2 9 JUL 2005 ORGANI C LI GHT EM TTI NG ELEMENT AND DI SPLAY DEVI CE USI NG THE
ELEMENT BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
invention relates to an organic light emtting el enent which hgs9ajlnZ{iih.
a cathode and a filmconprising an organi c conpound in which |light em ssion
is obtained by applying an electric field (hereinafter referred to as
organi ¢ conpound filn), and to a display device using the organic |ight
emtting elenent. The present invention particularly relates to a display
devi ce including organic | iNSht emtti nﬁ elements for emtting light of

respective colors of ORANIEdGIHREMITEING BLEMENTANRhi ch eni ssi on
efficiency of the el ene or._ emtting.red color light is high and al so,
The ol omont Tifecie TonBiskEhy DEMCENSRG Ak Wandy 1 ° i &

specification indicates an i mage di splay device using an organic |ight
enmtting elenent as a light emtting element. Further, a nmodule in which

an organic light emtting el epepin k ﬁf\t/BNT"T’O onnector, for exanple,
an- ani sotropi ¢ conducti.ve %%M y ' circuit), a TAB

- (tape autoppies ihondiehgin t ape or a TCP (tape carrier package), a nodule in
which a printed wring board is provided at an end of the TAB tape or TCP,

and a nodul e Tie yeteahindBn @ ORNIE tolah @Rdan@Midhl eRGtiRE ERBRAL WhicH WSS hnbde,
mounted with an IC (integrated circuit) by a COG (chip on glass) method,
al | are brathodeshd afilnhecdpsphayn d@anicesmpdundasehichlicbn:moksibhe dReliatdty Ar t
An organic light emtting element is an-element that emts |ight by
appl yi ngapmyiegestetdctic figld|(kereiThiter refghned émisssigomc peohanidsin)sadeloerdigmay as
follows. A voltage is applied to electrodes sandw ching an organic
cojpound d¢Yirhysinh Bieepgarin lightearifing qloiatt d8e ProFAtAN CatiAD darisHTY rHalce to
Imr;ll ggLFg a{jﬁggﬁ ggvigg i?lgl%clgnegcocggr,rziijnl i I?gflit thitplg g g]%l%ggtls %Ol’%?ﬂl ti?llgl ﬂghtf of lrtggpggti\fe?:[) Fgrg
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 dispiay device using an organic light emitting element as a light
emifting element. Further, a module in which an organic light emitting element is attached to
aconnector, 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 of the TAB tape or TCP, and a module in which an organic
light emitting element is directly mounted 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 applving 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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2 9 JUL 2005 excitation state (nol ecul ar exciton). Then, the nol ecul ar
exciton releases energy in returning to a base state, to emt 2@%”. 2@5
such an organic light emtting elenent, in general, the organi c™cormpou
filmis formed as a thin filmwth a thickness of |less than 1Fpm Further,
the organic light emtting elenent is a self light emtting elenment in

whi ch the organic conmpound filmitself emts light, and thus does not need
a backlight that is used in a conventional |iquid crystal display.
Therefore, it is a great advantage that the organic light emtting el ement
can be emmém@%tmgeoletﬁhm?@hdn}i"@h:hv@bg’mlecul?anetcﬁmn,retkmsenagplireretuminghe
organi ¢ conpound filmwth a thickness of approximately 100 to 200 nm the
tine frorP@daps date; 9@t ligh- to carrier reconbination is approxi nately

several tens of nanoseconds with taking into consideration the carrier
mobi lity of t MR SBrhahPEREREEN S ttng| sismentgR 2e8Rial <N AT9481G eogppraddiiihisn

m crosec i,f: the process fro arrier. reconbination thr h.light

o set on I0EmEY B0 Hlio 6% HEF BBl R BRI dugt *ER gy ofals fishlFmilynd

response i : g B : i i \dLi:ng:

Cl oot i SOECH L &Pl Sling e b P tholte OB Gp o S et g

Wi th a diggachuy@obaas: heedPPBatiichs 18Rds RGESH b Tohdiohs! hsuieccﬁygtéle@ksplﬁﬁ

regards a driving voltage, there is the follow ng report; ‘first, the

or gani ¢ chOnpefonditfis d greitadvimidebatiige deanibiibRremiting e\eaieyt &4t ewtreReB made

t hi ckness of approximately 100 nm further, an electrode material which

makes smehin anddamhtweghi nj ection barrier to the organic conpound film is

Sﬁtfcted; in addition, a hetero structure (here, two-layer structure) is

i nthoduced; t Rygher fgerpmelee it thp praghic Geapsupd filrpoviday hicknsssrad abpwoaimaelys. 5

V. (REfeEﬁRFe é' C. W, Tang and S..  A. Van§| yke, "£X9anjc
e 20RRT. BE medTom RpEs IRigCpR/9cagief epmpinat

el ect r ol um- st . ol APBPXImgely fovegal3.
? ?1'|5 n (n é g 2 71‘.%%5 dﬁe ?%%sgé%r}sdg %irﬁ?ﬁé{\ér% i(Ijl f6consi gl%.tiglll &lggﬁﬂ'}ielg Ilth riﬁ%t o%réflxesf}r:ggnsic gourg;g]o u%%i

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
regatds 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 compound 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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7 2 9 JUL 2005 speed respondence and direct | ow voltage drive, it is one of
great advantages that the organic light emtting el enent hasé?glgﬂegz 5
variety of em ssion colors. A factor for this advantage is th % |m of
t he organic conpound itself. That is, the flexibility that materials for
vari ous em ssion colors can be devel oped by nol ecul e design (for exanple,
introduction of a substituent) and the like leads to richness in colors.
The nost applied field of the organic light emtting el ement which utilizes
the richness in colors can be said to be a full-color flat panel display.
The reas&ifet 6esPPRFENCE and Ha@ct lgwi Ivpltags dsive, i€ isrpisef €t pdvagiagas Wedthppreanic
patternlgg%the or gnlc ials since there are a Iarqe nunmber of _ organic

mat eri al e?aamﬂé i? EECCHECHE SBIBIATARIYS O 16 S %j‘l‘f?mfi%e ip e
Green angdrl?%? %f th ? %Eceg(glgp{aielaalrts%ﬁl aHl Sttlégfl SIF kb @%llﬁ'lgtl gﬂ%?fa vfmou%

| i ght ness, gh-sp Sent 1% fceand di

descri begm?sta@ ecfigR bs 59%59%96@ Wﬁlme&h r&q r I'ec;ﬁngfe e@bdba%qfl ?. *

flat panel display. t he wa y emt

l'ight of Swetmhgahamem ¥&1sa8rRhSesOin cd18d, 9r een and bl ue. The bal ance of
the three primary colors of |light needs to be considered in emtting white

color |ight. Thusostrppliedifield @€ iheroechntd lighe emmece Elera: wheWatiligdsfthelianeys the
unit is ImMW with respect to each color is shown (Ref erence 2: Yoshiharu
Sat 0, " Apptdled cRinysiad to Sor hidt-yolQr e pacel Midpegullds reasBi terehivds thonifdscolor
Section," Vol. 11. No. 1, P. 88 (2000)). According to Reference 2, it is
seen t hatan brpesiliradtamef dyguliammgihe sreamep satesialsrringsi hereare pdergk neabonbiie is
exceeded as to reen col or and blue color while a value for red color falls
far) shoPt&28¥c 5 F’é?}u CrRaGIS/Qf GRItNEHBS Bres Ié”mfrbi@I%?Uv%‘t‘r@ﬁfedi ﬁre@fh“%‘épblﬁ

ffici | f d |

Ful |- cot g PemeACatffieXiti 800 SR g RSO biir P HSpRERaRT ol %ﬁfc
ffi

o111 1 NG, ARk Gt L SCHELLRN, PO SOTSUTRL OBkt S SL B0 By

fl uor escent n%@ér are used not on emtting materia
panel display.

By the way, white color can be obtained by emitting light of all the respective colors of
red, green and blue. The balancg 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-glectronics Section,” Voli. 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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red color but also for a general organic light emtting el ement as one of
factors in low emssion 3 2 9 JUL 2005 efficiency. In the organic 1ight
emtting elenment, light em ssion is occurred when a nDIecuI%i apgi?m@
returns to a ground state. The light em ssion froma singl et gx a n
state (S*) (fluorescence) and the light em ssion froma triplet excitation
state (T) (phosphorescence) are possible as the |ight em ssion. Only the
light em ssion fromS" (fluorescence) makes a contribution in the case
where the fLuoreigint material i s used. However, .a statistical generation

ratio of SHCIFEYT FHIGHGY SEtg glemeahiight erjsuonirereurrqdsy esishalsedar ¢ o
be S*: T = 1: f T Tsut.sui, ." Appl i ed Physics Soci et
o gani ¢ | RETIEieBen LS R g, b Galiaririon 7l B s it TERHarD
Me t 1" res ne I g 15 T atr L & ..;. | ] tO‘; r I‘ e |
RO S G I T AR TN

the or gaEbﬁ‘siﬂlE Gbtihe Mght .hﬂg;s%'n?n@ﬁ%y %@'H@’E teﬂﬁ%gdd;%ﬁﬁgegﬂug@gc%% I makeS o

est abl i shed as 25% on the basis o . ot'her words, In case
of the organibotidi @hthe cawiviicrdge elRPBRBint URkdiG] IshRed.| uorescent material, at

| east 75% of injected carriers are wasted. On the contrary, it is

consi der ed t hHbwehe, esthggicelrpeatfiion eaioywf S to Tpiothe drésianphy emiting elendeat f our
times) if the |light em ssion fromT*, that is, phosphorescence can be
utilized!s FiEleEd to hnSh Femeral (Rafgmnie 3 chepousytstiheApplgdt Plewics Soofety r om
T (phoiggoresce ce) is not observed at a_roomtenperature, and only the
li ght ent5&38n Malerles— Brogdpdwmascertion— dperadlthy Toisd bector, Meqting. t Baklon
fory this, j h since the base state.of the organic .conpound js generally
2200 ol o130l hnertioR et IRaRiRR g of St T e Mt gt o st
while S*- ' I I transitjon. . However .the presentat.ipns
on an or gﬁpég@?@ﬁ%&gﬁ$#%ﬁﬁglg$§%%ﬂ hg@ﬁgﬁh@ggFmgﬁﬁ%%ﬁﬁ?ﬁEMOéﬁ%?lQMFQP ased

in retur [kie'@gibli%e@"ag peunsh $E 8hEs & emrEL {.he rIﬁBgﬂF @v%fds,rﬁfc%ercﬁQh% Sredsic I ELpl et
excitation energy") into |ight em ssion have been given one afté&r another
i-n recentmyteiag slenRAtlusing the fluorescent material, 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 emisston from T*, that is, phosphorescence can be utilized. However,
in a general organic compound, the light emission from T* (phosphorescence) is not observed
ataroomtemperature, and only the light emission from S* (fluorescence) is generally observed.

The reason for this is that, since the 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* (hereinatter referred to as “triplet
excitation energy”) into light emission have been given one after another in recent years, and
the highness of the emission etficiency 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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t he hi ghness of the em ssion efficiency has attracted attention. (Reference
4. DO F. OBrien, M A Baldo, M E Thonpson and S. R Forrest, "Inproved
energy transfer in 4 2 9 JUL 2005 el ectrophosphor escent deviZ:QsJULAmragi ed
Physics Letters, vol. 74. No. 3, 442-444 (1999)), (Reference 5. Tetsuo
Tsut sui. Moon-Jae Yang, Msayuki Yahiro, Kenji Nakarnura, Teruichi

Wat anabe, Taishi Tsuji, Yoshinori Fukuda, Takeo Waki noto and Sat oshi

M yaguchi . "Hi gh Quant um Effi ciency in Organi c Light-Em tting Devices vvi th

R RS R T e R S S ) Gl
central (@éf@ené@?rf‘étaﬂ;'f‘&tsm q\/lﬁ(l;[{ ?&% ‘%’g)rt a@}_aélg %t 'YQP{I% é{fonr}gﬁ(#%lr% (,.nlefl]ldl um

conplex with iridiumas centra ft'&r

conpl ex" Wﬁﬁrﬁibb‘sﬁﬂstﬁqshﬁg‘mﬂh‘%{ﬂrf Pt"ulﬂlgla k%'[)'\@]llﬁnfof]) <B§if§ t(ﬂﬂ?ﬁ/l ﬁ %nﬁi ﬁelf §f ence

5. respectively. It can be said that these neta

feat ure Qhattum Effidichch i rﬁ@bﬁﬂl@lﬁiéﬂfﬂrﬁi&mgeb@ﬂﬁ&twiﬁ Ix'tcﬂhﬁlo@&ﬁﬁfg‘( %% alTiblet
central netals. Both of the co exes are materials capable of converting

triplet BruisivatConer hlaparhelsgMUrmnoﬁfsuppﬂle@Phﬁsxdspvm Benpesuatiurwa4((negwi naf t er
referred to as "triplet light emtting material"). As shown in Reference 4
and Ref er ence/6ne@hcanplanivoth plgfitunens cdnitagmetab(erdindapatitres o asCphwianti ng
triplet exci tatl on energy into light em ssion can attain a higher internal
quant um PP Fﬁl)é‘ﬁ(%? mefpl 6%‘%153 Wl AT IWJWS perite magat (herpheier iiereeo dsriiretimal -
quant um eff| Ci 5 %/ becorieg% em ssion effjci ency (I'm s

i pr oved COPHHEF gsedigs 1y éemitgﬁ mé‘Fﬁ“ta 31H§eé?‘%ﬁ apdgReferegee egrgieciigely.

fact h I t t bl
cortver 11 b R HELASARE ol W Bihcns S M ichi i B O o Rpufad prv
referredstReRSis” ﬁfrbdﬂlc@& ak krﬂ:h%en&ﬁ“ ff’lét'ﬂﬂg B2l § @tco 16&@? ar%rpln_fténzﬁ?ﬁcg)c L?Céfe ncy

of the red color light emtting el enent can rove ove
or gani ¢ tdrghitirgiblel BeriRlioNR nmlftehtmlpsﬁ&asmtr%oﬁlh&nbérgme @@}éﬁfepreﬁé&é& to

singlet excitation state (herei nafter referred to as "si ngl et |1 ght
em tti ngasstepentight ensdttingedatédal”).

As shown in Reference 4 and Reference 5, an organic light emitting element capable of
converting triplet excitation energy into light emission can aitain 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 emitting 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

L 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
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green color and blue color while the triplet light emtting element is
applied for red color, whereby the full-color flat panel dlsplay mnth
sufficiently high brightness and | ow power consunption, in ?@@

bal ance of the three primary colors of light is considered, |s expec 52
9 JUL 2005 to be manufactured. However, according to the report of
Reference 5, the half-life of the brightness in constant current drive is
approxi mately 170 hours when the initial brightness is set to.500 cd/m.

and thus he tr plet light emtting el ement has a problemon an el enent
life. ¢ RE THIRE F“%%h in case of the singlet light enitting elenent,

the h | f-1if { t t | .
t hgusgnds AR R g S A
set at  %0RsthstlcMBent AVSIs abéro‘iﬁﬁtt@? 136h&u:t Ratkn Fhla?rllﬁlxl'?)gllcrﬁltneHig%? 0?@()“1}11@9

el ement reaches the practical stage 1n terns an elemen

Ther ef or epd itusphe oipdettlighvdieinitghdersém ghed ploblght orem dliérdig 1ied. €eie oibsr kiged f or
green col.or and blue colorwhile the triplet light emtting element is
appl i ed fbFaseed theotipglet light ﬁ@mt@bg clemsat. s halkliferdighg mghtn@s of cdnisiant pareelt

di spl ay, e change in tinme el i rs ween a pi xe

for green lggllso}eggrlﬂpﬁﬁoﬂia OIHFIH) tﬁan%é?nad%gf’ ¥é%’ ﬁ‘b}m“ pehipessippe at

i ndi cat esohbagy’t oA %99&@& hb gatly
o5t i th T AR Rl e RS R 00 O Rt Bk S8
W th th|sntaﬁmobmmeknwﬁaﬂﬁunptlon in of light en155|on of red col or
increases. Therefore, it can be said that an extrenely inportant technical

objyect is to Féﬁgf‘ﬁ@ﬁﬂPII*@3Ift+Wéerotﬁleﬁlhelﬁtlﬂgmb@tttlhgglhtl’leem tsteid fiey gedearpolbvr and
I f f t Iet n | ement for red col or.
sumvlﬁ( gﬂléﬁq k‘i’ﬁe‘b% ‘HHQFBWEE} n‘fle‘i“ﬁ h%ﬁpgﬁdﬁ%éecg@iw%ée Wﬁ“d\?PB\K}%? t he
b f
above, amg /. &%ﬁ% 91§eltd¥%$la9r§§ﬁﬂr§% OF g@ﬂhégﬁi tﬁletlzﬂ’g gd%ﬁ ;;8“%9199

reduction i n brightness o trip I ng 8l enen
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 int of light emission of red color iﬁcreases. 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 preéent 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
provide an organic light emitting element for red color with higher light emission efficiency and

a longer life.




red color and to lengthen a life of the elenent, and anot her object of the
present invention is to provide an organic light emtting elenment for red
color with higher Iight em ssion efficiency and a | onger |2fG. jIB 20§ JUL
2005 Further, still another object of the present invention is to provide a
di splay device, in which a balance of three primary colors of light is
nore favorabl e, besides. power consunption 1is |lower, and a change of
fluctuation anong colors with time is smaller than prior art, by using the
triplet light emitting element for red color and singlet light emtting

el enents for Igiden stiflasptheanbjet afghe ptesent identibe isnorpeoviyiet dsdpldyl deanet her
obj ect of  the esenlii invention is to provide an electric device with

| ower poV@‘FChédﬁg’ﬂ}ﬁ’b?'@ﬁeetﬁ’iﬁ’?f“biz(?iéfﬁOéfflghtamoﬁfw(gﬁﬂmbeﬁjd% powctexnsbiptiony a
clear di t . r.fades.even with the l.apse of tine, by using.the

di spl ay ggé‘?g‘éf‘pﬁ‘g@“g\é 8%@”%#3%%‘“&‘?"&%&’&}%“ BE{Z\AMH‘“{%H“&PHQ%/@E‘» B e

em L1 nouelpRNtelRBRlikREolb bR (B red bbBRANRMdd Do Rl M UemcAfL (BF 880 Goibi Nt
emtting el enent general [y has a characteristi¢ that a |am natTon

st ruct ur end blet eolor.sFuttictrmne). yasstiihawhet objRefog tiengeseht insehiyne o plovide an

Reference 1. for exanple, a single hetero structure, in which a hole

t r anspor $IERFCIdsYiEr WENBYSEROWEr cORSHRRItR then prvrami mel xdispoyportiangxhibiting

el ectron nsporting light, emtting |ayer conposed.of trjs (8- |

qut ol - o SR S Pt HiteS Phar v e BHE o€ BRSSPy s i i nat e,
is applied topaide ' [ e j J

1ol enoy | o e EETeL Phiseh Ml LA ERLEh LRI IR ) o
i n~case bhttenattmpgadmhent] arghicasinilichi agireAeaentntRhyrallnahdgdenga@dridNcgnusi ngl e
l'ayer, nost of electrons injected froma cat hode do not reconbine with

hol es anBTHa IR SHHClUEBAE G HHctIrA) agahoras ieRefetenon] isfanspbriniRrgepnopefory .
Thus, the em.ssion. effici ency is e IEeme y low. That is, it is necessary
to use aewpé?’iaélmgé%}b%%rloé; BFM Y é{h‘géﬁ laih_ﬁk HFBERPTRS ‘H"efcé?ﬁ@Eﬁﬁidd?fé‘“&ﬁQinmt%e
hol es wi &i@rﬂﬁ?@@érﬂﬁolﬁ{dgmcﬁmp@ie@ﬂ&? t&ﬂﬁfoﬁﬁ&afiéﬁreﬁiﬁfﬂg AL L @Red BirRAL -

material™) in order
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 Alg, 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 layer and the
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make the organic light emtting elenent with a single layer emt light with
efficiency (or to drive at a |low voltage). Al g3 does not neet the

requi renent. However, when the single hetero structure shovsg ig Begwence 1
is applied, the electrons injected fromthe cathode are bl gk g a n
interface of the hole transporting laver and the 7 2 9 JUL 2005 el ectron
transporting light emtting layer, and are sealed in the electron
transporting light emtting |layer. Therefore, carrier reconbination is
performed in the electron transporting light emtting |layer with

ef fi ci enCJeAON EREPAHNE light cwjtinglvgr.vindraresedled inty. clerteen franspertink dighit ng
function eofiﬁ;(nheiacar{ﬂi el. due to the !jnt roduction of the hetero structure is
the core GF ' EEOEn! YEeore BYFFHEFOMPITatipNs granmed if PRGHHECHRT FRRmgrEsd it i n
Ref er encee_rﬁittin%elQ?Jr@\t/in&f@fenfz*l NG4dANS 1kt EGRbLAGH dfRBknks: ThIIGs hcotLigcking
transporting lFayer conducts transportation of hof es and 1he el &t ron

t ranspor tfungidn ghtheegirtiti dge liayee ig@nHabs o rapIRYS atiueRrofis eleeedkans, and
i ght em ssion. The advantage of such function separation is that one kind
of organitechmgusri al does not need to simultaneously have various functions
(light emtti roperty, carrier transportin roperty, carrier injecting
property fron:blgﬁgférr E‘ctg‘? %@é?md‘ﬁ%ﬂt PRUPG gepenyn %Y?%Fﬁgﬂepﬁ@tipﬁﬁéfqﬂﬁﬂons 1$
separat i 10| I : j i . i ree
ot 11 cedam el el B B 1O, G GAETLRRcAMah Mpigo ST KGR P HRCAER

bi pol ar nmingpdrahy ligHthaditting, lager ﬁEﬁcﬁfds&l’an\;ﬁ?dr&ti@n%@Eie@tfr&%ta‘ﬂﬂ){igh{ E@REiogNTHhE | Ng
characteristic, a material with an excellent carrier transporting property
apg) t he advkeiagy ef swhifimaidnonparaiiet Isehat wdeckiabyf higghicendtesil oveehbl wiednay

cap’/ be easi I¥ achi eved. Howevyer, the |am nation structure as descri bed
above i s STRBIGAEYY Baveorarigis fuckipgs (ighheuliReRroPaThi SATTER URIPEFIECRIOPEIY,

h i naf : _ el f ") is. d.b
ospect; vaenBatedfobdction I 8RELSqq hPhE5E by kAR IR oS E R 1 ng

respective _ n f~t'he “organi _
el ement iafd teRNEotRERAENRE RN 10R! @MEhhal wies doses JrrRRnb e FHOsTRIpIOR of

the organic interface. That is, the

not necessary to forcedly look for the bipolar material). That is, a material with a satisfactory
l light 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 the 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 layer, and in addition, by
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carrier novenent is disturbed at the organic interface, and the brightness
is lowered due to accumnul ation of charge. Al though no definite theory has
been established regarding the nechanismof this degradati2 ’JU% 2 been
reported that the reduction in brightness can be suppressed @y ng a
hol e injecting | ayer between the anode and the hole transporting | aver, and
in addition, by 8 2 9 JUL 2005 perform ng ac drive at a rectangul ar wave
instead of dc drive (Reference 5. S. A VanSlyke. C. H Chen, and C W
trol um nescent devices with inproved staMIlt

T 'O |
aB?i ed Pﬁﬁf??gfgflﬁ@eafgﬁ"sr‘gd regpguiggvarginstgad ofxipaipive E@tzfetefggeﬁ A. ‘Nﬁﬂ§EYd<arC be
sai d to fpech&XpRki (ERL at,gVi: ﬁmﬁﬁ Libat l[nl;ln?nes E%F%QVEQEQ »\rlhb“ g);‘ﬁjédtéﬁ nge

suppressed i n accordance Wit i m nat accunul'aty

t he hol eAppijeelcRivagrs| aters. avgl. . usi.ngs. th%uaqmotrw%) Hﬂmeumﬁ eligmeni.
structure of the triplet light emtting elenent for red color shown in

Ref er encEparifents hayiigenicn tiRitghe redudtronAndprightnesk, can be suppressed in accordance with

-bi s[N..(1-napht h m no] - bi phenyl . (hereinafter referred to as
_or - NPD' ‘&%‘“U@’e&*‘%%% a‘éc"ﬁ%‘fei%”{“r gﬁsﬁg@r“@l iR hoé‘i/é‘HeC*H“’ lvergiedh PHasdlgethe ac

bi phenyls.fhereinafter referred to as "CBP") is used as a host material of a
tight emtting laver. 2, 3, 7, 8, 12, 13. 17. 18-octaethvl-21H.

231_por phvr i bicpd, alid elemefheneivnabt ee tﬁﬁtatemcrr@dmtnqna%len%'ﬂ (RRed chidr UsfReh fror a
triplet light emtting material, basocuproin (hereinafter referred to as

"BCP") iRefersaer 4 sshawplimtig. hg!d langet,,4 Al-js{N-6L -uapdh fl pN-pire ngl-etmrodipheny!
transpo is used for a cathode. The triplet

| ?rfﬁ]ﬁt)‘“éTeé‘?Fé‘%t [Og@ngAgPPy) h‘elé“ag t@fnbhweértmm%@g By eraprp Fopieiitel¢-or
L?eve'n't PR AT P RTIAE ol P ostl i e S B R,
t akes t me3m:a J 8.i 1;myer 13t rgx@&zuétﬂvlmwmm d)r@hﬁ'ug latidum (AU inrel &8 NyREr  of
organi c |nterfaces are gener at ed. ThereFore is con3|dered that this
“PtOEP”) is used for a triplet light emitting material, baqocuprom {(heremafter 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, alarge 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, 1t is 1mp0rt'mt 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 morphology of the
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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 novenent is disturbed at the organic interfacg,a o]
inprove it. Then, the present inventor first thought of tﬁm&ﬂ&
descri bed bel ow as nodels in which the carrier novenent is disturbed due
to the formation of the organic interface. First, as one of the nechanisns,
a mechani smthat derives from norphology of the 9 2 9 JUL 2005 organic
interface . be given. The.organic conpound filmin the organic |ight
emtting "g%%élr‘%é%egﬁa%e generAYy" ZP%‘? PHEAMG CRPRHBY HHBUE 1B¢ arsanicalighticanfiogmed
by coheri ngmap i€ stleBsi1of fit N8 anQ i ound it h, each other with a force
anong the nol ecuges na)?nﬁly codrlrlpd(r)ngggh(ﬁﬁs%?a " PO & et Bicohsine 1118\‘/9&}@? ,Oﬁhle t he
hetero stengahisreemipsufi®WilCkDY ottt REHAR FREYREIAL SreOfolelBles TREAE UbASoscl hﬁ* e
is a possibility that the difference anong the nolecules 1 n size nd s ape
great |y i#PPisentEsstiphe Haweer, aCdedicidrh strivetierio fated diyurseng ihaderégate bheie

organic interf ce%. I.n part,L_(f_uI ar, in the case formng the hetero structure
by usi ng ‘P?ﬂ[%&?%%%el °ierS {RosHONh et theeditigreass pyong theemolspdenotineand phapeze,
it is congi n ' of the jupction in the qrganic

i nt erface@:eg[?%gl?l él%]%&%% gﬁegg?egﬁﬁ%agf(r:@ﬁ%étﬁfouﬂwcgﬁrééﬁgﬁ?’it © QREWh l‘i‘tﬁ%ﬁg@g. 2. In

Fi-. 2, a finsatpakay®dr, #liheCORS if@rtrﬂiﬂgltﬂ; hSER binfTR S GR! ﬁne%%fe%ﬂﬁhﬁl Shgnd

| ayer 212 consisting of large nolecules 202 are | am nat IS case,
regi ons 2malewilehgisatdy dicienbor miother ar gz tdsioneide @t tidat tHeARGmP, @8 MHeGunction
interface 213. The regions 214 with poor conformty shown in Fig. 2 may
become bafr e SanRieRTaGH is fefeHomivd. Efgﬁﬁp@qepmll@iﬂyﬁm it shovemar Igy. DalmrFigrs)

and/t hus, , k.| es that the regio 214 becone an_.obstacle for
further raeit tf(t:la 8§ﬂgﬁ€0§gl§€?g/?§allcégm?%&g?s fjg@rEl"#é‘rﬁec?%llaéer?zsl?éoﬁ%%‘éqgcﬁfl Iy
that thepgrEdleerOd HatarGiBNRA! 1OQ;QUEY, rdishsST8 LN, égbﬁénﬁﬁy{ %rggugglﬁlr)e@iég d as

charge, which invites the reduction’i ri ght ness SCr
formed organic interface 213.

The regions 214 with poor conformity shown in Fig. 2 mav 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 li ght
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 reé_pective layers from the viewpoint of blocking of the
carri;_r" and function separation.

Fig. 3 is a conceptual diagram of an evaporation apparatus for forming a three-layer
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As anot her mechani sm a nechanismthat derives fromthe process of formng
the lamnation structure (that is, formng the organic interface) can be
given. The organic light emtting elenent with the lam nation structure is
general ly manufactured by using a nulti- chanber type (in-IZ&bJU&pQME
evaporati on apparatus shown in Fig. 3 in order to avoid contam nation in
the formati on of the respective layers fromthe viewoint of blocking of
the carrier and function separation. Fig. 3 is a conceptual diagram of an
evapor ati on %pqgrqaui for formng a three-laver to 2 9 JUL 2005 structure
(doubl e REYEIS (EPYRIE PG Stiictidehe hele drieprartingbiyerapdight amjtighiayenind amg

| ayer an ansporting |layer. First, ubst.rate havi ng_an
anode (i gﬁ?ﬁ?ﬁ fﬂhﬁs%té’it%eﬂa?%r B30 APyt v ing aroge Jioduyydp Pxae (Sﬁfé‘q%ﬁ%) is
cartied idit@edio RTOY GHRINRY is ARk iR Iohdink EAAHALEY ML I LAYl o
rays in a vacuum at nosphere in an ultraviolet“ray i1rradiation chanmber,

wher eby theviderhmoe aohcdihe aansgieere & ol @amedlet Rahifridisd @ dhimibar, Wherda s
where the anode is oxide such as | TO,  an oxidization process is perforned
in a prebyéatest e andatsateantdr Pasdeulaninghelease wdefedhenndie is oxddpschivETOayer s
of the | niw% iﬁg structure, the hole transporting laéﬁé is formed in an

bR EHANBRPIOGY, S PRIECTRGHP i o4 g ICBYBPS: LuEhFiofTider f9 form the

L
evapor ation Chzg

evapor at 2P GRBMRANLS oBQRe Ufnin3Rsh Qﬂ.rﬂ:uﬁiegtheg’hol%rgl%ﬁ?pnoqgﬁ r[?.é!\(/?PfiS FGifheadhegp and

blue), the electron transporting laver is for apor ation chanber

305, andewpoadtivad@ainderf IR 1)t @VARQ IajdroOfte fHnRE | SVARRFAh @RaGhasher o 306.
Finally, sealing is conducted in a sealing chanber, and then, the substrate

i s~carri 8 Gotie. 3 dnecevlembbedi erger rehidee), tiElklsromrampganigdaydrghforend it i ng
éL;Lent i S _obtai.ned, The ﬁhargcteriigic of such an .in-line type evaporation
devi ce | & PREPTAINE chaaradPrvad pajede is iormed by $HaRO By O R PTG Bt raP G mher
differen % td i . 30 | t evice _has a

St uct ur & nar e PG EIRACR R b it Ebad Benr € RdR 6 e 08 B
each ot hitbm dyudlbeliv@yhandler NPHE) ok BeyabRIighe it HBle VAR LBLIRA. device is

general ly deconpressed to

, 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 107 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 layer™) is
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approximately 10" to 10-' pascal, avery small anpbunt of gas conponents
(oxygen, noisture and the like) exists. Then, in case of the degree of
vacuum as descri bed above, it is said that even the very snmall anount of

gas conponents easily forns an absorption | ayer of appromgﬁr\ﬁl 2
nmonol ayer only in several seconds. In the case of manufact 91 &Gor gani c

light emtting elenent with the lamnation structure by using the device
in Fig. 3, it is a problemthat a Iarge interval i s generated between the

formatio tive | rs._T there is a fear that the
absor pt i ?)(I)’lr egye eé%fﬁ%?)@] g ee&f”?‘%/fﬁ | %F?Pegﬁﬁd%r“opdfﬁﬁ‘é‘c‘@bm@ﬁéﬁtrmg _
(her ei nafieasu 5@ iHr8%bH Psednd trmﬂéechg mp@yer”) is 1l 2 9 JU 2005 formed in
the interval between the formation e respective |ayers. particularly

i n transf errifie inpheinslufs taied bbfreen e r@sp@&ﬁ@m@ekr( anst en tl?ehﬁgpﬁ intcTﬂ@c)
inpurity layer forned between the respective layers (that is” on

or gani c - bmmqsal@e)npumtr@m thri tld[:rptheldal]flen‘ﬁglmfdr@@ﬁthttﬁ@@ﬁrléhﬁomﬁdht thert o]
interfereg with th movenent after the conpletion of the organic

e C rier
light entit Oﬁg’l"etf%‘n‘éﬁg‘e OO, lighh EmitHpE eleipnl- alls. Bicsmperbslexeralsodriines g
vol tage E v{n %imgéJ{o e Fu &N Lhe ' ” ty%ﬁélg hﬁq@trﬂ%‘ﬁ Ftégrnf} ?5%%@5@3%{4 ie[y

exi st s, aCCUI'TU ed I'n

that t hexsaﬁemﬁuﬁ&ﬁ(iﬁ tH&QmeﬁdWﬁM %ré 1@ 8 pesdltqhﬁvnﬁﬁshé sholvBVL & d Tﬁ!ﬁkﬂﬁﬁhe

above-descri bed mechani sns into considération. It 1s require
convent i brightngssris nmtﬁflbn structure elenent is superseded by new one in terns

of both an el rl% structure_and a manufacturing process in order to
}eﬁ & BE??VFﬁ@SQFt&QﬂP‘éChaPﬁ%rlflfé?c@ﬂﬁtﬁétdéllonortalﬁ|r©¢m1(ﬂd trimtr geol ogy

ogvﬁ cone the

) h f t f th t.

i 1§ on e o L EfibARR gl SRk R B By ritermg HEDt s Tgment
limtati Qﬂldtlﬁ}@tanﬁ@ﬁiah@fhctlﬁﬁl@aﬁrﬁ&ésgr!n shod @ ferdosd! § h%e;gog@mt be tf?é’ig%dglc the

| am nation structure el enent he reason for
interface (deterioration of morphology of the organic interface and formation of the impurity

layer).

In addition, in case of the triplet light emitting clement, 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 emifting 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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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
mat eri al has poor carrier transporting property and has to be used as
dopant. Further, since a diffusion length of a triplet nolecular exciton is
| onger than that of a singlet nmolecular exciton, a bl ocking 28t dtla0fbor
preventing diffusion of the nolecular excitons is also required. That is,
even if the organic interface is renoved, the triplet light emtting

el enment deega is >h gt | J-ght 1 ssiqn.w th efficiency wthout the.
function sgpatr}gﬂti ilg{)ﬁagéf&dtl gmc?lrr a?ﬁ c c%oﬁr}ﬁlgg%l' f'h]err(i‘omﬂrE e gcp(‘fgﬁ%m%br&fgwﬂti%
consi der dfigorlA dmE4PBRGERYL 5Si nvent or devised a technique for realizing a
triplet light emtting elenent in which an organic interface is renmoved and
function 12 2 BFEEA2008 wepar atmprnisilmdaB) zlede irmsporopgagive 10O0QROMRA]
film Thequgqieﬁt ual diagrans are shown in Figs. 4A and 4B and Fig. 5. In
Fig. 4A i HH® GAERRMNCBASEUne tlertruomspartingirezion 4H6 ponposed of egiclsntrdns
conposed -hol t:1 mat eri.al , .an electron transporti r egi on
306 compasaaP BB RRLEARER e I Al Ry whihaRt B Aot FrsEa<rebeitao7
i n whi ch diédigrof@laasgoransparti Fah t l.a6 rARSRE LT
material are m xecP a?*?prgy?{}g%mfﬁram%? ?ﬂgd't ?ﬁéﬁez’tdqﬁkgﬁ?g%%ﬂpﬁﬂ%ﬁ fllté}gd'
mat er i al .40849@onied in Opadixied rdgien 4117 dikre, affhouphdd Anotien @ is pkdhasaghh aavanade
402 is provided on a substrate 401, the inverse structure nmay be taken in
whi ch a ¢HihbfeBEE SHYCHE BrpPEdakenol vhish aserkedeattd, mip betpsoridsd oofthe
form ng %HEQ A0 element, the hole transporting material can receive and
trapsport ol'es at the anode side while the el ectron transporting material

car recei ve andihelda@SiRkhing!s86t LPBSmBL:, IAGcEANRIG b WL DRLeSLAge
the m xed region 407 has blinggl ar prrgpefty, 0bot hg?ﬁéﬁﬁg@é%rt:gﬁyfeﬁgﬁ R

el ect r ongrapapprirboles iah thehananie xétt Wit dre 46ctronThaspotRi heesal dacethideand n

the m xed region 407 |leads to |ight em ssion. However, in this case, it is
transport electrons at the cathode side. Further, since the mixed region 407 has bipolar
property, both the holes and the clectrons 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 from the above-described organic

interface (deterioration of the morphology of the organic interface and formation of the impurity
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preferable that the energy difference between a hi ghest occupi ed nol ecul ar
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 transportlng
material and the el ectron transporting material fromthe vie@®iJi qﬂm§ t he
diffusion of the triplet nolecular excitons is prevented. Further, he

el enent shomm in Fig 4A, the regions in which respective functions can be
expressej ; g organi ¢ conmpound film 403. The expression of the
function a?% aWéﬁVP‘@ and besi des, the organic interface which is seen in

the convent! ongk. hATRha0: wRUEHALHS SRR AL Sk o br o AFLFI RGOS

probl em t hat derives ove-descri ant ¢

(det eri omatexprairetl viibere rmeRRb el Pigys.ofi gtmﬂloqrﬁgﬁ'ah%nkntf%f uﬁﬁ@n%ﬂ%@rﬁ&ﬂ%‘ds@cﬂ of
the inpurity 13 2 9 JUL 2005 | ayer) can be solved First he sol ution for

t he det enit Gregiresnt Difvettien, mvighhio tapyitaéd dtheregiogaiiil (tonﬂ‘ttﬁlrgfq&mﬁ g lbdulesy@) 1,

explained with reference to Fig. 6. Fla 6 shows an organic light emtting
el ement &rg%lpbéé%coqswtlﬂaéfﬁfzésr@fﬂﬁcql @p6ﬁmlmr@$10n§1 ippkdingodyhesmall

region 6 1,09 12 consi stin

| arge mortuER IS s e iR SRUGT ReaprrenBih g Do BE ARt i3

mol ecul esyKibd eaRd it P% hadcﬁe nfRL&E Lﬁn%%h@&%mn%4%ﬂ%tﬁﬁ§:mﬁﬁo?fmtf H8ks n@t e{ E'le
organic interface, 3 which exists In , does not exist, and

regi on 2:#hwi.t h poor conformty does not. eX|st ei t her. Further the
solution for the formation of the inpurity Iayer is sinple and clear I n
t case of Féﬁmfn@etgﬁ@“@ﬂﬁ%mﬁ% fermgHen éfﬁhﬁtlmﬁgfl@l1e\,‘r¢éﬁt‘*1mﬂleﬁiﬂ§§ledﬂﬁlﬂdh@| 4B,

f | {. duct t
mmteri o e GmRaR e it EmBles SRR ki 0% S Bl R eal S <
started tge 56889 hatRloWRAE RO Ao RAraht rmcdr\P@ﬂénhlrlq Ly E)ofa‘?trcfﬂrﬂfﬁe GR5deCHBRRLALAL ON

“to formthe m xed region, the eva rafTon of the hole transporting nmateri al
i's 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
cvaporated. 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
mnjecting 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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stopped after the formation of the m xed region, and then, the el ectron
transporting material is evaporated. Therefore, the interval as shown in
Fig. 2 does not exist. which is generated when the organi c light emtting
el ement is manufactured by using the evaporation device. 5 G(m. ﬁﬁe time
for formng the inpurity |layer does not exist. As described Y i th
triplet light emtting elenent of the present invention. the carrier
novenent i s snooth si nce the organic interface is not formed. Thus, the

el ement adversely affected. Furt the f nctl on separation
is real |‘J%edﬁ%{§dllstﬁr ERCLG HSET Yh MigtigRaPEYY g?ﬁﬂ“flﬁ‘u"sr re Iéif‘e“’l & ocHedbl em

on ems Sinj’-%tlﬁé frh(ﬁé@ﬂgyma}e S n?g'érte&\lgét%e%ﬁ e czltﬁocF:' agm ﬁi@‘ orga gmg&l n%cttll'n[?g

regl on COI’TpOSG a ‘material for enhancin

(her ei naJFmretrermefeerl:roﬁd tho hate tjedtigl Riggait iang tH@tewdn@h 1)1 d\‘ﬁh{o Q@olbﬁsrﬁﬁ\t el
bet ween _the anode and the organic compound film Further; an el ectron
i njecti n’@s‘?f@gil on conposed of 14 2 9 JUL 2005 a materi al for enhanci ng

el ectron |njelc ? ert éherelnafah) referred tg as "el ectron
i nj ecting mat B 35?‘ Iplniyhiag matdiab et e alscroriniesting Aateaibis pmetgiag Ei ¢

conmpoundyfiihy H'Eﬁehﬁgﬂm&gr cag?etrhla[eaﬁ;n f}ﬂ{g tﬂerylec?rtod?% et%?elgig%rrl]xc%ggngf)und £ II gctron

i nj ecting region ma inserte e I'njecting

nat eri al armrthtxmaehleeﬁm thait Mic@atriedthdRERA Rdmitfe AedRideNd BHe Jr&[mc 8l Agas el |
the barrier for carrier injection fromthe el ectrode to the organic

conpoundiiiy ispmoogheded mekthhascuanilaiohedchitgais ehevedhriideevennvapesitrableanatt he
el ect rog@ to the orgctnl c conmpound filmis snoothened and the accunul ation

of har 8¢ FSPFREVHECUNEGTIGEYS ¢ “idtth‘?%fgﬁ?léf?%fil%‘llr@ tilRgre denpsiteby beytpying
t d ted.with
cti ng, MeH! ALRHANL DO PIIANLGLE0 ewlg § I EadPRASkES M EDoUL

puttlng an in erva t her ebet ween

t hat thalﬂp@l&lmyatalyms g{;ma&e inpurity I aver is avoided. Further, the |ight
emtting region is kept distant from both the el ectrodes as much as
Further, the light emitting region is kept 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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possi bl e, whereby quenching due to the energy novenent to the el ectrode
material can be prevented. Therefore, in the organic light emtting

el enent as shown in Fig. 4A the region to which the triplet Iight
emtting material is doped nay not be the entire region of JEAX§505
region 407 but a part of the region (especially, the center r !0 v
Furthernore, as shown in Fig. 4B, it is preferable that, besides the
triplet light emtting material 408, a blocking material 409 is doped to

the m xe ' VAT ki terial,. 409 is a material with a
functi on syt a2 90 ARERE b e aleh P B sThsmdh b nas
the | ar gesdesox@ith@ RTEaANL bAMnESY 8 he AMRAGedi HENdsR iR 3&4n e
m xed regi orsl 407. The adopi ngnofl thee bl ogiéllﬁlgnﬂngt eriga}ﬁlgér:lg(gjlt"zésﬁﬁﬁrela&t&h

i mpr ovementheientig ixed repion. étendfbrathcossio@toewhioh tHeblodhingeslateagl i© dod@mand
the preventjion of the diffusion of the nolecular excitons. Thus, it is
consi der 88! PhRE P raived s5eien ytf Rt dle Tegionpsnsvialy. thoerd partenX he bl ocki ng

terial 409 be.d d th i d i ) ., 15 2 9 JUL
2005 the bl ool MG e i e P e R AT A To e ek SRR O o
hol e andpgp tﬁ&&qﬁgogatlehm i%]@;\!ed HARESea ARCErEOHR cal38e SiRE m;ﬂ&hmgﬂﬁqs wiich ge

m xed regi on may ost if the doping I's conducted to the erntire m xe

regi on. Thearipfeoiight dnfigingagitenal 08 Widpad ki ehdwoakiin.o BraiiRkdballichS BP0 igray
not be the entire m xed region but a part of the region (especially, the
end port Pbwnedwithpefficiesa.ar, in the case where the bl ocking material 409
has hol e bl oc%i r]%‘groperté.f tlge hol e bl ocking material i s doped to the
agaa closer toY eV PatHdALILRYE thaha GORIGEIRURR FALER! HERTEKY 1§ His RIKEHIEION i ght
emAting E ' : Lo, Fi ceby || m,ssi on
o obt armad o B a0 LARRRAT PR el o Hap SRR Y RIS

concent r ash@prgicobant hble thaipiethd MatktN dhdAdy Hegters wapotRIBhagReb ot he
hol e transporting material and the electron transporting naterial, so that

the conderelgctionansportitmpmitotid gradandpocierseg imthe direcalondroadtha bhgdedeedalse s
while t hgatﬁggecf?gl%rt eF \irigngpgifnt 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 transporting material so far.
In addition, it is an effective means that the mixed region is provided in the organic interface

) in the lamination structure on the basis of the conventional lamination structure in Fig. 1. The
conceptual diagram is shown in Fig. 5.
| Fig. 5 shows an organic light emitting element, in which an anode 502, a hole injecting

i’egion 503 composed of a hole injecting material, a hole transporting region 304 composed of

a hole transporting material, a light emitting region 505 including a host material to which a
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the electron transporting material gradually increases in the direction
fromthe anode toward the cathode fromthe viewdoint of control of the
carrier balance. Further, in the present invention, the mxed region is
al so a carrier reconbination region. Thus, it is desirable that the m xed
region has a thickness of 10 nmor nore. By the way, the or@8nitLi 2805 f ace
is removed, and besides, the functions are exhibited wth the el ement
structure in which the triplet light emtting material is doped into the

m xed regdi;on. ed of .the hole transporti material _and the el ectron
t ranspor ? I?éllgﬂ#%? %Bﬁ%‘l‘ g watepighs doped, afgekip FF,glq“tnﬁ}l6§°5‘H°§1%fOc§8lbﬂ\‘ikmr%é“aiﬁ%”"tlhat
the m xeds eR@IrONtrhSpBft Y ' | Cotd AR i A1 &Mpatden.
struct urenon trhe rbagi stgl\gfrg%% eS((ﬁ:Woénv noglégﬁg%n ﬁlgﬁl&ﬁé{lﬁ%ﬁ)r% %é@ﬁ?l’emgﬁg}%& 1.
The conagpttimgreglbadiBaommssheian elebtréi Qljecﬁn%lﬁa&fi_aﬁyﬁﬂ@}/i\ﬁma@a_ (8, GRS ilidght
emtting el enent, in which an anode 502, a hole injecting region 503
conposed 0B sgbHHES (1nj At the megipnst BBita 508 do hot reed talsped tin thy prasgitony0ién,
conposed of . .a l.e transporting.material, a light emtting region 505

i ncl udi naf_*%“hso%‘?gﬂﬁfeté?ﬁtai Iga_t%t*\wg?e?flsa’%féo 503 Hopeser i P EE2iPTGHE SRt t i ng
mat eri al 4 ShdQRede oéhRhREL. Rl ﬁg{)@@aé&@ 5%93?@?9&8’& ﬁle*%'m%’s‘%r‘%e%ﬂ%tré?@h?' !
an electron transporting region CONpose an el ectron transporting

mat eri al thedilvekeatuddite niaRjHREikenGn WASHORe 2R 8o&ONMOS BFbvadedaih B SRR,
injecting material and a cat hode 509, are provided on a substrate 501. All

t he regi ons 548thigitBQ8 chaoactetistiveé thetppedset insation s thiteeype ebantatrime tdeld Gy
and it is suffi ?i ent that at |least the regions 504 to 507 exist. However.

alt t he PRETTGRY [oxyes regirsiaip the space pencemied (I9f cxae iedindetransperaing Ruterishenchnode
5027 is ppvjded on. the substrat 2; her e. gut Lhe ipverse. ]ter uci ur e my
e taxen r A d° eRtSdHaB 370 A oThad on’ Pl CUeRs al bl R el
tine, a phareastRileslcbvleloe RrREGWorHURRGIMNRE Soabbas 1 INEBSRE SNV tween
materials used for upper and | ower regions in the space concerned (for
exanpl e, thelrespeolie egmns pershowg byratoken Ahesdndig. Sheo drgsiic it €adeaktually eaise. of a
space 512) are mixed in any_ one of spaces 511 to 515 each

It’can be said that mixed regions are provided.

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. 3, 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

emilting element based on the concept shown in Figs. 4A and 4B and Fig. 5, whereby an
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bet ween the respective regions. In other words, although the 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 enentgz gqu\glzfgg%t he
carrier novenent is snooth since the organic interface is not Tor .

Thus, the elenent life is not adversely affected. Further. the function
separation is realized as in the |lam nation structure, and thus, there is
no problemon ..em ssi.on efficiency, either. As descrijbed above, while the
convent i SPG L tﬁﬁ??%ﬁeEPFﬂEhHF@ypgofﬁ%‘@?WﬁV@eﬁﬂhWPFBﬁ““%%%k@?%@Pﬁhé%ion)
of diffepgnt, siPSiANE - Uct ur f . nt .invention, which are
exenpl i fi %g 1|r n Fl§ gls. iin%%gﬁﬂég%(#da& Ei g‘?‘“ﬁef’ %?'gl?lgggg\lﬁf é \C/\‘%]r l_éej fhandt] Fmre_d n

m xed- j untidhonsalahbeist thé teraa dpbﬁeﬁ@lcdloﬁ RaUihN® RISARIVOrdbIGNesRIZL L bd0G

el ements shown in Figs. 4A and 4B and Fig. g are organic light emtting

el ement scomyaption itlheenend e ohagptof célor fln@natidnheith tiinp lisstmadllegthian @Aibt irk.ng
material for red color is used for the triplet IiPht emtting el ement
based on"tiA&HesmRIEHtsEFBINNG sy dor rahealerend sngleslight gmitgng olpwerforancen7 2 9
JUL 2005_.grpaM & %L&B; emtting elenent for red color can be provided in
which emssion efficiency is higher and a life is longer than prior art.
Further, a dimphRyméiRy if heCaibvBRl iRl At et i, it chrAbRalADGR Rlxddhe
three primary colors of light is nore favorabl e, besi'des, power

consunpt juprtiprs a$ diseiosedaindthe whsngévehtieoisoindléreitetain mp svigdldt lidghiemiting

smal ler than prior art, by wusing the triplet light emtting elenent for

r et col ofleRSBESSPhYgrEt calpiind Wps ¢alpmgoethe peiiestionnl lagpinatipn tokwre. ahient i, ie

celor. Furthermore,. .in the above:described display.deyice, it.is preferable
Chat. © he'rirUaatR by e SRR YR BEE it webfulllin Sabnilee i e
i mpl ene nﬁ@ﬂ dnﬂttiﬂ%%&hﬂ&l Bt g}e!eﬂ Rb1oE Wk bk Q:glor,e(!)retﬂﬁr}lt csmfié?rtragéﬁﬁﬁn& Blafiad
bl ue col or, not, the converntional |amnation structure. at 13, It
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;

18




is favorable that the triplet light emtting mterial to be doped is
substituted with the singlet light emtting material for green color or
blue color, or that a carrier transporting material is nmade to emt |ight
wi t hout doping (or a material for emtting |ight of green g&o o] ue
color is selected) in Figs. 4A and 4B or Fig. 5. BRI EF DESCRI THE
DRAW NGS In the acconpanying drawings: Fig. 1 shows a structure of a
conventional organic light emtting element; Fig. 2 shows a state of an
or gani ¢ conpound fil Fig. 3 shows a structure of an evaporation device;
Figs. 4A and B Kok B §19 ypescdire shfgminga disphyheviewi tting el enent; Fig.
5 shows a str I f.c i ight emtting element; Fig. 6 shows a
state of an Oﬂ;ﬁg%m}g\ tgolr(er%gsl?(ral&%{&F%}réslﬁégs.pe?ﬂefﬁﬂgsfB show structures of an
evaporati on deyi teshowsiutbrod sSAoMeI artdrbiel MERpRL ddcevaporation device; 18
2 9 JUL 2005 Figs. 9A to 9E show a procedure of "formng a display device:
Fi gs. 10A to H@dXshowsstarostsact@sabftrucaspets digplapidxeks; Fig. | | shows a
cross sectional structure of a display device, Fig. 12 shows a cross
sectional st riigt i @09 acreisspetappabenicase of Fligplagdeshows a cross secti onal
structure of di.spl a ice: Figs. 14A and 14B show a to urface
structure anoﬁgs'clrﬁ%s %’Y% g%isg?l"éla té’g SHERG Yty a“‘éii“scﬁ?sﬁﬁe?f&&aﬁ%‘,mcﬂr@ Sfaga
to 15C shWad dtPe;surface structure and cross sectional structures of a
di splay device;

Figs. 15A to 15C show a top surface structure and cross sectional structures of a display

- device;

0
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 one of an
anode and a cathode is transparent in order to obtain light emission. In the present embodiment
mode, description is miade 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 cathode and a structure in which light is taken out from the opposite side

to a substrate.

19




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
di spl ay device; Figs. 19A to 19F show specific exanples of electric
devices: and Figs. 20A and 20B show specific exanpl es of ?SCJHLCZ{NQVI ces.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei naf

enbodi nent node in inplenenting the present invention will be described.
Note that, in an organic light emtting element, it is sufficient that at

| east one of ﬁ{" node.and a cat hode js transp arent in order to obtain
|i ght enissi offt TPR{CTRRINE BE SRgSCRMBYIAEnA m%&%&wl’a@s&rm%ﬁ Pbih erepeigdichh the

basi s of .apu& g Etﬁﬁlfﬂﬁgﬁztﬁ'iﬁdrgef‘@@fg%be&& rans %rn%@t a urﬁ}’ ayprs t[ﬁFIgglrgt

substrate to out aho Araduar

possi bl eatrﬁetﬁ@@bf’ ma'hﬁ'ﬂc@ﬂhﬂg%ﬁhplef‘l&@lﬂtdrﬁ’iﬂﬂg%l@m@ﬁtrlﬂﬁnlgr fem'i@:dv}/@&x%n ®hich is
transparent cathode is forned on a substrate to tak€ out light fromthe
cat hode disglased trr the tpagsent invenhioohis ldegptbed svHilrkKeoused on flioforinheonppdsintiResi de
to a substrate. 19 2 9 JUL 2005 In inplenmenting the present invention, a
manuf act §8'WYy process of the organic light emtting elenent is inportant

i d t t. h f t f i | T f
ot hod of nenbEagts P SEMT R sharafirafits 4R | THf svPifhrien S0 o hrinedd
regi on, Wiieherl t?pe B whica%8d v'aEthtf'?anﬁU’ﬁﬁ)eiQtarﬂaﬂg/ePdn&g' zf?lrhvab&ag&? chdDed whi % an

focused on the formation of the mxed region. Fig iIs atop viewo

evapor at pbmaldg\if ey apFheor vaposaird provided ineht Sra@funatdaknghﬁn chiubenatéype in
whi ch one vacuumtank 710 is arranged as _an evaporation chanber, and a

| Efal it a‘é‘fl‘lgé\kfé‘?fé}ltaﬁ‘lp@tﬁp@éﬂ?fté%a hels ipicetingimaterial. uHhe o Bosnentingrkatetem
ous

nﬁ%ﬁ{% %rang%oarlﬁ gr%[t fer g%;ﬁr%”?nﬁé%%gsmit‘éﬁg %Sbtgckqgé ema{tgrjlﬁ,cgllllng%t

emitiing material, and a constituent material for a cathode are separately provided in the

materlal

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 efement are evaporated in the vacuum tank 710. 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 substrate 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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el ectron transporting material, an electron injecting nmaterial, a blocking
material, a light emtting material, and a constituent material for a
cathode are separately provided in the plurality of evaporation sources,
respectively. In the evaporation device having the evaporation chanber as
descri bed above, first, a substrate having an anode (I TO or2$h$@i@ﬁg i's
carried into a | oading chanber. In the case where the anodée Ts i such
as | TO an oxidization process is conducted in a pretreatnment chanber

(Not e that, aIIhougp not shown in Fig. 7A, it is also possible to provide
an ul t r aPTGFEL MY SR Yngpugh; ANSatiiEber AYRSr dapopbor dgwke tihdesanibedodttof

t he anod , Jmterials for form he. organi ¢ | i ght

emtti ng?‘%eﬁelﬂeeﬁgﬁoqg 'e7%\klée{%%g:l§ & d{e{r;lle?hoz EVAG ﬁlhmtt‘énn%ﬂm'o.%’gi;ig%es\ygw 4 P4 hode
may be f of mBEhih® shhBoMAE MpbANK ik Qon Qi A heRoIEVARY AL L hathRBel {RY be
provided to formthe cathode therein. In short, it is favorable that

evapor at elpatrps trempdunigethténnl 72 end agiplenlighrdmitkQ nuperd Folighudifietht ofdmni on
of the cathaode. Finally, sealing is conducted in a sealing chanber, and
the s ubsfﬁlﬂé(ﬁel(’iVéhl%P%Si%%ith&?tewww%sqwme@éfm Hgenn arbRuNdE vapRralion surce a
organic Light emtting el ement. The proc e of manufacturing the triplet
" ont et B g B e BB dbora o8 P BE S e st B e Frivisie T on
usi ng sughurle 8718 & tBHAIBEIMp KRG aQpRPOr ation device is described with
reference to Fig.” 7B (cross sectional view of the vacuumtank 710). Fig. 7B
shows a proceEsst, ofubkoari70Q haningnganode TP ebinidd fiith the onatid thledi@fana idrol e

transportin& material 721, an electron transporting material 722, and a
by @ ficingtalje Aht(Ereisabstmpgisiggnersliingaddte rotaicutithe tinzendd eragorgroh has

Eizpiﬁﬁeﬁﬁg oration,sources (an organi c conpound evaparat.i on, source

716, an gﬁ%éﬁﬁﬁn%gﬁﬁgﬂﬁHm%VHH%éﬁ?Vgﬁ §%ﬁ?@ﬁ$gg %gPaﬁﬁgggﬁwé?@%ﬁ?@ﬁgbﬁﬁgund

CuaPono 8, SNLAR TE8L, Baclle TIPS, BRIy, Rt 72, AR 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 713 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 laver is not mixed
between the hole transporting region 703 and the mixed region 704. Note that a very small
amount of the triplet light emitfing material 723 is also doped upon the formation of the mixed

L region 704 (the state shown in Fig. 7B). )
) Furtber, in order to form an electron transporting regic;n, 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

formed, evaporation sources for respective injecting materials may be provided in the same
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fixed by a fixing table 71 1(the substrate is generally nmade to rotate at
the time of evaporation). Next, the inside of the vacuumtank 710 is
deconpressed (10-' pascal or less is preferable), and then, a container a
712 is heated to vaporize the hole transporting nmateri al 72&. @Ler &L
predeterm ned evaporation rate (unit: A/s) is obtained, a s Lﬁ 40004 i s
opened to thereby start evaporation. At this tinme, a container b 713 is
al so heated with shutter b 715 closed. Thereafter, the shutter b 715 is
opened with the shutter a 714 opened, and thus the electron transporting
mat er i al v439m &nkol18y dedfigt é8. tos exampiea imiheadss whisrihg haleainjesting megion is

o hot | s R e R B R R e s Brscrn ks Hone TR RB B Ee gt o
704. Not gatdial 721 Vi€ TpSMRI! witBORYifY ot hﬁrewai RESE el 19 @ggn;% ﬁ\gmgfﬁ}g f{} I al

723 is also doped upon the formation of the m xed region

shown i ne¥ipgratd@Byato Fue drvee 702 N Thug elie fodmbttunofaie BhRELY Del CaRRYbIdN
region, the shutter a 714 is closed with the shutter b 715, and heating of
the cont ai nerfaheramveglesqrivied meathodNsaippliéchdf iy possivlé rpunintfyctlimyadl the bezanat

formed between the m xed regiqn /04 and the. electron transporting region.
Not e thal,gl\{\{?e iting Slemenheastied T SRy 8‘@9? feyent 0 RoRagg Ko P¥sBR g case

injectin i ] 1, i s for re ivenl npecting
P L R G R i T R

Fi g. 7B. pbsiblewanipilzetheisinildt@oGasgh ey, €n t%a@@i&véiﬂhﬁﬁbhﬂzﬂid’n@giﬂﬁ:ﬂm—gﬁrity
provi ded between the anode 702 and the hole transporting region 703, the
hohe t r aliypofat byaverdedesingd tE2ntereal vimpo npzedstwi Hunidet, tpebtdande Hghti antieingal
af-tler the hole injecting material is evaporated onto the anode 702. Thus,
the for n’g'FF]SWS&‘“ hE2PIREIT AP Y e Hard e RIc RlR6; 11 g. Capg Where thiyBied aesens bed

nmet hod i%e%?@xlfih&ijin&i §inél}§%l§§ﬁ?iﬁmi§%%%n{gﬁ{?“f acture all the or ganic |ight

emtting el'enents desc _ mrary of the invention." For exanple,
even in the oase, aveeiRrided proX&fhrd & QABS pdlee iPhANIHEM RS VRS a} Bévice is

respective regions as shown in Fig. 5, it'is
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 f_rom 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 regards 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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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 elenents can be ﬂ@pgyic?mgfd by
a simlar technique also in the case where the m xed regi ons**a p ded
in asinglet light emtting elenment. Next, an evaporation procedure for
each pixel in manufacturing a display device is shown in schematic

di agrams of Fig. 8 and Figs. 9A to 9E. Fig. 8 shows an exanple of an
evapor at i.on: j i ich the displ device ca e manuf actured.. The
evaporatit@%l eg?%gyMgégﬁgﬂg?%fFg9“$kiﬁﬁi¥”§ﬁ5ﬁﬁ“ﬁH“ﬂVagx§” inCppgRongY it c e,

but ther eitds @ Gfatide e vapdrh@dCianide} &4, between them Differently fromthe
evaporation device shown in Fig. 3 in which the separate evaporation

chanbers are pr dvis dest, ftbe itperiryekipecisi ftemkayebsednt bat citlsoder 85PaGE EMEron
materials) of the |amnation structure, evaporation chanbers are ,
separ at el IHBYTYEGLIOT EETPH HHRAtINg Aegipn )i asvever.dhe cebpdicmivsaldeimgesed r ed,

green an | ue) evaporation sources of al] the materials (except for a
cat hode g%t{aetﬁlgaﬁl%%‘%grmf 5P?ﬁ%tﬁ'§ rﬁglé’Br({“éieiECEBPdPJeﬁ‘i“}geI’e?é‘P 19r SR EH TN HR
evapor at isgikter ) 02 4. [ Qnat i I.C h in
F o o i gRa o 8O Qoo b MreE) BRRIEL L In BT RySREe
concer nedematdd, anbthfisngrétiaalis ndret&irical ©fehake thd RPSHEbH bNGe ORLEAd @hv be

el ectron transporting material and the |ike) are evaporated without”

i nt er val songyctaskiagaeh efhibe toanpaationrthember é8@aniiode to thereby prevent the
formation of 22 2.9 JUL 2 O%the inmpurity layer. Note that it is favorable
thaf the cat hoddaeY FI?dﬁléﬂqu sposipEderiqusniraRcddor she sapkention of ssreatinode

elrapor at ich&r&Wﬁg %ﬁéstaleﬂh@ﬁ@%?is%ﬁ&?n tu% E%s.i oyl !)lt:‘y Fgrgtv'ekg Sl‘ltofwd{]g]r[ﬁﬁg() et ween

the cathode a el ectron ranspor ting region (or efec [ ithg
region) . skipweedl donehiedthagep el @fdcebdd @nbdd)@0bed divildPint el BEed1 99N, 4

transporting region (or electron injecting region) to sone extent as in
sput t eri BEEcRmexeltHE. ead addee pixeb9hp oy at moik-shhpes! sfifcect Yhab esriehato mpurity
layer t Oevbz?poration 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 the material is not mixed into other pixels (Fig. 9C). This
is similar to the case of the formation of an organic compound film 906 for blue 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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renoved, and thus, a problemis not occurred. O course, the deposition of
the cathode may be conducted in each of the evaporation chanbers (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 28 Idolﬁsﬂlﬁﬁl\ to
9E. First, as shown in Fig. 9A, a substrate 901 on which a transparent

el ectrode (anode) 902, is divided into a red -pi xel 911. a green pixel 912,
and a blue pixel 913 by a bank-shaped structure 903, is carried into the
evapor ation chanber801 for red pixel to forman organic Conpound film

904f or r gi@visexiat f¢ragon el @nidngted in thg orderiobredpereeh @ad b, i nj ecti ng regi on
may exi st or E%%' but is omtted here.) At this tinme, the substrate is -
covered by a AMELHFCGRRURNYL Pradpicdrseinsypatera 2 koleUrimsperting materison chickred
into pixels.of.: r . colors, (blue. ix%I and green pixel) (Fig.. 913). Next,
the sbibstiariris MhRE A e Pod Sl PR CRRADaE oot b e el

to form ngdler@ 0@0bSsEQMP HARd il kd gﬁﬁoéé?ra_ngrtl?ﬁeﬂk@h?&?llistecﬂgﬁo@etP%wﬁae?kthglél
is at the position shifted fromthe previous position. so that the

mat er i al nmsenrds usridxfedthcntrgarid hight ephixélgselérerg.of QR prEfing inviesticd Mel ik lik@retihe
case of the formation of an organic conpound film 906 for blue pixel (Fig.
oD). Fi #F%: in the cathode evaporation chamber 804, a cathode 907 is

Sepost e0 i PAER WD Sl LR Binhe, AELSG o FBhi DBbobA ! Mo U5
i Spl oy 20 2 g DS e TRy o0t 8 [ The orer of
redy gr ephttahdyitioe(heRieffer rderaib es @ R:"f.and evchiat ercighjcac tthag cRBE @ikdlls a
hole transporting material, an electron transporting material, an electron
i nj ect i nd* HtGrahamicahdenipg ki degdyraeceiol agonductiviegiolyretticomipagnd-eat eplvathyleae
cont Ul TR 1l o B CRUDRSE, Ao Kt LR B e
i nvent i ofhéxti@af@irelelrili k@6 “PSS™). polyaniline, polyvinyi carbazole (hereinafter referred 1o 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 widelv used. there can be
- - giver, in addition to above-described TPD, starburst type aromatic amine-based compounds

such as 4, 4"-bis{N-( I -naphthvi)-N-phenyi-amino}-biphenvl (hereinafter referred to aé “o-NPD™)

that is a derivative thereof. 4. 4". 4"-tris (N, N-diphenyl-amino)-triphenylamine (hereinafter

referred to as “TDATA™). and 4. 4. 4"-tris[N-(3-methylphenyl)-N-phenyl-amino]-triphenyla

mine (hereinafter referred to as “MTD:TA").
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t hereto. Porphyrin-based conpounds are effective anong organi ¢ conpounds as
the hole injecting materials. and phthal ocyanine (hereinafter referred to
as "H Pc'"), copper phthalocyanine (hereinafter referred t33afjl’ @ifs"),
and the |like are given. There exist materials in which chem cal doping is
conducted to a conductive pol yner conpound. and pol yet hyl ene

di oxyt hi ophene (hereinafter referred to as "PEDOI") doped with pol
styrenesul fonic acid (hereinafter referred to as "PSS). polyaniline,

pol yvi nyl carbazole (hereinafter referred to as "PVK'), and the |ike can

be given. FurMeex,comppoley e ofionmeedds afe kRswbdt@nsicsief heediawe thd mégr s
of flatness of an anode. and pol yim de (hereinafter referred to as --PIM)

is oftencagﬁhmeiWﬂ”%ﬁﬂﬂmngw“ﬂéﬁekmdngdnnnxmow@muﬁ@ﬂﬂsnwséd$dandeaﬂcnbmﬂ

ultrathin film f num oxi hereinafter referred to as "alumna") is
gi ven begtlﬂre%'“ r%f?%q*rg'%‘flﬁolmq‘(H‘rMQHBIHBWQSEF'&mwﬁﬁ%W.tbr ATAg )whbe%(l“-

oo a9 oRg ARttt B IRONFRL rdENEEAS L EIB DbTLLRATRL. |

conmpounds” are ely use ransportin

mat eri al guiliotigbMieygedydioReheprRan) RmigingRercimfdddidiQnot & ‘aboyer dgssrd bed
TPD, sta?burst tygg a?onatlc an?%e ggsedchﬁﬁgunds 'such as 4, ﬁif S[N-(I

- napht hom)ix¢d fgradydonpiixn afd thepike rax,d Ul(rherzéz]sn,arhtre rarq gifven rechl EOmama:- NP&Q
that is a derivative thereof

N di phen§¥a%ols oo laFPked}géﬁg}P% "ﬁé’ i%é% éwqifaméwnvfb BewroosEal @ehglc"(frmm;\ﬁyr and

4. 4. 4" 3 h h

(her ei naf t tfgﬁéé %gr r%’ﬁ i\g) §%¥'\t2)ph %%yﬁﬁ?y\?ﬁ{e @%Zﬁ/&%{gpn&%ﬁé})‘%@? are
Q/fn usedeasd tes eZRETOM)! rARGPALIENS RN Rl e ANY &E}’nﬁaheqcemﬂ £H8S

avi ng a qui noline skeleton or a benzoqui nol i ne skel eton such as

above- deslcmvaluads suélh@Z (4 blpher(vkp et fayttbuBAphenpip! 1 Bl it @)z ale (imdreinafdn eseranf t er
referred to as "/ ;'% and his (10- hydroxybenzol h]-quinolinate beryllium
(her ei naft & HH? érangél Bisha (p- B‘éB@]‘E?’lPhefﬁil)sl (3)2/4@151%1}‘?018- >-yl]benzene (hereinafter

referred to as “OXD-7"), triazole derivatives such as 3-(4-tert-butviphenyl)-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 iithiurﬁ acetylacetonate (hereinafter referred to as
“Li(acac)”) and 8-quinolinolate-lithium (hereinafter referred to as “Liq”) are also effective.
As the blocking materials, BAlg, 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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qui nol i nol at e) - (4- hydr oxy- bi phenyl )-al umi num (hereinafter referred to as
"BAI Q") that is a mxed |igand conplex, and the |ike are given Al so,
there are given nmetal conpl exes having oxazole or thiazole gand such as
bi s[ 2- (2- hydr oxyphenyl ) - benzooxazol at e] zi nc (hereinafter rz&d@éﬂﬂﬂﬁ as
"Zn(BOX),") and bis[2-(2-hydroxyphenyl)-benzot hi ozol ate] zinc (hereinafter
referred to as "Zn(BTZ),"). Furthernore, in addition to the netal

conpl exes, oxadi azole derivatives such as

2-(4- blphenvl) S'éf tert-butg phenyl)-1, 3, 4-oxadiazole (herelnafter

ref er r ed 18tastagghyi-BiHy 3 Hnpprphyegy- blia§?‘5“((be$é?aftﬁ‘btﬁf§/ﬂr?fhéhy‘} yPOERS). bis[2-(2-

4- oxadi azol. ereinafter . refe azol e
derivati \%ng%lfzj bﬁngoiﬁgj f’&] érfc%ﬂf‘({ﬂt%@n'y'ﬂ u“ﬁ(hﬁf?éghwer%fe(nfg)“bqu"fé%gl “L‘i“) 2,
4-triazolg(hengi nafter referred to as "TAZ") and
3-(4-tert-buty|phenyl)-4-(4- et hyl phenyl ) -5- (4-bi phenyl )-1. 2, 4-triazole
(hereinafter referred to as "p-EtTAZ"), and phenanthroline derivatives
such as bat hophenant hroline (hereinafter referred to as "BPhen") and

bat hocupEsihpd{mettei nafter referred to as "BCP") have el ectron transporting
property %$e above:-descri bed el ectron transporting materials can be used
as the elB P%W“ih?bcting materials. In addition, an ulrtathin film which

is formed of ingul Ahaiseeh 28 ARicAldhdk ht{ﬁﬁ%leme’ﬁ? dﬂcﬂﬁ] RUEY. 2%, il L) l:m

fluoride or alkali netal oxide “such Tas Fum oxi I's often use

Furt her, chiiah iinjo@im ropQiptenesses we nadeduiohhinjemiRg ataydrac &f Doate between a

(hereinafter referred to as "Li(acac)" é}and 8- qui nol i nol ate-1ithium

(h e|naFW@pd?éﬁ%ﬂméﬂi@@d@sCﬂﬁquWﬂ@h@4 dosperifsetly viempgiedhe bl ocki ng
rials, B EtT nd the described

Sbove ar e ef fEOl VEOpkakTRd gt lﬂf%éAfﬁFbW“@x%uﬂi“a“?%h Seriepgymust RS he

triplet k%&&trm%nlﬁcid B9 SRberdaks) Br?(vhﬁc%%%'o@é 4()”li REbEn&S & Pk Zhedlnsd, 8,
12, 13, 2572 9 JUL 2005 18-octaethyl -21H, 3H—porphyr|n plati num

( her ei nakitestrateef(drra@thd the asodcRQEREYrried irgd Zre( Zrcuum tank as shown in Figs. 7A and
pyrldyl) benzo[ b] t hi ophene] - acetvl acetonate-iridium (hereinafter referred
to as "l rBoipdhiycaehpdimentafive eviapofajigpsources are needed since five kinds of materials (four
- kinds corresponding to organic compounds and one kind corresponding to metal to be a
cathode) are evaporated.

Then, «-NPD that is the hole transporting material is evaporated at an evaporation rate
of 3 A/s to form a hole transporting region with a thickness of 10 nm. Thereafter, while the
evaporation rate for o-NPD is fixed at 3 Afs, evaporation of BAlg. that is the electron
transporting material is started aiso at an evaporation rate of 3 A;s. That is, a mixed region 407

) in which the ratio of the rates of ®-NPD and Alqg, is 1 : 1 is formed by co-evaporation.

The mixed region )7 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. 5 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 material 408 at a rate of 4 wt%%. ®-NPD and BAlg- each have high excitation
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Enbodi nents [Enbodinent 1] In this enbodinent. an organic light emtting
el ement shown in Fig. 4A, in which an electron injecting region conposed
of an electron injecting material is inserted between a Ci;‘i]oﬁ.ﬁ. éﬁﬂiand an
organi ¢ conpound film403. is specifically exenplified. Fi VLT I
deposited into a filmwith a thickness of approximately 101) nm by
sputtering, and a gl ass substrate 401 on which an anode 402 is fornmed is
prepared. The glass substrate 401 having the anode 402 is carried into the
vacuum tank as shown.in Figs.. 7A and  7B. |In this enbodi nent, five .
evapor at F'beﬁggget]’? Cégd s %E‘ga‘@ag Sl f’fP%@S RIHsINdH et Srohregupreduy caskPhds
correspopgi agniRLgani ¢ conpounds and one kind corresponding to netal to
be a cathode) are evaporated. Then, a-NPD that is the hole transporting
material is exapahatifchits gnheMaperratiof ) adu@hesof) min AlIdA: EOHRLAICAOL 8-
transporting region with a thickness of 40 rim Thereafter, while the
evapor at N&W isatoepiesed.ahNPDrposationxd B Akl 3 Absipual aperehy icarelatroBMagspdriiag i S
the el ectron (bgan porting material is started al so at an evaporation rate
of 3 A E8Iom3Po fsstorgeq; e thighpesn iutsy o 1 0gthi Bthenahe sYaRorEfon HeBnlds of
-NPD and ' ' IS . f - evano ion,. . The m xed region.407 is
formed wCRS < Rrbeh et e B R LYy Rl RE e S S AP g i

Cor r espoRditAtg:dt Wit pWtidy Ad@tdFvNad ok agire® b‘}%é fdxhahielvsi) ndh. MMet@asdd N i N
30 nmof the mxed region) is doped with Pt Bthat i's the triplet |ight

. em ttingimtevelris abt pwris thed theoloonatem ef dni ighpurignay¢n ingravatied iaakletiBedibbaver at e
of 4 w %.. -{\IPD aﬂd BAin each have high excitation 26 2 9 JUL 2005 energy
| evel , abipalline AGLp YRS ALY R oslei s Py oG odRYGA tikk sy of e e Mgy 150
reguired_in : i | ' : [ ' Ss...0f. hxed
regi on 41611% r@g’ﬁaetglfpé%thf’hﬁéﬁ I égﬁﬂg f%ﬁgar%%gnﬁtéggﬁglré% %Q fitfiriOls HOS POEBS,
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 preparéd. The glass
substrate 5(}1 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 corrésponding 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 o« NPD that is the hole transporting material is started

while CuPc is vaporized. whereby a mixed region 311 composed of CuPc and &-NPD 1s
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NPD i s conpl eted, the evaporation of BAIg2 is continued, whereby an
el ectron transportign region 406 is formed. The thickness is set to 10nm

Further, the evaporation of BAIg2 is conpleted and at thzsa‘m ';2@5
evapor@ation of Algq; which is the electron injecting nateri®at, 'i- arted

Wi thout putting an interval to evaporate by approximtely 40 nm The reason
the interval is not put is that the formation of an inpurity |ayer is
prevented as described above. Finally, an Al:Li alloy as the cathode is
evaporated to have a thickness of approximately 150 nm Thus, a triplet

| i ght enifotniety Bleanminat réwon &l tstseng hued acldbloreswbi thaderi ves from Pt OEP i s
obt ai ned. [Enbodinment 2] In this _enbodi ment, an organic light emtting

el ement  shown YeRt: e vagoagor gEEuFE ssaitpRpedesashonly ¢ 8RD iFryaporatgdrigy pgnm to
deposi teg. int Jd ith a thickpess .of approxi mat 100 nmby . .
sputteri g%},“qéﬁaﬁa‘ﬁé ﬂggsrﬁ‘néa l?nﬁQE{}k@ﬁi“détﬁr'ﬁhrffg%‘ltﬁwqgn%g[%’82“ "inréo"f %]rl?"rﬁdl s

pr epar ed.stal@ Wﬂiil@%ﬁNPE‘lb$£ﬁ(ﬁ¥z€d.5ﬂ¥er§jlﬂ¥58rﬂgieh b&i&ﬂ@ﬁﬁc&%skéop&wﬁﬁﬂqd dBp a

vacuum tank as shown in Figs. 7A an I'nthis enbodi ment, eight

evapor at iipforeedr dbs kel memued 256 paeeo Ringh thkdkneks obflonmt.eri al s (seven ki nds
correspondi ng_t o organi ¢ conpounds and one kind corresponding to netal to
be a cat hode)Neal dhecivaporpaerat *dnis signred. and bBR ﬁ&ﬂ*‘@@ﬂ&eﬁé.\’%@m@ foripee i ng

mat eri al i nmto. forma hol injecting regqi 3, . the
evapor at ilfgﬁt %,%{ﬁg@%\,%%l%g ﬁ%' F@mtnﬁem%t(?f%d[ﬁna sf%oﬁ%qtﬁ ”ﬁﬁ%éﬁq%rf D(gs?)rébggf’é[&e
whi | e CulgpliesliMaRaiit#AS Grar¥i TEN%d Ao 8t ekl AW 21 T HeRAReS 8tk RhofHRGentd
(X-NPD is 27 279 JUL 2005 formed. The mixed region 511 is set to have a

t hicknes $TOEP 10tk md. MNedtvapelgoeviapOP athichns th blouRm ginsaisti:0 ppadstectmii 1:00B
a-NPD i s evaporated by 30 nmto forma hole transporting regi on 504,
Ther eaf t & VARNZRO MG oRixemegingp 13 sompersd of B emildtCY & tormed. The 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 306. Thereatter, while BCP is vaporized. evaporation of Alq; which is the
electron transporting material, is started whereby a mixed region 314 composed of BCP and
Alq; is formed. The mixed region 514 is set to have a thickness of 3 nm.

Subsequently. the evaporation of BCP is stopped, and Alq. is evaporated to form an

~ electron transporting region 507 with a thickness of 40 nm. The evaporation of Alg, 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 approximatelv 150 nm. Thus. a triplet

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

[Embodiment 3]




started while a-NPD i s vaporized, whereby a m xed region 512 conposed of
CC-NPD and CBP is forned. The m xed region 512 is set to have a thickness
of 10 nm Next, the evaporation of x-NPD is stopped, and %Pg&mpgéﬁ ed
by 20 nmto forma |Ilight emtting region 505. During the for

light emtting region 505. PtOEP as the triplet light emtting material

for red color is doped at 4 wt% Thereafter. the vaporization of PtOEP is
finished. and evaporation of BCP which is the bIocking naterial is started

while CBP i or ereb d of nd BCP
islforned % I mgﬁg%ﬂ “m§E%@§WP6§%§3&(g s O%F”Bﬁgh1ﬁ*hen
the evappgat Iisg%egﬂcﬁcgﬁﬁekeﬁnﬁlit%peﬁ%Qﬂf‘%@&% 'osev%\éaqﬁaew g%bya Puam mhéor m a

bl ocki ng reg 506 hereaft er i's vaporized. ®vaporation o

Al q; whieelpdrstidonievielie der@n thrrassparikdinglominar thaksfeicscstandred inaR! 3byda

m xed region 514 conposed of BCP and Alg3 is formed. The m xed region 514
i s set Fgshabdo Qb eeregbhaseindeliy. Subsequently t he evaporatlon of BCP

i s stopped, i S _eyapora 0 for el ectron t n egi on
507 i L b s t B SRR R oo AV e TOH G SRt op ShET AT aHbdC g ot
the sa 1)&:1 MGd a‘%}ﬁ?ﬁpﬁ@ﬁt ﬂﬂtn‘?] ell'én(é?ff%)red '095'5 4h%wrnhﬁF% qﬁwlgﬂmhﬂfa@ﬁtrécpg
material.” i’'s 'started “w thout any interval to evaporat® by approxinately 2

nm The Heeamdmﬁae holeghj¢alind Sata@4l, PINPD & thORbly tilh@ﬁ)rttrf&&nitelﬁﬂﬁﬁlhﬁﬂ ihe an
impurity laver is prevented as described above. Finally, aluninumas the

cat hode elestrey gpaspattar hytengpasivh lnisahgelegmmpjecgmategal MitERLS dOIpﬁ@ Ftto

emtting el epent. for emtting ch derives from Pt OEP

ob:[)al ned MFEAETdPHENP P ?ﬁ“ZﬁEg)U\PdZ%S& WﬂJhFHY% SRR 1S 3L 5’[\?%% ure
eaCh(]:Bgi, fiel PRjEli he”(g' g@l % QS%' & &&%YYB:] d{] !dgﬁ ! %Atcr tﬁ’d[qgmrva S 4re not

speci fi Yy exenplifie e evaporation Ice shown in Fig. I's used as
the evaparradd Biwdey i@ cteditherrebyind ok fveacBAR- xeki. ANote tﬂitﬁt&iy phecrtedher ence

nunerals in Fit,. S. and
formation of an impurity laver.

Next, the substrate is carried into the evaporation chamber 302 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. ®-INPD is the hole transporting
material, and Alqg; is the electron transporting material and also light emutting material. The
weight ratio in the mixed region is set to @-NPD : Alg; = 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. BAlg. is the electron transporting material. and Alg;
is the electron injecting material. The weight ratio in the mixed region is set too-NPD : BAlg-
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Figs. 9A to 9E are referred herein below. First, the substrate shown in
Fig. 9Ais carried into the evaporation chanber 801 for red pixel, and a
triplet light emtting elenent for red color as shown in Fig. 10A is

manuf actured. Here, CuPc is the hole injecting nmaterial, N@i@ﬂshe hol e
transporting material. BAIQ2 is the electron transporting?ﬁ'a ial, and
Alg; is the electron injecting material. PtCEP is doped into a m xed

regi on conposed of a-NPD and BAIg_. The weight ratio thereof is set to
a-NPD :  BAIg2: PtOEP = 20 : 80 : 4. Note that attention is paid to in
order thato 8t eNgal thadi@nidt is pRRIGH I 6QiePALVERIV AN EG RN trdFB AN Relppeen
BAlg_ and Alg: to thereby prevent the formation of an Inpurity |ayer.
Next, t hedsub&DraddciveecodiAligethd Alyototthereewpreocmtlicoi gkt nn 8Qgufionavgr.een
pixel. and a green singlet light enmitting el enent having the nixed region
shown in Fig. 10B is manufactured. Here, CuPc is the hole injecting

material. (.XNPR issthe,hole transpprting . material, and Alg3_js th

el ectron t_railé_é%i(!)l t%nn%l_t'l}rjrﬁttug?' fsé:’!va%oﬁgle‘gg%%pﬂrgﬁm‘”%}{ri{?(ﬁrﬁ(f ?ﬁ?@q%aF!1“*FHEJ I-
wei ght  r@ldrQlidplayt A id¥l ¥OehitRIHARI ic? r&fLolbQidh eNfRion i8R d& 1R tronrProft €
that attention is paid to in order that aninterval Is not occurre

bet ween aQiRd fangi@en MNRDx lightehgssalyw icledemies tfhven AlQramitd sikel@br B0e ESBURHLY

| ayer. Further, the substrate is carried into the evaporation chanber 803
for bl uSTEsS? Whighdleripes Bpue-NPRgire psqd;, gt beteplizddng el enent i ncl uding the
m xed region shown in Fig. 10Cis manufactured. Here, CuPc is the hole
injecting material, a-NPD is the hole transporting naterial and also |ight

e_rr'jti anﬂfﬁ,Tog{d]é:Ht.:p] BAigq, is the electron transporting naterial. and Al q,
is41he electron injecting material. The weight ratio in the mxed region is

set toot-NPD A \Bfdlg s20ctRreDfhluil 2006 [=hPOniti@&DdeNot & dhbah iatBmerddi®end Sispai d
to in order _that intervals are not occurred between CuPc and a-NPD and
bet ween d83reddminEgbofienanker eby prevent the formation of an inpurity

| ayer. . . . . : - . .
y 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
TYTs, but bottom gate TFTs (typically 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) mayv be used. Note
that an insulating film formed on the surface is also included in the substrate 1101.

A pixel portion 1111 and a driver circuit portion 1112 are formed on the substrate L1 101.
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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Finally, an Al:Li alloy is evaporated by approximately 150 nm as a cat ho'de.

Thus, a full- color display device, in which a pixel for red color |ight
em ssion which derives fromPtOEP, a pixel for green color Jig eni ssion
whi ch derives fromAlq,, and a pixel for blue color Iight je%@ih czlﬁhﬁ/ni ch

derives from'-NPD are used, can be realized. [Enbodi nent 4] A whole
structure of a full-color light emtting device as shown in Enbodinment 3 is
described in this Enbodinment. Fig. 11 is a cross sectional diagramof an
active matrix light emtting device that uses the organic light emtting

el enent sexbt dhie pussARL, ahd¥ Q11902 tNRELNRL B AROMART ERERIS duk it flowing
transistors (hereafter referred to as TFTs are used here as active

el enent sin AMBserighghtsmuitting chayenal lsocdfer tesatkd tFus dhefectricharenamptel SHDWN
here uses to ate gﬂs (speC|f|ca |y, planer TFTs) as the TFTs, but

bott om g%\Pg m(dF oda) §1y) r"é‘@é%g’éc%({‘%ﬁé? {54, angha @lﬂ%‘eﬂéﬂms@domed

through TSR evgt o beRr DAl Een A BHBE NG chfert s Tpwd b Epp Gy e 1.5
e S G S U g 3,0
Note t héhercadier rderkat torag af swimhirgy TET ) rulddderaed.f ace is al so included in the
substrate 1101. A pixel portion 1111 and a driver circuit portion 1112 are
formed on the %‘Glﬁé‘%f?féf)@t af @ p-champgd Tﬁ&f@lUSB@)’EQH”&?@@MQCH@H@WWI WEd If)2st .

Th | L f. di spl a
p i o1 1 coBB0 B8 A8 4Ry b P BRanel TPE bR § Ry FAcer Mandetieetitv 102
e’?ﬁDt cont §@p&és@%etalﬁ%u%w5ct9$ cﬁ' L&ELE d{sﬁmﬁ%ﬁ fithe {: AsQWHRE 1?1039?ﬂ519% 'aﬁicl | ght

nAting elenent (hereafter referred to as an electric current conttol TFT
). a pibglt caligvigretaeent anadagcrdd B3he slRcwk-gant s GOHPOTFM o khdWwrl H0die. and a

cat hode 1105 are forned
Further, the pixel electrode 1103 is electrically connected to a drain of the electric
current control TFT 1102. A conductive material having a work coefficient of 4.5 to 3.5 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 compounad film

1104, and the cathode 1105 is covered by a protective film 1106. The protective film 1106 is
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in each pixel . Note that although only the electric current control TFT is
shown in Fig. 11, a TFT for controlling the anount of voltage applied to a
gate of the electric current control TFT (hereafter referred to as a
swtching TFT) is also fornmed. It is preferable that a p-ch?@quLTE[ms)e
used for the electric current control TFT 1102. Although iT 1s possible to
use an n-channel TFT, using a p-channel TFT can nore effectively suppress
the amount of electric current consunption in the case where an anode of

t he orga emtting elene is connected to the electric current
control rﬁﬁ“eda\%gg{%wrpﬁc Orgﬂlcr}\g‘m?rﬁ\éﬁmg %Iﬁ‘@erﬁi 3(@!“ Cé‘lvé%"t psiaten galiGos

el ectri cgjiliye SARBRS néqtr&i%a‘lﬁ %En%'rrpof Ee tt'n% Gheckdd ¢ ¢ @ypdfc(@l%%rrgé%mg{g

1102. A conddctive aving a Work Codr 7 &l She’

used as aarbBi)Ekiugdd fsQrmibgalbX@k f%t@@twecm% #$@3 in Enbodi ment 4. and
therefore the pixel electrode 1103 functions as the anode of the organic
light emttinglhsl dmentcirchindiliPnioxsmaned next. ORicdérivez idicuioNi o js Ofegdoic @sypound
of these (s ITQ may typically be used as the pixel electrode 1103.
The or gaﬁ?réff(ﬁ@?ﬁ)%ﬁ rﬁ'é"“f‘g Ph¥igadxsens tg 5 pEg! prrtipnal Vi (gete signalstand detasigials) n

addltlon a 1 s nthe organ onpo film1104. It
is pref el%&ag%h&tt}eggge’ ablgfgeﬁ’du@tt&\/én HE 85|S‘é’I‘tCtP159 tfr Ud%r‘lRH@g‘é‘feﬂ té’fht‘r‘ff rom
2.5 to Sidmel, ASCRIOSE&H! dingloakd b £ehASPTTH 90y ALLOUNEHEY fr' |
containing an al kaline netal elenent or an alkaline ea nmet a enaent a
conduct i st®wWi ﬂnrﬁ1go}ritza|d|11ang wlitfor thiggy cigcubitam nat i on of t hese conductl ve
films with alumnumor silver, and the |like may typically be used as the
cathode 1105.NqtfihapkRows peiquifgemag bapersiear gk cmeil pirsasireepbde sbidercgit®s, the

T- 1104 0 d b
or ot ect 1 05 TRt g b ik aidosRlich B inip e g ke [ PG Fuie o0 is e
i n order ajtiyuRh @l‘iﬁeﬁitxelt;nﬁtl@ﬂ geni ;dl thOhLiv&B Lk 191 2L LTS i @Ba%Y glg{ltr%d

water. Silicon nitride, silicon oxynitride, alum num oxide, tant
oxi de, om IdgrHonan (€ypilSakinyalsh Bmﬂﬁdnbmllg&onnected without forming the driver circuit.

is

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 cathbde 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 propertics will deteriorate due
to surface roughness of the pixel electrode 1103.

Alightemitting device in which a pixel electrode 1203 is formed after forming a wiring
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carbon) is used as a material for the protective film 1106. 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 1111 (gate

signals and data signals), and a shift register, a buffer
anal og switch (transfer gate) and a |evel shifter are forr’r@ ‘%‘}Lcm
circuit conposed of an n-channel TFT 1107 and a p-channel TFT 1108 is

shown in Fig. 11 as a basic unit for these circuits. Note that known
structures may be used for the circuit structures of the shift register.

t he buf f é209tche alsabe honiidftﬁecﬁﬂﬁkt&@vrﬁﬁﬂfﬁ%hﬂ R 8NSERE, Y8 curdd idifigioh §Meh
shifter circuits. Further al t hough the pixel portion 1111 and the driver

circuit thapixs}deqendedd0dis tpeowdrempatestto teestiuntufd of Figlll.an | C or LSl can

al so be el ectrF alzﬁjy cgnne ted without formng the driver circuit.
Fur t her nor e PIYTGHCP REp R ansed| i dhs pire! IR%IH@'@J&}111‘1'653*hi@§31‘é€|1@@tthﬂclaﬂllly‘v

connecte e ontr ture
in whi ch%ta%ée}a%gt?ﬂ,og) e(&lﬁ‘ée ¢B ((f;trtt%e{c}t%g%' § S %ureEI 1‘_&[ i gﬂ( #‘éﬂ’t‘g ]jtl)ln‘t"t‘b é can
al so be uysgdctivaly. tTHeagRSRpe tRQnRE ¥4 218 IRGEHALOHE AERYH B&: thf:Qalﬂ&?délcystrgtlaEJréa”e
material as that of the cat hode 1105, and the cathode may be

same mat éloeanotgentatidhe pikelichetrpdedisl us@igactveostaafeanoatedre 1b0Sxantle.i An ﬂta@fpﬁé abl e
t hat the eI e t%rl C current control TFT be an n-channel TFT in this case.
The | i ghtMERPLESER BV i8elZhown "in Fig. 11 is one manufactured by a step

of formng a r farm the el ectrode 1103. In.this
case there is %Mhe p sgn]cg?ﬁpg{ahg? et Iontgﬁ F)“geﬁe(h,t"tsoht‘év D B0 FPHAYRR
ace mouHHess Jdﬂﬁl]@iﬁgwlﬁhé%hg ﬁﬂﬂbw B Dok hBGhEL:

ent éﬁl ven el enr}ent and therefgér(e it |1§ houé‘eﬁ‘? i Oﬁ{bg 1§9§§E§tﬁé"s
WI II det diig.dBd etnehere htammgwnba@hmg)ughhmef@aned by hempltmeld redrgloiiodenmiddds A
light emttjng device in which a pixel electrode 1203 is forned after
form ng & WMEngnas metegia) bavipges cichow kignloyes apsha i shelmesd (foasxarhpwna i n

Fig. 12. njté?altlﬁ ri?ief, Elii the% pee(r: orrrlm%gc rhrmegntthe}e% eghorpcucutte between a pixel electrode

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. Note 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 1403,
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the pi xel 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 1110 and
1210 in Fig. 11 and Fig. 12, respectively. The bank shape structure can

al so be structured such that the bank shape structure does? BodUbo2llBct ¢ he
pi xel el ectrode by using a reverse taper structure, for exanple. An exanple
thereof is shown in Fig. 13. A wring and separation portion 1310, serving
bot h as 3 ]\:/(\)/i ril,nﬁ.ang a.sepgra ion p?rtion, is formed.in Figr. 13. The shape
of the wiPiCHg" AREPLESHIE 14D %B‘Ft%ﬁﬂ‘ gy 1 s 17 thefigures, 8 TGP (sape Ganrigr e
havi ng a A : hy-J.am nati.ngit, metal which conpose
W ring,  Bag AR O SRR SR PRNLTY sl Tl e herelRES
(for exanylie: TAB tapeet4)s nitride), and then performng etching thereto.
Short circuits between a pixel electrode 1303 or the wiring, and a cathode
1305, can be pRefeemcedudgeltidisuchotas shaper mhiatiel fdrakd abdid ther duagnitrigme a
normal acti.ve trix light emtting device, a structure in which the

cat hodes e"&%@&%%ﬁ%‘ha}’vﬁw Kizat4 2pf Perower staqrisd 14 aponds wping e sedarg d#ddes

i n passi ' j.ght LLthn evi.ce) is shown .i Lg. 13. An external
vi ew of t edgg{:oﬂl %éﬂls{rlr]a r‘ﬁyﬁt‘%rgﬁf“% %%Q?Ftefjﬁ%’)t%?ﬂvgém\é@”ﬁqéﬁﬁ’l OY@"’%W&BW‘%?\“
Figs. 1dndMNate chitph phdsShroddfthe RANS a8 A QoW i 86L 1883 RM mmﬁlﬂﬂéla@tigr 0SS
sectional diagramin which Fig. 14Ais cut along a line P-P is shbwn in
Fi g 14B. nRueridddAoa, hed dynbgkabos Btnd MIGbaind 1486@fkpedficd yusestondlike ggbod 4A
and 14B. Reference nuneral 1401 in Fig. 14A denotes a pixel portion,
r efer enc&MahENEed PAORe ofEet aad revame Sudiggadt tha plestdy nyigrialc] Hibui ts, usedhdn
ref renc%l&kbrg% It41403 denotes a data signal line driver circuit. Further,
signals sent to'the gate signal line driver circuit 1402 and to the data
signal 1ine drigRiitienl Gl &b f,1.0 AB (it £ed.
bondi ng) tape Taad ﬁiéléﬁ}'g %31%(3%%%;\:&%%}: 0N 8414308 nAUL TR £sin,

and the organic light emitting elements are completely encapsulated in a closed space 1409 as

a
t al

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 surface 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 prevent light emitted
from the organic compound layer from being reflected by the polarization plate and returning

to the inside.
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through\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. Reﬁeaﬁmge
nuneral 1406 denotes a cover material formed above the orgadZB J b

emtting elenments showmn in Fig. 12, and the cover material 1406 is bonded
using a sealant 1407 nade froma resin. Any material may be used for the
cover material 1406, provided that oxygen and water cannot pass through
the material. iR Fig. 14B. a cover nmade from astic .materia
1406a, and havﬁ%§§g§g§6RPWFP%QHTQS%%e%h “%ﬁ%@SHTgBé@?%ﬁEQFFﬁfﬁﬂVQHﬁHHPTike
carbon fridysd ude@raaest Qfgam&qgrl:g}!ﬁftﬁﬁg @!égqeh%\é%ht%ﬁl,eé% bRa t%i&ipﬁ (IQ\Liﬁét}Ci .

materi al 1406a. is used I n odinment 4. In addition, the sealant

covered Bymbkodmahicg material 1408 nade froma resin, and the organic
light emtting elenents are conpletely encapsulated in a closed space 1409
as shown in Fig. 14B. The seal ed space 1409 may then be filled with an

i nert ga?Eg&%gh&ley nitrogen gas or a noble gas), a resin, or an inert
liquid (for exanp g, a liquid state fluorocarbon, typically

per fl uor oal kang) tj FehiOD nakdivd 3 f Ve, b Scopi ¢
agent or a degtihaéa‘f]}?aqgﬁl%?tggRdhsg\]épaagj})?ggtﬁi %Hﬁﬂpdt’af&gt'ér%n\&ﬁgﬁgsgesgégtgag;rin‘éd in

a di spl agxsmpleatfen bfhttehdittingghvice énolidind@n deatnGeEl @ebldt HRERs@NbWMHChedeqRIES
are observed) according to Enbodiment 4. The polarization plate suppresses
reflecti dWedHoR FiE 1rdde aiter vViganthefepband Rig 100t siadeossandidns! effvedttiivet by n

preventing,.a er..s, own inmege from being projected into the display
s?? ace.Cﬂ#?ﬁﬁiafﬁ?*%ﬁ8$épﬁgﬁgﬂ8ﬁgafate is generally used. However, it is
p .

erable to r i i VES i ] rnal .reflection, by
adjusting the %%?% r?%e;dg%?%%@h}%hoar%agtre% gﬁéﬁﬁgee%ﬁ ‘llp?ﬁﬁf g %te[ 844 r om
the or gaher. caspaupldsioayenbé amideishgpetaf eGP shab¥d hienRe hiik 2albAMnRlat

and returning to the inside. 34
polyamide, acrylic resin, epoxy resin, PES (polyether sulfone), PC (polycarbonate), PET
(polyethylene terephthalate) or PEN (polyether nitrile) can be used.

Reference numeral 15()2 denotes scan lines (anode layers) made from conductive oxide
films. In this embodiment, conductive oxide films in which gatlium oxide is added to ziac
oxide are used. Reference numeral 1503 denotes data lines (cathode layers) made from metal
films. In this embodiment, an bismuth films are used. Reference numerat 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. 15A, an organic
compound layer is sandwiched between the scan lines 15()2 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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2 9 JUL 2005 Note that any of the organic light emtting el enents discl osed

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 ment 5] In this enbodiment, a passive matrix |ight erf@tijjb 208%i ce

wi |l be described as an exanple of a light emtting device 1ncluding an

organi ¢ EL device disclosed by the present invention. Fig. 15Ais a top
view thereof and Fig 15B is a cross sectional view obtained by cutting

~ Fig. 15A along a dashed line P-P'. In Fig. 15A reference nuneral 1501

denot es E2deFemract ohseindingt 4511 qrdefebeice nsmesed50heretesASyiting gRhpshide

menber , § R_l;a?te ﬁshaped_or a fil mshaped nenber made of pol yam de,

pol yam d&C e P e Wigipgk Yo teronpectmbmith gl dagt lives 180 £ Skve) glthe@zh not

ror 1 o) e Bhileh e ERBA G R e B B3 ket el MR T kimome

| ayers) badshdcteaMGMHEGEIMee9Xhd e dalal lmgs. In this enbodi nent, conductive
oxide films in which galliumoxide is added to zinc oxide are used.

Ref er ence numen &lg. 15B3refenntcesndat 2510 femtdsaatiiogand ayens ) rdfe@scd [omaAet al
films. In this enbodi ment, an bismuth filnms are used. Reference nuneral
1504 denbtd<depaisra covpamembrer atheiadite thegdistis subFirete hankeiraiffahd seaiin g oembar
isolatio I ) S: separatin he.data |lines 1503. Both the scan |ines
1502 andliie Qe hrRER RS el PR e b Setig e mapes) Gine - prbvieq
or t hogonghich@cea6H N R ; . Ln Fig, 15A an

or f}:ni C cg;rrpggﬁd} ayegaing %ggﬁ]dﬁvﬁg C %%%E%\?\ggﬁg)?#erg%gﬁwﬁe'Illplﬁggeqi%%lf%%et he

daty | i neselbREbanyd mideteftiseCineanapodltas @SsubSPhe DECOIRI PhaQliudiReqSEaN
| i'fes 1502 and the data |lines 1503 are connected. with an external 'driver

circuit &lA¥oapplagticmy heaped 1807, a Noséc mhaberieissdence numeral 1508 denotes a

W ring group %?ext, 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 physicallv separated form each other.
A pixel portion 1514 surrounded by the sealing member 1510 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 device of the present invention ha\,;ing the above structure, the
o ) 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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2 9 JUL 2005 made froma set of scan |ines 1502 and reference nuneral 1509
denotes a wiring group nade froma set of connection wrings 1506
connected with the data |ines 1503. Al so, although not shovvn%gl ?BLGZ@;@]‘
the TAB tape 1507, a TCP in which an ICis provided in the TABtripe
be connected with the scan lines and the data lines. In Fig. 15B. reference
nuneral 1510 denotes a sealing menber and reference nuneral 1511 denotes a
.cover nenber adhered to the plastic substrate 1501 through the se?! i ng
i [ Lo, in | r ) t .seal i

oo 1Lgh it LAk SRl G810, RaBRAL AR R B0n b E5 B,
hygr oscopiati inyortler tor @tesnabhecast twhiese RERS @higth rdah&le §/B8nic CONBuARTREY id S
made of the same material as the substrate 1501 and glass (including quartz
gl ass) ofellsriesihycihe anlapeatinnenlate Hod egtueneptashd mneepdoeon.iis isyseld rabNexd uscc’iugc
enl arged_vi ew of a.structure of a pixel region 1512 is shown in Fig. :
Ref er gnc%mhcﬁ%%lw%i%%%e GHsHusIngpx t?’ra@‘&ﬁfeﬁ g (5‘1(‘%’68 HH’;:F étﬁeﬁ@iﬁt.rlloﬂv\\lho;t eht gat 3 ?ﬁ g

in Fig. , re.faor W.th. a sha . : |
i nglno:/vgr :gyeﬁégsth%h%g]\%f\eo}gtgﬁ%nLtﬂé‘%“@?%”ﬁ@b“ﬁ r“ﬁﬁfgl‘ftmﬁrf%vf%yg e
data | i neabddi@@ngany bee phiei taddiy ES RahaHEMisEI0LM RARD pRLBAN nverfoR i be..
portion 1514 surrounded by the sealing menmber 1510 is blocked from outside
air by ®sedealing menber 1515 nmade of a resin, and thus a structure is
obt ai ned such that deterioration of the organic conpound | ayer is _
prevented. In the light emtting device of the present invention having the
above st bdifendidi® Pixel portion 1514 is constructed by the scan |ines
1509, LEhgatell an(gs 1503, the banks 1504, and the organic conpound |ayer
1513. Thus, the thﬂsqafﬁﬁbcﬁmq&{t,l5}9e%ﬂwe%f%aﬁloﬁﬁlerﬁﬁwﬁigﬁk%ﬁﬂe@m ifte Rl B MPI e
process. Also, a polarization plate may be provided in a di spfa‘y screen
(i mage vprewided is theflaheymitting déhe: ddsghtiedamifiniboagmete\d wpl dasceitad in this
enbodi ment. This pol arization plate has an effect that the reflection of
i ght inciden ﬂPF@’HHGﬁéO‘BGﬂ%FJ&el% ashfpB kape d604 Hridiaghedite peybsirategioeV €intred

including a pixel portion 1602 and wirings 1603a and 1603b) and a printed wiring board 1603
is attached to the substrate 1601 through the TAB tape 1604.

Here, a functional block view of the printed wiring board 1603 is shown in Fig. 16B.
An IC which functions as at least /O poris (input portion and output portion) 1606 and 16(19,
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

37




36 2 9 JUL 2005 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 conmpound layer is reflected by
the polarization plate and returned to the inner portion, i29 JUbr 8805 abl e
to use a structure in which the refractive index is adjusted to reduce
inner reflection. 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 di scl osed by the present invention nmay be wused. [Enbodinment 6] In
t hi s enbogidrent, an exanple of a nmodule in which a printed wiring board is
provided in the light emtting device described in Enbodinent 5 wll be
described. In a nodule shown in Fig. 16A, a TAB tape 1604 is attached to a
substr at ﬁ%‘%go %hej/'e, including a pixel portion 1602 and wirings 1603a and
1603b) a O%Pji Rt &d wiring board 1605 is attached to the substrate 1601
through the T p .a fu i I i the printed
W ring board ?.‘go%gl égn%%glﬁn%mfl_ﬁﬁ %f{al?iplfég.:ﬁ n%rqﬁ"acm V\ﬁlﬁ{éﬁ "f ﬁkrll%l[&tt%?o“ﬁlém 23 OﬁfJ Feast

| /'O port provideaut tholidHt emiding dewitPddscABEd inMhbIBRBnanét sLQ0Phe ddcHBdR Signal
side driver circuit 1607, and a gate signal side driver circuit 1608 is
provi ded in tlhe maothés showmtin Gie. b7 AL HEAPrtapet @E@5 Wi atianigeduo asdbstGO51 70THkdref or e,
the nodule in which the TA? tape is attached to the_substrate in which the
pi xel poF‘F#'ﬁﬂ“g LPRG} RIHOR A 702 @ BB e FTsE S Uawy LTI arietignt] fide dAyeboar d
havinga-Hpﬁj' n : | VEer .G L IS h ] .subst r.at

t hr ough %I e ,Zgg'f %npcgéirglggé??jg&%g %pé@ep &8ip?18%?jtk%%3§g 8‘Er§allt7ﬁﬁtl)scfﬁtla heldﬁo the

paat i cul amsiriket W03 tBiRRSH ihC TNIROApe NobE Ah@hetidsi bldek HDADT fheFrintd LTBM.

incdtuded in the light emtting device of this enbodi nent, any one of "t he
or gani ¢ Eard|lénem shodinselFasddBby t he present invention may be
As shown in Fig. 17B. an [C which functions as at least I/O ports 1707 and 171¢) 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 driver 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 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

used.

[Embodiment &)

An example of a light emitting device in which triplet light emitting elements like those
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37 2 9 JUL 2005 used. [Enbodinment 7] In this enbodi nent, an exanple of a
nodul e in which a printed wring board is provided in the light emtting
devi ce described in Enbodinment 4 or 5 will be described. In a nodul e shown
in Fig. 17A, a TAB tape 1705 is attached to a substrate 17&]3&@:%
including a pixel portion 1702, a data signal side driver éi Q%S a
gate signal side driver <circuit 1704, and wirings 1703a and 1704a) and a
printed wiring board 1706 is attached to the substrate 1701 through the
TAB tape 1705. A functional block view of the printed wiring board 1706 is
shown i nsirivn by FBsbollsmstidwand D afd driveh B, a atyitaCritdigedy fEdzllTeC&ikgﬂcﬁjlﬁ isAghoatn lreast
| /O ports 1707 and 1710 and _a control portion 1708 is provided in the

i nner poFMPSAT B d hp fight wdittitierdenisetsd Emboditast SNt dremaiatsefalbehoughigh

menory p I 7 is.provided here, it is not necessarily provided, Also,
t he con?frrfgll&géggnggg%mlfs?‘g% HR 8 SRR DoMiBEng Beht g e h GOk iplst sreitaon he
driver ciheUhtEat GLLEGEHHR oo g | i . Jherefore, the
nodul e in ich the Spri nit 'e(r}l 1\;\/|15:l{rt(irng]l g(ré%; ﬁ%\(}?%g]eg%&frr#@?‘?%rﬁg glsgltfl%éme *’rfly
contr ol | srald disgibg.ached to the substrate in which the organic EL elenment is
formed is called a controller external nodule in particular in this

speci fi cati on.A figtudt siigiure efs pived ugadga ticorElnieligmenttting cleudeds siovthia Higght

emtti nggg%vi %ﬁe gf t hi E I eﬁtvPodi qeéﬁt any one of the organic EL el enents
di scl oself By HEHFeLBROL Y &Rt i15n dragie Bansiigadncrefmawr fenbolgfs dumostanpl e
?Log(; ' ggﬁra%mchédcﬂgr. dRY G th D VUHE Bols! Pl dob @ty 8N LhL prgn:%tgp]f“ s tlhiske
) circuit if a gate line is selected, and a voltage corresponding to that signal is stored in the
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 Tr1 is placed in an off state after Tr1 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 light emitting

, ) periods 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 drivle, and therefore a uniform image can be obtained

. that is not influenced by dispersion in the TFT properties.
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2 9 JUL 2005 shown by Enbodinent 1 and 2 are driven by a digital tinme gray
scale display is shown in Enbodinent 8 The light emtting device of

Enbodi ment 8 is extrenely useful because high efficiency light em ssion
can be achieved by utilizing light emtted froma triplet ex2i% JUiLo@05
state, and at the sane tine a uniforminage can be obtained by enpl oying
digital tinme gray scale display A circuit structure of a pixel used in the
organic light emtting element is shown in Fig.. 18A Reference synbols Trl
and Tr2 denote transistors, and reference synbol Cs denotes a storage
capaci t ofEmpgdigieac?lri c current flows froma source line to the transistor
Trl in this Ql'trcuit if a gate line is selected, and a volta

. H v - e - -
correspondi ng 1§ HERAEMELignEEvices 0§t“2f’r@ﬂsqnhmtVﬁ’étIO“SWB#CB@EV‘“CW&@%{*@‘JE@SU than
el ectric : c olled by a vol e Vgs_between a gate and g.. source
of t heI t?%ﬁéﬁilg{%%ﬁ %?(;Jet r'?éﬁe f‘llla)cé)‘l\/\l}gdgveﬁ %’ﬁgo‘flr %@Trst(ﬁ?wﬁpﬁm ntfq ﬁ%%@%&'@gni c

| i ght  enmAktérdthglg bREBR appiliIR S thANALIREOModS figHt SmPhiAL B6yiLE R Af ciisp%n?{u% frer
Trl has been selected, and the voltage Vgs of the storage capacitor is

stored. Fheopskadetoriseming lespowdethendimvgnioslayongpand hireluvdld AdR adVgsaddare
therefore continue to flow. A chart for showing driving this type of
circuit BSFYIS§TU £epeciatly {9r &lechcairplignass| thyt 156 basiaiomas poweigsouId@s, sOheas r ane

is divided. lity of sub-f d, 6, bi le js sh
i i, el PRt Rabtart pRER SR ER R iRty PRk IEs Bherignt

erﬁttinglapgbhgéﬁ for each of the sub-frames beconmes 32 :: 16 :: 8 :: 4 :: 2
. 1 in this case. The concept of a driver circuit of the TFT substrate in
-Ermbpdi ment 8 ihedigbtwmittinghlegice isk8IC-lwAirgat @ olimives thamdedfos Ak helsitNesnear e
formed on the sane substrate. A pixel circuit and a driver are set so as
to perf ofrHEfiFep! disnlyys, ansiys emeizanis cempoun filoy whosealyekrpanisties thndizmed

that is '?Hére%or}tt, lh%%%%te éjmgt){ngd-e% C%I;:r% enmiacrile tﬁjpnean-fl:l-l?i-!_gh —(N%Rg%li-.t I;Eigcst'ricggpliances 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). A
Being self—lﬁminous, 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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2 9 JUL 2005 [Enmbodiment 9] The light emtting devices of the present

i nvention which have been described in the enbodinents above have
advant ages of | ow power consunption and long lifetime. Acc i mal

el ectric appliances that include those light emtting devicgéga@@kﬁgma
di splay units can operate consum ng | ess power than conventional ones and
are durable. The advantages are very useful especially for electric
appl iances that use batteries as power sources, such as portable

equi prent, because | ow power consunption |eads directly to conveniences
(batteri tbmnehﬁhghthaﬂmd) higH hesibiligh tne@nfdaturxgo &y @ewkS c&@uimphidil MHAUBNE O
ellnlnate the need for back light as the one in liquid crystal dlsplays
and has ! ﬁ“ﬁ@g@ﬁﬂém@ﬁﬁb@@nﬁﬂﬂWmﬁﬂmhose thi ckness is less than 1 um

Therefore theTJ mtti,ng device c made thin and |ight-weig
El ectric appllgﬁg ﬁﬁ%ﬁtﬂFﬁ’eﬁﬁgp?ﬁ%tP?ﬂﬁ?“%ﬂ%?%?ﬂ@“HéWF@geﬁ§‘ﬂﬁ@ﬂﬂ“*
di spl ay tH@ \ib B Alifin g%%@'bﬂﬂé %ﬁ&ée}lrﬁ p@%ﬁtl&p c%ﬂeb%?%glrgﬁlgageregf) Y %l%vln? 10‘30 nes.

This too leads directly to c ces actness

carryi ng19t hﬁmzar olteddreanid light \eﬁﬁmnus:@ém&nt Qﬁélﬁde@imnaﬂhlz)élé&lrc a@;sﬁzﬁa@é %f tmq
equi pnrent and |i ke ot her el ectric appl i ances. Mreover, being th

(unvol urdmzRgdmentsag beboy @sgb!yt agswtling t6 the fadsenGhivertion. dhebigi ecr:mamgldeame es in
terns of trgﬁﬁ ortation (a |arge _nunber of appliances can be transported

in a magiy™ e Hpgtye .aaﬁhf’(f@ﬁ&ééhlémh?&)mcrﬂéidﬁ@dg%w P RheRREISWHBNS | ght

em ttingy gﬁﬁ#&?mlﬁ §q§q?§$er|zed by having better wvisibility in bright
pl aces t i quid”crystal display devices and wi de vi ewi ng angl e.

Theyefore el gpd nHa sapps h aRpR§ dthiad uchﬁ@w&%aﬂxbﬁohﬂegxlsmm%reféﬁérngTﬁ@Mhﬁﬁ as
thelr display units are advantageous also’in terns of easiness in V|emnng

di spl ay.Is Fonpesedwf i zese 18Déx trsuppapipdst dAEZes atchatispiaguait 19¢ht Bynisidg :nigetdevi ce
of the present lnv%ntlon have, in addition to nerits of conventi onal
or gani ¢ JHYHE et ty {gpgﬁgwﬂgnnqﬁl&ﬁéhfydmpﬂgy unit 19034, the display can be thin and

light-weight, as well as durable. Accordingly, transportation is simplified, space is saved in
installation, and Jifetime is long.

Fig. 19B shows a video camera, which is composed of a main body 19(1b, 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 1902¢, an eye piece unit 1903¢, 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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2 9 JUL 2005 thinness/lightness and high visibility, new features of | ow
power consunption and long |lifetine, and therefore are very useful. This
enbodi ment shows exanpl es of the electric appliances that include as
display units the light emtting device of the present invegti n. ﬁgecific
exanpl es thereof are shown in Figs. 19 and 20. The orgaM<2 iéﬁh ! tting
el ement included in the electric appliance of this enbodi nent can be any
el enent according to the present invention. The light emtting device
included in the electric appliance of this enbodi nent can have any of the

confi gur at i onsFigi 19Risitavatagdmige fep@siucihd dbAcduifpcd wikOAesHamws ntdlis PraY
device using an organic light emtting element. The display “is conposed of
a case 19014¢ isacoqmpnsedt of pawén ha2 0 1dnd rexodiimphagivanistci 80GR, LBy ouEIViY) a
l'ight enptting device. of t} resent invention as the display unit 1903a,
the di sp?%@i‘%é’%erb@"? ﬁ‘i"wﬁﬁﬁfﬁg‘?ﬁ‘ﬁgﬂﬁp‘ igH{A) BAdetnd wdispiuy wht @) 1RB2Gr Hiengl y,
t ranspor Hahl QMnkiIAShOBAd £l : [ | i.nstallation, . Jifetine
is |ong. F?&& f9§ zhoms %dﬁgﬁggﬂggﬁg?g?ﬁ@%ﬁ%ﬂbﬁgmggd‘@?@%mgWLQHiESﬁaﬁﬁ y
1901b, andiimpkitplaysifixt inkSO2ion 2By ARz HgMPhitRd Bevi@0Hhe PREGATHRALSM.L ches
1904b, a battery 1905b, and an ir};ageg receivfng%u%it 190%@. %ghhgpﬁéwgg

li ght enfhet difglay evitdd) of90tH eng s display nméntl) aw0as, thhenedps pdaydudiny #evi@02b,

t he vi deo canmer g can be thin and |ight-weight, and consunes | ess power.

Accor di ngPSP UL B ROVETnEh AR BR thia sslliskigveight enpelli srgdemeleyi o imagrer a

is less jnconven %Qb ; shows.a digital canera, &ﬁi h is conposed
of a naiﬁﬂbégg%%%g é,eg$dﬁ¥€%§§hﬁﬁ??“Tﬁ%fg%“g%agﬁégngﬁe ﬁﬁ%mfgﬁﬁkg“%%d
opex at i omashintg¢hes 1904c. By using a light emtting device of the present
invention as the display unit 1902c, the digital canmera can be thin and

l'i ght-iwi ght, Rgdlonswres (pasdlgonaile dagard wglcy,is Rainbedeyt STONEMIPbBN S
reduced ?gg carrying_the digital canera is | ess inconvenient.

Ule, adisplay unit 1902e, an image receiving unit 1903e, a switch 1904e, and a memoryv slot
1095¢. 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. 19¥ shows a personal computer, which is composed of 4 main body 19011, a case

19021, a display unit 1903f, and a keyboard 1904f. By using a light emitting device of the

o ) present invention as the display unit 1903f, 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.

e 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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41 2 9 JUL 2005 Fig. 19D shows an image reproduci ng device equi pped with a
recordi ng nedium The device is conposed of a main body 1901d, a recording
medi um (such as CD, LD, or DVD) 1902d, operation swi tches 1903d, a display
unit (A) 1904d, and it display unit (B) 1905d. The dis%gy ni A) 1904d
mai nly di splays inmage information whereas the display ufft .%@§ 5d

mai nly di splays text information. By using a light emtting device of the
present invention as the display unit (A) 1904d and the display unit (B)
1905d, the inmage reproducing device consunes |ess power and can be thin
and | i ghtadigeygfet espscivily, hniamtiduinddinetio SintdB@anic lieR A URREQY 166e GaYi Pped
with a recording nediumal so includes CD players and gane nachines. Fig.
19E showsStHe3N98re sisee)thediphtl canitsimgpsievise is wiible fosanionpasdidplof. a mai n body
1901 e, a display,ynit 1902@,'aq1in%ge receiving unit 1903e, a switch
1904e, and a né%nré”@PB?dci H&eoBg, \ERich & comuogit ofehieinibegy 801w en epdiphe
present ( § i Yy ] ortabl.e conput can be
Phim and 1Tl oh A B Kby, IR i g iRy Py S Bk ey E

consunptandriniastenes Q0@%h. BYisGR 4 Idh 8mithiBg GOTRUS e bR sd R $S chNGPAVER Hﬁgfa _The
portable conputer can store information in a flash nenory or a rec rglng

medi um oBEGRRYEE, e icolldgr ahorrgcaobe thiol atd lighteeighi, esdangseass (eppaddce t he
stored ipformatiaon. Fig. 19F shows a(PersqnaI conputer, which is conposed
cof it nHi ?FOES@E%IYMWCO&S%%@H 1§ oryliFed, gagyigy fheyeeliwies phogo 37 easumad theleayiboar d
1904f . 3%m1§g&83%%tlight emtting device of the present invention as the
display unit 1 , the personal conputer can be thin and |ight-weight,

a{ﬁ) consunes FRSS0BANBIvs ahbBR (hMicaBRl daia0GiofavhicR Ii ?o QLgak aniﬁ(rlihtboii?
terns of battery consunption and |ightness especially for a note 00K
per sonal208dbpudesplayrunit Ai2bpend opedatior owjtiiear 2)0Bhaindar@46 IRy esingnoing.
These electric aPpIi nces now di splay w th increasing-frequency Information
sent emitting device of the present invention as the display unit 2002b, the audio can be thin and
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 F igs. 19 to 20 a functio.n of
modulating the luminance of emitted light in accordance with the brightness of the surroundin es
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

13




t hrough el ectroni c comuni cation |lines such as the Internet and radio
communi cations such as 42 2 9 JUL 305 radi o wave, especially, aninmation
information. Since organic light emtting el enments have vepy, st response
speed, the light emitting device is suitable for animati onéca s{ﬁaﬁﬂﬂﬁzi g
20A shows a cel lul ar phone, which is conposed of a main body 2001 a, an
audi o output unit 2002a, an audio input unit 2003a, a display unit 2004a;
operation switches 2005a, and an antenna 2006a. By using a light emtting
device of the Eresent_invention as the display wunit 2004a, the cellular
phone calT&nie HEk camdiing dérnenmgdrat cobndaic ba provixkdlie Seigomeission ARdyngl y,.
battery consunptj.on is reduced, carrying the cellular phone is easy, and

t he nain?ugﬁﬂgﬂ?égﬂﬁhﬂﬁdﬂFOmPEWOQUBﬁ§H6%§”audio (specifically, car audio),

whi ch is conpo f .0 pbody 2001b, .a display unjt 2002b, and

oper at.i on sw tg eseqﬁtgggggggﬁdﬂgﬁgfﬁr} Q%Frq}'é‘?et‘iig‘na”%f‘a%lﬁtédl“éfﬁ bk IR JNGE PrERYf
the presedlors BY&izht Q9 fARAUIE 6HsRIRS, AYoWH gtti)o £ ugliqo e,4 AR, and
l'i ght -wei ght, an consunés Ies; poa%}. ﬁé?%@ﬂ hlhé$ﬁgﬁdﬁg ?gﬂ@g%e%gggoan
exanpl e ifluctuatien vwerizoné iventa]l it kemaudton wigty peoenBy Akl Ohe IripidSichf §BRGAYE tO
give the electric appliances shown in Figs. 19 to 20 a function of

modul at i GFRGHE ferussl salee andtheeinglerdight pritting nleasosridnarsen woldn abthélvsrdogiht ness
of the s i ng re.the electric, | i ances are used by providing
the el ec:[Hrll ?tgg%géprgl’i t;“ﬁceﬁégc i Fﬁ“ﬁ%fﬁrbg%é’ﬁ%"dggp”hg’h QRUY HsCHSUHBERL 1S fomein

bri ght negsm@hriddney B iGURdind S i % find L AL |
Uhf o mat s omp oA B R Ao b SR PGP AN ind FROR: Aot ibinenen of
e,mzted fadphteverowithehe lapsegittingstsy @ind e aBovd-QURdiREYidpfhykR0icto 150. Wth
thi-§ function, the lum nance of an inmage can be raised for better view ng
when the surroundings are bright whereas the |um nance of an inmage can be
| onered to reduce power consunption when the surroundi ngs are dark. The

reduction in lum nance of the triplet light emtting element for red col or
can be
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suppressed to |l engthen-the element life by inplenenting the present
invention. Thus, the 43 2 9 JUL 2005 organic light emtting elenent for red
col or can be provided in which em ssion efficiency is high and a life is

|l ong in conmparison with prior art. Further, the display device can be
provided in which a balance of the three primary colors of light is
favorabl e, besides, power consunption is |ow, and a change of 2¢8JLyr2005

fluctuation with tine is small in conparison with prior art, by using the
triplet_light emtting elenent for red color and the singlet |ight
emtti nyHeY AIVED B een col or and blue color. Furthernore, the

el ectric device _can he provided in which power consunption is |lowin
conpar i s 38 opgapis light eapittimg elegent eRpIPEBingas a di splay portion exhibiting a
cl ear display that never fades even with the |apse of tinme by using the
above- nment i onedlanfidspl ay device. 44 29 JULY 2005 WHAT IS CLAIMED I'S: 1. An
organic light emtting elenent conprising: an anode; a cathode; and an
or gani ¢ conpoangthéde} andor ovi ded bet ween t he anode and the cat hode, wherein
the organi c conpound filmconprises a hole transporting region conprising a
hol e transpor tn mgameate@npaind fihd peovidet] bettveemtht necispod the wgthodegi on conpri si ng
an electron transporting material; wherein a m xed region conprising both
t he hol e transherein thg ongahierdoalpoamfiinh eoraprizet n hinle transpostper eiog compsingd i S
provi ded between the hole transporting region and the el ectron transporting
r egi on;hokengansporting 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 eleciron transporting
region; and
wherein PtOEP is added to a portion of the mixed region , said portion being apart from

at least one of the hole transporting region and the electron transporting region.

2. An organic light emitting element comprising:
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;

45




wherein PtOEP is added to a portion of the m xed region, said portion being
apart from at |least one of the hole transporting region and the el ectron
transporting region. 2. An organic light emtting elenment conprising: an
anode; a cathode; and an organi c conpound fil m provi ded between the anode
and the cathode, wherein the organic conpound film conprises a hole
transporting region conprising a hole transporting naterial aadJlarr005

el ectron transporting region conprising an electron transporting material;
45 29 JULY 2005 whereiin a m xed region conprising both the hole
transporting 1 3 mixedegipg campesingoboth thedwledempronipg el and the glgclion ded
between the hole transporting region and the electron transporting region;
and wheFasrppTing BYtpyal duprawivled betwepndhe bele Hapsperting reeisn and éherfilseign fraypering sai d
portion being apart fromat |east one of the hole transporting region and
the el d8gPBANMEransporting region. 3. An active matrix display having an
organic light emtting elenent, the organic light emtting elenent

conpri si ng: afvharebulebim(ecathis dddeddme partion of theintixerbregion.sdidf portinnpreing agard

bet ween the anode and the cat hode, wherein the organic conmpound film

conpr i sfeem at lbast enetof dresodsr transppriiegriegion emhtbe electrog tenspoding regiamsporti ng

material and an el ectron transporting.region conprising an el ectron
transporting material; wherein a m xed region conprising both the hole
transporting material and the el ectron
3. An active matrix display having an organic light emitting element, the organic light emitting
element comprising:
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 transpofting 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 PtOEP is added to a portion of the mixed region , said portion being apart from

at least one of the hole transporting region and the electron transporting region.

4. An active matrix display having an organic light emitting element, the organic light emitting
element comprising:
an anode;

a cathode; and
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transporting material is provided between the hole transporting region and
the electron transporting region; and wherein PtCEP is added to a portion
of the m xed region, said portion being apart from at |east one of the
hol e transporting region and the electron transporting region. 4. An active
matri x di splay having an organic light emtting elenent, the organic |ight
emtting elenent conprising: an anode; a cathode; and 46 29 20X YZ2005 an
organi ¢ conpound film provi ded between the anode and the cat hode, wherein

t he organi c conpound film conprises a hole transporting region conprising a
hol e transpor e prganre cempaund Sl providet betweemthe pods pod the efhedsgi on conpri si ng
an electron transporting material; wherein a m xed region conprising both
t he hol e tr ansyberein thg ongnierdonipoemidfilih eorapréses a binle ttanspostpngregiog comprsingad i s
provi ded between the hole transporting region and the el ectron transporting
r egi on;holnanapretieg materigltend Jad (ebectren traspeutidg degion @ngeisingan ebdctrom gamsporeog
region , said portion being apart fromat |east one of the hole

t ranspandterizds r egi on and the electron transporting region. 5. An organic
light emtting el ement according to claim11, wherein a bl ocking materi al
with [arger ehefefya thifcdaegdoe colygiswdeivtiatheilgkasinsmetngmaekidiahe ditl ddctron bi t al
and a | owest unoccupi ed nol ecular orbital than the hole transporting

nat er i atangdtidgBateig & providéd BuRsaarthd Rde Faispbriiak rdgfonamd @ dQubh Ganspbriag
region. 6. An organic light emtting el enent according to claim2, wherein
a blochg@gm@@aerial with larger energy difference between a hi ghest
occupi ed nol ecul ar orbital and a | owest unoccupi ed nol ecul ar

wherein Ir(btp):(acac) is added to a portion of the mixed region , said portion being apart

from at least one of the hole transporting region and the electron transporting region.

5. An organic light emitting element according to claim 1, 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,

6. An organic light emitting element according to claim 2, 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.

7. An active matrix display 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.
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orbital than the hole transporting material and the electron transporting
material is added to the mxed region. 7. An active matrix display
according to claim3, wherein a blocking material with |arger energy

di fference between a hi ghest occupied nol ecul ar orbital and a | owest
unoccupi ed nol ecul ar orbital than the hole transporting material and the
el ectron transporting nmaterial is added to the m xed region. 283URRABELY
2005 8. An active matrix display according to claim4, 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 orbital than the hole
transporting material and the electron transporting material is added to

t he m xell Anasgive matrix digidayoacgerding to iclghn 4ewhdrein ngledkengemateriet edthdareer energgl ai m
1, wherein a blocking material with larger energy difference between a

hi ghestdifferengsi betivaen ladighlestrocoupiidtradleculat cabitabavelst lowasgcioogsinpidd mpleedlad @rbital
orbital than the hole transporting material and the el ectron transporting
mat er i athan shealdie thaispowing amateraf and be elected traegioting ridlerialnis addgdrio ¢hd mipetl
emtting elenent according to claim2, wherein a blocking naterial with

| ar ger regiengy difference between a hi ghest occupied nolecular orbital and a
| owest unoccupied nolecular orbital than the hole transporting materi al
and the electron transporting material is added to a part of the m xed
region. 11. An active matrix display according to claim3, wherein a

bl ocki ngo.mat @pdndd ligit bRitting denher? Aedodding B didi@r e aereldel WiSkihgandtérg asth l@ggupi ed
nol ecul ar orbital and a | owest unoccupi ed nol ecul ar orbital than the hole

t r ans pOgrieto Qi ffeéRE ibetweam 8 hiohst 8b@pic MbldcuRP SARATINAE 16RLihRbudidl Asldadart 0 a
part of the mxed region. 12. An active matrix display according to claim

4, wher ghital fhRRCkd OGar¥pdrahd Mhtchhiland MR B8 ot RETsPNting material is added to a part of

the mixed region.

10. An organic light emitting element according to claim 2, 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

1o a part of the mixed region.

11. An active matrix display 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.

12. An active matrix display 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
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di fference 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 a part of the 48 29 JULY 2005

m xed region. 13. An organic light emtting elenment according to claim1,
wherein a blocking material with |arger energy difference between a hi ghest
occupied nolecular orbital and a | owest unoccupi ed nol ecul ar 2¢ nawy 2008 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 PtOEP is added is
cl oser miged tegionnode side than a region to which the blocking material is
added. 14. An organic light emtting elenment according to claim2, wherein
a blocking material with |arger energy difference between a hi ghest
occupied nolecular orbital and a | owest unoccupi ed nol ecul ar than the hole
t r ansporiBi Agorgatie tigletlensdiridg tlaentabecdinpto ddaimisporti ng material is added to a
part of the m xed region; and wherein a region to which Ir(btp)2(acac) is
added is cl osehefein 4 bicking teitsiatl evithamertencRgi differefice betweeh af tighdst okpind
material is added. 15. An active matrix display according to claim3,

wher ei Méledull® Obitag aftih eswaat udctiibi¢dmgrREuigNBEE hetidld RiBp&Etnd alatweienard thé ghest
occupi ed nolecular orbital and a | owest unoccupi ed nol ecul ar than the hol e

t r ans pQyldcirB8 trifp&iih@naRAsl i§ ARled & £Fdrf GMihd MBRSRYIdnt 4@ material is added to a
part of the m xed region; and wherein a region to which PtOEP is added is

cl oser to theyapRELa st HRMICRPIOIH BRI is\MUsétto thearkkde Gidk MehnMPieBiohad 1S
added. 16. An active matrix display according to claim4, 49

which the blocking material is added.

14. An organic light emitting element according to claim 2,
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 Ir(btp)(acac) is added is closer to the anode side than a region

to which the blocking material is added.

15. An active matrix display according to claim 3,
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 PtOEP is added is closer to the anode side than a region fo

which the blocking material is added.

16. An active matrix display according to claim 4,
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29 JULY 2005 wherein a blocking material with |arger energy difference
bet ween a hi ghest occupied nolecular orbital and a | owest unoccupi ed
nol ecul ar than the hole transporting naterial and the electron
transporting material is added to a part of the m xed region; and wherein a
region to which Ir(btp)2(acac) is added is closer to the anode side than a
region to which the blocking nmaterial is added. 17. An organke jlivghbs
emtting elenent according to claiml, wherein a concentration of the hole
transporting material in the m xed regi on decreases while a concentration
of the el ectr euheretr abkphing inmderizh twithi lager enctdyedifferemet ebgieora hipiestasepied n t he
direction fromthe anode toward the cathode. 18. An organic light emtting
el enentmaleadurdirbitpl bod allawest Bnocetiygedmoleaulgothae el ladé Qinspdrtihd) enatedibleand the
transporting material in the m xed regi on decreases while a concentration
of the ddcash ramportin@ AGRERLE Adiicd®d £pdrbdf thdmixke raFiongshdr egi on i ncreases in the
direction fromthe anode toward the cathode. 19. An active matrix displ ay
according to &haiei Bregloh @ ®hith Hr(RPRGELR) isaldieds Closdr i@ the @h&ictsidRNBANQ reiog
material in the m xed region decreases while a concentration of the
el ect r gp vihichtBOBIELIMOmABIAR I Alded.n the m xed region increases in the
direction fromthe anode toward the cathode. 20. An active matrix display
according to claim4, wherein a concentration of the hole transporting
material in the m xed region decreases while a concentration of the
el ect rom 7t KANSRN g oARERE biehehthoodrlifs B ¥Ghh 1 CRhQHn a\Oh&2%ESd &F thfifole
direction fron'the anode toward the ca?hode. 50 29 JULY 2005 21. An organic
| i ght ot L) t: ' .0 cj.al : er,ej ) egi has a
9 %Eﬁdrﬂ%% ] in a%%&%&‘ gfegl% Odegf%gae} 2\51‘_% o hdﬁc&ﬂﬁu&} X3 0inE ELRdn

. N )
t hi ckness 1 n range o run to An organic light emtting

el ementy accon i Bk &l AL Rided WIRHEHEesRE il iR68lrd:B5H BBrmBS afode toward the

cathode.

18. 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.

19. An active matrix display 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.
20. An active matrix display 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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t hi ckness in a range of 10 nmto 100 run. 23. An active matrix display
according to claim3, wherein the m xed region has a thickness in a range
of 10 run to 100 run. 24. An active nmatrix display according to claim 4,
wherein the m xed region has a thickness in a range of 10 rimto 100 run.
25. An organic light emtting element conprising: an anode; a cathode; a
hole injecting region in contact wwth the anode; and an or ganegJuarmoesind
filmconprising Pt CEP and a host to the material provided between the hole
injecting region and the cathode, wherein a m xed region conprising a
material included in the hole injecting region and the host material is
formed between the hole injecting region and the organic conpound film 26.
An or gardlc Ani grganie hightt ¢midfine] dereertt acoomhing $¢ etpim 51 viARreiiUthe @066 regrorahasde; |

a cat hode; and an organi c conpound film provi ded between the anode and the
cat hodehickuess miamaigdeef 39 garto ¢0Campound fil m conprises a hole transporting
region conprising a hole transporting nmaterial and a |light emtting region
conprising a material for exhibiting red color Ilight em ssion froma
triplet excitation state and a host to the material; and wherein a m xed
regi on 2o Sigage ligkt dniktngt slans ictdrdigg & ickiirh al, viebid e RO2E regbdehash S
formed between the hole transporting region and the light emtting region.
27. AN 1BicR@Rs & o rngietof @0rhintth N0 ghenment conpri si ng:

23. An active matrix display according to claim 3, wherein the mixed region has a thickness in a

range of 10 nm to 100 nm.

24. An active matrix display according to claim 4, wherein the mixed region has a thickness in a

range of 10 nm to 100 nm.

25. An organic light emitting element comprising:
an anode;
a cathode;
a hole injecting region in contact with the anode; and
an organic compound film comprising PtOEP and a host to the material provided between
the hole injecting region and the cathode,
wherein a mixed region comprising a material included in the hole injecting region and

the host material is formed between the hole injecting region and the organic compound film.

26. An organic light emitting element comprising:
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an anode; a cathode; and an organic conpound fil m provi ded between the
anode and the cathode, wherein an organic conpound film conprises a |ight
emtting region conprising a material for exhibiting red color |ight

em ssion froma triplet excitation state and a host to the material and a
bl ocki ng region conprising a blocking material with a | arger energy
difference between a highest occupied nol ecular orbital and agluwests
unoccupi ed nol-ecul ar orbital than the host nmaterial; and wherein a m xed
region conprising the host material and the blocking nmaterial is formed
bet ween the | PgR#Odgni tting region and the bl ocking region. 28. An organic
| i ght enittingcgk&gpgg conprising: an anode; a cathode; and an organic
conmpound filn1prOV|dedibetmeen t he anode and the cathode, wherein an

or gani ¢ conpouR@rghhit B&rﬁﬁdfﬂ&&iﬁﬁ?r@ideh%&we&ﬂh&hﬁ&ﬂ ah@HeQBn6RPrising a
material for exhibiting red color light em ssion froma triplet excitation
state and a hoedereinotht lvezanivetospowaid filn bédmopriseng holegianspocttgpregion ngmaprisgoz ki ng
material with a.larger energqgy difference between 52 29 JULY 2Q05 hj ghest
occupi i eaeing melepl ang o gt g ERgion MOIWEHE aa LG PRIOBRE AP o
t he ho el | ' gl conprising an
e|ectr?ﬁ*ﬁ?gﬁg%g?#Pﬁgﬁﬁg?%gkgﬁh%@%ﬁhﬁﬁ?gﬂgi&% eg%gghﬁﬁnbility t han hol e
mobi | ity; andwhbeired mixed Rgicrborpgsiag thRMsfR trahbpogtidgitateriad akd the hos traterial is and
the electron transporting material is fornmed between the bl ocking region

and t hefornadderwnsn thedwladsnsporingregippand the light emitting region.

27. An organic light emitting element comprising:

an anode;

a cathode; and

an organic compound film provided between the anode and the cathode,

wherein an organic compound film comprises 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 energy difference

" between a highest occupied molecular orbital and a lowest unoccupied molecular orbital than the

host material; and |

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

between the light emitting region and the blocking region.

28. An organic light emitting element comprising:
an anode;
a cathode; and
an organic compound film provided between the anode and the cathode,
wherein an organic compound film comprises a light emitting region comprising a
material for exhibiting red color light emission from a triplet excitation state and a host to the

material,

a blocking region comprising a blocking material with a larger energy difference between
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29. An organic light emtting conprising: an anode; a cathode; an electron
injecting region in contact with the cathode; and an organi c conpound film
conprising Ir(btp)2(acac) and a host to the material provided between the
el ectron injecting region and the anode, wherein a m xed region conprising
a material included in the electron injecting region and the host materi al
is formed between the electron injecting region and the organigJaorgooiind
film 30. A full color display device which is provided with an organic
light emtting elenment for red color light em ssion, an organic |ight

em tti righigheshwpeupiedrmgleewsr erbitarandi gy lnweshimssicenicd motbcalar orbijalnihen thei bybst
emtting elenment for blue color light emssion as light emtting el enents

i N r espedtiia) angjanedlectron itrasmiriing tegionr epanypirising i agh¢lecdont transgprtigemeietialf with r ed
color light emssion is the organic light emtting elenment according to

cl ai m Thigl®t eledronuwhdbilgp khan hdiesydbdity;dedi ce which is provided with an organic
light emtting elenent for red color |ight em ssion, an organic |ight
emtting el ensherefroa mixeelemgion lcomptisighthe dockinig amateriah dndithe @lagaon @asgordifig JULY
2005 light emtting elenent for blue color light emssion as light emtting
el ementraaterinl issfopeaiticwezch ithetl Gcking \Wepiérednd thd@eddiof &@Bhspotting Rigicdi tti ng el enment
for red color light emssion is the organic |light emtting el enent
according to claim?2. 32. An active matrix display according to claim 3,
wherein the display device is a full color display device which is provided
wi th a9 an@aRhie libhithliteptéhpienge! ement for red color light enission, an
organic light emtting elenent for green color light em ssion, and an
organi c |ight ;gmddi ng el enent for blue color |ight emission as

a cathode;

an electron injecting region in contact with the cathode; and

an organic compound film comprising ir(btp).(acac) and a host to the material provided
between the electron injecting region and the anode,

wherein a mixed region comprising a material included in the electron injecting region
and the host material is formed between the electron injecting region and the organic compound

film.

30. A tull 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 1,

31. 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
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light emtting elenents in respective pixels. 33. An active matrix display
according to claim4, wherein the display device is a full color display
device which is provided with an organic light emtting elenent for red
color light em ssion, an organic light emtting element for green color

| ight em ssion, and an organic light emtting elenent for blue color |ight
em ssion as light emtting elenments in respective pixels. 34:294uifvwdobs col or
di spl ay device which is provided with an organic light emtting el enent for
red color light em ssion, an organic light emtting elenment for green

col or |lighhemiépngsedéeroent ferfdueeplorlighhemissibh ghlight minitting) gJembrssrimtesifeotivelplixeds, col or
light emssion as |light emtting elenents in respective pixels, wherein the
or gani cwhdrgjhtheerganid light eingtieg¢lerhent forewkd calbolight exyissior id the preanic Sightreenittiog gani ¢
light emtting elenent according to claim?25. 35. A full color display

devi ce eMmatac¢csrdmgvicdgd2wi th an organic light emtting el ement for red
color light em ssion, an organic light emtting elenent for green col or

| ight em ssion, and an organic 54 29 JULY 2005 light emtting el enment for
blue color light emssion as light emtting elenents in respective pixels,
wher ei n IZh&nactp@matrit dighthy sibidingng cleinegent for red color light emssion is
~the organic light emtting elenment according to claim?26. 36. A full color
di spl ay devi cevhakirt bhel @splay0déd@disa ikl 8dloOBBARY detitd MhichNk thrdvidedewviiaat for
red color light em ssion, an organic light emtting el enent for green

col or |drgdtic RefitSHii@Ag cRBRnATdr EDENbClight leMitsiofMd bigffe GhRIE@MIHting YenRhtifyrcol or
light emssion as |light emtting elenents in respective pixels, wherein
the or gasinCedidrdipht Efistibh, N SheRBRlc gk eﬁqﬁéngcalml%mlfbggme S0P AER Rujisichh

organic light emtting ‘elenent according to claim27. : ull col or

di spl ayli@l?t‘!thﬁﬁlrﬁlgi@rﬁéﬁtsjiﬁ r&ﬁ&\giﬁgg&em th an organic light emtting elenent for

red color lig em ssi on, rganic light emtting elenment for green
color light em ssion, and an organic

33. An active matrix display according to claim 4,
wherein the display device is 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.

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

organic light emitting element according to claim 25.

35. A full color display device which is provided with an organic light emitting element for red

color light emission, an organic light emitting clement for green color light emission, and an organic
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light emtting elenent for blue color light emssion as light emtting

el ements in respective pixels, wherein the organic |ight emtting el enent
for red color light emssion is the organic light emtting elenent
according to claim?28. 38. A full color display device which is provided
with an organic light emtting element for red color |ight em ssion, an
organic light emtting elenent for green color |ight em ssionp2gamc ®os
organic light emtting elenent for blue color light em ssion as |ight
emtting elements in respective pixels, wherein the organic light emtting
el ementlighbemitiéng Jerhent fori bt codorilight emissisn ahléght omiiting demerghin respiettiverpixedd, enent
according to claim?29. 39. A display device according to claim30, wherein
t he at Wwieagn thermegapicglaghit emitiigghtleraerit tfori rad) calbielight tmission gpribeorgat Giphtlengtting

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

em ssi aemait &sofhgbeMii?@05 an organic light emtting el ement for
exhibiting light em ssion froma singlet excitation state. 40. A display
devi ce according to claim 31, wherein the at | east one organic |ight
emtting elenent for green color |ight em ssion and the organic |ight

em t ti ngeelefut eblok displal devicohich lid glovidedringtsiaarbréadic 1adht ey €lerhérd fbr red
emtting elenent for exhibiting light em ssion froma singlet excitation
state. cblor lidh enfifsionCaBiArixlight SitaNe d6Bat ®rigech ool RiHNeRRsioWRH @h Brohiie at

| east one organic light emtting é?enent for green color light emssion
and t _heu%h_f SRz bt faMBIEd bt @h@é&ﬁﬁ&ipﬁ a4 Tigt ‘éﬁn_itﬁﬁ’% Qembht@ M resfRfiaSiiQl, i S an
organic light emtting elenent for exhibiting [ight em ssion froma singlet

exci t atyQRein HeAranicHoht OB ¥%RerdTBET ke c&iblsf?%tﬁém?sgilﬁﬂ fth glfg%@c glygﬂ éﬂlt%%vrg or

wherein the at | east ©one ordanic light emtt enent en co

l'i ght QQ&ﬁéﬁgﬂmﬁmgybﬂﬁhﬁbga”ic light emtting el ement for bl ue col or l'i ght
or

em ssion 1Is an anic light emtting elenent for exhibiting |ight em ssion
froma singlet excitation state. 43. A display device according to claim
34, wherein the at |east one organic light emtting el ement

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 light emission is the organic light emitting

element according to claim 28.

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

organic light emitting element according to claim 29,

39. A display device according to claim 30, 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
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for green color light em ssion and the organic light emtting el enent for
bl ue color light emssion is an organic light emtting elenent for
exhibiting light em ssion froma singlet excitation state. 44. A display
devi ce according to claim35, wherein the at | east one organic |ight
emtting elenent for green color |ight em ssion and the organic |ight
emtting elenment for blue color light emssion is an organi c2b j@lt2005
emtting elenent for exhibiting light em ssion froma singlet excitation
state. 56 29 JULY 2005 45. A display device according to claim 36, wherein
t he at dnewghicdight omigangieteniengfot exhibititg kit edhasion fromfasingtpt exitatiol state.| i ght
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. 46. A display device according to
cl ai m 3%40. whiktspRiy detibeacabrdir@as tlamn 81,0/ gedh the i 1984 0@ brAnidGhe bR elenha
green color light em ssion and the organic |ight emtting elenent for blue
col or lfoffkeredblsdighenhissiorfahdahaihric ligld Rinitahg Elbmeg f6 thieddlorllight exbiduiti ng
light em ssion froma singlet excitation state. 47. A display device
accor didahriicdloht dhittthg WARMETOR eXHGIAS lidHe 8SssiON BorOdlE ekdi@tién Atk ti ng
el ement for green color light em ssion and the organic |ight emtting
el enent for blue color light emssionis an organic light emtting el enent
for exhibiting light emission froma singlet excitation state. 48. A
di'spl ay AeUnGesRGRRAIRGaY Qecbldhid o Lhim WLk fllin Ble o RAS'on@ BafL 1pAGnfHAEN! C

I or greemn co

light emtting el enent or Iight emssion and the organ

1 ght eé?@ntlér{t g& ne%e%%% H;?ﬁf %ImsHSn 8{?4 %&t&%aghnglg.g%]ﬁ 'i%lkrﬁexﬁ% £1988b16r fi%}ﬂ.ht

emtting e for e 1ting r a singlet excitation

anor ge et 3 ah 4l B o tlen B PR B GNP LSRR MR P anRer Rt 20
whereiqﬂége organi ¢ conpound film conprises a hole transporting regibn
conprising a hole transporting nmaterial and an el ectron transporting

regi on conprising an electron transporting material; and

42. An active matrix display according to claim 33, wherein the at least one 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 for exhibiting light emission from a singlet excitation

state.

43. A display device according to claim 34, 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.
44, A 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.
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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. 57 29 JULY 2005
49. A display device according to claim 31, wherein at |east one of the
organic light emtting elenment for green color light emssion and the
organic light emtting elenment for blue color |ight em ssion bg gy Rpganic
light emtting element for exhibiting Iight em ssion froma singlet
excitation state, wherein the organic |ight el enent conprises an anode, a

cat hode,45anAdlispiay degiadacordir@tp olaiml 36,iierdhi theiatiesht bed mpaic lidhe caiviebeclangsht t he
cat hode; wherein the organic conpound fil mconprises a hole transporting

regi on fopgpénd Gilsidight crhigdiéh dndanepgatic Nght ¥Ritth¢ abmamdortiluecd obst lighiemission is
transporting region conprising an electron transporting material; and

wher ei Mindrghinkeibht @it LRl fob bXbiRAE e BRiskieh GoflANHRP xdiRto@dter i al  and
the electron transporting material 1s provided between the hol e

transporting region and the electron transporting region. 50. An active
matri x display according to claim32, wherein at |east one of the organic

l'ight e A!d'i@la?ld@ﬁ@é‘&c&ﬁinggf) €Rln §’|¢,'v€-l{e|ré_iﬁ ﬁl'@tat R85 8 ABaniCficht bRKHAY AR

light emtting &l enent for ue color Iight emssion™is anh organic |ight

o o) ey e EURighP @A Bl kol BFEAL ABmCH 9! P llgithy SHEHAAL T ©F

state, whérein the organic nt conprises an ano , and

i i i . . . t. . de;
her ei et AR o B L B L e o B o o

conprising a hole transporting nmaterial and an el ectron transporting
regi on conprising an electron transporting

47. A display device according to claim 38, 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.

48. A display device according to claim 30,

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.
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material; and wherein a m xed region conprising both the hole transporting
material and the electron 58 29 JULY 2005 transporting material is provided
bet ween the hol e transporting region and the electron transporting region.
51. An active matrix display according to claim 33, wherein at |east one of
the organic light emtting elenent for green color light em ssion and the
organic light emtting elenent for blue color |ight em ssion izsjary mogani c
light emtting element for exhibiting Iight em ssion froma singlet
excitation state, wherein the organic |ight el enent conprises an anode, a
cat hode, and an organic conpound film provi ded between the anode and the
cat hode; wherein the organic conpound fil mconprises a hole transporting
regi on cifrprdisplagdevice Mobdirgrtaciaimost,i ng material and an el ectron
transporting region conprising an electron transporting material; and

wher ei n a m XethefeyghtdBast omadsf the Balio tightt dheiiting leRnichBfds ek colgr Night emissionand
the electron transporting material is provided between the hole

t r anspodridi the ofgafic AphABRitiME clemet fof Bluk 'ca1ds Pight! drfigsion ROANOSrea light chitipEay
devi ce according to claim34, wherein at | east one of the organic |ight

em tti ndlerBi R Rkhibiling UEIRRkiGRINGFon 4 GhkleLBALAKAteand the organic light
emtting elenment for blue color light emssion is an organic light emtting

el ement for exhieRiy ispg ofgtaﬁt!tlig}m&e?ﬁ&f‘ cBﬁlﬁﬂ%eé & RYIE! a hHolAL drfANars bhRic
wherein the organic |ight elenent conprises an anode, a cathode, and an

or gani CconﬁBWfi'lﬂg%r%{éild?diPJt@XénqﬁgarEﬁEﬂ%ﬁﬁ%fzﬁﬁod@”Ode and the cat hode; wherein

t he organi'c conpo m conpri ses e transporting region conprising a
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.

50. An active matrix display according to claim 32,

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 fransporting
material; and

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

58



hol e transporting material and an el ectron transporting region conprising
an electron transporting 59 29 JULY 2005 material; and wherein a m xed
region conprising both the hole transporting material and the el ectron
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 emtting el enenksioLy 2y0eEN
color light emssion and the organic light emtting el enent for blue color
light emssion is an organic light emtting element for exhibiting |ight
em ssi drnspasingmaterd lisprosided beiweamthe hele &ransphding ragiantred dhregrdesiion trangerting enent
conprises an anode, a cathode, and an organic conpound film provided

bet weerreglie anode and the cat hode; wherein the organic conmpound film
conprises a hole transporting region conprising a hole transporting
material and an el ectron transporting regi on conprising an el ectron
transporting nmaterial; and wherein a m xed region conprising both the hole
t r anspadrit Angctimetreatiiatlisplagdadctdinglte clainoB3, transporting material is provided
bet ween the hole transporting region and the electron transporting region.
54. A di spl ay vieskirc st 1t ometoflthe digartit Apho editingrRhhifod prebi 8slbr Bt emssibhe
organic light emtting elenent for green color light em ssion and the

or gani candi thé orgaic tiight emignElaherd: Gor Blus@oleNlight dnhisdidn BrEnS&z@ic lightamigihgani C
light emtting element for exhibiting Iight emi ssion froma singlet

exci t atdl@fiers file€hibMiAg lightRufiRRnFFogpdéifglbi Btitatich §@RNt conprises an anode, a
cat hode, and an organic conpound film provi ded between the anode and the
cat hode; 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.

52. 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, 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
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60 29 JULY 2005 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 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. 5529 Adi2egd ay
devi ce according to claim 37, wherein at | east one of the organic |ight
emtting elenent for green color light em ssion and the organic |ight
em tti feplefab®eAt for blue color light enmission is an organic light enitting
el ement for exhibiting light em ssion froma singlet excitation state,
wher ei n t he oPgeisinc mixgi regioreeammrisingrhofti e doleriranspoding reaterid hudithe elagdoran
organic conpound fil m provided between the anode and the cathode; wherein
t he or gansportggmpaseradiisfirovivesidrepréendlc Iolhuimspartisgisgon tind therebgirantraspptingi ng a
hol e transporting nmaterial and an el ectron transporting region conprising
an el egegion transporting material; and wherein a mxed regi on conprising
both the hole transporting material and the electron transporting materi al
is provided between the hole transporting region and the el ectron
transporting region. 56. A display device according to claim 38, wherein
at | east53ohdisplhy dhéceakgading td dight3sem tting el enent for green color I|ight
em ssion and the organic light emtting element for blue color Iight
eni ssion i s awhewpadiles! dr@hif tendriddid Bght heHBN tlefmerit fBX e EdiRididht ehifssion
em ssion froma singlet excitation state, 61

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.

54. 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, and an organic

compound film provided between the anode and the cathode;
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29 JULY 2005 wherein the organic |ight el enent conprises an anode, a

cat hode, and an organic conpound film provided between the anode and the
cat hode; wherein 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 wately ambsand
the electron transporting material is provided between the hole
transporting region and the electron transporting region. 57. A display
devi ce accor diwhgreirothe [cagamic3@mpaivat Blnm cempriises 8 tholsrigansortingeregioy sampridingyht
emtting elenent for green color light em ssion and the organic |ight

emi t ti ripletransporting oratepihluandcol abectrbin dghatsperting ségion canpaisingragaahictron trghspodingt t i ng
el ement for exhibiting Iight em ssion froma singlet excitation state,
wher ei migtbiinlomdani ¢ | i ght el ement conprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organic conpound film
provi ded bet wedareirhe niadderegion eahpriving legh dre holenehnkjetigaimbiods  antMier dé¢croh he
organi ¢ conpound film conprises a hole transporting region conprising a
hol e t rizmspotiig mgeriA tiepotidedbdwesn tht Relt Graibpbitiag sddivnt dnd ghe digiton tamsppitingi Ng
an electron transporting nmaterial; and wherein a m xed regi on conpri sing
both thegbel e transporting material and the electron transporting naterial
is provided between the hole transporting region and the el ectron
transporting region. 58. A display device according to claim31, 62 29
JULY 2005

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 émitting
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.

56. 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 elenment 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, and an organic conpound film provided between the hol e2s mjecioong
region and the cathode; wherein the organic conpound film conprises a hole
transporting region conprising a hole transporting material and an

el ectron transyberein thy ergepiodighbeieniesi ngmpriseslapcinedn 4 rcathsfeorand ey ongatier i al ;
and wherein a m xed region conprising both the hole transporting materi al
and t hecoalpeund foim providevsipowden i avatdearidahe ¢ahode;ovi ded bet ween the hol e
transporting region and the electron transporting region. 59. An active
mat ri x di spl ayhacoothdiongnicaoaipaund 82y covhgises b hale thapgwktirgnegioh comprisitiggani ¢
light emtting elenent for green color |ight em ssion and the organic

| i ght dmild tramsporthenartialf 0wl 4pl dlitron lfispbiti@h treghd SmipdRink inadecOty athsportihg ht
emtting elenent for exhibiting light em ssion froma singlet excitation
st at e, mirtedaidndt he organic |ight el enment conprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organi c conpound
fil m provi ded videiewes itddaedlon Corhphisapt boe tHe@Bleafinsiithd RBeSA LA UR; cld¥iBA €1 N

t he organi c conmpound filmconprises a hole transporting region conprising a
hol e t rigisRelidd Mt iSrbAbeRGwa 1B BAE EARpbAiAR SR A the GO 1ERFBihg | NI
an electron transporting material; and wherein a m xed regi on conpri Sing
both thgghel e transporting material and the electron 63 29 JULY 2005

57. A display device according to claim 30,

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
clement 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.

58. A display device according to claim 31,
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transporting material is provided between the hole transporting region and
the electron transporting region. 60. An active matrix display according
to claim 33, wherein at | east one of the organic light emtting el enent for
green color light emssion and the organic light emtting elenment for blue
color light emssion is an organic light emtting elenment for exhibiting
light emssion froma singlet excitation state, wherein the ozginlveoda ght

el enent conprises an anode, a cathode, a hole injecting region in contact
wi th the anode, and an organi ¢ conpound film provided between the hole

i nj ecting reghbereingdeastne of theouganialight emiftingeleweny foii greencnpi dight ¢rnissien
conprises a hole transporting region conprising a hole transportin

mat er i &nd ghedorganie figltt enaiting relemenpd fari iee coleglight eorsioniis ian graanicdight emiting
transporting material; and wherein a m xed regi on conprising both the hole
t r ans pstementjforesthdtifing light emissien bmaetsingtet exaitatieptate,i ng nmaterial is provi ded
bet ween the hole transporting region and the electron transporting region.
61. A di spl aywlevindke agane Ughtglanmntéamprisédan anbdy, aicathade, h daktinjectmgoégidrhe
organic light emtting elenment for green color light em ssion and the

or gani an tangdet wgthriltetanody:, aidemmenganfcaompburel filel ovilldddetweenitediolerinjestingiegidigani ¢
light emtting elenment for exhibiting |ight em ssion froma singlet

exci t atandtheshthdds; wherein the organic |ight el enent conprises an anode, a
cathode, a hole injecting region in contact with the anode, and an organic

conpound fi | mrherein tte drgagit WemPouddefilROtEnpri3ELE hold Grah@BiiRg regbil céﬂi?ﬁsﬁ@afmde;
64 29 JULY 2005 wherein the organic conpound filmconprises a hole
t r anspoole! th@spo2@igOmateR4Idhd 3h BEcBon 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. An active matrix display according to claim 32,

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
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hol e transporting material and an el ectron transporting region conprising
an electron transporting material; and wherein a m xed regi on conpri sing
both the hole transporting naterial and the electron transporting naterial
i's provided between the hole transporting region and the el ectron
transporting region. 62. A display device according to claim 35, wherein
at | east one of the organic light emtting el enent for green gy 2bomht
em ssion and the organic light emtting element for blue color Iight

em ssion is an organic light emtting elenment for exhibiting Iight

emi ssi Glﬁmi‘rnoﬁmgan%‘irwblsmm\égﬁﬂi betwwgen theshale eanspavtingsicgion land the glmiren frangparting enment
conprises an anode, a cathode, a hole injecting region in contact with the
anode, regwh.an organi ¢ conpound film provi ded between the hole i nj ecting
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 wher6@i Am active xattixrdigplayracandipg tosdlaig 330t h t he hol e transporting materi al
and the electron transporting material is provided between the hole

transporting whetinnt dvast dnbef eleastbaninlight SRR Element fHegtdcol&ighterflisGfl ay
devi ce according to claim 36, wherein at |east one of the organic |ight

em tti ngd eheogaiic light qiiaRe LPhat fir K A6 Bt @issdnds tah%rgah&amgh@ emitfRd
emtting elenent for blue color Iight emssion is an organic light emtting

65 29 HldménPRPExHEigMEIht EflssiBet RbR atélr[g%t kx@ttioRd@ssi on from a singl et
excitation state, wherein the organic |ight el ement conprises an anode, a
cat hode, a holBereit tREbiighlc li88ieRihent 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.

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

and the cathode;
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in contact wwth the anode, and an organi c conpound fil m provi ded between
the hole injecting region and the cathode; wherein the organic conpound
filmconprises a hole transporting region conprising a hole transporting
material and an el ectron transporting regi on conprising an el ectron
transporting nmaterial; and wherein a m xed region conprising both the hole
transporting material and the electron transporting naterial 2% $Ur200% ded
bet ween the hol e transporting region and the electron transporting region.
64. A display device according to claim37, wherein at |east one of the
organi ¢ | i ght whgtein tha grashisreemponnst filgr eemprises o holej teghspoetinggrsgion comprésinghe
organic light emtting el enent for blue color light em ssion is an organic
| i ght éwiet transpprtied watsnal dndraneldeirpn tramsgortting giemopiriong fan steckiorns frangberting
excitation state, wherein the organic |ight el enent conprises an anode, a
cat hodenateridkaind i njecting region in contact with the anode, and an organic
conpound fil m provi ded between the hole injecting region and the cathode;

wher ei n t he ompaminca mdnedoegich forhprisogrjpth Sedok thmbmringanstpdad taind theredagirom
conprising a hole transporting nmaterial and an el ectron transporting

r egi on teansporting mgerdad ispreditiediretweeanbplslé iragporing esloaland drcklavtren ebmparting Xed
regi on conprising both the hole transporting nmaterial and the el ectron

t ranspaegiomg material is provi ded between the hole transporting region and
the electron transporting region. 66 29 JULY 2005 65. A display device
according to claim 38, wherein at |east one of the organic light emtting
el ement for green color light em ssion

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

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.

63. 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
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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 |light el ement conprises an
anode, a cathode, a hole injecting region in contact with the anode, and
an organi ¢ conpound film provided between the hole injecting region and
the cat hode; wherein the organic conpound filmconprises a hobgJuLy 2005
transporting region conprising a hole transporting naterial and an

el ectron transporting region conprising an electron transporting nmaterial;
and whenlament for pxhibiting kgt emissionfrinsi simglds exditatirestitel e transporting nateri al
and the electron transporting nmaterial is provided between the hole
transporti ng mégieorthangatibdightl edament comprsaspoartolla@ cathedg, @awleGhjectivgdegon ay
devi ce according to claim30, wherein at | east one of the organic |ight
em tti ngceitetredth tHeamody, eshamaanic dongotindfifnsmovided bunekechtie: lolgiajeting regibn
emtting element for blue color light emssion is an organic light emtting
el ementanfldie cathbildyi ti ng |ight em ssion froma singlet excitation state,
wherein the organic light elenment conprises an anode, a cathode, an

el ectron i nj eatheRfh the @giatit dohpoaitt Aled cothprived B dokatdgibingaBgod BoRpigsiy £
conpound fil m provi ded between the anode and the electron injecting

r egi on;hoWedrpditd iafiglodhd GnGRERON Benshbifl ¢AUGH tohFisg haleectrb@BaRPoiing g
region conprising a hole transporting material and an el ectron

t ranspgpdtérit® #m@Qi On conprising an electron transporting 67 29 JULY 2005
material; and wherein a m xed region conprising both the hole transporting

mat eri al and tpereh] £k i ' el LSt i L he
hol e transporti ﬁ‘g rig%%cﬁr}ggnlgﬁ t@dﬁiﬁgfﬂ&%g@t@g&n@g%éoﬁlr%ﬂ%ﬁﬁ%@%V@&&o

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

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 emitling
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.

66




region. 67. A display device according to claim 31, wherein at |east one of
the organic light emtting elenment for green color light emssion and the
organic light emtting element for blue color light em ssion is an organic
light emtting elenment for exhibiting |ight em ssion froma singl et
excitation state, wherein the organic |ight el enent conprises an anode, a
cat hode, an electron injecting region in contact with the caehdd® z20ed,d an
organi ¢ conpound film 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

el ectron transporting region conprising an electron transporting material;
and Mer@iﬁdﬁp%ﬁ@@wa&g‘rr ngéoetpini F.ng both the hole transporting material
and the electron transporting material is provided between the hole
“transporting mégieomatderdt eriteofdheorgamn light enstpiog tiemgnt foegicemcol@8lighnemizsion ve
matri x display according to claim 32, wherein at |east one of the organic

| i ght emidtthé mgast dighinémitting ¢jereen foobloe cbliog hightemissiinois anamghnichbglo regatting
light emtting elenent for blue color light emssion is an organic |ight
em tti rdemant fomexiibiting light emixsioh fign 4 didletergimtdomstatty om a si ngl et excitation
state, wherein the organic light elenent conprises an anode, a cathode, an
el ectron i nj esdhereth the od@nid Ught 2@t c@gprivas amardetaagithode, tarholdijectirighegien and
an organi ¢ conpound film provi ded between the anode and the electron

i nj ect iifl Gorit&® Wi thedAdd« bid Al gai C@MpOutDRROPOHdEd baiweTRY hdemjeatifpabson
transporting region conprising a hole transporting material and an

el ect r aipdtkicatv@s;t i ng regi on conprising an el ectron transporting

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.

66. A display device according to claim 30,

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
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material; and wherein a m xed region conprising both the hole transporting
material and the electron transporting material is provided between the
hol e transporting region and the electron transporting region. 69. An
active matri x display according to claim 33, wherein at | east one of the
organic light emtting elenment for green color light emssion and the
organic light emtting elenent for blue color |ight em ssion pgJay 208ani c
light emtting element for exhibiting Iight em ssion froma singlet
excitation state, wherein the organic |ight el enent conprises an anode, a
cat hodematenialgindct ron injecting region in contact with the cathode, and an
organi ¢ conpound film provi ded between the anode and the el ectron

i nj ecting regwareinvhemeidregitve cangyasitigcbotiothe duledrdnspontingangernia @esd &heraddcgon
transporting region conprising a hole transporting material and an

el ect r dranspogiirgpoattiiaids pregiahbatwegarthsholg tramspeding tapin ahd drsyetrbn trgnsportingr i al ;
and wherein a m xed region conprising both the hole transporting materi al
and t heegibectron transporting material is provided between the hole
transporting region and the electron transporting region. 70. A display
device according to claim 34, 69 29 JULY 2005 wherein at |east one of the
organic light emtting elenent for green color |light em ssion and the

or gani ¢ 47 glatspRydéditd@caiREetlaifo31, bl ue color light em ssion is an organic
light emtting element for exhibiting Iight emi ssion froma singlet

excitation st aigreiniaéRt suel dFehOHGANE Ggttl BMing bRARAL f_oP%x’éPﬂ ES16Slighd cRRGES, @
cat hode, an electron injecting region in contact with the cathode, and an
or gar?i Can QAP S1Akc flighe R d&HeRSEMBIRE cbIRP HaMASGs@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
matertal; 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.

68. An active matrix display according to claim 32,
wherein at least one of the organic light emitting element for green color light emission
and the organic light emitting element for biue 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
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the electron injecting region; wherein the organic conmpound filmconprises
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 materi al
and the electron transporting material is provided between the hole
transporting region and the electron transporting region. 7129 Adi2008 ay
devi ce according to claim 35, wherein at | east one of the organic |ight
emtting el ement for green color light em ssion and the organic |ight

em t ti rfggien Brasntack with %‘P gatheds, ard an ¢ypanicermpobohfilng prerided hetween the gimdeend t t i ng
el ement for exhibiting light em ssion froma singlet excitation state,

wher ei rihe flectiondriedting kigigme el enent conpri ses an anode, a cathode, an

el ectron injecting region in contact with the cathode, and an organic
conpound fi | mwhemin tie drdgasicweepotrvkefilan caeprada holkearasbpectingongivmjceroprisig a

regi on; wherein the organic conpound filmconprises a hole transporting
regi on lodamparisgariige matetiall andtanahpron tramgoning esgial comalismp aelefctrootransporting
transporting region conprising an electron transporting material; and

wher ei material;a@d r egi on conprising both the hole transporting material and
the electron 70 29 JULY 2005 transporting material is provided between the
hol e transpor twhegin €gibaa ragien thfprigtiotiothe thoRNEAASICHindOm4teigil @Rd théZlechon

di spl ay device according to claim 36, wherein at | east one of the organic

l'i ght  efinkiortig RAteri i prb@ifedbdREEnaRd Bile trigPériiffTeaiinQRAd tWect:be trBispafihe
light emtting elenent for blue color light emssion is an organic |ight

em t ti Nggion.

69. An active matrix display 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, 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.

70. A display device according to claim 34,
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el ement for exhibiting Iight em ssion froma singlet excitation state,
wherein the organic light el enment conprises an anode, a cathode, an

el ectron injecting region in contact with the cathode, and an organic
conmpound fil m provided between the anode and the electron injecting

regi on; wherein the organic conpound filmconprises a hole transporting
region conprising a hole transporting material and an el ectr @hJULY 2005
transporting regi on conprising an electron transporting material; and
wherein a m xed regiqn conprjsing hoth the hole transporting materjal and
the el ectron “?’F’&H’s%gﬁ"aﬁ g %leee?rg c fl@tmwpﬁslams@tﬁﬂwﬁﬂt #RlOTHghp emission
transporting region and the electron transporting. region. 73. A display
devi ce 3 b areac dightcemittingsstemens dpreblpe gplor Hghttemypnionois anasasighght emitins ¢
emtting elenent for green color light em ssion and the organic |ight
emtti rf‘gef’éﬂnéf?éﬁ%hlbléﬁg gghﬁémeséloafmm feslet ereitgfiomstats, an organic |ight emtting
el ement for exhibiting light em ssion froma singlet excitation state,
wher ei n t he omgassinctheioggenicdighhelameniorppiprisessanaanoda dokathode, catelastien ingrting

el ectron injecting region in contact with the cathode, and an organic
conpourrégipn imeoptaeiwille thelvethoges and dmcorganicleongproand file privisied betwe¢mihe enddegnd
region; 71 29 JULY 2005 wherein the organic conpound film conprises a hole
t r ans pdht élegronggedimgeegipr i sing a hole transporting material and an

el ectron transporting region conprising an electron transporting nmaterial;
and wher ei n awhiereidthe egganic @orpoundfiing céropdiset hdolearamsiortinpspegioh icogprivtgeai al
and the electron transporting nmaterial is provided between the hole

t r anspdiold nghspagh® marridl dddeanadi@abn aAndpoAIRE Peidr C@nprisigiadrelectron 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 transporiing

region.

71. 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, 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 iransporting material and the electron
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74. A display device according to claim 38, 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 emi ssion froma singlet
excitation state, wherein the organic |ight el enent conprises an anode, a
cathode, an electron injecting region in contact with the cathdd& 208hd an
organi ¢ conpound film provi ded between the anode and the electron
i njecting region; wierein,the organi c conpound fi| mconprises a hole
transp ?Hﬁ’&%géﬁﬁtﬂ?‘?‘l E&%Ylﬁf%ﬂ?‘i‘-&"e&%%%e F@ﬂ%ﬁ% TeBI0g 2R e relegiron fRnseeyting
el ectron transporting region conprising an electron transporting material;
and whéf®Pth a ni xed regi on conprising both the hole transporting nateri al
and the electron transporting material is provided between the hole
transporting region and the electron transporting region. 75. A display
devi ce according to claim 30, wherein at |east one of the organic |ight
eni tti ng2ef divplay devige ageasding éotleim 36, ght eni ssion and the organic |ight
emtting elenment for blue color light emssion is an organic light emtting
72 29 JULY 200%cmeincatdenst dngrof dhendrgami¢ Hghtlemjtting eleinssti fongeeroenler lighhgthission
excitation state, wherein the organic |ight elenent conprises an anode, a
cat hodend dhéotgeni tighicernitigngr dgnemn fori blue oolbrtightwintissianhie aarmoghmjc bght emitting on
injecting region in contact with the cathode, and an organi c conpound film
provi desdenest foe exhibitieg higlt emissioe doimesingdgiercitatiodststhe el ectron i njecting
regi on; wherein the organic conpound filmconprises a hole transporting
regi on conpr i sthagirathe fogdaaict lighth sipmeiiti coghprigdsemi ambdg acatiode | aaciecaon injecting
transporting region conprising an electron transporting

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

Tegion.

73. 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, an electron injecting
region in contact with the cathode, and an organic compound film provided between the anode and

the electron injecting region;
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material; and wherein a m xed region conprising both the hole transporting
material and the electron transporting material is provided between the
hol e transporting region and the electron transporting region. 76. A

di spl ay device according to claim 31, 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 em ssion is an or gadwly 200§ ht
emtting elenent for exhibiting light emssion froma singlet excitation
state, wherein the organic |ight elenment conprises an anode, a cathode, a
hol e i nj ecti nd*hewli ba organiccorpaend fiim pomprisesp bals, tranpposiingcegion CPmMpREiRg dg
region in contact wth the cathode, and an organic conpound fi1m provided
bet weerholthwanspgring miatstieli ang ancelgetan HaRPPeTiag etgien eamprisinigaotalastor Eagisperting
wherein the organi c conpound filmconprises a hole transporting region
conpr i shglgriak; anfol e transporting material and an el ectron transporting

regi on conprising an electron transporting material; and wherein a m xed
regi on conpri svhexgirha trixediregim bempristngstmdr theglenteaneparting raatelridl ed Gleeddctron
transporting material is provided between the hole transporting region and
t he el donsmnting aateged it prmygddBb@Sechlhe/hdd Ganspeting regionZAnd edilapba yragbpuitiog
according to claim32, wherein at | east one of the organic light emtting
el enentregion. green col or light em ssion and the organic light emtting

el ement for blue color light emssion is an organic light emtting elenent
for exhibiting light em ssion froma singlet excitation state, wherein the
organic |ight elenent conprises an anode, a cathode, a hole injecting

regi on 74nAdeplzadbvivé icbortiihg taleidesg,an el ectron injecting region in contact
wi th the cathode, and an organic

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 lighf 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.

75. A display device according to claim 30,
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
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conmpound fil m provided between the hole injecting region and the el ectron
injecting region; wherein the organic conpound filmconprises a hole
transporting region conprising a hole transporting naterial and an

el ectron transporting region conprising an electron transporting nmaterial;
and wherein a m xed region conprising both the hole transporting materi al
and the electron transporting material is provided between tbkeJihol2e05
transporting region and the electron transporting region. 78. An active
matrix display according to claim33, wherein at |east one of the organic
li ght eﬂ$mw¢ﬁ@eﬁn@m@mhéﬁemwgpeéﬁnu&mmﬁdBx@ﬁﬁmeﬁﬁgs|on and the organic
light emtting elenent for blue color light em ssion is an organic |ight
emtting el embereinftbe owgatic bighti abeyndni gdmhpréses arsinode, farcathode, gibalyl injectingagion i on
state, wherein the organic |ight el enent conprises an anode, a cathode, a
hol e i rij eottach gyith dizsi aonde, amelegranagjectinigtrégitria camed evithdle el ect ron i nj ecti ng
region in contact with the cathode, and an organic conpound fil m provi ded
bet weercathbde, hud an drggrec canmepuné flno prosived béteveal the hole injeating etgiongind dgi ebetron
wherein the organic conpound filmconprises a hole transporting region
conpr i Shjaging rdgdor9 JULY 2005 hol e transporting material and an el ectron
transporting region conprising an electron transporting material; and
wherein a m xedefegihe BrgaiFoinpongl gt Borhfited helettfanfipist refign mhp.ﬁslnag a and
the electron transporting material is provided between the hole

t r anspaold whsp@GhOmariisl dnden@lRebA @BndpbRAAS R&Yidn dhprisgiaAtiecttOn tdidpeEih Ve
matri x display according to claim34, wherein at [east one of the organic

| i ght epaddi;ngdel enment for green color light emssion and the organic
l'i ght enlttlng el enent for blue color light em ssion is an organic |ight

emtting 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.

76. A display device according to claim 31,

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 transporting
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el ement for exhibiting Iight em ssion froma singlet excitation state,
wherein the organic light el enent conprises an anode, a cathode, a hole
injecting region in contact with the anode, an electron injecting region
in contact wwth the cathode, and an organic conpound film provi ded between
the hole injecting region and the electron injecting region; wherein the
organi ¢ conpound film conprises a hole transporting regi on copdilsiligs a
hol e transporting material and an el ectron transporting regi on conprising
an electron transporting nmaterial; and wherein a m xed regi on conprising
both t HESWdl e transporting material and the electron transporting material
is provided between the hole transporting region and the el ectron
transporting region. 80. A display device according to claim 35, wherein
at |least_one of the organic light emtting elenent for green color I|ight

eni ssi on'7- Adisplayidedeapsperdingitqelainedi.t ti ng el ement for blue color |ight

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

em ssi on fromvwdesimglleast enccdfithe prganic hightemitrisg lomel fyr 2BO5 calprelight pmiskien
organic light elenment conprises an anode, a cathode, a hole injecting

r egi on andrthe orgarictlighi ¢thittingeelemerd dor bine eblec ligigrenissiancisi angprganip bght iemiltiogt act
with the cathode, and an organic conpound film provi ded between the hole

i nj ect i ekgmangfir exhibitidg tighe emisionfiom 4 sipgdettekeigitioesgfaton; wherei n t he organic
conmpound filmconprises a hole transporting region conprising a hole
transporting neeein thb ofgadic dightedl@ndnt oomprisasn spaicde,ocattede, arhoboinjee g mgioan

el ectron transporting material; and wherein a m xed regi on conprising both
the holia coitagsyti the agodepireéle@tonaideting @egbre il dofifact Wit fHeathbid)@ndvad efchifit | S
provi ded between the hole transporting region and the el ectron transporting

r egi on. 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.

78. An active matrix display 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
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81. A display device according to claim 36, 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 emi 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, aaJiélyeoos on
injecting region in contact with the cathode, and an organic conpound film
provi ded between the hole injecting region and the electron injecting

r egi on;holhegnspeitingmatsriglzand ancelgeirow FransppIting cegigir ospsisig e edectrpm Halpering g
region conprising a hole transporting nmaterial and an el ectron

t r ansporaemak andgi on conprising an el ectron transporting material; and
wherein a m xed region conprising both the hole transporting material and
t he el ectron whemispontadrgziomtenprafing wtip thehobathnkpeirtivgematertivd ahdthe clectron
transporting region and the electron transporting region. 76 29 JULY 2005
82. A dramppoatyngdesteria igprovidel bagweean thd bolenrBporting region aat theads:trow renspbriitge
organic light emtting elenment for green color light em ssion and the

or gani aegioght emtting elenment for blue color light emssion 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 with the anode, an el ectron

i nj ecti My, ABGLDR mdri:xARilacdcciiding té Bigine®4,hode, and an organic conpound film
provi ded between the hole injecting region and the electron injecting

region; wher eiwhefehatQé3eMMCofGRAHMIE 1ibht! dMiGIBPRIchRBSToR glteh Bolbr RS BRIsELAY
region conprising a hole transporting materral and an el ectron

tr anspoynlii (A8 ofpBit ABhE MR SEIBHeR TobIRE hIRP 1ikKARIRMIT isNGh orfBHE iR emifing

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
mateﬁal; 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.

80. 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,
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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. 83. A display
devi ce according to claim38, wherein at | east one of the organic |ight
emtting elenent for green color light em ssion and the organic |ight
emtting elenent for blue color light emission is an organic RPdUtY29Abtti ng
el enent for exhibiting light em ssion froma singlet excitation state,
wherein the organic_light el ement conprises an anode, a cathode, a hole

i nj ecting regivBirein the oeganigdightglement pamprirseian anpde.cl wioded holg ialeetinggegieni on
in contact with the cathode, and an organic conpound fil m provided between
t he holig cPrpEvithnge paggeotn eerdronivieding degiomin epntaet Vitly theecgihode. anghar eiganie he
organi ¢ conpound. filmconprises a hole transporting region conprising a

hol e t repmppund filagpravided besivecnrile kole igjeeting region pachtbp electrangniedigasgiovnpr i si ng
an electron transporting material; and 77 29 JULY 2005 wherein a m xed
regi on conpri gihetgirhbthetorgants dooipound flms pemprises) a atectransportingriregior ceinpdtinga
transporting material is provided between the hole transporting region and
t he el dote wamsporting patetinhapd anegéctmn ti8hsporing iregidragonsigisingeanadeoosl itragppbwing | ai m
48, wherein a concentration of the hole transporting material in the m xed
regi on waenaasds whil e a concentration of the electron transporting
material in the mxed region increases in the direction fromthe anode
toward the catWiethin a dxedAcgibs pbaprisieyvbatie trdoby insgoriitg Mh@iiihad thedietehn a
concentration of the hole transporting material I1n the m xed region

decr eas@msptiinEmatefidl ie srovided ba@Wedi thé hsle h@pbRia rdgici A Ak diegroMhRipbAing i N
the m xed region increases in the direction fromthe anode toward the

cat hoderegi8f. A di splay device according to claim66, wherein a
concentration of the hole transporting

81. 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
clement for exhibiting light emission from a singlef 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.
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material in the m xed region decreases while a concentration of the
el ectron transporting nmaterial in the m xed region increases in the
direction fromthe anode toward the cathode. 87. A display device according
to claim75, 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 mixed region increases in the di?e@lfYiansfrom
the anode toward the cathode. 88. A display device according to claim48,
wherein g he m xed region has g thjckness in a range of 10 rimto 100 nm
89. A di@pﬁ&iﬁpéﬁgf’%@aﬁﬁ?ﬂ?’&it% 23Tl ai m 57, wherein the mixed region has a
thi ckness in a range of 78 29 JULY 2005 1Qnnt ol00nm 90. A djsplay device
according to cYhsieH gdeastpns ithe erganicdight emitige slsmenisfongiern eqlprdight pPHisEion ange
of 10nntl00nm _ 91. A display device according to claim75, wherein the
mi xed rabgiths orzaric dighhemitingselement Jory blhg eoler lighgramissipn is Gwrarganglight, eaiidipg ay
devi ce according to claim48, wherein a material for exhibiting |ight
eni ssi cﬁﬁemeélt’éfﬂég@blﬁl@g light emiisgion fioeys vrgletgacitationlstatel ay devi ce according to
claim57, wherein a material for exhibiting light emssion is added to the
m xed regi on. whgreinpthg jorgehia yighlealéroent geroprisds myanode,d cathed6 6, holehinjeeting ragion
material for exhibiting light emssion is added to the m xed region. 95. A
di spl ayingentadeviticibe aaidegant deattoaiimedhy redien @i contachwitle theahthbde, ask i bighning
light em ssion is added to the m xed region. 96. A display device according
t o cl aicwmp8yndifiler movided betsvemitlad hofioimjeetitig dogivn mgl the glattremrihjeaingnedion;added to a
part of the m xed 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.

83. 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
clement 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
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97. A display device according to claim57, wherein a material for
exhibiting light emssion is 79 29 JULY 2005 added to a part of the m xed
region. 98. A display device according to claim®66, wherein a naterial for
exhibiting light em ssion is added to a part of the m xed region. 99. A

di spl ay device according to claim75, wherein a material for exhibiting
light emssion is added to a part of the m xed region. 100. A28iyyy2895

devi ce according to claim 30, wherein at | east one of the organic |ight
emtting elenent for green color |ight em ssion and the organic |ight
emitting el endherefior mbjedaegion spmprisiigtbodhihs diolsriranspostingonejeiial @nd thgielecBam t t i ng
el ement exhibiting |ight em ssion froma singlet excitation state, wherein
t he or genpreortinggnateréakis prpyidedeheatmesntthelop rinspertingiregivodisd the lestrm rensperting | e
injecting region in contact with the anode, and an organic conpound film
provi dgégipat ween 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 forned between the
hol e injecting region and the organic compound film 101. A display device
accor di ri¢. thodisplay dedde actheling to dbinl é§swhaie aofontérgratisrgahite halgivinseorting i ng

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

el enentmdtaral i the mixddaegibn ddrieassyivdsie avoncn@ationrof drietectrogbhinsportifg magrialéh enment
exhibiting light em ssion froma singlet excitation state, wherein the

or gani cth¢ mfHeti repiod ihéregeeinahediteciapirh $@nade towadeahe atlpdé.hode, a hole 80 29
JULY 2005

85. A display device according to claim 57, 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.

86. A display device according to claim 66, 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,

87. A display device according to claim 75, 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.

88. A display device according to claim 48, wherein the mixed region has a thickness in a range of

10 nm to 100 nm.

89. A display device according to claim 57, wherein the mixed region has a thickness in a range of
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injecting region in contact wth the anode, and an organi c conpound film
provi ded 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 fornmed between the
hol e injecting region and the organic conmpound film 102. An active matrix
di splay according to claim32, wherein at |east one of the orgamwy Jdooght
emtting elenent for green color light em ssion and the organic |ight
emtting elenment for blue color light emission is an organic light emtting
el ement10gahiobliOPinmg | i ght enmission froma singlet excitation state, wherein
the organic light emtting el enent conprises 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 the cathode; and wherein a
m xed r €W Anlisplagndevisd avgomingdo elninab6, iwheteirdibe mixedtrbgiohdse thinfreed inagarge @f on
and a material included in the organic conpound filmis fornmed between the
hol e i ni0ewt tori@Omegi on and the organic conpound film 103. An active matriXx
di splay according to claim33, wherein at | east one of the organic |ight
emtting elenment for green color light em ssion and the organic |ight
emtting elenment for blue color light emssion is an organic light emtting
el ement g@xhidplalydgvibd gRbrdRIFItS Slaldi 75, WiHtoth T Riketre@HChdsatthiekhesd ifla@angdlder ei n
the organic light emtting el ement conprises an anode, a cathode, a hole

i nj ectiMthnk ®JI00Mn.N contact wth the anode, and an organic conpound film
provi ded between the hole injecting region and the cathode; and 81 29 JULY
2005 wherein a mxed region conprising a material included in the hole
injecting region and a

92. A display device according to claim 48, wherein a material for exhibiting light emission is

added to the mixed region.

93. A display device according to claim 57, wherein a material for exhibiting light emission is

added to the mixed region.

94. A display device according to claim 66, wherein a material for exhibiting light emission is

added to the mixed region.

95. A display device according to claim 75, wherein a material for exhibiting light emission is

added to the mixed region.

96. A display device according to claim 48, wherein a material for exhibiting light emission is

added to a part of the mixed region.

97. A display device according to claim 57, wherein a material for exhibiting light emission is
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material included in the organic conpound filmis fornmed between the hole
injecting region and the organic conpound film 104. A display device
according to claim 34, wherein at | east one of the organic light emtting
el ement for green color light emssion and the organic light emtting

el ement for blue color light emssion is an organic light emtting elenent
exhibiting light em ssion froma singlet excitation state, whesaiuy 2obe
organic light emtting el ement conprises an anode, a cathode, a hole

i njecti ng region in contact with the anode, and an organic conpound film
provi deddesip aeveart of the mhgddaegipmj ect i ng regi on 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 forned between the
hol e injecting region and the organic conmpound film 105. A display device
accor di i§. podigfllai davBs, acudrdingito claim 166 awhereiner mébtetidl fooexgebiiing lighylemissiontis i ng

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

el enmentadflattolalpae of the aiixdd rggibn.em ssion is an organic light emtting elenent
exhibiting light em ssion froma singlet excitation state, wherein the
organic light emtting elenent conprises an anode, a cathode, a hole
injecting region in contact with the anode, and an organi c conpound film
provi dedobat digiy ddvieeht@ding ip elairh 179, WRgkian ardHilner edfibiasieliglarehighariei n a
m xed region conprising a material included in the hole injecting region
and a JdBédEniadhart 0Ntk iRl fegioh.he organi c conpound filmis fornmed between the
hol e injecting region and the 82 29 JULY 2005 organic conpound film 106. A
di spl ay device according to claim 36,

100. A display device according to claim 30,

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.

101. A display device according to claim 31,
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
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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 elenment 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 ement
conprises an anode, a cathode, a hole injecting region in contact with the
anode, and an organi c conpound fil m provi ded between the hol e 29Uup¥znsng
region and the cathode; and wherein a m xed region conprising a nateri al
included in the hole injecting region and a material included in the

or gani cinigstRgoagien i qoptariwithothaeepdecngden arganie coropani dilre pravidgd betyieomthahelet he
organi c conpound film 107. A display device according to claim37, wherein
at | eastnjcofing region pral the epibnds; aridght emitting el ement for green color |ight

em ssion and the organic light emtting el ement for blue color Iight

em ssion is arwhsregramimgxeldirgdion emprisingg matrginetuded v the hole gnjéctiphtegemiasd aon
froma singlet excitation state, wherein the organic |light emtting el enent
conpr i simsteraal izoholde in the omphio dempaumiddile is fonpetbdtwepnribghadainjeetinprpian tindibeh t he
anode, and an organi c conpound fil m provided between the hole injecting
regi on apzhid domnpoahdifile; and wherein a m xed region conprising a nmateria
included in the hole injecting region and a material included in the
organi ¢ conpound filmis formed between the hole injecting region and the
organi ¢ conpound film 83 29 JULY 2005 108. A display device according to
cl ai m 38102nWAeaeive ndtrid digeidy @B6dRE té Bgin03Pani ¢ |ight emitting el ement for
green color light emssion and the organic light emtting elenent for blue

color 1ight erilefdiPm lbst 3Rk O 9 Biganik light enfifingleldftbnt Bk @FRAoBX Ry ickdidBn! | ght
em ssion froma singlet excitation state,
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.

103. An active matrix display according to claim 33,
wherein at least one of the organic light emifting 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
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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 c 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 fgdpLyP08s A

di spl ay device according to claim 30, wherein at |east one of the organic
light emtting elenent for green color light emission and the organic

| i ght emittinghetebraemixed egidy wwamptising p mategial inelilessinglee hiode mjecdngrggive and ght
emtting elenent exhibiting light em ssion froma singlet excitation

st at e, mtienaingludbdindhegangamic bomypriune filr §s fognesll tetveaeh thedwpr inpetingangiamaddhe a
cathode, a hole transporting region conprising a hole transporting

mat er i airgangn@mpolndyflm.em tting region, and wherein a m xed region
conprising the hole transporting material and a material included in the
light emtting region is formed between the hole transporting regi on and
the light emtting region. 110. A display device according to claim 31,
wher ei n @i, A diaplhy deviceabcdriiag ardaimida, | i ght enmitting el ement for green col or
light emssion and the organic light emtting elenment for blue color |ight
eni ssion i s amvhefegodtil€asl o@hif tRbrohnid Bg4mid@ing bleMerOBP gebie 636 1igX binkkibh Ng
light em ssion froma singlet excitation state, wherein the organic |ight
eni tti ngdehe bRpkic HRAPEMESSE d8nal Feeblud csi8t NP mididitlsan 6r§@ﬁb’3 R&Ht tekiging €91 ON
conprising a hole transporting material, and a light emtting region, and

wher ei ne|gndht $@ebiHRIIM HRFBA O elPafod f@BSPorting material and a
material included "in the light emtting region is formed between the hole

transporting r@gtd tNerghlle 1lghO2hmithS ©lhfd8t 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.

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 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
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region. 111. An active matrix display according to claim32, wherein at

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

em ssion and the organic light emtting element for blue color Iight

em ssion is an organic light emtting element exhibiting |ight em ssion
froma singlet excitation state, wherein the organic light emtting el enent
conpri ses an anode, a cathode, a hole transporting region cogpulyizogs a
hol e transporting material, and a light emtting region, and wherein a

m xed region conprising the hole transporting naterial and a materi al

i ncl udedgdnie gohpotmdyfilm.eni tting region is formed between the hol e
transporting region and the light emtting region. 112. An active matrix
di splay according to claim 33, wherein at | east one of the organic |ight
emtting elenent for green color light em ssion and the organic |ight

em tti ngloél &dplty doicelakceediagtooriaim 3Pht em ssion is an organic light emtting
el emrent exhibiting Iight em ssion froma singlet excitation state, wherein
the organi c | wmgbicireatilédst g ¢l tB®@ini€ U cnikifg ARmMAMNOMBE green calbinigthe emBsibe| €
transporting region conprising a hole transporting material, and a |ight

em tti ngdregbfAnic AFHt eniidpeilement ToXBide o619 AEhi CMTRNdrSIsNE dri@idBYIR emittin
transporting material and a material included 85 29 JULY 2005 In the %ight
em tti Ngerhe@b:Mibitise fighk BRMsiBE HHRAILIddRe el@laod fi@QSPOrting region and the
light emtting region. 113. A display device according to claim 34, wherein

at | east one Qfhctchf R SRAKE 1lghORBinitBAR felehfad: SbAPRRS aBOeInoElé,e§'%la1ﬁ9de§’ra h&lght

em ssion and the organic light emtting elenment for blue color Tight
em SSi OfjebnedBai HAUBhGct Wit the S19dLleh@ 9n offhGEEShpdtt kikth bid¥el b PRL RStk ON
froma singlet” excitation state,
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.

107. A display device according to claim 37,

wherein at lv_east 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.
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wherein the organic light emtting el enent conprises an anode, a cathode, a
hol e transporting region conprising a hole transporting material, and a
light emtting region, and wherein a m xed region conprising the hole
transporting material and a material included in the light emtting region
is formed between the hole transporting region and the light emtting
region. 114. A display device according to claim 35, wherein asJlgasnsone
of the organic light emtting element for green color |light em ssion and
the organic light emtting el enent for blue color |ight emssion is an

or gani ¢ 108ghdisplay devigegpecasfliogbanlaimsd®, bi ting |ight emi ssion froma singlet
excitation state, wherein the organic light emtting el enent conprises an
anode, a cat haodeteinatiedstone ofthe prganic hightresyttiog elsowpt fos gregn golbolight emission
transporting material, and a light emtting region, and wherein a m xed

r egi on andrtpe osganig ligheerhivling ¢lemers for biun golvafighti enhissordiseannegarid Hihtiendttinged i n
the light emtting region is forned between the hole transporting region
and t heslé¢magihexhebiiing lghy emissigh fiom al<dfglet Axdiatipn sipte,devi ce according to claim
36, 86 29 JULY 2005 wherein at |east one of the organic light emtting

el ement for gméereirc dieobrghmigighe rhsising relend&ndl coipries ganarde,i glvhtheds, td holg

el ement for blue color light emssion is an organic |light emtting el enent
exhi bi tinRgting rgglon Bdosatonit the Bhddle.Sind gh Skgais Corhpdund Milrd atvRicd bieken the hble
organic light emtting el ement conprises an anode, a cathode, a hole

t r ans poffettitg regen ol thOeakddei44d a hol e transporting nmaterial, and a Iight
emtting region, and wherein a m xed region conprising the hole

transporting RpdeRid /i@ dedonEnirisily ol RabiM fRIddBd 1ih8e hol8 Mjecti tdeioRGnd 891 ON
is formed between the hole transporting region and the Iight emtting
r€gl ON. material included in the organic compound film is formed between the hole injecting region and the

organic compound film.

109. A display device according to claim 30,

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.

110. A display device according to claim 31,
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
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116. A display device according to claim37, 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 elenment 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 transpagjuwuygoos
material, and a light emtting region, and wherein a m xed region
conprising the hole transporting material and a material included in the

| i ght eatgreant erduibiting light ¢raission frew atsingleb exritetien #at.e transporting regi on and
the light emtting region. 117. A display device according to claim 38,
wher ei n at | eadereondheofrgatie lighgamiting ielghnente norhprisag ae| aavdanta cathodyr eelwleol or
light em ssion and the organic light emtting element for blue color I|ight
em ssi dransportang regigmenngprisinglathobrtransponting redtenmbrand e Xiphteintiiting rdgiophandeni ssi on
froma singlet excitation state, wherein the organic |light emtting el enent
conpri ses an hedi a mixed tdpiohesomaribiog the Sidle2BinspotiMg20iidrial amispatetial igluded)i on
conprising a hole transporting material, and a |light emtting region, and
wher ei rinahafighe @mitdqg eegicnogornrt gtvicae thkohode iridpafing tdgivg dadttes light eamting
material included in the light emtting region is fornmed between the hole

t ranspaggiomg region and the light emtting region. 118. A display device
according to claim 30, wherein at | east one of the organic light emtting
el ement for green color light emssion and the organic light emtting

el ement for blue color light emssion is an organic |light emtting el enent
exhi bi ting. Ad gfive SRIrRiPhyfat Mg & dMimeh, excitation state, wherein the
organic light emtting el enment conprises an anode, a cathode, a |ight

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.

112. An active matrix display 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 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
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emtting region, and an el ectron transporting region conprising an el ectron
transporting material wherein a m xed region conprising the electron
transporting material and a material included in the light emtting region
is formed between the electron transporting region and the light emtting
region. 119. A display device according to claim 31, wherein at |east one
of the organic light emtting elenment for green color |ight eg®ddiY@ios and
the organic light emtting elenent for blue color light em ssion is an
organic light emtting elenent exhibiting |light em ssion froma singlet
exci t atindee Bghi emitting egianns formed lhgtyrer the 1@9%@ transperipg ipgiomeind ke BEYnsritieg an
anode, a cathode, a light emtting region, and an electron transporting
regi on Te@fpri sing an el ectron transporting material wherein a m xed region
conprising the electron transporting material and a material included in
the light emtting region is forned between the el ectron transporting
region and the light emtting region. 88 29 JULY 2005 120. An active
mat ri x dil§ph digplax deyiadiangprdiog tl dinm 332, wherein at | east one of the organic
light emtting elenent for green color light emission and the organic

| i ght emitti ngvheteenari¢ast are dfltheorgadio tighti eghiting rlessitofior e rolor light miskipg ht
emtting elenent exhibiting light em ssion froma singlet excitation

st at e, aneheirgahibdight eaitlirg ¢leghit fenblut icolgr dilenemissianoiRn @gmialigha raditing a
cathode, a light emtting region, and an electron transporting region
conpr i sdléergenmexiabitag Hghb efnfsaion fomtd shilarek@faiial satwher ein a m xed region
conprising the electron transporting material and a material included in
the I'ight en titieRfh HRYbAANIE Jight eiREnd RIHRAD cblfriRh QG! 4rRbe,! 4 RBGPW, td Ade
region and the light emtting region. 121. An active matrix display

accor di iRghspoRtisg @gibh &mprising 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 emiiting

region,

114. 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 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.

115. A display device according to claim 36,
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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 elenment exhibiting |ight 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 transporting nateri2abuLvdoesei n a
m xed region conprising the electron transporting material and a materi al
included in the light emtting region is fornmed between the el ectron
transporting Mdgfcihatdenst @nﬂeﬂﬂtggﬁﬂgani@ﬂi'ghttqnﬁ@ing elgimgnt for gen polei kghtt gipissieni ce
according to claim 34, wherein at |east one of the organic light emtting
el errentﬂngdhe greawin light emitlingyélementifos blua colan dighthemissiqaisi an drggi lightientifting

el ement for blue color light emssion is an organic light emtting 89 29
JULY 20@nant exebitinglight bintssing floingteingdetiesaifation §tatem a si ngl et excitati on
state, wherein the organic light emtting el enment conprises an anode, a
cat hode, a | i glhereirethet bigagic rigxht emitting dtleanene lcemprisen anr andgos tehthgde, eghaa
conprising an electron transporting nmaterial wherein a m xed region

conpr i strangpdriiey region tompisingarispotinspatingihatetif) and adight emittidgirgion, ael uded i n
the light emtting region is forned between the electron transporting
regiron and t hevheieffhd mixefirddior \@mnipeiging fhe hb23ranépotkirpthadridlend £ Maragandidag t o
claim 35, wherein at | east one of the organic light emtting elenent for
green caltRs ligtit @it TSR foritd HehfeeRBARIIS nhhspbiing Mdidd AEl Bé GBRNYmiftiag bl ue
color light emssion is an organic light emtting elenment exhrbiting |ight
en ssi oggibhom a singlet excitation state, wherein the organic |ight
emtting el enent conprises an anode, a cathode, a light emtting region,
and an el ectron transporting region conprising an electron transporting

mat eri al

116. 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 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.

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
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wherein a m xed region conprising the electron transporting material and a
material included in the light emtting region is fornmed between the

el ectron transporting region and the light emtting region. 124. A display
devi ce according to claim 36, wherein at | east one of the organic |ight
emtting elenent for green color light em ssion and the organic |ight
emtting elenent for blue color light emission is an organic kéghty2eostting
el enent exhibiting light em ssion froma singlet excitation state, wherein
the organic light emtting el ement conprises an anode, a cathode, a |ight
em tt i rigpopragiingrregiamepeprissigadiotedranspaatiingrostetiahgind e ffigireniiding régiinnapdan el ect ron
transporting material wherein a m xed region conprising the electron
transporting mndesit ainixeddgiormetgrisiag ttethoRIradigloin208Beriah andciaterial incheled i ght
emtting region is formed between the electron transporting region and the
| i ght dnithg lighy eméftjng regich2is forediteplery tlbelvile garspatingl regipnt amdcthalight 3whittimgner ei n
at |l east one of the organic light emtting elenent for green color |ight

em ssi angiomnd the organic light emtting el enent for blue color light

em ssion is an organic light emtting element exhibiting |ight em ssion
froma singlet excitation state, wherein the organic light emtting el enment
conpri ses an anode, a cathode, a light emtting region, and an el ectron

t r ansportiBngdispigy GeviceBgidiag clém 3 ectron transporting material wherein a
m xed region conprising the electron transporting material and a materi al

included in tReheleirfitieimbiel dfMBe 6:261i0 Nghtenfi@inierneat fﬁ?gl@eﬁ BRloLkaf bndon
transporting region and the light emtting region. 126. A display device

accor difwg thé ofgamit MghBemMiiRY SbMedtfol B1RS oolP Bl enlififorPls 9N Earid AR BihET NY
el ement for green color light em ssion
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.

119. A display device according to claim 31,
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
emitiing 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.

88




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 light emtting el enent conprises an
anode, a cathode, a light emtting region, and an electron transporting
region conprising an electron transporting material wherein a m xed region
conprising the electron transporting material and a material RHeULYREE5i n
the light emtting region is forned between the el ectron transporting
region and the light emtting region. 127. A display device according to
claim30, 91 29 JULY 2005 wherein at |east one of the organic |ight

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

eni t ti ngl28) Amestive mepixgligplayaseesding fogeimed ssion is an organic light emitting
el ement exhibiting light em ssion froma singlet excitation state, wherein
the organi c | VdRrcmestileast ony of|teserganic Gehsrendibisg alsmaniddegreen eclorhiight emission
electron injecting region in contact with the cathode, and an organic
conpouragdfth¢ prgprio ighteemitiotenelement Her blot eclor tiphti emisstani is gnraegangnlight ¢ntittieg
anode; and wherein a m xed region conprising a material included in the

el ect r cxlernant exdibitig light eroissiomfrdma sirgied excathtiomstdtesded i n t he organi ¢ conpound
filmis fornmed between the electron injecting region and the organic
conmpound fi | mwhi2é the digapt dightemiitiey aaendcagprises @h aintildla cath@legianlight

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

enm ssi amittap degidie ael @aidctroh trgdspor€ing tdgion@ombasigin dletrob kriagsp6@ing Mmateright

em ssion is an organic light emtting elenent exhibiting Iight em ssion
froma singl etwhexi &ahiken répicht €mpMRBEEhE clebRorD traidpoting ingikriab @hd hi hgerdd] ement
conprises an anode, a cathode, an electron injecting region in contact

wi t h t hclc@ddhe e lighithiRiig & gisi ik CorfredBaWash the blettRmatah§ReIRatMeEMdthelight

emitting region.

121. An active matrix display 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 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.

122. 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
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el ectron injecting region and the anode; and wherein a m xed region
comprising a material included in the electron injecting region and a
material included in the organic conpound filmis forned between the

el ectron injecting region and the organic conpound film 129. An active
matri x display according to claim 32, wherein at |east one of the organic
light emtting elenent for green color |ight em ssion and theeaiyae0%
light emtting elenent for blue color light emission is an organic |ight
emtti n? 92 29 JULY 2005 el enent exhibiting Iight em ssion froma singlet
exci t at§IgRens exikitingight emissiom fowraginglet exqilghien ¥41€.t t i ng el enent conpri ses an
anode, a cathode, an electron injecting region in contact with the

cat hode, and ahersig#ii ergewedighhamftingrelsment eadprises weamodher cashasler pdlight
injecting region and the anode; and wherein a m xed region conprising a
mat er i AMIfting regerd andanteipstron transpenting regootcomgrisiegyinosiectran tramspoming materiali ncl uded
in the organic conpound filmis formed between the el ectron injecting

regi on and t havheregaainixed mgomnebnipirising thSGlectfon traispartngraatdrial dinds plmaterial
according to claim 33, wherein at |east one of the organic light emtting
el enentinflodedgn therightadndtting irggiin ie firssd dbetweanitle tlhdronrtgaspoetingirgditn andithd lighg

el ement for blue color light emssion is an organic |light emtting el enent
exhi bi tamiginkirggiin. em ssi on from a singlet excitation state, wherein the
organic light emtting el enment conprises an anode, a cathode, an el ectron
injecting region in contact wth the cathode, and an organic conpound film
provi ded between the electron injecting region and the anode; and wherein
a m xed IP8gA @RplapiPhideSkcat@diag fRdlgm 3, i ncluded in the electron injecting
region and a material included in the organic conpound filmis forned

between the ek@@felOat 1é434 Gfel dfiBe 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 compriseé 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.

124. A display device according to claim 36,

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

i 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
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region and the organic conpound film 131. A display 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 elenment for blue
color light emssion 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 el ectron 939 29YRE 2005
injecting region in contact with the cathode, and an organi c conpound film
provi ded between the .electron injecting region and the anode; and wherein
a ni xedDeledrddm the dightqnaitting regiopgs Exmgd betieen the dlestrpnirsasnertingredon andjtecighhg
region and a material included in the organic conpound filmis forned
bet weerfTURBE &M ron i nj ecting region and the organi c compound film 132.
A di spl ay device according to claim35, 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 em ssion is an organic |ight
em t ti ngl25eh display desdsiapeardingtd dlajmi37eni ssion from a singlet excitation
state, wherein the organic light emtting el enent conprises an anode, a
cat hode, an elvdetenoat leashrectfithgyongaje Gghtiemittiogelruentdor preemeololight dmjssiamd an
organi ¢ conpound film provi ded between the electron injecting region and
t he ancuhd;thanggambdighi emiting dedent g bine colop tiplsi engssionmiatamr orgdnid hightwdedingn t he
electron injecting region and a material included in the organic conpound
fil m i sslérmentrechitdghyighn emizeior fiemta sinpldt exeatiomngate,r egi on and t he organic
conpound film 133. A display device according to claim 36, wherein at
| east one of tWherellf g&noRanit dight emittihg REnRhE OBRPriseolan GirO8E) £ @hthbdel laghdht
em ssi on

emitting region, and an electron transporting region comprising an electron transporting material

wherein a mixed region comprising the eleciron 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,

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.

127. A display device according to claim 30,
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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 light emtting el enent conprises an
anode, a cathode, an electron injecting region in contact with the
cat hode, and an organi ¢ conpound film provi ded between the electron
injecting region and the anode; and 94 29 JULY 2005 wherei n az2audedopggi on
conprising a material included in the electron injecting region and a
~material included in the organic conpound filmis formed between the

el ectron i nj ed¢hersin atrleagt ene odribe @rg@nlgﬁglarﬁnnmeg alsoenidfor gleen cagulighhemissiph ay
devi ce according to claim 37, wherein at |east one of the organic |ight
em tti rigpddhe preanic flight emisiing Jdehent foi blwe ceoloi Hglhtomnissiomdis taneorganirahight eiigihg
emtting element for blue color light emssion is an organic light emtting
el ementelesdnt pihibitiog light bmissioh §emersifgla exatagomgidtet excitation state, wherein
the organic light emtting el enent conprises an anode, a cathode, an
el ectron i nj edeiengthe egganiv light emittiag tlemietthcohipeisesamhadéde, aammthode, anrdanion
conmpound fil m provided between the electron injecting region and the
anode; iajedingregien im eontrick eith rtiegtativde,cin ran Sirgagicacompbaid fillm proeided Betwedn thbe
electron injecting region and a material included in the organic conpound
filmi seldcabmigeckies wen ahfieheaheht sh i njecting region and the organic
conmpound film 135. A display device according to claim38, wherein at
| east one of teredd gadikel ﬂe%i@ﬂboﬁﬁiiiﬁﬁg' A enatdriaNBOludédOin tHE SRMrdhOhREidgl @%bn
em ssion and the organic light emtting el enent for blue color |ight
en ssi oghdi SmaRrial Beidd i 88 brgfict dohipdund FB B orREN b&ivkéd fhe! diitbn _@rﬂ]kc%ﬁF on
froma singlet excitation state, wherein the organic light emtting elenent
conpr i S@gioRBnPRO dRanid ciApdiRdGiman el ectron

128. A display device according to claim 31,

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
injeqting 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.

129. An active matrix display according to claim 32,
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
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injecting region in contact wth the cathode, and an organi c conpound film
provi ded between the electron injecting region and the anode; and wherein
a mxed region conprising a material included in the electron injecting
region and a material included in the organic conpound filmis forned
between the electron injecting 95 29 JULY 2005 region and the organic
conpound film 136. An organic light emtting el ement accordi agJuky 200%i m 1,
the organic light emtting elenent is incorporated into one of the group
consisting of a video canera, digital canmera, nobile conputer, persona
conput exemeahexhibiting light eplsgipe rompingleh cxnitghen ate,i ght eni tting el enent
according to claim2, the organic light emtting elenment is incorporated
into one of t K&ergiolp oeganisi light agitbng elemintcompeisasran, anddeyiatcathodaarmsredectrambi | e
conputer, personal conputer, and cellular phone. 138. An active matrix

di spl ayinjgeingrregion it eontdctivith Bie datedoragd ah erdanigtompirid: filngprevidedbatwean the

i ncorporated into one of the group consisting of a video canera, digital
caner a,clestrbin Ingectogmegiveiand theensienald conput er, and cel l ul ar phone. 139. An
active matrix display according to claim4, the organic light emtting
element is i mbercpox atived regibw cangrishig 4 hateginloinpiudaingaited elagronfinj@ctingdegion
canera, digital canera, nobile conputer, personal conputer, and cellul ar
phone. #hdG méAwriglrigeloded ini thd oreanic tdompguiel Bl it foateDbelivagh the dcrbimindéting he
organic light emtting elenent is incorporated into one of the group

consi stregign aifd tBe vigat@OcoapRbafildli gi t al canmera, nobile conputer, persona
conputer, and cellular phone. 141. An organic |light emtting el enent
according to claim?26, the organic light emtting elenment is incorporated
into one of the group consisting of a video canera, digital canera, nobile

conmput er;,309%hn active matrix display 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 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.

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
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29 JULY 2005 personal conputer, and cellular phone. 142. An organic |ight
emtting el enment according to claim27, the organic |ight emtting el enent
is incorporated into one of the group consisting of a video canera,
digital canera, nobile conputer, personal conputer, and cellular phone.
143. An organic light emtting elenment according to claim28, the organic
light emtting elenent is incorporated into one of the groupZ2gdulsi®0Png of
a video canera, digital canera, nobile conputer, personal conputer, and
cellular,ghone. 144. An organic light emtting el enment accordin%M}o claim

29, t heMsFigregion inyfantach it thsycathodreitd aporeaniccompanng Wan prayided hehwesn thee
group consisting of a video canera, digital camera, nobile conputer
per sondlSHSRBURERE region apg the@nede; ne. 145. An active matrix display device
having the organic light emtting elenment according to claim25. 146. An
active matri x YAeEH) ayixpsfegien kamprigng haagrighincleded gihe elettran inigoténgengion
according to claim26. 147. An active matrix display device having the
or gani candjymatedp ingludeyl sl thererganis cevompaimdy filng ic fomned batwednithe elostra injeatingmat ri x
di spl ay device having the organic light emtting el enent according to 97 29
JULY 20egiow hud the @iganid 4@mpotnd fibni ve matri x di spl ay device having the organic
light emtting elenent according to claim?29. 150. An organic |ight
emtting el enent conprising: an anode;
132. 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, 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.

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 compound film provided between the

electron injecting region and the anode; and
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a cat hode; and an organi c conpound film provi ded between the anode and the
cat hode, wherein the organic conpound filmconprises a hole 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 hol e &% 81320031 ng
region and the electron transporting region; wherein a material for
exhibiting red color light emssion froma triplet excitation state is
added to a poMIFisH HMiieHdegipn emprisiischmaterpldngiudad; ip the,elpeiggn dpgsting region at
| east one of the hole transporting region and the electron transporting
r egi on;ang fdmaieddl dpefudedyin dlsk pregnisseeppund flim is formegebeteersy iy eltctron injasting
bet ween a hi ghest occupied nolecular orbital and a | owest unoccupi ed
nol eculregionans thapreataepmpvangiflne t ransporting material and the el ectron
transporting material is added to a portion of the m xed region, said
portion being close to at |east one of the hole transporting region and
the el ectron transporting region. 98

134. 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
clement 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,

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
clectron 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
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region and the organic compound film.

136. An organic light emitting element according to claim 1, the organic light emiiting element is
incorporated into one of the group consisting of a video camera, digital camera, mobile computer,

personal computer, and cellular phone.

137. 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.

138. An active matrix display 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.

139. An active matrix display according to claim 4, 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,

140. An organic light emitting element according to claim 25, 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,

141. An organic light emitting element according to claim 26, the organic light emitting element is

incorporated into one of the group consisting of a video camera, digital camera, mobile computer,
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personal computer, and cellular phone.

142. An organic light emitting element according to claim 27, the organic light emitting clement is
incorporated into one of the group consisting of a video camera, digital cdmera, mobile computer,

personal computer, and cellular phone.

143. An organic light emitting element according to claim 28, 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 active matrix display device having the organic light emitting element according to

claim 25.

146. An active matrix display device having the organic light emitting element according to

claim 26.

147. An active matrix display device having the organic light emitting element according to

claim 27.

148. An active matrix display device having the organic light emitting element according to

97



29 JULY 2005

claim 28.

149. An active matrix display device having the organic light emitting element according to

claim 29.

150. An organic light emitting element comprising:

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;

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;

wherein a material for exhibiting red color light emission from a triplet excitation state is
added to a portion of the mixed region, said portion being apart from at least one of the hole
transporting region and the electron transporting region; and

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 portion of the mixed region, said portion being close

to at least one of the hole transporting region and the electron transporting region.
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