xed region. 17. An organic |ight
emtting elenent according tqo claimb5. wherein a blocking material with

| arger energy diff er&iE@n Bdegiprip ‘&h‘ﬁh&m%‘e"@é[ﬁj‘ﬁﬁh&“%ﬁ%&ﬂ%r"g@? BRsEP and

a | owest i . |.ar. than the haole tr ort.in erjal. t he
o1 et on 1o RApBief FrORRY Seftn PR s Tad BRAPRE DRE e dWetn
49 1 111M1béling material dslabidedl 11111iiij L S wherein a region to which the
material for exhibiting red color light emssion froma triplet excitation
state is added is closer to the anode side than a region to which the
bl ocking material is added. 18, An organic light emtting el enent according
to claim6, whédehhorgapicdight pyitting elemgnt agPemingdp glaimdner gy di f f er ence

7ol ooular  han the NOTEaD PGk iRkt i YD R YRR PhiBes

nol ecul ar than the holx ( ectron _
transpor tdRape@infsibllar SbAMNIGM 4 RvresP3hbcclpiel HBoletmBdiha g Gho néne?cm\_smﬁhgl n a
region to which the material for exhibiting red color |ight em ssion rom
a tri pl etmatecaltatitbnels¢tainarinsparddg chatesiat Isadded tom pdreofahe dexai megionhand a
region to which the blocking material is added. . . o
wherein a region to which the material for exhibiting red color light emission
from a triplet excitation state is added is closer to the anode side than a region to which the

blocking material is added.

19. An organic light emitting element according to claim 7,
wherein a blocking material with larger energy difference between a highest '
occupied molecular orbital and a lowest unoccupied molecular than the hole transporting
material and the electron transporting material is added to a part of the mixed region; and
wherein a region to which the material for exhibiting red color light emission
from a triplet excitation state is added is closer to the anode side than a region to which the

blocking material is added.

20. An organic light emitting element according to claim 8,
wherein a blocking material with larger energy difference between a highest
" occupied molecular orbital and a lowest unoccupied molecular than the hole transporting

material and the electron transporting material is added to a part of the mixed region; and
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19. An organic light emtting el ement according to claim?7, wherein a

bl ocking material with larger energy difference between a hi ghest occupied
nol ecul ar orbital and a | owest unoccupi ed nol ecul ar than the hol e
transporting material and the electron transporting material is added to a
part of the m xed region; and wherein a region to which the material for
exhibiting red color light emssion froma triplet excitation state is
added is closer to the anode side than a region to which the bl ocking
material is added. 20. An organic light emtting el ement according to claim
8, wherein a blocking material with |arger energy difference between a

hi ghest  occupi ed nowbenginaa regiolpi to athicirttie matepiabfor euhﬁbtthlgpb@dolnnligimﬂmisﬁiqrhan
the hole transporting. paterial and.the electron, tr ortlng mat ey

added t o Hopag {)ﬂpé?t expitatipn.siae isegtdedh is ClpRgr 5<bthe|dn9<iem% fag pregipy 1@15@? ifi

I hltow(ﬁg%qérﬂl 1?§ddre89' on to which the material for exhibiting red

color lig roma triplet excitation state is added is closer to
t he anode side than a region to which the blocking nmaterial is added. 21.
An organic light emtting el enent according to claim1l. wherein a
concentration dfl. Anleegdnid kght emittipg elemegt aceerdingdd CIahnﬂh&hmimeid:oneegitnarion of
decreases while a concentratjion of the electron transporting nmateri in

t he. ni xedthree]@‘?ISr‘iraP?Rﬂ’B%%é‘?“?fﬁl th&hegmixedi Tegien rdesreatasev bitfod €ontesiatien Pﬁéh
cat hode. é}%cuéﬂ‘ugﬁsgt%mn% k t%H@ lﬁ’rhé ﬁe{lg:rlggs Or%re%%?ﬂ{ eflﬂr Ff?othph];@h%zaQ%dcr

wherei n a“concen I'orY Of erra
regi on degveas &8s Miidde. a concentrati on of the eI ectron transporting
material in the mxed region increases in the direction fromthe anode
22. An organic light emitting element according to claim 2, wherein a concentration of
the hole transporting material in the mixed region decreases while a concentration of the

electron transporting material in the mixed region increases in the direction from the anode

toward the cathode.

23. An organic light emitting element according to claim 3, wherein a concentration of
the hole transporting material in the mixed region decreases while a concentration of the
electron transporting material in the mixed region increases in the direction from the anode

toward the cathode.

24. An organic light emitting element according to claim 4, wherein a concentration of
the hole transporting material in the mixed region decreases while a concentration of the
electron transporting material in the mixed region increases in the direction from the anode

—— -

toward the cathode.
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toward the cathode. 23. An organic light emtting elenment according to
claim3, wherein a concentration of the hole transporting material in the
m xed regi on decreases while a concentration of the electron transporting
material in the mxed region increases in the direction fromthe anode
toward the cathode. 24. An organic light emtting elenment according to
claim4, wherein a concentration of the hole transporting material in the
m xed regi on decreases while a concentration of the electron transporting
material in the mxed region increases in the direction fromthe anode
toward the cathode. 51 I!ill1J_ 112111 HJI [till | .1 1Vi 25. An
organic |ight @Ri ARORRAN @f’éﬁt’“‘taééé\eﬂieﬂbacf:@fd&%ipﬂ“im 1\AﬂéF6ﬁ“hthf-H’é‘xFﬁ 18

region has a,t J nmto 100 nm 26. An organic |ight
emtting E‘?Sed ?ﬁkngééggr dﬁ% 1() ng{ao ﬂg) 1"?\ivherel n the mxed region has a

t hi ckness in a range of 10 nmto 100 nm 27. An organic light emtting

el ement according to claim3. wherein the mxed region has a thickness in
a range of 10 r26 Ao oighiniight 2MittiAg elemgarniccoidingtb ciaiint2 inhgredt termkedirgandi ng
to claim4. wherein the mxed region has a thickness in a range of 10 nm
to 100 nrhas@thickpessipadaree ofghtnneia 1808 el ement for exhibiting red col or
light emssion froma triplet excitation state, conprising: an anode; a
cat hode;

27. An organic light emitting element according to claim 3. wherein the mixed region

has a thickness in a range of 10 nm to 100 nm.

28. An organic light emitting element according to claim 4, wherein the mixed region

has a thickness in a range of 10 nm to 100 nm.

29. An organic light emitting element for exhibiting red color light emission from a

triplet excitation state, comprising:

an anode;

a cathode;

a hole injecting region in contact with the anode; and

an organic compound film provided between the hole injecting region and the
cathode,

wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed between the hole
injecting region and the organic compound film.

.Y . ——— .

30. An organic light emitting element comprising:
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a hole injecting region in contact wth the anode; and an organi c conpound
filmprovided between the hole injecting region and the cathode, wherein a
“m xed region conprising a material included in the hole injecting region
and a material included in the organic conmpound filmis fornmed between the
hole injecting region and the organic conmpound film 30. An organic |ight
emtting elenent conprising: 52 L1010 10 Fiil 1T1HEil 11211 it till an
anode; - a cathode; a hole transporting region conprising a hole
transporting material; and a light emtting region conprising a nmateri al

for exhibiting red colonglight emssion froma triplet excitation state
and a host to the maf®PP® wherein a nixed region conprising the hole
transporting nateriahcaﬂg d.he host material is formed between the hole
transporting region an ﬂé light emtting region. 31. An organic |ight

emtting el ement conphbRithisporfiflg ?éM\eéon@pri%ﬁIngﬁé trﬂnsip'oﬂ_m rﬁmefi%ll, sy regron
conprising a material for exhibiting red color light "emssion ffoma
triplet excitation stdight emiiting hepsen temptisingratredterddl; fonexhibitilaed icBmr gt on
conprising a blocking material wth a larger energy difference between a
hi ghest ogE’Eﬁﬁioé‘cfr‘PFBlagEHIFh‘Fxcﬁﬁ%‘PTt Hhte aRdl 2 Jostdoeermagptde upi ed nol ecul ar
orbital than t he hos&/hmsne'l rln%Jed region comprising the hole transporting material and the host

material is formed between the hole transporting region and the light emitting region.

31. An organic light emitting element comprising:

an anode;

a cathode;

a light emitting region comprising a material for exhibiting red color light
emission from a triplet excitation state and a host to the material; and

a blocking region comprising a blocking material with a larger energ
difference between a highest occupied molecular orbital and a lowest unoccupied molecular
orbital than the host material,

wherein a mixed region comprising the host material and the blocking material

is formed between the light emitting region and the blocking region.

32. An organic light emitting element comprising:
an anode;
a cathode;
a light emitting region comprising a material for exhibiting red color light™
emission trom a triplet excitation state and a host to the material;
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wherein a m xed region conprising the host material and the bl ocking
material 1is formed between the light emtting region and the bl ocking
region. 32. An organic light emtting el ement conprising: an anode; a
cathode; a light emtting region conprising a material for exhibiting red
color light . emssion froma triplet excitation state and a host to the
material; 53 111112112111 L 1QJ Ll 1F 11l S a bl ocking region
conpri-sing a blocking material with a larger energy difference between a
hi ghest occupi ed nol ecul ar orbital and a | owest unoccupi ed nol ecul ar

orbital than the host erial; and an electron.transporti. regi on
conprising an el ect r’f)r’t’ri[“'ti1 At PO e (1 TIREE OF | %HOC\H%"W#SH‘ rW‘B?é‘cﬁ'?%eﬁ W ity

conpri sing an e . . SobTe R it
and the. of ety os D AREER Lo MRl T n T R Db AR ' ©

regi on angrvitabthah @ iodhmbafegia@Adti ng region. 33. An organic light enitting
el ement for exhibiting red color light emssion froma triplet excitation
state, conprising: asn elciiw) transpering aeion aempiising Ao klechpr transpyrtirgyneteriah
contact with the cathode;  and an organi.c conpound film provi ded between the
el ectron Pifddg ‘i’iﬁiaeFE‘B‘i’ ngﬁﬂtha“ hole'mobility,

wherein a mixed region comprising the blocking material and the electron
transporting material is formed between the blocking region and the electron transporting

region.

33. An organic light emitting element for exhibiting red color light emission from a

triplet excitation state, comprising:

an anode;

a cathode;

an electron injecting region in contact with the cathode; and

an organic compound film provided between the electron injecting region and
the anode,

wherein a mixed region comprising a material included in the electron injecting

region and a material included in the organic compound film is formed between the electron

34. A full color display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green color light emission,

and an organic light emitting element for blue color light emission as light emitting elements
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t he anode, wherein a m xed region conprising a material included in the
electron injecting region and a material included in the organic conpound
filmis formed between the electron injecting region and the organic
conmpound film 34. A full color display device which is provided with an
organic light emtting element for red color light em ssion, an organic
light emtting elenent for green color |ight em ssion, and an organic
lighf-emtting elenent for blue color light emission as light emtting
elements 54 1121212 (e terer rrerr 1 AP * CL MS in respective

pi xel s, wherein the organic light emtting element for red color |ight

eni ssi on insresaeﬁ@vmgdm whergigiihe engpricilight fémémgrﬁlera%69rdieﬂgolpbhghtaﬁmmon 55. A

full color disp ichis ovjd th an organic light emtting
el enent H§°°§ é‘bca%%] ‘ﬁ?'Png emeR g(‘scpgcﬁr}g g’nc(??fp’\é\iani c light enitting el ement
for green color light emission, and an organic light emtting elenent for
bl ue color light emssion as light emtting elenments in respective pixels,
wher ein the or ganAdull cadtrtdispiayt deivivg whiichieplovided withdn ocdanic lighgérhitewg clement | s
the organic light emtting el ement according to claim2. 36. A full color
di spl ay dtoyiredcalpi ightiesission, peleteapictlighh Ambtipgplemeny fgﬁgreémwkor hgh*eqr@ﬁ%%

for red coI ht ..epi ssi on ar, em.ttin reen
color |igfft %"r’r‘?@g'?l&% %{W&"hgnelgpaﬁrﬁrgﬂfl? ﬁﬂPp&Hte WP ﬁfquhp mCgol or
light em gskgRcave f)lkglgtwﬁé%ltntthéqgr iermgﬂiénmmg él@rﬁ&ﬁ%x' fé@ cBloX RbBy en‘ﬂ'@ﬁé@lsn
the organic I'i ght emtting el enent for red color |ight emssion is

or gani c | thglrganic lightreniting riemtenascordingitp dlaimc2.aim 3. 37. A full col or

di spl ay device which is provided with an organic light emtting el enent

for red color Iight em ssion, an organic light emtting el enent for green

m

color light e m3%sA9‘rm color display device which is provided with an organiclight emitting element
for red color light emission, an organic light emitting element for green color light emission,
and an organic light emitting element for blue color light emission as light emitting elements
in respective pixels, wherein the organic light emitting element for red color light emission is

the organic light emitting element according to claim 3.

37. A full color display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green color light emission,
and an organic light emitting element for blue color light emission as light emitting elements
in respective pixels, wherein the organic light emitting element for red color liglit emission is

the organic light emitting element according to claim 4.

38. A full color display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green color light emission,
and an organic light emitting element for blue color light emission as light emitting elements
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and an organic light emtting elenment for blue color |ight em ssion as
light emtting elenents in respective pixels, wherein the organic |ight
emtting elenent for red color light emssion is the organic |ight
emtting elenent according to claim4. 38. A full color display device
which is provided wwth an organic light emtting elenent for red col or

| ight em ssion, an organic |light emtting elenent for green color |ight

em ssi-on, and an organic light emtting elenment for blue color Iight

em ssion as light emtting elements 55 in respective pixels. wherein the
organic |ljght emtting elenent for red color light emssion is,  the organic
light em t"t’F?f@fCBY%H%ﬁgf RRTEIdNhgreppicdielt smigps ejeme ??meﬁ cewr Highisraistigy s
devi ce whj i S : DI OV - Wi ] i l.gvoemtting elenent for red
color 1li tht%%é ﬁlslésjlﬁghrllt,quﬁm regéeahlﬁg‘l?logcﬂﬁégorélf'mﬁ el enent for green col or

i ght emission, and an organic light emtting element for blue color I|ight
em ssion as light emtting elenments in respective pixels, wherein the
organi ¢ |ight &9 Affulhgolet dispay defvige which is ptovidedimgthtanengansd light emittingelemenftani ¢
light em %ti ng el ement according to ¢laim30. 40. A full color, display

devi ce whi¥Hed €OIpF BEhtFaUsIPN: AN QFeaBiclght emytiips elemient 1oy gEpen otz hight ¢51ssipRy
color lig LSSkAan; . ' i Lt b i : . -

Tght em g STbahTienPpBiAARtfehe BIbIEEbbF BR FURTRhs it cHIERR chietls |
eni ssi on gsrebpetive pixels! whcreR! 1BEBRaSIC 1i§|ﬂt érﬁﬁtﬁlﬁ%iéléfﬁ@mﬂb?(@kl&oldﬁ’@i@hﬁérﬁis&ibﬁ is
organic light emtting element for red color light emssionis the organic
| i ght eni theiargan¢ Bgitremitingeianeng accordingioneldiin 341. A full col or display
device which is provided with an organic light emtting elenment for red
color light emssion, an organic light emtting element for green color

i ght em ssion, . | & bight. centtfl e Al O . j ght
em ssion as i g4l£|)f ﬁg%l ?@Pﬁ%gfg&e%é’h egyhl?hnl%%)gi)%gf? @ed%gﬁp%d&léFa%éﬁgﬁ%Lgﬁgm .
organi ¢ | fgfitd e6lot lisMEn@bsorE ah ofgdhid 18sht eRlitlhg blefiht ofeh @B1dr Sight &AissioaANI C
light emtting el ement according to claim 32:

and an organic light emitting element for blue color light emission as light emitting elements

in respective pixels, wherein the organic light emitting element for red color light emission is

the organic light emitting element according to claim 31.

41. A full color display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green color light emission,
and an organic light emitting element for blue color light emission as light emitting elements
in respective pixels, wherein the organic light emitting element for red color light emission is

the organic light emitting element according to claim 32.

- 42. A full color display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green color light emission,

and an organic lignt emitting element for blue color light emission as light emitting elements
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42. A full color display device which is provided with an organic |ight
emtting elenent for red color Iight em ssion, an organic light emtting

el enent for green color light emssion, - " and an organic light emtting
el ement for blue color light emssion as light emtting elenments 56
FEErerr et rayr rirerr 11l € ;L Sin respective pixels, wherein the

organic light emtting elenent for red color light emssion is the organic
light emtting elenent according to claim33. 43. A display device
according to claim 34, wherein the at |east one organic light emtting

el ement for green color |ight em ssion and the organic light emtting

el enent f &} TEpPSsEive Phieky Wheig the eraasicdighit smifting elgmenictor regrmolestight emipsondsent
for exhibii N em. ssign froma, singlet_excitation state. 44. A

di spl ay dg%/ei %ga'g%%gbmr%quoagpﬁqtﬁ\c%%?'"ﬁﬁ%glél'ﬂB’t’he at | east one organic
light . emtting elenent for green color |ight em ssion and the organic
light emtting elenent for blue color light emssion is an organic |ight
entting el emerd3. foodisplyi device ngedriliplgt toathains 3 nviidreim the asicag! e @xit atohon
state. 45. A display device according to claim36, wherein the at |east one
organi c | PHHHngg I {0g eecen slat light emigsiaarand dheoprghnig Hghteamiginigoteraemd forttdue
organic |i .emtting el enent .for blue. color L|ight.enission is an_organic
light eni F?‘?’%&gg AT 155 %%fﬂ‘%ﬁ%‘i“r?émftl"&ﬁ‘?ef%“rﬂ‘ §%‘?‘8ﬁ'9‘?'&{s’%h‘ eqipypfroma
excit at i ogingleRtLeitafibn stitedi Spl ay device according to claim 37, wherein the
at | east one organic light emtting elenment for green color |ight-em ssion
and the organic light emtting elenment for blue color light emssion is an
organic light emtting elenment for exhibiting |ight em ssion froma

si ngl et excit atd%or display device according to claim 35, wherein the at least one organic light .

emitting element for green color light emission and the organic light emitting element for blue
color light emission is an organic light emitting element for exhibiting light emission from a

singlet excitation state.

45. A display device according to claim 36, wherein the at least one organic light
emitting element for green color light emission and the organic light emitting element for blue

color light emission is an organic light emitting element for exhibiting light emission from a

singlet excitation state.

46. A display device according to claim 37, wherein the at least one organic light
emitting element for green color light.emission and the organic light emitting element for blue

color light emission is an organic light emitting element for exhibiting light emission from a

singlet excitation state.
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S57 L1l tiii 1a1azililtbtrh Itilk * CL 47. A display device according to
claim 38, wherein the at | east one organic light emtting elenent for
green color |light em ssion and the organic light emtting elenment for blue
color light emssion is an organic light emtting elenent for exhibiting
light em ssion froma singlet excitation state. 48. A display device
according to claim39, wherein the at | east one organic light emtting

el enent for green color light em ssion and the organic light emtting

el ement for blue color light emssion is an organic light emtting el enent

for exhibiting,Light. em ssi.on froma singlet excitation state. 49. A

di spl ay devi ce4zcgo‘513§%af“8°% r‘%ﬁoffipﬂ%),to \‘R“?Hg g’gnwﬁﬁré’"h € ‘83%‘{4 8he Obgr“ﬂé‘nﬁtht
light  endhifl0e16nEMNan]t gk ERsQon Lh@fHe oBEIRSIi N eAfttng BRIRAGAN bR

| i ght e_mmfl{ﬁltnlﬁlgk’g%%&e’rrent %rogf{%(?ﬁ@%éol iSrgﬁ)ﬂaiéjht grﬁ SsSi o‘énmies aﬁéor ganic i Sht
em tting elemight efnissioaxibiabiokgangr lighylbmiteing skiment for erhiditing lixdlt emiwioni fr@hiaon
state. 50. A display device according to claim4l, wherein the at |east one
or gani c | $ipglet exsHptien sigieel ement for green color |ight emnmission and the

organic light emtting elenent for blue color light em ssion is an organic
light emtting elenment for exhibiting Iight em ssion froma singlet

excitation stayg. ASdioify ALSBL A¥eoflfith 66 RRENIWAGrdi uf &1 1B3s 2nc WAEHSI Refithe

;fl T: &) ;
at | east one organic 1ight "emtting el'enent’for green color [ight enfssion

and t he o¢gittingCelbmeittfoegfedrd ¢ddér 1RIheemiIskioh and thewegant@light eittihg eRMeasfopblues an
organic light emtting element for exhibiting |ight em ssion froma
si ngl et qugor[ lighit gmisstant is an sgallic light emitting element for exhibiting light emission from a

singlet excitation state.

49. A display device according to claim 40, wherein the at least one organic light
emitting element for green color light emission and the organic light emitting element for blue
color light emission is an organic light emitting element for exhibiting light emission from a

singlet excitation state.

50. A display device according to claim 41, wherein the at least one organic light
emitting element for green color light emission and the organic light emitting element for blue
color light emission is an organic light emitting element for exhibiting light emission from a

singlet excitation state.

51. A display device according to claim-42, wherein the at least one organic light
emitting element for green color light emission and the organic light emitting element for blue
color light emission is an organic light emitting element 1or exhibiting light emission from a

singlet excitation state.
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FYPEH Frrerer et rr 1l L MS 52, A display device according to claim
34, wherein at |least one of the organic light emtting el enment for green
color light emssion and the organic light emtting el enent for blue color
light emssion is an organic light emtting elenment for exhibiting |ight
em ssion froma singlet excitation state, 17 wherein the organic |ight

el enent conprises an anode, a cathode, and an organic conpound film

provi ded between the anode and t he cathode: wherein the organi c conpound
filmconprises a hole transporting region conprising a hole transporting
material and an_el ectron transporting region conprising an electron
transporting maZefidisplaydeyicgtseeasilingao fiajed4r egi on conprising both the hol e
transporting material and the electron transporti.ng material is prowvided
between ¢ o hot et r Bt g cg S e arnia I Pk PE e RLisE e Al el on
53. A di : ' Te j £hial Mm&{-' s G o ic ki
organic ﬁ“@,ﬁ%&"‘g% ?’?ﬁg#@f@%‘ﬂi&“?@?*’éd?“é‘gﬂrﬁ%oqlor l?ﬂd%h%xg%ﬁgg?sogﬂgﬁﬁﬁg h‘gﬁt

or gani ¢ |érgiftinge¢leimtntrfor ettabieing lightentiibdién fromal sihglgthdxcRmicnsstag, 1S an organic
light emtting element for exhibiting Iight em ssion froma singlet
excitation state, wiehapin thaorgangahicht ¢legbnt eaneprisas 28 mpde, seeathedeagodan a

t hode, d. L. d fil id bet th d dth
cat hode. WEEPECAPRENGH R RIaVIded Reiytra the 110 AR Mecaliodeol e 1 ransporting
region conprising ahal the %8533&25 E%rﬂgodmt filrh %hrrl{@ﬁgesag' hgleeﬁﬁr{sppgilng rgﬁign

transporting region conprisin ctron transporting mate
comprising a hole transporting material and an electron transporting region comprising an

electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

53. A display device according to claim 35,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, and an
organic compound film provided between the anode and the cathode;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an

electron transporting material; and
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501 111t~ MIli "~111121Isulilt wherein a m xed region conprising both
the hole transporting material and the electron transporting naterial is
provi ded between the hole transporting region and the el ectron
transporting region. 54. A display device according to claim36, wherein at
| east one of the organic light emtting element for green color |ight

em ssion and the organic light emtting elenent for blue color |ight

em ssion is an organic light emtting element for exhibiting Iight

em ssion froma singlet excitation state, wherein the organic |ight el enent

conpri ses an anode, a cathode. and an organic conpound fil m provided
between the anode and"R%hEneaKshegionsemBTiFing heth dhediwh Eanspensisa mmtgrial and the

. eaHHE:  bath e i
ator | o Ao Eap R AR 55 R o gL bk e e ik E0ERaR e ikcron

t ranspor t itn@spatifg redion.and whereirn a m xed regi on conprising both the hole
transporting material and the electron transporting nmaterial is provided
bet ween the hol e transporting region and the el ectron transporting region.
55. A display dg ic§,accordjng to . claim37, wherein at |east one of the
organic |ight edftd Wﬁlaéildéﬁ’ﬁﬁﬁcqo&m%%@ﬁmt%,or light enission and the

N _ poor Lt S st O .
organc | 1ant om ! S Rbe PRl Ll oS iR S8 bt Y ©
exci t at i ornfiésidreandhebBamicliBat éﬁﬁi&ﬁge%dléngfﬂr_bﬁle%ﬁi?ﬁigﬁwﬁmﬁéﬁﬁ aﬁgg&’mﬁf‘gthﬁa

| t he ano an e

cathode, and an organic conpound | m provi ded bet ieen
cat hode; @@utting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode. and an
organic compound film provided between the anode and the cathode:

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transportin g region and the electron

transporting region.

55. A display device according to claim 37,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, and an

qrganic compound film provided between the anode and the cathode;

—
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Formrerr rer errere reer” 1r 1l €L Mwherein the organic conmpound film
conprises a hole transporting region conprising a hole transporting
material and an el ectron transporting region conprising an electron
transporting material; and wherein a m xed region conprising both the hole
transporting material and the electron transporting material is provided
bet ween the hole transporting region and the electron transporting region.
56. A -display device according to claim 38, wherein at | east one of the
organic light emtting elenment for green color light emssion and the

c ITght enitting el light  erission and the
i gnt Cem £1i ng. el enap et LI bghE By fgiohh Cohflc R Snighedih, AT ©

exci t ati ogopAsifg ahtRé GlafspobithOMmaRAAICardd SNéle&ISNMBRMspE AR feER% @MpHRRbean
cat hode, and an organi c conpound fil m provi ded between the anode and the
cat hode; wvleetren randpertorggmategalcandpound fil m conpri ses a hol e transporting
region conprising a hole transporting naterial and an elegtro

n .
transporting regi on MORISR MRS EEionGoByrisHIg hothhihe Boleianipardremptsrial agddhe
wherein a_ i J 8l . I rti i d
T B
t ransport iragspof@iidRgimd the el ectron transporting region. 57. A display
devi ce according to claim 39, wherein at | east one of the organic |ight
emtting elenent for green color light em ssion and the organic |ight
emtting eIeneg{ for, blue color |jight emssion is an organic |ight
emtting el emem® PotiSRIRRABYIES 3rgording o S on froma singlet excitation

state, wherein at least one of the organic light emitting element for green color light

emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, and an .
organic compound film provided between the anode and the cathode;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and |

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

57. A display device according to claim 39,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light

emitting element for exhibiting light emission from a singlet excitation state,
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61 jthjuiiiii~ij 11111, MS* :. wherein the organic |ight el enent

conpri ses an anode, a cathode, and an organic conpound fil m provided

bet ween the anode and the cathode: wherein the organic conpound film
conprises a hole transporting region conprising a hole transporting
material and an el ectron transporting region conprising an electron
transporting material; and wherein a m xed regi on conprising both the hole
transporting material and the electron transporting material is provided
bet ween the hole transporting region and the electron transporting region.
58. A display device according to claim40, wherein at |east one of the
organic light em ttiwf"éPéﬁﬁﬁ?gdP&ﬁ ﬁ%}%e HESICPHFGhE" “BRY S & %‘ﬁh(édr‘fd “Pé]ém

or gani ¢ Id:8Hic 86%hbdtiak Lnd gl i.Sssion is an organic
ot er B O R B e R B o & 51 ngl et
excitation state, wheliegtin tht @rgnigacimpdungfilne bempritescohplei isgspamingegien a
cat hode, and an organic conpound film provided between the anode and the
cat hode; SARWISING 2 Relegrapapereng giairrinhAnd jap plecHAP 1a98ROTHNE) K310 COMBHBRE iARg

region cQ roi ing%oa.hol e trﬁnsgorti ng material and an el ectron
t ranspor t9 PE’Qﬁ“ THBSPPILhE™n el ectron transporting material; and

wherein a mxed regipibGRIMikE r@gigﬁ%xﬂpfié]ﬁ%?ﬂggléH&@ﬁﬂ%b&t@%mﬂlEﬁ& thgnd

the electron transporting mater IS pro bet ween' t
t r anspor teléwgron@@nhsporangimbtefiald grovided betiveamnthp holeitigsprtin®regidnAnd Medilcnoay
devi ce according to claim 41,

transporting region.

58. A display device according to claim 40,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, and an
organic compound film provided between the anode and the cathode;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.
59. A display device according to claim 41,
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62 1111111 IN II1 1 | wherein at |east one of the organic light emtting

el ement for green color light emssion and the organic light emtting

el enent for blue color light emssion is an organic light emtting el enent
for exhibiting light em ssion froma singlet excitation state, wherein the
organic light elenent conprises an anode, a cathode, and an organic
conpound fil m provi ded between the anode and the cathode; wherein the
organi ¢ conpound filmconprises a hole transporting region conprising a
hol e transporting material and an el ectron transporting region conprising
an electron transporting nmaterial; and wherein a m xed regi on conpri sing
both the hol e transpbeteimg lemt erd ofltheorganib Gghteingtingarerngra dengreen eodontigher i al

ded t the hole t ti d th | ect
It?aﬁ;g\élrF%h‘épq%égﬁg%msg"mﬁ“g@é&g;p%ﬁ“&% i gpter Renieimicyion menoreapisdiadt n ar
| east On%m?tt nLE gﬁﬂleﬁhibktﬂ%h%me{nissﬁg n? RS le} Q{c:lgfxgx? Gta Ol or light
eni ssi on-and ¢he organi c | ng enen ue“color |ight

em ssion is an or gagikerdin @hzt org@hict igh? @ledhedRBinpfisds X idde! hn@tdddeNind an
em ssion froma singlet excitation state, wherein the organic Ii ght el ement

conpr i sesrganicarmtimund filmtprodded h@td/eanthe@ng@emmi thoogboded il m provi ded
bet ween the anode and the cat hode; wherein_the organic conpound-film,
conprises a hole t r YREsoR lﬂ?en@rﬂa@’ﬁlWPOBBMHWHS‘FW%?C?’IO‘I kole tEanspasting fegion

mat eri al I ns ] ol
mater i ol ca0diaNe sl A8t kAR I RS AR SOLRDLSOTRLIA %gm LEEhEL an
transpor Ele@GOﬁrﬁhﬁiﬂoﬁkngaiﬁgtehﬂ?and

wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.

60. A display device according to claim 42,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, and an
organic compound film provided between the anode and the cathode; |

wherein the organic compound film comprises a hole transporting regibn
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.
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el ectron transporting material is provided between the hole transporting
region and the electron transporting region. 63 i~rr~rr~ Hll Ms ~5 61.
A di spl ay device according to claim34, wherein at | east one of the organic
light emtting elenent for green color light emssion and the organic
light emtting elenent for blue color light emssion is an organic |ight
emtting elenent for exhibiting light em ssion froma singlet excitation
state, wherein the organic |ight el enent conprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organi ¢ conpound

film provided @ﬁﬁ&%ﬁQPﬁQﬁvk@%E&nbﬂL%§&hﬂ€35ﬁgi0” and the cathode; wherein
0

t he organi ¢ conpound I'm conprise§ a e transporting region conprising

a hol e transporti ng wiriréihiaBleadtdde afthe bARhicaizht éMNGHNOEIEINBG foLgieomcslonglitsi ng
an electron transporting material; and wherein a m xed region conprising

bot h t he dmjssion angbporganiedightenitting element fardluegiobartigbhemissing samtorganioightr i al
is provided between the hol.e transpqorting region and the electron
t r anspor tSTHH gent f%?":xq‘,ﬁplﬂf‘% &&f%ﬂ%s\lﬁ °'3€%H’r%5‘?tr‘?§‘”fad‘oelséﬁt"rn 35, wherein at

| east one of the organi g, hghto 681 b Lmeﬁi}aﬁ% pr;sg§ aglra?lﬁﬁe,cz?%%m?éé IPhole

enm ssion and the organi ¢ light®em tting el emen ue co ' ght
eni ssi on jhfectuy REMATH Eordthd@Rlith tRFArobe,A8d & GFBMIE coapowndTilhi provided b&@tWeen the
em ssion froma singlet excitation state, wherein the organic |ight elenment
conpr i seshodmingaetide regiow anhthdeathadéiol e i njecting region in contact with the
anode, and an organi ¢, conmpound fLIn1providFd bet ween tpe . .
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

62. A display device according to claim 35,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organic compound film provided between the
hole injecting region and the cathode;
wherein the organic compound film comprises a hole transporting region
—  comprising a hole transporting material and an electron transporting region comprising an

electron transporting material; and
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hol e injecting region and the cathode; wherein the organic conpound film

conprises a hole transporting region --- conprising a hole transporting
material and an el ectron transporting region conprising an electron
transporting material; and 64 1[1111J 111 21212 110l 11 dill Lra

wherein a m xed region conprising both the hole transporting material and
the electron transporting material is provided between the hole
transporting region and the electron transporting region. 63. A display
devi ce according to claim36, wherein at | east one of the organic |ight

emtting elenent for_green colar light em §si0 nd.the or.ganic 1ight
emtting el enent for W%Iert?é" '@%‘6’_?’83 r'fj‘%’ﬂ?ows&%éb(%h {P’S %gﬁt t%lln g'?ﬁ{l 'gg mdgeﬁ’;‘“ ‘%d_me
em tting gleeREifradspbrimehdiiidl Rprdiigd bt SThOtIL (rANEpBrtTioekish afd Gk LRELSD
state, wherein the organic |ight el enment conprises an anode, a cathode, a
hol e i nj eatspogingegiion.i n contact with the anode, and an organi ¢ conpound

filmprovided between the hole injecting region and the cathode; wherein
the organic conmpound filmconprises a hole transporting region conprising

a hole transportying..material and an el ectron transporting regi on conprising
an el ectron tr@ngp%lgﬁlf'%aevﬁﬁe[%‘ipf’%ﬁ?gté’ncgal Yein a mixed regi on conprising

both the hole transpehkteitaTBisebeds 1R GtehdiElight! eifittin@RIdnh R ?&O%réén%lmfgﬁf al
is provided between the hole transporting region and the el ectron
t ranspor t emissiongindthe drdanidlightepliaing dwienefoablue cdionlight@endssiomis 3d prganic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organic compound film provided between the
hole injecting region and the cathode;
wherein the organic' compound film comprises a hole transporting region
-comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.

64. A display device according to claim 37,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light

emitting element for exhibiting light emission from a singlet excitation state,
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wherein at | east one of the organic light emtting el ement for green color

| tght em ssion and the organic light emtting elenent for blue.color |ight
em ssion is an organic light emtting element for exhibiting Iight

em ssion froma singlet excitation state, 65 1 I'ILLEL TR ir2 el 11111
[l I'1ll wherein the organic light elenent. conprises an anode, a cathode. a
hole injecting region in contact with the anode, and an organi c conpound
filmprovided between the hole injecting region and the cathode; wherein

t he organi c conpound filmconprises a hole transporting region conprising

hol t ti t i al d .an. t t ti i i Si
2 el ect ron” ¢ anspol DG e SRRE - ieBh Aiear e B on ety QRSP TGl
both the hﬁ&%in%'i@g‘?érpﬁr&hﬁgﬁmt%hﬁédemaBIB anfl® ogﬂdfifrﬁ‘ﬁmetd'b@gu&ﬂttﬁe“ al

is provide etween the e transporting region and the el ectron

t ranspor t helg injeginyregion.and tiih Gyhaly; devi ce according to claim 38, wherein at
| east one of the organic_ light emtting element for green color |ight

eni ssi on and the or g¥AfEin thgereams compgurd &fra rrompsisehi el gppsportinghfegion
em ssion is an.organi.c. light. emtting elenment for exhibiting |ight.

o oo on PYBRTSIRE f IS st ingt Phierial SeCen (dion: FEnsREMSRgRHIOE oIR8 Bhren
conpri seseRArdNRSRpoRineahte4e, ai hol e injecting region in contact with the
anode, and an orgaﬁi c conpound film provided between the hole injecting
regi on and the cat hodherewhenhxed rdgich @ngaiBing bodnthe hold tfanspordagipatesieland theol e
transporting region conprising a hole transporting material and an

el ectron tlearepsrnspoding axitaial sorprideshetveen thedioleransporting regieon and{he elgeten al ;

and . .
transporting region.

65. A display device according to claim 38,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organic compound film provided between the
hole injecting region and the cathode;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting Tegion.
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wherein a m xed region conprising both the hole transporting material and
the electron transporting material is provided between the hole
transporting region and the electron transporting region. 66 -----
11111112112121121  1211121211211211121 Ms 66. A display device according to
claim 39, wherein at | east one of the organic light emtting elenment for
green color light emssion and the organic light emtting elenent for blue
color -light emssion is an organic light emtting elenent for exhibiting
light em ssion froma singlet excitation state, wherein the organic |ight

el ement conpri ses ode. a cathode, . le injecting region in contact
with the anode,%%aﬁ‘ - ﬁaoéjegécﬁi‘E:E%rg}ﬁfgﬁr?&??!}?m provi ded between the hole

i nj ecting regi on andwhéi@incaidaQtiie ofRRI Rdhid Heht ehB@ERb ElehRAPRIBELehichIBr light
conprises a hole transporting region conprising a hole transporting
mat eri al emidsian apd thetorgamid lign smdtting elgmeestfoorluecotpr light egisaion isdreargamn light
transporting material; and wherein a m xed regi on conprising both the hole
t r anspor t FAGtiRGEIEMER) foa gXhibitiee lighbeisyan fograyiBelel RIRHA Y& i s provi ded
bet ween the hole transparting. regiqn.an h ron . transpQnti,ng, reqi on.
67. A display devi cghggrglc?r{ |en%rg? %Cgl%'?r% R%fm F\%ﬁ%ﬁ'g%eﬁ "raatlt drfo_edg’s_? nglhé) dg‘fdthﬁgeé
organi ¢ | jrgdring Rdidd MGoRIBIRIN thE Rhodd! £RIMNGREAIc oPdlind B FROVRIRABBdeRthe
organic light emtting element for blue color light em ssion is an organic
| i ght enholeiimgctaigaerion ahdtheeoathdales i ng | i ght emi ssion froma singlet
excitation state, wherein the organic |ight el enent conprises an_anode, a
cat hode, a hole wherein the organic compound film comprises a hole transporting region

comprising a hole transporting material and an electron transporting region comprising an

electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

67. A display device according to claim 40,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organic compound film provided between the
hole injecting region and the cathode;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material™and an electron transpoﬁing region comprising an

electron transporting material; and

67

e e——
———
e —————

——

T I



injecting region in contact wth the anode, and an organi c conpound film
provi ded between the hole injecting region and the cathode; wherein the
organi ¢ conmpound filmconprises a hole transporting region conprising a
hol e transporting materi-a-"and an el ectron transporting regi on conprising
an electron transporting material; and 67 11'~~"I {11111 M S wherein a
m xed regi on conprising both the hole transporting naterial and the

el ectron transporting material is provided between the hole transporting
region and the electron transporting region. 68. A display device

1t e s T e i g O g4

el ement feRctribh UenspRkeg thatehil iGFoSRib@Petiveerflie A58 Aot tegiofAhd tHeRtcgbRMENt
for exhibiting light em ssion froma singlet excitation state, wherein the

or gani ¢ Itiagkgorghgragion.conpri ses an anode, a cathode, a hole injecting
region in contact with the anode, and an organi c conpound fil m provi ded
between the hole injecting region and the cathode; wherein the organic

conmpound film WB{S?@H%@%‘%OE‘@?Q%&WE'P region conprising a hole

transporting nmateria ransporting region conprising an

el ectron transporti Rehefdh 8f ledd on@HCth¥BRkaRicHight dthi@th d&abRTo OB &ﬁbﬂg%ﬂ@_ot h
the hole transporting material and the el eCtron transporting material is

provi ded comssiereanditheoigahie ligheasiorg elenent &gyibhure cait ligheengis@on isan organic light
PO g element for exhibiting heht emiseion From & Shglet excitation state, =
g light 'emission from a sing ate,
wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organic compound film provided betweenthe . - -
hole injecting region and the cathode;
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprisi;lg both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.

69. A display device according to claim 42,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light

emitting element for exhibiting light emission from a singlet excitation state,

—
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wherein at | east one of the organic light emtting el ement for green color

light emssion and the organic light emtting el enment for blue color |ight

em ssion is an organic light emtting element for exhibiting Iight

em ssion froma singlet excitation state, 68 | iiiiid: IIlI 111l 11111

111 wherein the organic light elenment conprises an anode, a cathode, a

hole injecting region in contact with the anode, and an organi c conpound

filmprovided between the hole injecting region and the cathode; wherein

t he organi c conpound filmconprises a hole transporting region conprising

a hole transporting teri&% and.aq.Electron trans Qrtjn%‘re [q@ col rising

an el ectron transpoPPFftp Mstuesnis lighh alemeBl PPN Wetf Feyf SATOERT i"8ihg

both the ] (4G j , . : [ i al

s provt i Eak SRR A R FE e oh Bihanf CBpRAR ILAIRAREY bRV IRUR

t ranspor t hélg ifjegingregiod and\tidl @fody; devi ce according to claim 34, wherein at

| east one of the organic light emtting elenent for green color |ight

em ssion and the or guh¢rein thghargame compound &l rrompsiseshi elec shrsportinghregion

em ssion is an.organic light. emtting el ement for exhibiting |ight.

o si on FHBRASING AN IrasPeing PERIE APGn SIRdreg RIsREMGEJSHPE opgrising an

el enent . i : . at hode, an electron injecting region in
RTRY 25piof B0 el Pl

contact w an organi c conpound film provi ded between

the anode and the el wiékelh hixk€foiditongisPigbovae BoIR tiahepoftirgamnateriSianp ehend
filmconprises a hole transporting region conprising a hole transporting
mat eri al elacirentrasisperting materiahis purvidaddetvesgn thre hodmipanispotig g sagionednddhe ¢lpctron

transporting material; and
trafsporting region.

70. A display device according to claim 34,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, an electron
injecting region in contact with the cathode, and an organic compound film provided between
the anode and the electron injecting region;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

———

transporting region.
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wherein a m xed region conprising both the hole transporting materi-al and
the electron transporting material is provided between the hole
transporting region and the electron transporting region. 69 | 111111
Lrrere rreer e o~ 71, A display device according to claim 35,
wherein at | east one of the organic light emtting element for green color
light emssion and the organic light emtting el enment for blue color |ight
em ssion is an organic light emtting element for exhibiting Iight

em ssion froma singlet excitation state, wherein the organic |ight elenent

conprises an az:i)dg %l&a&egpcg tcoal,gmg tggfdllrrgg_ injecting region in contact

with the catho icco film provi ded between the anode

and the el ectron inj\@gdrbiAGt reﬁ%qeoftt{@%&ganib g e Rk AR EIEmeRNIBP PREn EbloMight
conprises a hole transporting region conprising a hol e transporting

naterial amidsiamasd the brganiclighnepitisg elgmemdordriucariprlight ergission isdnargaroalight
transporting. material; and wherein a m xed region conprising both the hole

t r anspor t {ABIRGEePeR forneehibifing lightmmisyep fTP@r?s‘rB’éﬁlF‘l PGS i s provi ded
between i he ol e {1 aD5AGH G LS8 B ARG BSE! A oak , AARELGeAE 0"

72. A display device accor erein at e o

organi ¢ | jngting Mdidr m&oﬁiaemems tHe@ath8H€ QRd &R bAanicic@hfpoufdTiRS bﬁﬂ:c&@%ew&n
organic light em tting element for blue color Ii ght emi ssioh is an organic

l'i ght - enthttnodp @iddieplectrar ingochindirdgiorg | i ght eni ssion from a singl et
excitation state, \/\herel n the organic light elenment conprises an, anode, a
cat hode, an el ectron¥ ‘Tfﬁ'j“e@ﬁl%%am‘éﬁi’@ﬂoqw HURCRPTiSES # heleetranspaRing, regiog an

organi ¢ C@J}P&%ﬂ% L'hom r%n%}%r(?%g rrl?zﬁ&){ﬁea'ﬁd an electron transporting region comprising an

electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

72. A display device according to claim 36,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, an electron
injecting region in contact with the cathode, and an organic compound film provided between
the anode and the electron injecting region;’

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and & électron transporting region comprising an

electron transporting material; and

ll|I|III |||I\| ||||| IlIII I



the anode and the electron injecting region; wherein the organic conpound
filmconprises a hole transporting region conprising a hole transporting
material and an el ectron transporting region conprising an electron
transporting material; and 70 I VIII VIIII~ i L wherein a mxed region
conprising both the hole transporting material and the electron
transporting material is provided between the hole transporting region and
the electron transporting region. 73. A display device according to claim
37, wherein at |least one of the organic light emtting el enent for green

color light emssion and the organic |ijght 1tting el enment for, col or
i ght em935| on is aRPgEgmRedf e@ﬂ%‘i“ Coé?ﬁr’tsgﬁgr?@elbn']lhgF’r@lr‘i?r“f’ﬂ’ro”é%ﬁnﬂﬁef‘f‘ﬁﬁﬂ%i‘eght
em ssi onefLom ﬁar%k&gxlngtin hfs%frdxﬁ&:f& efbéen tl‘(@\’f‘&i@ir%q}a@ﬁuﬁ&&ﬁ& fnd th@Blkcil £ TENt
conpri ses an ano a“cat ode an electron 1nject on 1 n contact
wi t h t hetrgsdpbadsy regidd. an or gani ¢ conpound f|In1prOV|ded betmeen t he anode

and the electron injecting region; wherein the organic conpound film
conprises a hole transporting region conpr|5|ng a hole transporting

raterial and o 8 SSAORALERSRG By Rgon comrising an eleciron
LCaTEEoT 0, T AR o A0 G ERARARIASL Sd  E
74. A di shissionded ilecorgatiolighteeittiag eleaiem B8blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
~ wherein the organic light element comprises an anode. a cathode. an electron
injecting region in contact with the cathode, and an organic compound film provided between
the anode and the electron injecting region;
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

74. A display device according to claim 38, -
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light

emitting element for exhibiting light emission from a singlet excitation state,
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wherein at | east one of the organic light emtting el ement for green color
light emssion and the organic light emtting el enment for blue color |ight
em ssion is an organic light emtting element for exhibiting Iight

em ssion froma singlet excitation state, 71 illllllt. C. L wherein the
organic light elenent conprises an anode. a cathode. an electron injecting
region in contact with the cathode, and an organi ¢c conpound fil m provi ded
between the anode and the electron injecting region; wherein the organic
conmpound filmconprises a hole transporting region conprising a hole
transporting material and an electron transporting region conprising an

el ectron transport i rghenein éhe erizanig ightshemerit somprisetad apedl. 8 saidedp an$igsopot h

the hole transporting materigl and the | ectron transporting naterial is

or ovi ded IBISCHRBIFEITAN SEPECt ¥ HHEP 67thPd, RGN OFga GOTRAMI 1L Pigyided Between

transpdrtthg?n(; Hn8Mhe g@wcﬁ, HLeEHJ:@}’eoﬂﬁ]Vi ce according to claim 39, wherein at
t I 1 g

| east one o e organic lignt emtting elenment for green color |ight

em ssion and the or gaivr€in! thgldrga@ie Edrhphndl fife 6dmpitesd hisle apdngporting tgion

em ssion is an organic light emtting elenment for exhibiting Iight

em ssi on domprisings? heledranspesting maerial tand @n elietrpRitransprsting e cOMphsing 2B ment
conprises.an anode, a cathode, an electron injecting region in contact
with the‘%%%%Bd&?ﬂ%HH“%HmS?GgﬁP conmpound fil m provi ded between the anode

and the el ectron inj@ehing i€ @Bion Bk ﬁgiﬂ$ bO tiY i.r%sﬁ&'m Wnierid LR the
conprises a hole transporting region onprising a oletra sporting
mat eri al edtrodtrafipetin@naterialisPonided Petvegh hie h6RMTANRIrEe @Bion and the electron

transporting region.

75. A display device according to claim 39,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode. a cathode, an electron
injecting region in contact with the cathode, and an organic compound film provided between
the anode and the electron injecting region;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

...... —

transporting region.
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el ectron transporting material; and wherein a m xed region conprising both
the hole transporting material and the electron transporting naterial is
provi ded between the hole transporting region and the el ectron
transporting region. 72 Il 1LLELEL 1Eeer e e 1l 76, A display
devi ce according to claim40, wherein at |east one of the organic |ight
emtting elenent for green color light emssion and the organic |ight
emtting elenent for blue color light emission is an organic |ight
emtting elenent for exhibiting Iight em ssion froma singlet excitation
state, wherein the organic |ight elenent conprlses an anode, a cathode, an
el ectron injet& ﬁ\‘é‘sﬁ’léb%ﬂcq srcepiRgcldm4t: t he cat hode, and an organi c

conpound film provi dgd beiveen,,d J}%}éeaé] g?r%c ﬁ%l?t e%]ﬁm lt,?e(ﬁhénl? Portg?ée% ({}qhght

region; wherein the organic conp rise ansp

region ‘éﬂﬁﬂ%fdrﬁim@%@or@ﬁ’ﬂléllglﬁt%ﬁﬁ@i‘ﬁﬁkleﬂ'ﬁ:nfTﬁ? Sfub@b]oﬁﬂﬂﬂ%%%h&ﬁ& [u‘i’ﬂrgdmcllght
transporting region conprising an- electron transporting material; and

wher ei n amittingalenegt tor exbibingdighy eintsiontitvem hsinglet exviwpon statreg materi al and

the electron transporti nﬁ\gmat erial i s provi ded between the hol e
transporting regi on“AsEER e osganig gt emeah%qs@i?rﬁew f*r&j\eoﬁwﬂmde AD |ﬁe§tmray

devi ce G Etﬂ{_{}?ox&)g if Lc%tggt 1th tﬁmgﬁrtl?o'aﬁt & an oF 334ni& : o {lh?‘fm H&F 7etw%

emtti ng reen CO| or em ss1on n| C

em ttinged fHRehnd &e @édﬁ%nqgkgfnglﬂeglhh eni ssion is an organi c l'i ght
emtting elenment for exhibiting light em ssion froma singlet excitation

state, wherein the ehgmsm thd oghbicadoapenhd dimpeimmsean laiodensporided heyden an
el ectron comprising a hole transporting material and an electron transporting region comprising an
| electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

77. A display device according to claim 41,

whérein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, an electron
injecting region in contact with the cathode, and an qrganic compound film provided between
the anode and the electron injecting region;’

wherein the organic compound film comprises a hole transporting region

comprising a hole transporting material and an electron transporting region comprising an

~ electron transporting material; and
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injecting region in contact wth the cathode, and an organi c conpound film
provi ded between the anode and the electron injecting region;* wherein the
organi ¢ conpound film conprises a hole transporting region conprising a
hol e transporting material and an el ectron transporting region conprising
an electron transporting material; and 73 bl 11111121 hl TILILLEITT~~I111 C
wherein a m xed region conprising both the hole transporting material and
the electron transporting material is provided between the hole
transporting region and the electron transporting region. 78. A display
device according to claim42, wherein at |'east one of the organic |ight
emitting el enent forvpgreBR f&!éﬁq)ﬁeg}qngﬁfnprlélﬁgggihdhﬁ %H%i“t‘%*@oﬁwté"“ﬂr‘@‘ﬂ%he
emtting . ue c.o n ni ¢

o ¢t 1 ng SraEenr it ieisrRl Shrov AbebRed g4 PR L RH e B dtrog,
state, whefRpHrinBgegbgani ¢ light el ement conprises an anode, a cathode an
electron 1njectrng region in contact with the cathode, and an organic
conpound film provided between the anode and the el ectron injecting
region; wherein the organic conpound filmconprises a hole transporting
region conpri IPngy dspi @theaeﬁ%qsémgutﬁgldmﬂén al and an el ectron

transporting region ¢ ectro r ortln terial; a
wherein a m xed regi oﬁng Leagiorq& ogﬁﬁeﬁrgaﬁéc F%‘It %glﬁgg?ﬁr?ﬁbgrﬁﬁ? 8?105{] éiré{nd
the el ectihRiioh Exﬁd‘t%@%?gdn&ﬂxg'm&{ﬂfthﬁé elbﬁexﬂ&@:‘ﬂlﬁ'@&l&%%&ﬂn&x@ﬁ i¥2 Fganic light
transporting region. and the el ectron transporting region.

emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, an electron
injecting region in contact with the cathode, and an organic compound film provided between
the anode and the electron injecting region;

| wherein the organic compound film comprises a hole transporting region

comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

79. A display device according to claim 34,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, a hole

injecting region in contact with the anode, an electron injecting region in contact with the
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79. A display device according to claim 34, wherein at | east one of the
organic light emtting elenent for green color light em ssion and the
organic light emtting element for blue color light em ssion is an organic
light emtting element for exhibiting Iight emission froma singlet
excitation state, wherein the organic |ight el enent conprises an anode, a
cathode, a hole injecting region in contact with the anode, an el ectron
injecting region in contact with the 74 illilll 212212 t1err rreer e il
M S +- cathode, and an organi c conpound film provi ded between the hol e
injecting region and the electron injecting region; wherein the organic
conpound ¢athadecantpan grganis dooipound &ilrs poevidedopateegrothe holmpjdcting gegiomandthe
transporting materijal apnd an el ectron transporting region conprising an

el ect ron TFEIROIBIECHRGTSHRr  al : and wherein a mixed region conmprising both
the hol'e transporti I Ar I r .Lan AN ri IS
provi ded between thg;a %%F%ettrh% ?ﬁ%%g‘gf {”ﬂg"‘#“?gﬁ@% cgﬁghﬁﬁe‘?gi}%&r‘p%ﬂ%g feBlon

t ranspor tédmprisget @ MoleSPansPosling tha¥rislaMdc® AEE@nCtrdigpdrEing Irédibh IdmpYikiE &N at
| east one of the organic [ight emtting elenent for green col or Ipi ght

em ssi on dedranHeanspoyéing enatérgitandmi tti ng el enent for bl ue color |ight

em ssion is an organic ljght, emtting elenent for exhibiting |ight

emi ssion froma si nglRereinadmixed fegipnsp gsin gt!hépﬁhqlﬁgarbﬁpggmgdnqt?r i f‘“%fhémant
CONpPr i SeSgy r&lQquxﬁporﬁn%ﬂ'xEntEﬁqﬁs gﬁ)vﬁi%h%etv&e@h @%%'ofkgrz{ngﬁirﬁﬂg }e%i&ﬁﬂg?t?etelé{ﬂ i the
F t he® Cat hode, and an

anode, an electron 1 nj®@cting gion in contact wth
or gani ¢ cesRpoicigfredioh.or ovi ded between the hole injecting region and the

80. A display device according to claim 33,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,

wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, an electron injecting region in contact with the
cathode, and an organic compound film provided between the hole injecting region and the
electron.injecting region;

wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and

wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

e —

transporting region.
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el ectron injecting region; wherein the organic conmpound filmconprises a
hol e transporting region conprising a hole transporting nmaterial and an

el ectron transporting region conprising an electron transporting material;
and wherein a m xed region conprising both the hole transporting materi al
and the electron transporting material is provided between the hole
transporting region and the electron transporting region. -- - - 75
FYErrerrrte rer2a rbilbi 1 11l 81. A display device according to claim 36,
wherein at | east one of the organic light emtting element for green color
light emssion and the organic light emtting elenent for blue color |ight
em ssion is anSbrydisPydeyike according fngjaidt vent for exhi biting |ight

em ssion froma sing| .excitation state.. ein.th ' ' |, ement
conpri ses an anode, Qvah%%%? ﬁtgl ‘ég?oﬁe %fotﬁ%or%a%ﬁcgéﬁ |{%’B’%ﬁeo’g(ﬁ%rﬁ&ﬁgg}c‘%ﬁ“a‘g{%%%thﬁ t he

anode, aRnfid§st drdithé HighRicipat drRistindeldriknt RIFbifelcoWirtiBht diissicisA Sfuanfiltbran
organi ¢ conpound fil mprovided between the hole injecting region and the

el ect r on emijtimgtelemgent éoyi exhjbitidelight Rmidseondraya nisingdo epaitatidn fstaken conpri ses a
hol e transporting region conprising a hole transporting naterial and an
el ectron transporti MPeFEnitht osgsmin lightngjement comprispoAN tanade fofathers- et al ;
and wherein a nmxed region conprising bot he .hol e transportin | al
and the aiteld tebRlh I Qiniity STt Bapot. aR dechPf e SBRRE opli SRy S
t r anspor tdafh@dé, SBidodh &?%i& bsglsb@rﬁt fiR providRa BB dentlle hER| iRfRctinkZregfdndinithay

c

device according to ai m 37,
electron injecting region;
wherein the organic compound film comprises'a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.

82. A display device according to claim 37,
wherein at least one of the organic light emitting element for green color light
- emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission fro'm a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, an electron injecting region in contact with the
cathode, and an organic compound film provided between the hole injecting region and the

——

electron injecting region;
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wherein at | east one of the organic light emtting el ement for green color
light emssion and the organic light emtting el enment for blue color |ight
em ssion is an organic light emtting element for exhibiting Iight

em ssion froma singlet excitation state, wherein the organic |ight el enent
conprises an anode, a cathode, a hole injecting region in contact with the
anode, an electron injecting region in contact with the cathode, and an
organi ¢ conpound film provi ded between the hole injecting region and the
electron injecting region; 76 IL1JItLEfrrbrirr retirrratirlr * CLMS

wherein the organic conpound filmconprises a hole transporting.regian
conprising a hole tr”‘gn?g‘}p)lBrt{“? REBAME “"Qrfﬁmaﬂ“@li’r&?f o OS]F AERSRIBPRE AEEPRyi on
conpri.si . 6l.e part | Leflron &6 Ll M T egion
compr i o1 nATBAFRE FEOE AfarbpRRE Alerif T elePlion MM 1qhich Bobfihifi G

t ranspor telgegronBiagépoding mafetial kA@d between the hole transporting region and
the electron transporting region. 83. A display device according to claim
38, wherein at | eastwherin afnixddgegipyeompridingfath theihold thapsporéing matdrial angrtben
color i ue col or

ght emi ssion and the organic |i h‘h mtting el ement for b
|i ght enic€SHOR URESPOFINg YalfTial 1t maﬁ@ed beipeeh E;E%‘Fé‘ﬁﬁ- ring eRIOR BT the s IPYht
em ssion txfaﬁgﬁgrﬁn%} %ngt excitation state, wherein the organic |ight elenent
conpri ses amn anode,” a cathode, a hole injecting region in contact with the
anode, an electron injecting region in contact with the cathode, and an
organi c conpound film provided between the hole injecting region and the
el ectron i nj ec83.nydisplgy dayicehenoeding tohdaior 3ini ¢ conpound fil m conprises a.
hol e transporting r%ﬂion - - .
erein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, an electron injecting region in contact with the
cathode, and an organic compound film provided between the hole injecting region and the
electron injecting region;
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporﬁng material; and
wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.
84. A display device according to claim 39,
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conprising a hole transporting material and an el ectron transporting region
conprising an electron transporting material; and wherein a m xed region
conprising both the hole transporting naterial and the electron
transporting material is provided between the hole transporting region and
the electron transporting region. 84. A display device according to claim
39, 77 111111211112121111212111121111:: CL M S wherein at |east one of
the organic light emtting elenent for green color light em ssion and the
organic light emtting el ement- for blue color light enmission is an organic
light emtting elenmept for exhibiting |i emssion froma sin

excitation state, F‘EFW a“fé“d’i“(j&%} h@%’ %ﬁq‘%\t EReHRE EBWﬁP%égreﬁH%SWBH“m

cathode, g hgle. i {He% JnFlgnJh‘?%ﬁH{x%&e&Q tfﬁxﬁﬁc]ué/\é(ggn'r JE%@&&RQQ% s 4 ﬂfbr%ﬁ@ Il%ﬂni o

injecting'régioninc Qan organi c coffpoun

provi ded &pitgeeletbet 00behibiting tighfGnibHeh BBmainglbeexcigai stas, i nj ecting
regi on; wherein the organic conpound film conprises a hole transporting

region conprising avhetlm theanmgpue dighy clenteat cempuased aanansidec e cethode, a hole

transportjng regian co risin el.ectrqn transparting material; an
wher o oEABE TR G CRUATITE: A BOHR A ORI HNG FUeT HycHied Yl thend

the el ecypghel LANSPALLNCAHHGGhH Hm ﬁ@&@%&&gexpﬁmm siBgWgion ang e

transporting region ransporting regio
devi ce acgegtebmigjdcing kediion;40, wherein at |east one of the organic Ii ght
emtting elenment for green color |ight
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.

85. A display device according to claim 40,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emittihg element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the “Organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, an electron injecting region in contact with the
cathode, and an organic compound film provided between the hole injecting region and the

electron injecting region;

Cim e ——
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em ssion and the organic light emtting elenent for blue color |ight

em ssion is an organic light emtting elenment for exhibiting |ight

em ssion froma singlet excitation state, wherein the -organic |ight

el enent conprises an anode, a cathode, a hole injecting region in contact
wi th the anode, an electron injecting region in contact wwth the cathode,
and an organi ¢ conpound fil m provi ded between the hole injecting region and
the electron injecting region; 78 | iiji ~Ill IllI~ 11 Il wherein the
organi ¢ conpound film conprises a hole transporting region conprising a
hol e transporting material and an.el ectro e.ﬂt,rans orting region conprising
an el ectron transportiignnaE Srgapic C%maowg\ ko o P?ﬁ*}?e‘tjh?légf‘lﬂ‘ﬁp%'ﬂﬁérrF%‘Pﬂg
both the tl) rial.and.t . I a ing . i al
s provi dedeFhENE RO p g thderidly R Biociof i Bt AP RARGH bARPriTRE S

t ranspor t i dig-tfondia@sporBhg mAteHagphay devi ce according to claim4l, wherein at
| east one of the organic light emtting el enent for green color Iight
em ssion and the or ganbeseiniaghixeduegionicogpssiagbeth thedrolbiranspersingmatérghund the

em ssion i§ an organi ¢ |ight, _enit&%gg eleaﬁg& {0( exhi.biting |ight
emi ssi on fHEHHOR ARFRATHRE BREeriakis proyide Qetee BRI APFROTURGERIOR “P?gﬁte“‘&r@ﬁent
conpri ses , S@mﬂg,re%oﬁ:at hode, a hole injecting region in contact with the
anode, an ele R i"Mjecting region in contact with the cathode, and an
organi ¢ conmpound film provi ded between the hole injecting region and the
el ectron-injecting region; wherein the organic conpound filmconprises a
hol e transporti B Adéptay devisapeimding tackish 41t ransporting material and an
el ectron transporting region conprising an, . . X
P %vherglm at leastr(r)ge ofS the%rganic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation state,
wherein the organic light element comprises an anode, a cathode, a hole
injecting region in contact with the anode, an electron injecting region in contact with the
cathode, and an organic compound film provided between the hole injecting region and the
electron injecting region;
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region comprising an
electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the

electron transporting material is provided between the hole transporting region and the electron

transporting region.
87. A display device according to claim 42,
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el ectron transporting material; and wherein a m xed region conprising both
the hole transporting material and the electron transporting naterial is
provi ded between the hole transporting region and the el ectron

transporting region. 87. A display device according to claim42, 79 * CL
M S wherein at |east one of the organic light emtting elenent for green
color light emssion and the organic light emtting elenent for blue color
light em ssion is an organic light emtting element for exhibiting Iight
em ssion froma singlet excitation state, wherein the organic |ight el enent
conprises an anode, aheadilhadeast énd\6tltRe orghhietighNenitt@ edémenm feQirtardolo tight t he
anode, an electron injecting region in contact with the cathode, and an

or gani ¢ cemssiemchndithewigamielighienbgingstamani Eorbbiegojoilightamigsiereigian arganit lighe

el ectron injecti regi on: wherein the organi c. conpound filmconprises a
hol e tran§5{5§*‘t“§r‘?gg?eé’é?‘§r?"h@bﬁﬁ‘iﬁrli‘%mﬁﬁ“sé‘ ‘ﬁ“f‘rqﬁﬁg%%?‘f"ﬁﬁ“ﬁ’é}{eeri'al and an

el ectron transportin | i Sl e I Qrit.j tenl al ;
and wherein a m xed rgvel{ge?%}rll(?ﬁgeogp |{sci %mgeggﬂeqthég%{sgpflé élﬁg%grdt {:Jﬁg&lﬁg?[eﬁl%l
and the eghjeeddregidmsdmidct RGthté Qhod¥, ah ®1detoN iigjectifdelevRANNntddAdeOWeh the
transporting region and the electron transporting region. 88. A display
devi ce acecethdidepndancirganic §ompeunsk Biompwvidsd detweeatthe holefinjetiinghwskion and the
transporti material in the m xed region decreases while a concentration
of the eI&&%FBH‘WFqHWEE%WPing material in the nixed region increases in the

direction fromthe aggfe.f Wﬁ%ahﬁecon‘f&}ugadﬁm comprises a hole transporting region

comprising a hole transporting material and an electron transporting region comprising an

electron transporting material; and
wherein a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting region and the electron

transporting region.

88. A display device according to claim 52, wherein a concentration of the hole
transporting material in the mixed region decreases while a concentration of the electron
transporting material in the mixed region increases in the direction from the anode toward the

cathode.

89. A display device according to claim 61, wherein a concentration of the hole
transporting material in the mixed region decreases while a concentration of the electron
transporting material in the mixed region increases in the direction from the anode toward the

cathode.
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89. A display device according to claim®6l, wherein a concentration of the
hole transporting material. in the m xed region decreases while a
concentration of the electron transporting material in the m xed region
increases in the direction fromthe anode toward the cathode. 80
1111121212121212122 11t 11 11112 CL M90. A display device according to
claim 70, wherein a concentration of the hole transporting material in the
m xed regi on decreases while a concentration of the el ectron transporting

material in th egion incre direction fromthe a

Towar d the cacbdb el S e iehGtcth ein Do MRt eoaebiRiog Ot o, o
concent ralr\%\ﬁﬁi;oﬂina%t Rarehal & tﬁeﬂﬂﬂé@%% 'oHGHeF!FEt@e%'@'me' D bhGnifadt&e of B Oct on
decr eases i"’e & concentration of the electron transporting materia

t he m xedtraggoating maeAalde she Mixet ecgdon Mmeteiases ih fhendifcbvorafiotiehd avurle dov-fr :m

cat hode. 92. A display device according to claim52, wherein the m xed

regi on hasathodsi ckness in a range of 10 nmto 100 nm 93. A di splay device

according to claim6l1l, wherein the m xed region has a thickness in a range
of 10 nmto 100 nm 94. A display device according to claim70, wherein the

m xed region hag a Hpﬂ%n&%@ce %gﬁhﬂ%ﬂfgﬁla% 70 r}{@rélﬁ’ al c@r’iﬂ‘&itioﬁ%f tﬁeqlo?epl ay

device according to clarm rei e mxe region has a thickness
a range oftraddporting matedidl iimheSfixed rdgivpl diyredsesi wkilera conckinagtibo of ltied Blkebidon
wherein a material for exhibiting |ight

transporting material in the mixed region increases in the direction from the anode toward the

cathode.

92. A display device according to claim 52, wherein the mixed region has a thickness

in a range of 10 nm to 100 nm.

93. A display device according to claim 61, wherein the mixed region has a thickness

in a range of 10 nm to 100 nm.

94. A display device accordihg to claim 70, wherein the mixed region has a thickness

in a range of 10 nm to 100 nm.’

95. A display device according to claim 79, wherein the mixed region has a thickness

in a range of 10 nm to 100 nm.

96. A display device according to claim 52, wherein a material for exhibiting light

emission is added to the mixed region.
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em ssion is added to the mixed region. 81 -~ILILITITEIII2Z L MEYETELLERTQTT]
S 97. A display device according to claim®6l, wherein a material for
exhibiting light emssion is added to the m xed region. 98. A display
device according to claim 70, wherein a material for exhibiting |ight
em ssion is added to the mixed region. 99. A .display device according to
claim79, wherein a material for exhibiting light emssion is added to the
m xed region. 100. A display device accordi ng to claim 52 wherein a
material for e iting I emssans dto a of the .m
Fogion. 108, Ao AppishnelsTiee crORupanglaid €y wPiesna it HBHEE (g ¢ or
exhibitin tis . i to a part of the mxed region. 102. A
di spl ay dgr\r/llkqégﬂe{%éor ﬁﬁé@glx&?%&go wherein a material for exhibiting
light emssion is added to a part of the m xed region. 103. A display
device according to claim79, wherein a material for exhibiting |ight
emission is adc%dﬁt dlsalap;atewcgfacmémm@uume@ wihereim4 materehl Spit exhibitug dight
according to cl LN il Ao ~li~i 11 illls a s wherein at
| east onee’ﬁ‘fss’toﬁésﬁ %&ﬁ?&hq ?‘B‘ﬁfl PRt i ng el ement for green color I|ight
em ssion and the organic light emtting el enent for blue color tight
em ssion is an organic |ight

99. A display device according to claim 79, wherein a material for exhibiting light

emission is added to the mixed region.

100. A display device according to claim 52, wherein a material for exhibiting light

emission is added to a part of the mixed region.

101. A display device according to claim 61, wherein a material for exhibiting light

emission is added to a part of the mixed region.

102. A display device according to claim 70, wherein a material for exhibiting light -

emission is added to a part of the mixed region.

103. A display device according to claim 79, wherein a material for exhibiting light

emission is added to a part of the mixed region.

104. A display device according to claim 34,
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emtting elenment exhibiting Iight em ssion froma singlet excitation state,
wherein the organic light emtting el ement conprises an anode, a cathode, a
hol e injecting region in contact with the anode, and an organi ¢ conpound
filmprovided between the hole injecting region and the cathode; and
wherein a m xed region conprising a material included in the hole injecting
region and a material included in the organic conpound filmis forned
between the hole injecting region and the organic conpound film 105. A

di spl ay device according to claim35, wherein at |east one_ of the organic
light emtting el emeYhereigrat @asme@@ﬂ@rorgawhghtém%@gswnﬁﬁafqrB@eearcg@m?leht
light emtting el nt for..pglue.color |ight, emssion. is.an organic .|i.ght
er'tti ng. EPinERanE s ieh: i femehtt pPERTS B i ot A Stk 10 o,
wher ei n t Bg;GhJaREnd d@biiSgibh RsRLHBR itk S€RioAluAN0de, a cathode, a
hole injecting region in cohtact wth the anode, and an organi ¢ conmpound
fil mprovided Dbetwewhereinethbolganiolightemiging enent comiprides as ahdurd @ cathiode, a

wherein a mxed region conprising a material included in the hole injecting
regi on anholg inikedng 2giomin censertiwith Hie nogantnd ev wpBIRICIMPorndstig pravided

o enray aBRE e RiE  ATBRhB BRET PO T A
L wherein at | east 0Rfey 4 Bl 8@Bh Colrpilthg ST AN RAR LR Rble HiB8Mg
color light emssion and the organic ght“emtting elenment for bl'ue ¢ol or
| i ght em spicnanda anateriqgdntlcddd @hthe o@ganid corgp@indnidin isefdrined thietigeehi Whithole

em ssion froma singlet excitation state.
injecting region and the organic compound film.

105. A display device according to claim 35,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission ffom a singlet excitation state, |

wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound film provided
between the hole injecting region and the cathode; and

wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed between the hole

injecting region and the organic compound film.

106. A display device according to claim 36,
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wherein the organic light emtting el enent conprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organi ¢ conpound
filmprovided between the hole injecting region and the cathode; and
wherein a m xed region conprising a material included in the hole injecting
region and a material included in the organic conmpound filmis formed
between the hole 1injecting region and the organic conpound film 107. A

di spl ay device according to claim 37, wherein at |east one of the organic
light emtting ele r,. e, rLight 1SS ] r i
light emtting el egg‘g%ler glrat d'gtggrhg%?gl% rédg'%]ﬁ%hr%%?éﬁﬁg%g{ég% gﬁf"ggg’fﬁﬁicg'%ﬂ‘éﬁtt

em tting ehRE®NngeiddédnidigeH: eaitting flemehiIBr bIuOBdIBr I3dH eMmekioaXEar erighidib lighat e,
wherein the organic light emtting el ement conprises an anode, a cathode, a
hol e i nj eemitting elegientrexhibidugtighttemussidn firdre asingles exeitndioarstats.gani ¢ conpound
film provided betmeeH the hol e iqiﬁﬁ%in regi on and the catQﬁge; %nd _
wherein a nixed regi BRSEBNHF PegaRls lehtamdfing plemeat CRIBRIISER 28 AROYSo p S2thAHS & i ng
region an . ial .l I et | nj d fi 1,Se.f Or

between ¢ feeuiRbR Meior i otier But R AloHE"bfo 8 SRR codhpdlng it bificed,

di spl ay dpaiveen BUMinf@ihe rédicd Md38e catdde; end Wherein at | east one of the
organic light emtting elenent for green color light em ssion and the
organi c |ight em ttiwhereineammirtedfregioblcomprsihgna mateyinl imohidedliinmhed kolamjectgeni c
light emtting element exhibiting |ight em ssion froma singlet excitation
state. whEEmancha meateahitclpdeghin B orgamig camesnad: fllah porwed batvesadhe hole

cat hode, ﬁ)lj?én?iﬁ%?%é/i?}ag@fh@%réa%%@o@nﬂo%nﬁ?ﬁﬁ@m with the anode, and an organic

conmpound
107. A display device according to claim 37,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emiiting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound film provided
between the hole injecting region and the cathode; and
- wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed between the hole

injecting region and the organic compound film.

108. A display device according to claim 38,
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between the hole injecting region and the cathode; and wherein a m xed
region conprising a material included in the hole injecting region and a
material included in the organic conpound filmis forned between the hole
injecting region and the organic conpound film 109. A display device
according to claim 39, wherein at |east one of the organic light emtting
el ement for green color light emssion and the organic |light emtting

el enent for blue color I|i ght em ssi on is an organic light emtting el ement
exhibiting light em et ex k: Wh he,
organt ¢ 1 gt e tti N arsb R afh e BleRi IS ko brERE fopifem
injecting éxﬁgél&ﬂdddlhégfﬁaﬁfcthg\m &rhuﬁﬁgeelefaaﬂ@m B A l%gamsqoﬁmwgﬁu fighp
provi ded between the hole injecting region and the “cat hode; and Wwherein a
m xed regiaomttogndensitieghibitivgt leght amissionl fuxed singlet bxcitagbe statg, ecti ng  regi on
and a material included in the organic conpound filmis fornmed between the
hole injecting regi d"hhf‘d‘ﬁﬁ tb%@rgé}ﬂ’&d’rﬂihée‘@ﬁmﬁ)ﬁﬁ@elﬂi qompﬂf?mdn ﬁ‘%ﬁes'ﬁ)fi‘éyo‘&e\#l ce
according .t ?Cla'th’r% &} IIIIIhIIIdIIIIIIIJ o IIII% vd
wherein athqie XYFCtg, gFth 4. IW e ARPY% A, §1, 8183 rférﬁpoi”B?l 8%8?? 9sor
light emggheh tﬂ@‘ﬂofehﬁ ,g?fygﬁm dndithe @?m,(;gel Ry el ement for blue color |ight
em ssion is an organic emtting el ement exhibiting |ight enission
froma singlet exci taﬂhamn&tratmd regien epmpiisieg o ngeatiat inchgled iethettdla njedtiegent
conprises an anode a cathode, a- hole injecting region in contact wth the
anode, andegionsang t%@hﬁ@éﬁd}dfmlth‘? praspicoempayat il enist fleemerh petwiean dieg holg

region ang Lhe ¢ %g?oondfdd 0 Srganic compound film.

109. A display device according to claim 39,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound film provided
between the hole injecting region and the cathode; and

wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed between the hole

injecting region and the organic compound film.

110. A display device according to claim 40,
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wherein a m xed region conprising a material included in the hole injecting
region and a material included in the organic conpound filmis forned
between the hole injecting region and the organic conpound film 111. A

di spl ay device according to claim41l, wherein at |east one of the organic
light emtting elenment for green color light em ssion and the organic
light emtting elenent for blue color light emi'ssion is an organic |ight
emtting elenent exhibiting light emssion froma singlet excitation state,
wherein the organic Ilght emtting elenment conprises an angde, a cathode, a

hol e injecting regi o ?rﬁlndﬁllﬁaétcﬁ“e\ﬂf the QTE@'%Héw@m"éﬂﬁa element fpsigreencolpsbight’
film I’OVI en_the etln i t. he cat.
wher e:on a %qsg(lea%rﬁé\[}fééﬂgam%%g gmnln ﬁg{egﬁotxﬁﬂl g(gl @é‘d hsthe 1@%0«?1@(11115?%8“ ng

region anémﬁnfrgmmeai whmhh@ﬁgmlemm bRk 1S QXBRMIM skdré,m i s formed
bet ween the ho injecting region and the organic corrpound film 112. A

di spl ay devi ce accor ¢heagir the okganin Wght enfifing lelement cdriidrisk] ah lahdde, llchthode,la
11l L MS wherein at | east one of the organic light emtting el enment for
green col Bple|ipighting evgiens b Aontid Witk thr tpadecand ghorgamic Fompowidefimpredded) ue
color |ight em ﬁgl on Is gn organl o ting el enent exhibiting |ight

eni ssi on PYOEA !H’éff gyeERe et %Ih tgfg?%()dwgéel n the organic |ight

enmtting el enent COMPhLRESa Aixed VR ®n. c@nﬁﬁmgqﬁndt@mnh@én@dedrmﬁé h&¥d ihjeeri
contact with the anode, and an organi c conpound film provi ded between he

hol e i nj ecdgiory andeginsaterdal dn¢lheed at th:edngaramdompami hlna isforadd rbegveen the hole

conprising a material included in the hole injecting
injecting region and the organic compound film.

111. A display device according to claim 41,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound film provided
between the hole injecting region and the cathode; and

wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed between the hole

injecting region and the organic compound film.

112. A display device according to claim 42,
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region and a material included in the organic conmpound filmis formed
between the hole 1injecting region and the organic conpound film 113. A

di spl ay device according to claim 34, wherein at |east one of the organic
light emtting elenent for green color light emssion and the organic
light emtting elenent for blue color light emssion is an organic |ight
emtting elenent exhibiting Iight em ssion froma singlet excitation state,
wherein the organic light emtting el ement conprises an anode, a cathode, a

"Taht em tting rogi oftherciel IRLeal o siesbalipBgrBR e S e greemsofrigh
transport E@%smtaﬂﬁlt org{&ﬁc ﬂigm%%&m @lenleﬂﬁlopgﬁlg cbl'ar ghﬁ eHn%ﬂ}rﬁgﬁi‘ én {u‘xlgrl]iréﬁgi on

is forned tween t ransotln reglon

regi on. 1iittiflg diesiRhbyxHEiving mﬁm&domgom ﬁﬁgetrexaﬁanon&?dtell 1111 111 111
il 1rill 22911 ¢ L Ns erein at | east one of the organic |ight

emtting el enent forW@ﬂ@énth@cﬂrgﬂnm ligititemitting sisimpnt gerdptites aorgeds, @ dathghe, a
emtting elenent for hlue color ght em ssion i s an.,organic

L..ght .
o L1 ng DPENBIRCUREAFEIPE ThGOMPgF R s sk i rEimig Fompesned BER e idic e,
wher ei n t%@t lég@ﬂykgblé hgggt gnpélgﬁg‘gdﬁlle%ﬂﬁpae %RHDI’I ses an anode. a cat hode, a
I

hol e transporting reg e transporting material, and a

light emtting regi Oﬂ/here@rﬂﬁl mik&r Rigldnaoffipfieiig 288hteRal GACTIddSinNBe héle ihjettng
"transporting material and a material included in the light emtting

regi on i srégiemend benatesal inbldeérbfretheragapo coinpoundetjinnis formed between the hole

injecting region and the organic compound film.

113. A display device according to claim 34,

wheréin at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material, and a light emitting region,
and |

wherein a mixed region comprising the hole transporting material and a
material included in the light emitting region is formed between the hole transporting region

and the light emitting region.

114. A display device according to claim 35,
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and the light emtting region. 115. A display device according to claim 36,
wherein at | east one of the organic light emtting elenent for green col or
light emssion and the organic light emtting element for blue color Iight
em ssion is an organic light emtting element exhibiting Iight em ssion
froma singlet excitation state, wherein the organic light emtting el enent
conpri ses an anode, a cathode, a hole transporting region conprising a
hol e transporting material, and a light emtting region, and wherein a

m xed regi on conpri siRg.{he JJ&Qr.'o‘?leto!’fﬁl’é%‘?g&#i% ?%ggﬁﬁ@%,g‘em%ﬂ gﬁlﬁg{zgfcsroirﬁgm

included in the light emtting region I en t

t ranspor t emsiof@hd the oagethid Right kinfitihg eliriehi fogblue golonlight ¢miss®dnds SPdr@inid Gghice
according to claim37, 88 11111111 111111 IIlIl1 11111 Il 1111 CL Ms

wher ei n a¢mijtéag elegat exhihitieg bghfemission Gom asmgletiengitasioarststa, for green col or
light emssion and the organic light emtti el ement for blye color |ight
em ssion is an organl’ erﬂ“g‘ﬂf" OTgaRNG Y5t gMATIRE SIHMCAL FRTBRISER 41 APRM: 2&ATDELE-Gh

o . 5Lk 1 S O R 0018, Aol

hole transgbrting material. and a light emtting region, and wherein a
m xed region conprising the hole transporting material and a materi al
i ncluded in the |ighwhemwin aimiged gggion domprisingeilie helevtrensporigngholaterial and a

transportin i on ng t light em tt] regi on. . .
P ma?er{afg]cpuded ?n ﬂle lpg?xt emgtthmg rergrgllon 1Js r%grmed(‘:laetween the hole transporting region

and the light emitting region.

115. A display device according to claim 36,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material, and a light emitting region,
and

wherein a mixed region comprising the hole transporting material and a
material included in the light emitting region is formed between the hole transporting region

and the light emitting region.

116. A display device according to claim 37,
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117. A display device according to claim38, wherein at |east one of the
organic light emtting elenent for green color light em ssion and the
organic light emtting element for blue color light em ssion is an organic
light emtting el enent exhibiting |ight em ssion froma singlet excitation
state, wherein the organic light emtting el enent conprises an anode, a
cathode, a hole transporting region conprising a hole transporting
material. and a light emtting region, and wherein a m xed region

conprising the hol e {,23RSPAIL b 3hnid f9h e mite®idridd ne fOI e 1d Midhb e
light emtting region}?s %H%gg&gg?kgékgfwgﬂ%oﬁzn%ranspo;¥in rreg?’on lggt‘nd
the |ight emi8sidn drg thegrgamic ligAGmiAingickpheny foll lieweloa tighreatingor 8 af badanicIfght 89
L it rotrtitilillj!l wherein at | east one of the organic |ight

em tting emétipgelement grldbining dighbt emisgjpr froans sisglerexgiatarhdater gani ¢ | i ght
emtting element for blue color Light emi ssion is an arganic |ight ,

o tting of ement exnidierh e orgic SRS bineriong cBMAgr S RRe b o UIde i o

wherein t QL R0 Sinb k&b, S8hbLELR, Fa88S1. 3R 3NR6e alapde, a
hol e tranrsikglé:rt‘%;h%1 r?lggirﬁe%oér&p%%ﬁgaﬁgﬁﬁgﬁ%poﬁﬁﬁsf)lo&rlt }‘ng rralt’gr?rg ,l "ana%&’

| i ght em tahiing region, and wherein a m xed region conprising the hole
transporting material and a material included in the light emtting region
is formed between t h&vhetlie at mévedpisgionnepmpipingn theahele tiasparthg reatérialiang a
regron. 1%n9iiter'ibél ?ﬁc?x%e%yincﬁé/ ligchet e%%t%&[g%gr}gn Esofo%lea(l E@thfvgén the hole transporting region

and the light emitting region.

117. A display device according to claim 38,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material. and a light emitting region,
and

wherein a mixed region comprising the hole transporting material and a
material included in the light emitting region is formed between the hole transporting region

and the light emitting region.

118. A display device according to claim 39,
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wherein at | east one of the organic light emtting el ement for green color
light emssion and the organic light emtting el enment for blue color Iight
em ssion is an organic light emtting elenment exhibiting |ight em ssion
froma singlet excitation state, wherein the organic light emtting el ement
conpri ses an anode, a cathode, a hole transporting region conprising a
hol e transporting material, and a light emtting region, and wherein a

m xed region conprising the hole transporting naterial and a material
included in the light emtting region is forned between the hole
transporting region %h%m pideqst glmofém PRZRRG lighiReHin ﬂme%f@rggﬁﬂwlwé\ghée
according to ¢l ai o i 1 1 S.wherejin at | east

he_or gan BTt vrig aemitieel ey ke spisT ERGRE ol aa PRI e
organic | 'eﬁh&m@@!é;ﬁdn’i@ﬂﬁbﬁﬂ@m&hf Qﬁ:s*ﬁbh@roﬁm thlk! a&tmﬁm §&kON is an organic
light enitting el ement exhibiting |ight em ssion froma singlet excitation
state. wherein the, orhgamn thelorgatic Eghttdmittingadlanenicompmpasisasode) arundele, @
cathode, a hole transparting region conprising a hole transporting

mat eri al , DRIIrENSPPGAE regipe COMBrising p Hale tranmppriipe rafepiah apd R dight egitisng region,
conprisin%P the hole transporting material and a material included in the
light emt ng region is formed between the hole transporting region and

the light emtting reggeRin al%&edﬁedio%p&ﬁx gt% RAE Q: Qkﬁt&uﬁ@ D e
wherein at | east one of the organi € | t emtiting element for green color
| i ght material included in the light emitting region is formed between the hole transporting region

and the light emitting region.

119. A display device according to claim 40,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material, and a light emitting region,
and

wherein a mixed region comprising the hole transporting material and a
material included in the light emitting region is formed between the hole transporting region

and the light emitting region.

120. A display device according to claim 41,
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em ssion and the organic light emtting elenent for blue color |ight

em ssion is an organic light emtting elenment exhibiting Iight em ssion
froma singlet excitation state, wherein the organic light emtting el ement
conpri ses an anode, a cathode, a hole transporting region conprising a
hol e transporting material, and a light emtting region, and wherein a

m xed region conprising the hole transporting material and a nmateri al
included in the light emtting region is forned between the hole

transporting region I e
according to claim 3‘2(%[%511‘“?el‘lrg &@fﬁ@l&@ rﬁg*\#@%ﬁ %ﬁe?nen(b“oq B n%ﬁ@qﬁéhfhe
organi ¢ | kglkiofhd tHetBg i€ B endi@ing BlcfRAt ©PbIAE cd)lbgi'kghtcﬁ]msﬁﬁlh%h G¥adnit ight
organic light emtting el enent for blue color light emssion is an organl C
light enemittingeleimenesthitzihg bght engsdiorgfromersingdétencitatiomstutsi ngl et excitati on
state, wherein the organlc l'i ght enltth% el ement conprises an anode, a
cathode, a |ight ent F‘ieﬁbthF@@%B‘FF light gmif “éle@&enanP‘f’Pféﬁ‘f%Br‘t’?qudrCéEj‘PE!hd

COmDT 1 o R RL AT ek AIRRREA o BB Rl MR afh IT R Heign,

conpri sing ranspor na or I'nc
the light ;gmtting region is formed between the el ectron transporting
region and the light emtting region. 123. A display device according to
claim 35, wherein atwheast aomixedfregioe compaining the dtule enmsporting, elaeniahtnd ar
green color |j em_ ssi on and the organic IlgDht emtting el enent for blue
color Ii gmateéﬁgglgmqqd ig thei gﬁts@#ﬁgg rqggqﬂ is formed between the hole transporting region

and the light emitting region.

121. A display device according to claim 42,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material, and a light emitting region,
and

wherein a mixed region comprising the hole transporting material and a
material included in the light emitting region is formed between the hole transporting region

and the light emitting region.

122. A display device according to claim 34,
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emtting el ement exhibiting light em ssion froma singlet excitation state,
wherein the organic light emtting el ement conprises an anode, a cathode, a
light emtting. region, and an electron transporting region conprising an
el ectron transporting nmaterial wherein a-m xed region conprising the

el ectron transporting material and a material included in the |ight
emtting region is fornmed between the electron transporting region and the
light emtting region. 124. A display device according to claim36, 92 |
FEErrer et g 4 Lehd., ' : ol e NT
enmtting el enent forlygl?rgzadn‘lté%‘lfktoqmﬁfgﬁbrg%nr# g@]ﬁtc?gg {gﬁﬁg{"ﬁ*equtr"gé%’i%@ CP}Ogr?{igm
enmtting em@gPAtand @ie dibitic GEAt@Mmitting BlenRAi H5SbIAB coIBr Bht @fERMINGS Art @dfinic light
emtting elenment exhibiting light em ssion froma singlet excitation state,
wher ei n t baittingaleiment ¢xJivitingdight enyjsseorefremta staglgirexcigtioastadiode, a cat hode, a
light emtting region, and an el ectron transporting regi on conprising an

el ectron transporti nahe‘ﬁkﬁ e iongang il epitting e leMment eNRHSCE GAPRPLS AGathrde. a

el ectron {; i ng: ri - eF [ ol ' :

e (11 ng LB e Dol ol ool doBlon DERHARY b Bk Ibfboning e
| i ght em tfatdr@ai regi on. 125. A display device according to claim37, wherein
at |l east one of the organic light emtting elenent for green color |ight
eni ssion and the orgwhewid i ghxederegioni qegnpeismgehe efecirorbirgrsponingrmategaitand a

em ssion is an . organic |ight emttinpg.element exhibiting |ight em ssion
froma si fgFestal g %%tqthﬁ%tam,tm&mw Of e ‘Eﬁ‘\jﬁ‘?ﬁ‘ge?’Fij n EARSPQITIRG TSI Whrent
conpri ses,an.an ?emﬁtiff@fc@?&e’ a light emtting region. and an el ectron
transporting regi on conprising an electron transporting

123. A display device according to claim 35,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
light eniitting. region, and an electron transporting region comprising an electron transporting
material
- wherein a-mixed region comprising the electron transporting material and a
material included in the light emitting region is formed between the electron transporting region

and the light emitting region.

124. A display device according to claim 36,
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material wherein a m xed region conprising the electron transporting
material and a material included in the light emtting region is forned
bet ween the electron transporting region and the light emtting region.
126. A display device according to claim38, 93 I
I111122211111111111111111 1111 wherein at |east one of the organlc l'i ght
emtting clenent for green color light em ssion and the organic |ight
emtting elenent for blue color Iight emssion is an organic |ight

em tting el ement ex h%v?ér ing ,gagt%mg OF{ﬁe%E%a%‘ﬁ: lﬁ%ﬂ?@rﬁ’tnﬁb @%‘%Btﬁ%g}e%ﬁ%ﬁphgﬁ at e

wherein the organic t emttin rises an anod a cat

| i ght emi érhissign ﬁﬁ@itﬁ@rgzﬁﬂftdhtﬂdﬁeﬂitﬁﬁg ElefehifarsIpOcdlongght egis@mneomxfrganagomn
el ectron transporting naterial wherein a mxed region conprising the
el ectron @méﬁn@dpmﬁnﬁgﬂhﬁm@g hghtgmdssion frem ersingletiendilaigadtatn the |ight

tt f t t Ll ect t rt dth
ght emi t1ng.r egi ORMETERANe ATEAEIEL) <N E EeMEBbRUTGet B APen SYMofhar ei n
t | t ki ght
o Least 008 luhfSe A%l Bk i, ELETEDli G 8 BE0 6Pk i)

em ssion a ni'c ht emtti e color

em ssi on ingtesia} organic light emtting element exhibiting |ight em ssion
froma singlet excitation state, wherein the organic |light emtting el enent
conpri ses an anode wherainhooéxedaregion ghmpaising tthargleeteqyi wanspeartiag anatedial end @n

transportin i 0 rising. an el ectron transporti materi al, - wherein
L ee A B B SR EROR 1 RGBT gt Pt s ting region

and the light emitting region.

125. A display device according to claim 37,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
light emitting region, and an electron transporting region comprising an electron transporting
material

wherein a mixed region comprising the electron transporting material and a
material included in the light emitting region is formed between the electron transporting region

and the light emitting region.

126. A display device according to claim 38,
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material included in the light emtting region is forned between the

el ectron transporting region and the light emtting region. 128. A display
device according to claim40, 94 "Il 122222 1t ettt 1 CL ™
S wherein at | east one of the organic light emtting el enent for green
color light emssion and the organic light emtting element for blue color
light emssion is an organic light emtting elenent exhibiting |ight

em ssion froma singlet excitation state, wherein the organic |ight

em tting el enent conpgd.sfsit @Qst%ﬂ@gﬁme@#%?fch%?emﬁtiml L8Rk GT1 éllel:lpgol[)lelg‘jftf?n’

and an el ectron transporting region cormprisimng an €l ectron tTansporting
materi al eshigsion indthBoxgdid bt enitdeglEment 16r tliecodraipht @nistivA BR@TEdndlight
material and a material included in the light emtting region is fornmed
bet ween témeittingealement exhibiidgolight agissiogifoom a amglet bxcitafighttatemi tti ng regi on.
129 A displ ay device acaordi&% to claim4l, wherein af |east one OL he
organic |ight enittiHErendhe aF’Grhng SBItRE ¢ IEERt QRPTISET AL AIGR HFtihedsed

organi c |k Lt Loy 1. 811 SS| | Spr. ani c
" ont - erbt b boaith, SRR Block Ol s rlion bttpriGlR SFLBRrarRlob e, o
state, whgawetisl the organic light emtting el enent conprises an anode, a
cathode, a light emtting region, and an el ectron transporting region
conprising an el ect rvkereinanmpediregign compesing thewhertwinriransparkdeg nraggyiaband a

conprising the electron transporting material and material included in
the | ght‘%é‘ﬁf‘?lt‘i‘?lﬁg‘?céﬁﬂﬁﬂ‘giﬂéefg'&?%é&g‘s%t%%%ﬁﬁ”?@&eﬂwoﬁF’é\ﬂ%’ﬁé‘l“tg TRgion

F€91 0N and the light emitting region.

127. A display device according to claim 39,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, a
light emitting region, and an electron transporting region comprising an electron transporting
material

wherein a mixed region comprising the electron transporting material and a
material included in the light emitting region is formed between the electron transporting region

and the light emitting region.

128. A display device according to claim 40,
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and the light emtting region. 130. A display device according to claim42,
o5 1ttt arrrerer Fiie) et 1l s wherein at | east one of the organic
light emtting elenent for green color light emssion and the organic
light emtting elenent for blue color light emssion is an organic |ight
emtting elenment exhibiting Iight em ssion froma singlet excitation state,
wherein the organic light emtting el ement conprises an anode, a cathode, a
light emtting region, and an el ectron transporting region conprising an '
el ectron transportin material wherein a mxed region conprising the

el ectron transportin hﬂﬁwéfkﬁﬁoﬁﬁﬂthoﬁﬁng% teWHBﬁ%H@H“Vﬂgf%@e?gﬂﬁf“gm
emtting 00, i | Lng.region. and the
ght  om CHeHar phdus 8F RS WAL Rl lem BB UREA SARRE SR s e B, 715
at | east Qﬂ@tilﬁ%]elélh%wxgaﬁﬂirfg ligigBnissiontftdrAg sRighmerdittion s@teeen col or |ight

em ssion and the organic light emtting el enent for blue color |ight

em ssion i s an organvkertinght organictlighhgmitiegrelameatxdviniprisenan hnaglet a cathedd. @n
froma singlet excitation sta}e, wherein the organic light emtting el enent
conpr i sesUgiH eHHBAE region. A0A g gleckpn trapspeitingieginp g‘&‘PPH-‘d“$ g‘g?‘&ﬁ“‘i”h“% paE
with the &@&Bgee, and an organi ¢ conpound film provided between the

el ectron injecting region and the anode; and wherein a m xed region

conprising a materi akhdrbial Mae@dirbgibh @obASihs it ¢18¢tRMt tritGportifg infiterpl dnd a
material included in the organic conpound filmis forned between the
el ect r on materieldnéinded ie ghiedighpedittingregiog afounaiirepoeendhd di¢atton transporting region

and the light emitting region.

129 A display device according to claim 41,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode. a
light emitting region, and an electron transporting region comprising an electron transporting
material

wherein a mixed region comprising the electron transporting material and a
material included in the light emitting region is formed between the electron transporting region

and the light emitting region.

130. A display device according to claim 42,
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132. A display device according to claim35, 96 L!IIIli 211212112111 1 11111
[l Il wherein at | east one of the organic light emtting elenment for green
color light emssion and the organic light emtting el enent for blue color
light emission is an organic light emtting elenent exhibiting |ight

em ssion froma singlet excitation state, wherein the organic |ight
emtting el enent conprises an anode, a cathode, an electron injecting
region in contact with the cathode, and an organic conmpound film provided

between the el ectron, | nieel| 5@0{1&[@ Hé‘ofgﬁﬁ trl]gﬁt et el@rﬂgnt%reérgérpco%m%ln and

regi on corrprlsmgamaerla I nc ect n i nject regi

a mat er i amibdied attRde bitahideighf GRIRing ctanae et ide doll‘ﬁrlllghf@ﬁ@ﬁﬁ'n RahWRaRidI
el ectron injecting region and the organic conpound film 133. di sp ay

devi ce ammmttmgregemmth(Mbmngﬂgehvwmrﬂapn mmlilelagtet eyuitaphn sthie, or gani c light
emtting elenment for green col or ﬁ .emssion and the organic |ight
em tting eI ement f orvisrgia thesprganie |1‘§ Ee‘@ﬁ‘i‘!gs‘ilﬁﬁe’itscoﬁﬁ’”b‘i’“gﬁ’rﬂf@dFﬂ ‘Q‘Fﬂ‘h‘)d‘* a

emtting e 12 aqusil uﬁ?@&ghké@n b n;[nt m é(?mrlglﬁg rt{’go%qqnsés.r}%ﬁn elg’\%? n t?’am[? r m at €

wherein the or ga ing e ano a cat

an el ect,ﬁggna]nj ecting region in contact with the cathode, and an or ganl c
conpound film provided between the electron injecting region and the
anode; and wherei n avhereied mixgtl osgicoopnprsingthe eletenitakspartig datriahathe

el ectron injecting on and a materjal included in the organic conpound
filmis fBtaEyd llyéle%ééﬁ%@ﬂfsh@r%tngé?gm kfeaedhgtreen thsieleshan Erﬁ@%peftglgrwgson

conpound fldtﬁlg héh?i%mxfa”ng'r%)hﬁy devi ce according to claim37, 97

131. A display device according to claim 34,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element.comprises an anode, a cathode, an
electron injecting region in contact with the cathode, and an organic compound film provided
between the electron injecting region and the anode; and

wherein a mixed region comprising a material included in the electron injecting
region and a material included in the organic compound film is formed between the electron

injecting region and the organic compound film.

132. A display device according to claim 35,
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1 11 wherein at |east one of the organic light emtting element for green
color light emssion and the organic light emtting elenent for blue color
light emssion is an organic light emtting elenent exhibiting |ight

em ssion froma singlet excitation state, wherein the organic |ight
emtting elenment conprises an anode, a cathode. an electron injecting
region in contact with the cathode, and an organi ¢c conpound fil m provi ded
bet ween the el ectron injecting region and the anode; and wherein a m xed
region conprising a terial inclu in th | ectron,injectin r ig)n and
L material i nol udeq MRerR Adrhineetats bganif el T Rr e o thads b

el ectron ehiN et IdAdnd SELAR iBALnliif o IRAL for bRERBNA el iehRsickR an ArodhRReRY
devi ce acgordq% to Cfrglhm Slg \R}%ergi n at ﬁ)éast one %‘? et e“orgé'r‘f% |]|§g{“ﬁ

em tting ehfm@gteldnint gxi€bifing Gl erhisgbi frofrd singlonexanstidoneater gani ¢ | i ght
emtting el ement for blue color light em ssion is an organic |ight

emtting el ement exhwhietrdimtdie|orgamic kght smiting elementcospiigeean anodet agatndesamt e,
wherein the organic. light emtting.element conprises-an anode, cat hqde.
an el ect FIRUPHHETNEoR oy LspAr BRI PUgdE e LS einPesnd il pioyded ¢
conmpound fylWReRRY E1d&Fhn B tdreandltBChiddaR: 4Jy ecting region and the
anode; anékvmgrei n a n‘inxlegetdri\g%fbgn cg]rrprfsrly ng a material included in ‘the

el ectron injecting magteima ab@ddeegimi @npiisingRehaleted inctudet t the gactieh iafeowoeINd
filmis fornmed between the electron injecting region and the organi C
conpound fregian anda materipl ypvlededde thecarganie eerapepdi g meis doimegddbetwega the electron

== 1 Iirﬁegtinlglr]ééf’li)%jil%gi :tlhle (I)'rngig compound _film.

133. A display device according to claim 36,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode, an
electron injecting region in contact with the cathode, and an organic compbund film provided
between the electron injecting region and the anode; and

wherein a mixed region comprising a material included in the electron injecting
region and a material included in the organic comf)ound film is formed between the electron

injecting region and the organic compound film.

134. A display device according to claim 37,
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wherein at | east one of the organic light emtting element for green color
light emssion and the organic light emtting el enment for blue color |ight
em ssion is an organic light emtting elenment exhibiting |ight em ssion
froma singlet excitation state, wherein the organic light emtting el enent
conprises an anode, a cathode, an electron injecting region in contact
with the cathode, and an organi c conpound film provided between the

el ectron injecting region and the anode; and wherein a m xed regi on
conprising a material included in the electron in!ect'n [egion and a
material included i nWBREITOH IR eQE HsUaNIE lighhemating et ‘“b@f%é‘i@ﬁ cplps light

el ectron _jipjecti regi on,. : ' [ " L SR

devi ce. aceafER gl e PRl BN rig PcHRR! 5 SRPROUE el csichifan ShaHh R
enm tting em@fiBptlchRht SEHNnE AbRenitsidY fro ssdioxanidanengr gani c |ight
emtting elenment for blue color light emssion is an organic |ight -
enmtting el ement exhivbeteimie bigghic lpht ewitomg €lementccomipngtsdn awde taxtattonlestnat e,
wherein the organic light emtting, el ement conprises an anode, _a cat hode,
an el ect PEAIPMiNELIng egieingeniant ¥ishtheGathare 10 38 Oesifea PoyAd fi pes?vgfgm c
conpound ELM&RE&VM&% i}?gl:t‘{}?ﬂ% 1% 4RCIAR. doy) ecting region and the
anode; and wherein a m Xe réglgn conprising a material included in the

el ectron injecting Gaglefihmixdd Regitilcdfpaikink Aedaddedincide B (B Jadtidh igReMUNd
filmis formed between the electron injecting region and the organic
conpound fddion aniB8mareridi gyshumled drethecegaic compaovgdtfdmob & mmed betwegd the electron
Frrrrrrtruly 112 giitl - C L wherein at | east one of the organic |ight

em tting SesHngresion agd HsPradniorompynd film.

135. A display device according to claim 38,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises-an anode, a cathode. an
electron injecting region in contact with the cathode, and an organic compound film provided
between the electron injecting region and the anode; and

wherein a mixed region comprising a material included in the electron injecting
region and a material included in the organic compound film is formed between the electron

injecting region and the organic compound film.

136. A display device according to claim 39,
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em ssion and the organic light emtting el enent for blue color |ight

em ssion is an organic light emtting elenment exhibiting Iight em ssion
froma singlet excitation state, wherein the organic light emtting el ement
conprises an anode, a cathode, an electron injecting region in contact

wi th the cathode, and an organic conpound film provided between the

el ectron injecting region and the anode; and wherein a m xed region
conprising a material included in the electron injecting region and a
material included i nvhéieinQl astione 6PMRAMId lighTentitih ERRENDRY YREA cbIBLlight

el ectron injecting region and the organic conpound -film 139. A display
devi ce. acooissidnagd the orgamiahigh? emitthieg eimeritfot Wascolomezhoemiskiends ganganit liglt
emtting el enent, for green color light em ssion and the organic |ight
enitting EREHEHElEMERt grhihiting gt emisgion feom dSingietieXCiRoBFYii ¢ | i ght

emtting el ement exhipiti i gh ] SSi [ et .exejitatijon state,
wherein the organi ch%’?égrhftnqg%‘lufg??'%é&g‘ %ﬁn%tﬁr[k %%rﬁ(}%ﬂt?g%g ngér'? déﬁlgagé,’ dgc‘l@gp fidde.

an el ect a_eardﬂnf&;ﬂégg:gi&ﬁh%nﬂda wigtNthe ehth¥ld, And BE ofahRREMmpoaiiti BN pRIVERAI C
conmpound fil m provided between the electron injecting region and the
anode; anbetwhen therelextmon xgectinggeginn endrpeiaapdg aadmat eri al i ncluded in the
electron injecting region and a material, included in the organic_ conpound
filmis formed bet weWRCTeiR@ EKeicEI9R COMRYIYRE p Mgterianendetia ﬂtqﬁgecapgam‘@mg
conpound {fi | 0 n._or Le.light emttin l.enent a rding.to.claiml1.
he or gant 2P e e e REROkS in R Bte-BlY dostiaf KRR Torfe BREVEF viuaauy
consi sti ngljé&ingry'j&eg,d:@%}@,niéﬂmﬁoﬁhdmﬁera, nobi | e conput er, personal

computer, and cellular phone. 100 [TILIT2ZIEITIE FLELILILIELITITIL * CL M
S .
137. A display device according to claim 40,
wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode. an
electron injecting region in contact with the cathode, and an organic compound film provided
between the electron injecting region and the anode; and
wherein a mixed region comprising a material included in the electron injecting

region and a material included in the organic compound film is formed between the electron

injecting region and the organic compound film.

138. A display device according to claim 41,
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141. An organic light emtting elenment according to claim2. the organic
light emtting elenent is incorporated into one of the group consisting of
a video canera. digital canmera. nobile conputer, personal conputer, and
cel lul ar phone. 142. An organic light emtting elenment according to claim
3, the organic light emtting elenent is incorporated into one of the
group consisting of a video canera, digital camera, nobile conputer,
personal conputer, and cellular phone. 143. An organic light emtting

el ement according to claim4. the organic light emtting elenment is

i ncorporated into on\yhmlwéeagtmepfav@mmq tsmltangmmsnbfaﬁﬁfean celliogilg%n

caner a, ut er ut er

organte | POREOBANE Meteeure e Eofrs AaMRY rsief Snfise YrhaBooiorem had!
em tting e{ﬁltﬁﬁ%aweﬁt éfnﬂﬂﬁpg)rlah%ﬂnmnofraﬂ%smglétfe%uamunz J4onsi sting of a
vi deo canera, digital canera, |'e ‘conput &r, personal conputer, and

cel lul ar phone. 145, wﬁé‘remrtgaﬁttmnicllght exﬁiﬂﬂxrtgélé\gexﬁlwmpm;esamembd& Agathodelai m
30, the organic light emtting element is incorporated into one of the
gr oup conglpstmm'gqusﬂn&ragindbm ceniaet vith thegrthafle, aaden arganiespimpeurdipupevided

er sonal and cel |l ul ar phon 146, An.organic light emttin
gl enent aﬁ?‘glg ﬁ5 etlet?"(?f'éﬁuﬁ‘ftg‘ﬁ regxﬁg “8‘?&5&“8‘1"? 28t gn‘i ![ti nlgg el ementI i g

DO | ot @ por &hGein'a ix B RURCHR BB AhathiaRnthleftn H B ron By '

canera, nobile conputer, person ute ar phone

“I'11 11 | regidnland a mbiekiaMnglulidd in A8 oea@iydotnpougt fil@nis fdrmed bedwesr e deemndi ng
to claim32. the organic light emttin el ement is incorporated into one
of the grbugrtiagnegion prdythgforgenid eurposiadédm; digital canera, nobile

conput er, personal conputer, and cellul ar phone.

139. A display device according to claim 42,

wherein at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,

wherein the organic light emitting element comprises an anode, a cathode. an
electron injecting region in contact with the cathode, and an organic compound film provided
between the electron injecting region and the anode; and

wherein a mixed region comprising a material included in the electron injecting
region and a material included in the organic compound film is forméd between the electron

injecting region and the organic compound film.

140. An organic light emitting element according to claim 1. the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.
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148. An organic light emtting elenment according to claim33. the organic

light emtting
a vi deo carmer a,
cel lul ar phone.

el enment is incorporated into one of the group consisting of
digital canera, nobile conputer, personal conputer, and
02 1 e e orrerr 12121 010 11 CLMS

141. An organic light emitting element according to claim 2. the organic light emitting
element is incorporated into one of the group consisting of a video camera. digital camera,

mobile computer, personal computer, and cellular phone.

142. An organic light emitting element according to claim 3, the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.

143. An organic light emitting element according to claim +. the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.

144. An organic light emitting element according to claim 29. the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.

145. An organic light emitting element according to claim 30), the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.

146. An organic light emitting element according to claim 31, the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.
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147. An organic light emitting element according to claim 32. the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.

148. An organic light emitting element according to claim 33. the organic light emitting
element is incorporated into one of the group consisting of a video camera, digital camera,

mobile computer, personal computer, and cellular phone.
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