17 OCT 2006 LIGHT EM TTI NG DEVI CE AND MANUFACTURI NG METHOD THEREFOR
BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a light emtting device with a light emtting el ement
that emits fluorescent |ight or phosphorescent |ight upon appl il ddtiTadsof
electric field to a pair of electrodes of the el enent which sandw ch a
organi ¢ conpound-containing |ayer (hereinafter, an el ectrolum nescence
film, and to a method of manufacturing the light emtting device. In the

present inyenii ‘ i L i | neludes _an im

di spl ay (}Q\ﬁ}u jﬁ&ﬁﬁGhﬁéﬁ&g%ﬁ%@]@%ﬂﬁhﬁl g .Hgﬁ? Tt r‘f'%m%g& ce and
a light source (including illum nating device). Al so, the foll ow ng

nodul es are included in the definition of the light emtting device: a
nodul e obtai ned by attaching to a light emtting device a connector such
as an FPC (fl exible prinBa&ACKGROWND QETHEANMVENTIOMNN), a TAB (tape
automated bonding) tape, or a TCP (tape carrier package); a nodule in

whi ch a, Pleidéfalle Mvehtigh board is provided at an end of the TAB tape or the
TCP; and a nmopdule in which an IC (integrated circuit) is directly nounted
to a light emiti i :

Deser pti on of PRASHENETERh Dlcch 1 Hk bty DA SRR T LR in cfomont

mat er i l4.aht em.tt]ng nenpber and.gre characterized by thejr thinness
a1 i O et lBRsp bl BORMBERSEseBChidth Bpof ARMIEAHSH b AuRE Al lota b o,
are expected to devetop into next-generation flat panel djsplays. Among -
di spl aP?t &Ecedes ofoibs sletmenly Whighsapdwichi agomaBife coRpanRdieRpiaining fayem a
matri x shape are considered to be particularly superior to the
‘conventhapiapfier; gai eleetraluminesetingp| fily)dend desa frocthed aifr mapufectusing \thadigangl e
and excellent visibility. It is said that light emtting elenments emt

li ght telmitimghlevize. f bl thowregntrivbaivns the ®@rm-lighl émittibg Be?iGO fncludes an image

display device using a light emittiﬁg element, a light emitting device and a light source
(including illuminating device). Also, the following modules are included in the definition
of the light emitting device: a module obtained by attaching to a light emitting device a
connector such as an FPC (flexible printed circgit; terminal portion), 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 fape or the TCP; and a module in which an IC (integrated
circuit) is directly mounted to a light emitting element by the COG (chip on glass) system.,
2. Description of the Related Art

Light emitting elements, which employ materials as light emitting member and are
characterized by their thinness and light-weight, fast response, and direct current low voltage
driving, are expected to develop into mext-generation flat panel displays. Among display
devices, ones having light emitting clements arranged to form a matrix shape are considered
to be particularly superior to the conventional liquid crystal display devices for their wide
viewing angle and excellent visibility.

1t is said that light emitting elements emit light through the following mechanism: a
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voltage is applied between a pair of el ectrodes that sandwi ch a |ight
emtting |layer conprising an organic material, electrons injected fromthe
cat hode and holes injected fromthe anode are re-conbined at the 0CT 2006
~lum nescent center of the electrolum nescence filmto form nol ecul ar
excitons, and the nol ecul ar excitons return to the base state while

rel easing energy to cause the light emtting elenment to emt |ight. Known
as excitation states are singlet excitation and triplet excitation, and it

is considered that, | unm nescence .can be . conducted fhrough, ei.t her one . of
Itflose él?ﬂ?gealls iaBﬂlcéjtbrf‘?‘@%‘?n %Gadﬁoqe‘flﬁﬂfoclgﬂhtaﬁ Wb‘g\ﬁ E&%‘ {in8 Jayes FOBRISIPE anged

to forma matrix can enploy  passive matrix driving (sinple matrix |ight
eni tti 3§ WgANcBateriah elecansvgiacted fmm thaxpthagdetand dolesdniestad frogthe angdedrag
devices), or other driving nethods. However, if the pixel density is

i ncr eagedpmbuiedva thatlmninekéeghtteman vf itheg cldetvoloadndscenchifilin fafdmpimoddculaor
each dot) has a switch are considered as advant ageous because they can be

driven ewcitdhs| ond el helgulaP\sxcitond Edtirmao B base it RhiR Telchdifg ef@¥y €fcadsh | S
generally that a thin filmtransistor (hereinafter, TFT) Ts formed on an

I nsul atﬁ@ﬂ%l&iekg}ti_lgg_r%mﬁ té E&mtli\%ﬁﬂi (AR & aﬁ%ﬁ/‘tgltrioﬁ g@tfe? hr%su%?c{f:éﬁ%ﬁa n tanfl s

el ectri cal iIs forned via an I nter I nsul atin t ha

e anod2iet Baflantl BB el nlsdiinE vin b S8 Rohueiiins

mai nstr Elfm structure of conventional active matrix light emtting device is
a bot tBMSHESAMINSIASct ure that |ight generated in an el ectrol um nescence
filmin alight emtting elenment conposed of an anode connected

‘el ectrical y%t‘léh Tt epyitting| dsgiced having «98 dwwcatdnigednto domn a matrixockm ¢mplofi s
order (the normally lamnated form is emtted through an anode to a TFT
si de (tpastivé matrx duibingr@inepls ine)ix lihtismittihg dewdces)] adtivieonaix drvddg (ddiivet hi s
case is a conductive material that transmts visible Iight and has a | arge
i oni zatmhafix 1ROk enfiitak deMves)) ob ashek iy ctidldsle @Swbhalif the P dknditynigt i on

in case of metal) is used, -2 17 OC T 2006
increased, active matrix light emitting devices in which each pixel (or each dot) has a switch
are considered as advantageous because they can be driven with low voltage.

As an active matrix light emitting device, it is generally that a thin film transistor
(hereinafter, TFT) is formed on an insulating film, then, a light emitting element that is
connected electrically to TFT is formed via an inteﬂayef insulating film that is formed on the
TFI. In addition, the light emitting element is composed of an anode, a cathode, an
electroluminescence film, and a cathode.

The mainstream structure of cqnvcntional active matrix light emitting device is a
bottom emission structure that light generated in an electroluminescence film in a light
emitting element composed of an anode c;onnected electrically to TFTI, an
electroluminescence film, and a cathode in this order (the normally laminated form) is emitted

_through an anode to a TFT side (that is, a substrate side). Thus, the material for an anode in

this case is a conductive material that transmits visible light and has a large ionization

potential (which has the same value as that of a work function in case of metal) is used,




typically, indiumtin oxide, indiumzinc oxide. However, there is a problem
in that an opening ratio is restricted depending on a position of a TFT,
wirings, or the like when resolution is to be inproved. In recent years,
the top em ssion structure that emts |ight through a cathode qu@ET(EUB

el ectrode side that is formed on an el ectrol um nescence film an

positioned opposite to a substrate) is brought to attention, for exanple,
patent reference 1: Kokai 2001-43980. However, in manufacturing a |ight
emtting.d 1viJr: . of .a t%;f% ﬁ;ﬁ'ssion styucture, in a case of using a
transpégpéﬁﬁyt B R Q&10E; IR ABCOKIYTO or the |ike, which is appropriate
as an anode material for a light emtting el ement when formng the

nor mal |y | anitiosteasr dhars ing prablsay it ap Ppeningatio éntestictesedépendingtonva si bl e
light is allowed to pass therethrough, which leads to light |eak on a
subst r position ¢€a TFlewaingseor the tike dihng rdsolusion fis ® bedmiptoviedat Inavecény iy aatthen
potential is |arge and conductivity is achieved, when the transparent

conduc oy emfissiomsiractufeetlabemitdhgla RSagPh chih8dd &fe Fm S&udbe S8R s fotmbd e
normally lamnated form there is a need to shield the light by formng a

TRt et Fn dViuilhinPAcchdl 149t BoskiodcpbbalLo GAIBMa1d)3S BronBf @ 4iebfion,

transparent conductive resultin

proces S04 usin . al 4 £ 45! the anode of the light emtting
el emsntsﬁmf i ée’\g{ﬁ%?%:? I?/‘%emi‘f"e?&éqlbﬁ%%ﬁv\hi ch is of the top enission
structure, t |'i ght, can be shi el ‘j_ed. Considering materjals having,

i oni zati on pdiWHVFRIR mAnURCHHIng. light emitting dayic {apr cmisHpn strughsteaisasuch
as ‘gold and platinumonly suffice for the above requirenment, which causes
‘probl erf8sq of esings tohspasat sondyctige fillenadeseli Bk omthpdikio] whichris apgroptite aset al
exhi bits poor adhesion to materials for form ng an el ectrol um nescence
film @n anode otakeial fandlightremvittitgtléthait wencfoaaingahenemediyrheiated Giesnrect ed
with a TFT serves as a cathode and the light emtting elenment (in the

rever selcycritRi Mot€ problend arigé e thad Yisisie Uisanid Aldwed! @ a8atHeRgnlolgh, which
el ectrol um nescence filmand the anode on the cathode is used to -3

170CT2Q04s5 to light leak on a substrate side. Therefore, according to such a merit that an ionization

potential is large and conductivity is achieved, when the transparent conductive film is used as
an anode of the top emission element in the normally laminated form, there is a need to shield
the light by forming a material into a film, through which the light cannot pass, below the
transparent conductive film or the like, resulting in a complicated process.

Also, when using a metal film as the anode of the light emitting element in the
normally laminated form, which is of the top emission structure, the light can be shielded.
Considering materials having ionization potentials as high as ITO exhibits, however, noble
metals such as gold and platinum only suffice for the above requirement, which causes
probiems in terms of costs. Also, there arises a problem in that the metal exhibits poor
adhesion to materials for forming an electroluminescence film.

On the other hand, provided that an electrode electrically connected with a TFT
serves as a cathode and the light emitting element (in the reversely laminated form) formed by

sequentially laminating the electroluminescence film and the anode on the cathode is used to
-3-




attain the top em ssion structure, the anode nmay be made of I TO Thus, it
becones easy to take out the light fromthe top surface. In this case,
however, the netal having the low ionization potential is used as the

- cathode, which causes a problemin that the adhesion to the natjerg@y gof or
formng the electrolum nescence filmis insufficient to thereby make it
difficult to inject electrons thereinto. That is to say, regarding the
light emtting el enent having the top em ssion structure in either

nor mal | r verse m_nat ones, the ab ve- ed dlfflculty (S

i nvol véd™ the(??%e?lﬁé%ﬁsﬁ‘iufté‘ﬁ gﬁ%“{f’% iwh'}eaﬂag ﬁz S, YrbecpmesFagitPode.
SUWARY OF TH ;\&égl\ﬂ'l ON I n view of the aforerrentl oned probl ens, an obj ect
of the ﬁlfeeglétn’c ¢ bight frqug the op é‘lffa}é’ﬁovhu@ll‘-a caseg howeyer: thengetal &awing thaldwg a
top em ssion st ruct ure, which can be easily manufactured w thout taking

i nto cdpsizafémapdtentiahis usodiag ttei @thodetwehith ahuses a probddmdi thad the(ddhesigiatd theul ar ,
an electrode in contact with a substrate) and a manufacturing nethod

t her ef anatetisls fadidirhingthe aReirbRmMiIARLaRE fth ik hesuPi&&RD thdi'WﬁlhE@lt'cﬁfffcﬁlt
provide a light emtting device that -can be manufactured™with hig

ef fici aBGjedleldcRdnSBetedntBY USing the light emtting el ement. Accor d| ngly,
the inventors of the present invention have devi sed a Ilght emtting

device of a LU i ch,includes:
first electro t%%%§%%§&1f1 gg‘ﬁéﬁ‘i’é %@%F@l‘ﬂn%h\? g e’él“ﬁsfwwfél d| ng
roperty ot reflectivit cally, a_ wring material such as Ti or Al);
g cgndu‘\étef E)‘“e‘ ”ﬁ&Pﬁﬁ%Pf e fglyiig‘?mﬁt?ﬂ@éas, e 2hspeyrengioned diffieulty is fuvelvedidoet r ode
101 a conductive polyner material; an electrolum nescence film 103 forned
in conttaéketh#l%ﬁé’f&h%ﬁﬁ@mmﬁnb@qumelquc 102; and a light-transm ssive
second electrode 104 forned on the el ectrolum nescence film 103 while
being free of problens regarding work function. -4 17 OCT 2006 Note that
the present invention is characterized by adopting as nmaterials for formng

SUMMARY OF THE INVENTION

In view of the aforementioned problems, an object of the present invention is to
provide a light emitting element having a top emission structure, which can be easily
manufactured without taking into consideration an jonization potential of an electrode (in
particular, an electrode in contact with a substrate) and a manufacturing method therefor. In
addition, another object of the present invention is to provide a light emitting device that can

) | be manufactured with high efficiency at low costs by using the light emitting element.

Accordingly, the inventors of the present invention have devised a light emitting
device of a top emission structure as shown in Fig, 1A, which includes: a first electrode 101
made of general-purpose metal having a light-shielding property or reflectivity (typically, a
wiring material such as Ti or Al); a conductive polymer layer 102 formed by applying onto
the first electrode 101 a conductive polymer material; an clcctrolilminescence film 103
formed in contact with the conductive polymer layer 102; and a light-transmissive second
clectrode 104 formed on the electroluminescence film 103 while being free of problems

regarding work function.
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t he conductive polyner layer 102 a redox polyner (oxidation-reduction
polymer) having a function of taking carriers out of the first el ectrode
101 brought into contact with the conductive polyner |ayer 102;; 31* a?tLJ

pol ymer doped with a dopant (donor or acceptor) for increasing g gt ch
probability of the carriers. Note that when using the redox polyner for the
conductive polyner layer 102, a reaction shown in Fig. 1B develops at an
interface with the first electrode 101. First, in the case where the first

el ectrode 10 eco t he anode,. the .redox.p r functions .a .

rel uct ant an?@ﬁ&aﬁeﬁvﬁ?ﬁlgqﬂ%l g 966{#85% Zﬁ?@“’fgi ai%‘f‘“@ﬁ‘@&?‘?rgfﬁgn%l (in
ot her wgrds, emit electrons) at the interface with the first el ectrode
101. Asthg cppdyqtive pohunerdayst % 3 Feslox pademer (axidasips-rediictipe polimerk hayinglae) .
On the other hand, in the case where the first electrode 101 becones the
cat hodelunetinn p€ddsingalapmas dougroft the nrstslavtrodx i 1@anbroagitt inbeisoner with the t ake
the electrons out of the first electrode 101 at the interface with the

first etoaductbdepolPrher ByeR 102;261U4 tpolyih@ dopR@willdaYdBphnt (d®8bf of¥b&bforffort he
carrier (electron). Consequentl yfp when t(ﬁg first d@l ec@ode 101 ec)grrers

ei ther ﬁb@aﬁﬂggﬁsﬁﬁcgﬁgbgﬁﬁtpgtg%c&B@ef%idox pol ymer serves to take the

carriers out of the first electrode t hereby enhanci ng a property of

injecting th rii.e . e first electrode 101.. Al s in the case of
using for  navaBRicHRen, bBEYG Fedoly RhrBes o B Garihiv edBimer gy et Cha
dopant, en the first ctrode 101 serves_as the anode, the pol yner doped
o iR ORR o it B56Lors  Smspates with Shaishpeninsls WHen T 1 fies:

el ectrode 101 serves as the cathode, the polyner doped with a donor

ol ecul @savhere thfofisstel¢airode d@1 fEcgmes the gnede; dhe agtoxapolyinenwinstiosh eniang
the case where the acceptor nolecule is doped in the conductive pol yner

| ayer 1Guctanh abditiuse asrees tchiake ihobs it et tthe diest (chovaddd 100 (in sthenv ®81ds) efndtk e
out the electrons fromthe acceptor |evel existing in the conductive

pol ynerelecitbnsy & the ifleiFactORRh tiad filshelesmo® 10178 Ad NiREk, thhedtr! Rityhéy 4
conductive polynmer |layer to the acceptor |level. Note

exists as the carrier (hole). On the other hand, in the case where the first electrode 101

becomes the cathode, the redox polymer functions as an oxidant and thus, serves to take the
electrons out of the first electrode 101 at the interface with the first electrode 101. As a
result, the redox polymer itself exists as the carrier (electron).  Consequently, when the first
clectrode 101 becomes either the anode or the cathode, the redox polymer serves to take the
carriers out of the first electrode 101, thereby enhancing a property of injecting the carriers
from the first electrode 101.

Also, in the case of using for the conductive polymer layer 102 the polymer doped
with the dopant, when the first electrode 101 serves as the anode, the polymer doped with an
acceptor molecule as the dopant is used, whereas when the first electrode 101 serves as the
cathode, the polymer doped with a donor molecule as the dopant is used.

Fig. 1C is a conceptual view for showing the case where the acceptor molecule is
doped in the conductive polymer layer 102. In this case, the first electrode (anode) 101

serves to take out the electrons from the acceptor level existing in the conductive polymer and




that the holes thus injected nove to an HOMO | evel in the conductive
polymer layer and further to the HOMO I evel in the el ectrol um nescence
film103. Here, in this case, the novenent fromthe first el etfrgdg)kol to
t he conductive polyner |ayer easily takes place since there is hardly

i nvol ved energy difference. Furthernore, as to the novenent of the
injected holes fromthe acceptor level to the HOMO |l evel in the

el ectrol um nescence film 103 as well, the energy difference is reduced as

conpar j t X irectly iniecting th hol es fro he, fiJ.st

ol bt r ol e sathe ife 336 B plef it Coheih b pie Fave . B2 ardebliv acien 3k

i njecti h oles fromthe first electrode. Fig. 1D is a conceptual view
for shdWng®t Eesc'gg%lm? mOys tﬁﬁ%ﬁo%(béémlé“it@e gewbytive polymer dayrapadi ve

polymer_layer 102. In this case, the electrons are injected fromthe first
el ect r JHEhgrC theddPMQ teve) innHbe dbeetiolureinesconce Gt rig3i nHehe indhisuctsty the

pol ymer |ayer 102. Note that the electrons thus injected nove to an LUMO

| evel imovemeent droochd fiest mddcymode 10aytorthe toRdwricte fpolstnRarlayer ddbity Al digxel in
the el ectrol um nescence film 103. Here, in this case, the nmovenent from

the fi rshiceetheetis adedly Givdived hRrePdRGiicke PRIl Rord, 3% 85 tﬁéﬁidvxmweﬁme'hgce

since there is hardly involved énergy difference. Furthernore, as to t

; i i act f I in th d [
SIS IR i
wel |, | N W . .
i v ec 14 ARaRE Eadiby HERGRRE i3 ZoduRRq B PomBared PO B et o rurefly injacting the

T om 1 el b3 BE At Blaeodeuf Ehoras adewiihg DesiPle e isrenso bt pranertyrafsont
invention, there is provided a light emtting device including: a first
el ect r daEEcting theheles ffomethedirgtredectiodger; -6 1 7 O C T 2006 an
el ectrol um nescence film and

Fig. 1D is a conceptual view for showing the case where the donor molecule is doped
in the conductive polymer layer 102. In this case, the electrons are injected from the first
electrode (cathode) 101 to the domor level existing in the conductive polymer layer 102.
Note that the electrons thus injected move to an LUMO level in the conductive polymer layer
102 and further to the LUMO level in the electroluminescence film 103. Here, in this case,
the movement from the first electrode 101 to the conductive polymer layer easily takes place
since there is hardly involved energy difference. Furthermore, as to the movement of the
injected electrons from the LUMO level in the conductive polymer layer 102 to the LUMO
level in the electroluminescence film 103 as well, the energy difference is reduced as
compared with the case of directly injecting the electrons from the first electrode 101. As a
result, it is possible to increase the property of injecting the electrons from the first electrode.

Further, according to a structure of the present invention, there is provided a light
emitting device including:

a first electrode;

a conductive polymer layer;




a second el ectrode, characterized in that: the conductive polyner |ayer is
made of a redox polynmer and fornmed between the first electrode and the

el ectrol um nescence filmin contact therewith; and the second el ectrode is
formed of a transparent conductive film Also, in the above strulctGEEJE he
light emtting device is characterized in that: when the first electrode is
made to function as an anode, the hole transporting |layer out of the hole
transporting layer and the electron transporting |ayer, which both
constitute the eh tr.ol unlngﬁcenc film is forned in contact with the
conducti ve pdPylfsrofimipescenggilipandocong el ectrode is formed of a materia
small in work function (specrfrcally the work function of 3.5 eV or |ess
bei ng pr ef er &fe§Engddeprod o chiaracicrizedhim thifove structure, the |i ght enmitting
device is characterized in that: when the first electrode is nmade to
function as dheeotvudiye polymet dayer tnmirdans paeddaxnpplyinay aud €ottnedfbeteenhtat e
transporting layer and the electron transporting |ayer, which both

const i tfitsieclédidde hed tHeQldttohpsiaaseree filhin doftabohbRFithPagont act with the
conductive polynmer |ayer, and the second el ectrode |s formed of a materi al

large in wor lfhéreaslsdaec&om%f&u@a !fxmgéb%mr%daué ppn of 4.0 eV or nore

bei ng preferably used) her accor to anot er structure of the

t tt d | udi ng:
Fi st el ectr Ol '*%thceoﬂ hf bkl %ﬁﬁrﬁr %Jegﬁg‘ém%??% i e eBnco 11 'm

and a second el e char act err zed in_that: -7 17 Q C T 2006 the first
el ectrode f uﬁ’@ﬁn& & Tirst e(lfﬁ:trgﬂ%&ema ¢ to function as an anode, the hole transporting layer

out of the hole transporting layer and the electron transporting layer, which both constitute the
electroluminescence film, is formed in contact with the conductive polymer layer; and

the second electrode is formed of a material small in work function (specifically, the
work function of 3.5 eV or less being preferably used).

Also, in the above structure, the light emitting device is characterized in that:

when the first electrode is made to function as a cathode, the electron transporting
layer out of the hole transporting layer and the electron transporting layer, which both
constitute the electrfluminescence film, is formed in contact with the conductive polymer
layer, and

the second electrode is formed of a material large in work function (specifically, the
work funetion of 4.0 eV or more being preferably used).

Further, according to another structure of the present invention, there is provided a
light emitting device including:

a first electrode;

a conductive polymer layer;

an ¢lectroluminescence film; and

a second electrode, characterized in that:
-7-




t he conductive polyner layer is nade of a conductive polynmer material doped
with an acceptor material and fornmed between the first el ectrode and the
el ectrolum nescence film in contact therewith; and the second el qaqtgtqdzg%i S
formed of a transparent conductive film Also, in the above structure, the
light emtting device is characterized in that: when the first electrode is
made to function as an anode, the first electrode is preferably formed of
a material large in work function and the el ectron transporting |ayer out

of the hole tyrapspartin ayer and the el ectron transporting |ayer, which
both consti tﬁ{'%ﬁfsﬁglwéq‘gcg??%}%ﬁf‘%%‘%@ﬁi@é film is formed in contact wth
the conductive polyner |ayer, and the second electrode is forned of a

mat eri al snalthe fopdistive pelsmer tayer Sunadeeof a goslocdyanpolymenmatduiat depeduwithir e of
the present invention, there is provided a light emtting device

i ncl udiangacceptbs materiel ot fooded betweem ciechirsive eqaldy Aad theedledtiol@Ainescence film

el ectrol um nescence film and a second el ectrode, characterized in that:
the firngtomheahéred@hf anact i ons as a cat hode; the conductive polyner |ayer is
made of a conductive polynmer material doped with a donor material and

formed bet Weghl gg&gmjajﬂgat}%ﬁlig%gg%g?g‘g{%pgp nﬂ:& (r:t%e i nescence filmin

contact therewth; n e secon e Irs tormed of a transparent
conductive fi},m .A,so

Char act er  zedu o 1 ik ooy i B¥ P i Gice e et Mt on as &
cathode, the first electrodeis -8 1 7 OCT 2006 preferably forned of a
material smalWhgenthotist ©lpciededs smadet iofunstien ws asprndei thy Fizsy ealeatiade of
preferably formed of a material large in work function and the electron transporting layer out
of the hole transporting layer and the electron transporting layer, which both constitute the
electroluminescence film, is formed in contact with the conductive polymer layer, and
the second electrode is formed of a material small in work function.
Further, according to another structure of the present invention, there is provided a
Iight emitting device including:
a first electrode;
a conductive polymer layer;
an electroluminescence film; and

a second electrode, characterized in that;

the first electrode functions as a cathode;

the conductive polymer layer is made of a conductive polymer material doped with a
donor material and formed between the first electrode and the electroluminescence film in
contact therewith; and

the second electrode is formed of a transparent conductive film.

Also, in the above structure, the light emitting device is characterized in that:

when the first electrode is made to function as a cathode, the first electrode is
-8-




the hole transporting |ayer and the electron transporting |ayer, which both
constitute the electrolum nescence film is fornmed in contact with the
conductive polymer layer, and the second el ectrode is formed of a&7nHilelilbal

| arge in work function. In the above structures, the electrol um nescence
filmcan be nmade of known materials and fornmed by using | ow nol ecul ar

wei ght organic or inorganic materials or polyneric organic or inorganic
materials in the formof single layer or lamnate in which the plura

mat er i b ip_conbi.natien. W t he abqv tructure, the |ight
emtti f%r gﬁgﬁém%%gﬁ?gemgg?ﬂéﬂl "P%?fi‘r}uﬁ%wgia&artﬁﬁgokr‘@w& Q‘Bi‘ért‘i’ Piof
the ele trogfg material formed in contact with the conductive polymer |ayer
unl i ke fifidiols HoRPOIYKG Javen aad therglestron {eansportipg ileyerr whigh ith oeastisivectheode
materials can be w dened. For exanple, when manufacturing the |ight

e tti ribeciolureiacsdensd filgn, tihforined it camtact wiithghe tameativemipmet lagbryindh t he TFT,
wirings for electrically connecting between the TFT and the light emtting

el ement can dheidcondsletthgiedh 6RineddE aOhatéd 1drkOft workfukdtiong el ement, so that
the process can be sinplified as conpared with the case where the

el ectrode andn! ihe WdvkNaniedH! AELHIErcSocl ffﬁﬁ?f&%@eg A TnbeRY!

| ow costs can be realized along wth I nprovenent In

DESCRI P BRA I e.acconpanyi ng drawings: Figs. 1A to 1D
are ex p%gt%%lg:a%ﬁ\tlﬁ) EWS \(ﬁ}}\gﬁn éllghvte%(ﬂ%ufaﬁgig ﬁ]lgé{ S?Eaalﬁ P AEOTEME %ﬁﬂmléloérrent
according to.the present invention; Figs. 2A and 2B are_explanatory views
of an SBHBMIC LEAHE r“éorg’i‘m%“ﬁ“’dW?S ’é'nélg ??%Of ungladaxer jop lagpinaty in whighsthe
el ectrode serves as an anode; -9 17 0 C T 2006 Figs. 3A and 3B are
expl andtiBrRymatesinls ase used in tig.ructure of a light enmitting elenment in
which a first el ectrode serves as an anode;

_ With the above structure, the light emitting clement can be formed without

considering the work function of the electrode material formed in contact with the conductive
polymer layer unlike the conventional cases. Thus, the selection range of the electrode
materials can be widened. For example, when manufacturing the light emitting device
having the light emitting element connected with the TFT, wirings for electrically connecting
between the TFT and the light emitting element can dquble as the electrode of the light
emitting element, so that the process can be simplified as compared with the case where the
electrode and the wiring are manufactured in different steps. As a result, low costs can be

realized along with improvement in yield.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
Figs. 1A to 1D are explanatory views of an element structure of a light emitting
element according to the present invention;

Figs. 2A and 2B are explanatory views of an element structure of a light emitting

element in which a first electrode serves as an anode;
-0-




Figs. 4A and 4B are explanatory views of an elenent structure of a |ight
emtting elenent in which a first electrode serves as a cathode; Figs. 5A
and 5B are explanatory views of an elenment structure of a |ight eﬁ;bh%%ﬁﬁ
element in which a first electrode serves as a cathode; Fig. 6 is

sectional view for illustrating a structure of a light emtting el enent
connected with a TFT; Figs. 7A and 7B are explanatory views of a |ight
emtting device; and Figs. 8A to 8H are explanatory views of electric

appl i ances. Ak E, PTl OE THE PREFERRED ENB II\/E%\II nbodi nment
Mbde Her e na?%f ?%@%F XR}%Jlglaetmgf VIPHS 95 AR LAAPe tr?\tfgﬁqﬁfeoﬂ W%glhlzﬁ@ng“g
descri bed.  Enbodine ttégode 1 I n Enbodi nent Mbde 1, the case will be

descri 5 %tPhWM@,iﬂﬁ eqrpdeservesas i amede; 4  redox pol yner |ayer 202 made
fromredox polyner is fornmed as a conductive polyner |ayer on a first

el ectrode 20FigsartAetnk 4B gire skplesateryceiets lofhanGderoent tstractues ok a gighy emittingy er
202, and a second electrode 204 is fornmed thereon. The first el ectrode 201

i s usualdmert or whidthfarfirs dectadodervapised ¢ahodepvi ng hi gh work function since
the first electrode 201 functions as an anode, however, since the first

el ectrode 2Qdps SAf KdTSH drd eGPRARASEY v&ﬁ@ JE dIGHE BALNEEDE L awhi cﬁ%ﬂég to

this enbodinent, materials having high work function are not "hecessa

be use 3 fqﬁ-l_?tqg ”ﬂﬁ erial -10 17 OCT 2006 is used
t hat g%\il%ﬂlﬁgé?@rrcgta e ecl%rt{)dggts?%i{rﬁ%ﬁ bcking effects or |ight
reflecting effects. . Specifically, . can be fornmed to_ have a thickness of
appr oxi mat el y & 2% “nd s(fgggmvmc‘ivn{%w@‘;straggg aTsfEciug A %&@hﬁ@ﬁ%&eﬁiﬁ[@@i i's
“formed on the fjrst _electrode 201. In addition,

S connected with a TFT;

Figs. 7A and 7B are explanatory views of a light emitting device; and

Figs. 8A to 8H are explanatory views of electric appliances.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment Mode

Hereinafter, Embodiment Mode of the present invention will be described.
Embodimeni Mode 1

In Embodiment Mode 1, the case will be described with reference to Fig. 2 in that a
redox polymer layer 202 made from redox polymer is formed as a conductive polymer layer
on a first electrode 201, an electroluminescence film 203 on the redox polymer layer 202, and
a second electrode 204 is formed thereon.

The first electrode 201 is usually formed from an anode material having high work
function since the first electrode 201 functions as an anode, however, since the first electrode
201 is formed in contact with the redox polymer layer 202 in this embodiment, materials

having high work function are not necessary to be used. It is preferable that a metal material
' ‘ -10-




ener al di ne base polyaniline (hereinafter, EB-PAni) can be used for formng
the redox polyner |ayer 202. The redox polyner |layer 202 is fornmed to have
a thickness of 20 to 50 nm (preferably, 30 nu). In addition, anotgﬁﬁaﬁggmm
redox polynmer can be al so used. The el ectrol um nescence f||ﬁ120§

on the redox polynmer |ayer 202. The electric light emtting film 203 can
be formed with one kind of material but also plural kinds of materials to
have a | am nation structure. If the electrolum nescence film 203 has a

| am natl tyyct.ur e injecti n Iayer a hole
transpd? &gﬁ% t{wﬁy%ye eig Ifﬁrﬁg‘?qg%m%?tﬁ}gnﬁg%%]&wk‘&g tf‘gfeétsb‘i’ro %]i‘tn e‘é&‘%ﬁr etfggts.
electro tra port| n | ayer, an electron injection |ayer. At |east one

| uni nesWEARIC rf@é%f‘éistarlgm@ thiskngss of geproximaidy A20 nm a5 shewadn Figt
Mode 1, the el ectrol um nescence film 203 can be forned to conpose a hole
transpo?rPel ng |ayer 211 and an el ectron transporting layer 212 in a

l.am nati-on structure. Specifically, the hole transporting | ayer 211 can be

formed with Phedredbk Flolyridr- Raahdy li9 fdinRaesy Itheamdmlechha@%yl ﬁhﬁdﬁﬁ&ﬂ er
referred to as a-NPD) to have a thickness of 50 nm WhIC has hol e

trans pcgnseralamehaﬁs%cb&&alﬁtm&S({lelfeﬂ%ﬂs} 6k EQIP%B%&dQ x4 Z%\ﬁ:[got?l‘ﬂezr G be

formed with tris(8-quinolinate) alumnum (Hereafter r g3) to
have a 5 ch h ron t ort

char act J%%fﬁzé = t%lhs Vﬁéﬁl‘a’h ayeh #(EZC Lfo E"ec{bﬁ 3}5‘% #“CRB‘?WftZHéO 50

el ectron I.Nn 12 has_ a | um nescent property. Next, the
second ‘8?@%‘?&6%& %*84‘9?) o Ampher NS Teapk P ASE EHcke 4159 We203.  The

second el ectrode 204 is forned with cathode materials having a | ow work
‘function si nckhe electrojumingsqgnes film @08 is Sermed onathe acdoxt prdpiwer Myer 202, hothe 204
may be a single layer structure formed with a one kind of material, but

al so | aaleatee light atitting Gilne 20D carebe fortded itk ade Kind @$ niterhhber iled Blural kmds
Enbodi ment Mbde 1 shows that the cathode 204 is formed by |am nating

| i t hi unaffrhateridlél® hdveiafmbiaubmGrdetd i N t hi ck and al um num (Al) having 20 nm
inthick with reference to Fig.

If the electroluminescence film 203 has a lamination structure, it may be formed with
a hole injection layer, a hole transporting layer, a light emitting layer, a hole blocking layer, an
electron transporting layer, an clectron injection layer. At least one luminescent layer is
necessary to be included thereinto.

In Embodiment Mode 1, the electroluminescence film 203 can be formed to compose
a hole transporting layer 211 and an electror transporting layer 212 in a lamination structure.
Specifically, the hole transporting layer 211 can be formed with
4,4’-bis[N-(1-naphthyl)-N-phenyl-amino]-biphenyl (hereafter referred to as a—NPD) to have
a thickness of 50 nm, which has hole transporting characteristics, the electron transporting
layer 212 can be formed with tris(8-quinolinate) aluminum (hereafter referred to as Algs} to
have a thickness of 50 nm, which has electron transporting characteristics. In this lamination
structure, Algs that forms the electron transporting layer 212 has a luminescent property.

Next, the second electrode 204 is formed on the clectroluminescence film 203. The

second electrode 204 is formed with cathode materials having a low work function since it
-11-




2B. In addition, LiF can decrease the work function of the cathode 204, and
Al can increase the conductivity of the cathode 204, so that the cathode
has at the sane tinme these plural functions. In addition, naterfﬁhET$ﬂging
a low work function can be freely conbined for formng the cathodé:

second el ectrode 204 is necessary to have transmttance that is enough to
pass visible light, since it should be transparent to the |ight generated
in the electrolum nescence film 203 and comunicate the |ight output to

the Ii AN evy hil.cal g by referabl e that secpon
ol cct r ooy o584 FABOAS P SanRE D0k nE okt st er BREHFE R it PRERRS
Enbodi ngn L n_Enbodi.ment de 2, the case in_which a doping |ayer
302 tharE& :.T%aly%gﬁyﬁbt?} élgﬁegmw‘ﬂ% gt  wrmgd weth, plutale ddudsc ity gatenialirer
mol ecul ar | ayer on a first electrode 301, and a second el ectrode 304 is
f or med ﬁ‘ﬁ@?‘gﬁ'ﬁmayogﬁ dwkhaws thatytheagmthgde) 204eis fermed by damimhigng lithium dluecideode

301 serves as_an anode in Enmbodi ment Mdde 2 as well as Enbodi nent Mbde 1.
Mat er | dL&F) ewvirigo? nimiy thivk dndralemiivec (A1) david@ R0ame ipeflewadl refekench ay Fig
hi gh work function (specifically, materials having at |east 4.0 eV work

functi @B.. Ivedtition, DiFdangicbrySs thd Kbrk FurlclbARE tHRMtatHdge DDA, Sindi18Gh RGEs301-
The doping | ayer 302 described in Enbodi nent Mode 2 is p-type, and nade

from pahy @Bhdd¥aVRY loliRe 3RMlodOBAN o AR th! (,saﬂ?d?iem %%Pit/ﬁré %{{Rérrgfn%l Exe?csp][uﬁaét

[
Specifically, the doping |ayer 302 i's nade fro erira

17 O c i aREE CIHAR: AT RLDE 4 K oo B Rl A5, hePirobbiARERS: 20

to 50 &mﬂéﬁ_‘r ﬁ%er |y, 30 nm. Another known naterials can al so be used as
‘pol yner CHBEM ST d dopant that is an acceptor nolecule. Next, an
el ectrol um nescence film303 is formed on the doing |ayer 302. The
el ect r ol unm nedeewernd ¢leelrasisR20deis nseessayrte dave iragsmuittende) thet isfenoagletd pass and
al so plural kinds

visible light, since it should be transparent to the light generated in the electroluminescence

film 203 and communicate the light output to the light emitting device. Specifically, it is

preferable that second electrode 204 has a transmittance of more than 30 % for visible light.

Embodiment Mode 2

In Embodiment Mode 2, the case in which a doping layer 302 that is polymer doped
with dopant is formed as a conductive polymer molecular layer on a first electrode 301, and a
second electrode 304 is formed thercon as shown in Fig. 3A will be described.

The first electrode 301 serves as an anode in Embodiment Mode 2 as well as
Embodiment Mode 1. Materials for forming the first electrode 301 are preferable to have a
high work function (specifically, materials having at least 4.0 eV work function).

Next, a doping layer 302 is formed on the first electrode 301. The doping layer 302
described in Embodiment Mode 2 is p-type, and made from polymer materials and dopant
that is an acceptor molecule. Specifically, the doping iaycr 302 is made from polymer

materials that polyethylenedioxythiophene (hereinafter, PEDOT) doped with polystyrene
-12-




of materials to have a lam nation structure. If the el ectrol um nescence
film303 has a lamnation structure, it may be forned with a hole
injection layer, a hole transporting layer, a light emtting Iayié,[ﬁ hol e
bl ocking layer, an electron transporting |ayer, an electron inj &¢t0{dn008

| ayer. At |east one |lum nescent |layer is necessary to be included
thereinto. In Enbodi nent Mode 2, the el ectrol um nescence film 303 is forned
to conpose a hole transporting |ayer 311 and an el ectron transporting

| ayer in.a l-am nation ture as,. shown _ipn Fi 3B. Specifically, a
ot o ¢ FuieliTof aBhpRE, PSL % Bk R tuishasms Dotondh o (orelimbish ol 50
nm and, an el.ectron transporting |layer 312 is nade from Al ga to have a

t hi ckneSROtRer kngwnnatprials gensalse he psnd; 25 obmmerarateréals Mdydopehtthaf is anecedpeor

el ectron transporting layer 312 is |lum nescent. Then, a second el ectrode
304 i s melkeadd. on an el ectrol uni nescence fil m 303. Serving as a cat hode,
the second el ectrode 304 is made from cathode materials with a low work

function. |nMNed tn elsctibheiaaicbefiBRB03aR RRmMEOIHE theidiflg ARFerkigdd Qe
material but also plural kinds of materials to have a | am nation

st r uct WigstroliinfmEReAt Bt 3@@&‘5% e f(Sng%d %ﬂ%%}&{e%i%@é%ﬁa&ﬂﬁ g.l?ti ﬂ?(g ﬁlu%lq ﬁclulu% e

formed by stacking LiF 2 mu 1h thi nmin
descri ﬁémfim’vﬁ%"' Qiﬁhﬂratiglﬁ 'I;:huereby, the el ectrode has plural functions
P e TR o

at the sane at can re Nork function of the cathode 304 by using
The cat hode is nade

Li F, and incregse onductivity thereof by using Al. € )
from known mf g’rei eéchro FRgence fm %:ﬁ@sf lamggation gyectuge itimay iecioroed witht ar e
freely conbined. The second el ectrode 304 is necessary to have
t r ansmi & Relp dHeqtiondayes adinbe grnspertingdayer,a kghslemitting iayer,si mdeblotkisg et ane
transparent to the |light generated in the el ectrolum nescence film 303 and
conmuni degtwont msporting loyrrpan eleotrbhenjettidnt 1ot t tAtBastesiccRimitReaitf lagad 5y, it
is preferable that second el ectrode 304 has a transmttance of nore than
30 % f atecyysaiylib ®¢ lincfided thereinto.
In Embodiment Mode 2, the electroluminescence film 303 is formed to compose a

hole transporting layer 311 and an electron transporting layer 312 in a lamination structure as

shown in Fig. 3B.  Specifically, a hole transporting layer 311 is madé from o-NPD to have a

thickness of 50 nm, and an electron transporting layer 312 is made from Alqgs to have a

thickness of 50 nm. In this lamination structure, Algs that forms the electron transporting
. layer 312 is luminescent.

Then, a second electrode 304 is formed on an electroluminescence film 303,

Serving as a cathode, the second electrode 304 is made from cathode materials with 2 low

work function. In addition, the cathode 304 can be formed with one kind of material but

also plural kinds of materials to have a lamination structure. In Embodiment Mode 2, the

case in which the cathode 304 is formed by stacking LiF 2 nm in thick, and Al in 20 nm in

thick will be described as shown in Fig. 3B. Thereby, the electrode has plural functions at

the same time that can reduce work function of the cathode 304 by using LiF, and increase

conductivity thereof by using Al. The cathode is made from known materials having a low
~13-




Enbodi ment Mode 3 In Enbodi nent Mode 3, the case in which a redox pol yner

| ayer 402 made from redox polyner is formed as a conductive pol yner | ayer
on a first electrode 401, an electrolum nescence film403 is f r:ﬁg
thereon, and a second el ectrode 404 is formed thereon as shown!i i@qﬁ 4A
wi |l be described. Serving as a cathode, the first electrode 401 is
generally nmade from cathode nmaterials wth a | ow work function. However,
since the first electrode 401 is forned in contact with the redox pol yner
| ayer {1 t ry.to use materials with a | ow work function.
In thezkg%lgsﬂle%%doﬁn@%r?{?%%eﬁ??&nlxlsneg'r eferable that a metal material is used
that give th 401 light bl ocking effect or |ight

*

first | ect ode
reflective eﬁ'l}gcs(egpndsgl@gch{ecgﬁ I neggssaryfofiave drapumittagee thabist enoggh &0 passr ode
401 to have approximately a 120 nmthickness as shown in Fig. 4B. The redox
pol ynervifihledightogngesit shord begransprasciti toshe dightcganetideddBilthe Riactrhminédeencer edox
polymer |ayer 402 is nmade from EB-PAni to have a thickness of 25 to 50 nm

(pref erfélpl $03 36d wodmunicasd et light oulpiouws thedgk aaltEdEe) Bpetisiesly, THRN.
t he el ectrol um nescence film403 is formed on the redox pol ymer 40yé. The

el ect r Obrefeiabbsthanteoid LBARR JBhadS thAAREn 4S80 M0 g} vigBle | Lér and f

al so plural kinds of materials to have a |lamnation structure.
the el ectrol um nescence film 403 has a |lam nation structure, it may be -14
17 OCT 2006 fornmed with a hole injection layer, a hole transporting

| ayer, @Pt6cﬂjﬁte hg ng layer, a hole blocking |layer, an electron
transporting 3@@9, n electron injection |ayer. At |east one | um nescent

| ayer is necglﬁs@{]@,o be included thereinto. In Enbodi nent Mbde 3, as shown

in Fig. 4B, imgpt Modp sl dhe rasg inayhich a1redox polysies layea 49p onadenfjomayer

412, and a hole injecting layer 413 are lamnated to form an

el ect r oeden mebargrcts formed4a8.a Spubicfive glolymert higeeloact rfinst telansgorddingnl ayer

411 is fornmed of ‘
electroluminescence film 403 is formed thereon, and a second electrode 404 is formed thereon
as shown in Fig. 4A will be described.

Serving as a cathode, the first electrode 401 is generally made from cathode materials
with a low work function. However, since the first electrode 401 is formed in contact with
the redox polymer layer 402, it is not necessary to use materials with a low work function.
In the present invention, it is preferable that a metal material is used that give the first
electrode 401 light blocking effect or light reflective effects. Specifically, Al can be formed
as the first electrode 401 to have approximately a 120 nm thickness as shown in Fig. 4B.

The redox polymer layer 402 is formed on the first electrode 401. Further, the
redox polymer layer 402 is made from EB-PAni to have a thickness of 25 to 50 nm
(preferably, 30 nm). In addition, known redox polymer can be used.

Then, the clectroluminescence film 403 is formed on the redox polymer 402. T.he‘
electroluminescence film 403 may be formed using one kind of material, and also plural kinds

of materials o have a lamination structure.

Further, if the electroluminescence film 403 has a lamination structure, it may be
S -14-




Alga as a material having an el ectron transporting property with a

t hi ckness of 50 nm The hole transporting |layer 412 is forned of a-NPD as
a material having a hole transporting property with a thicknes$7@CT30onm
The hole injecting layer 413 is formed of Cu-Pc as a material having a
hol e injecting property with a thickness of 20 nm Those | ayers constitute
the lam nate structure. Note that in the case of the |am nate structure,

Al ga used for formng the electron transporting |ayer 411 exhibits the

| i ght pr I | owi n a.se ondeectr 4 is f rrred
on the g%ﬂé%i&%lh f B&gs cﬁeﬁté%n #aylefha ﬂ?}ﬁmaﬂg‘?"éﬂ{‘% yef’ lglétc?}ﬂ g‘é(?’i’@d}éo 904
functiqns as the anode and thus, is forned of an  anode material having the
| ar ge VPGKIRG, yenoan elastren transparting deyes) artelesiren dojectieny Iavere Abileaskong

si ngl e- Iayer structure conposed of a single material or a |am nate

st ruct Unainesegnblaer is otcqssary &0 beviackudedittereintn. Enbodi ment Mode 3, as shown in
Fi.g. 4B, An is deposited into a film having a thickness of 20 inn to

obtain the sdedmbodireitridde 3Ass sHowanpdEigB eid dlectd trhfPortmpaayd Aliegt r ode
404, known materials having high work function can be freely conbi ned. The

second m@qfahqﬂﬂu@% yeb 185 eaah Yhdio lﬂﬁx&ngﬁ $ it %Cﬁnﬁlﬁé&d fRRugR to

pass visible 1i since it should be tran arent to e |I1ght generated

he |1 gareennTPHRERESIRTA6. Ry e R BhiPbRimsdfves i PRog °

el ectro 304 transmttance of npre than 3Q % faor visible light. -15
170 CT gs 2 @%ﬁ&i‘f‘@ﬂf’gl@ﬂ ecifoPﬁfaEﬁEfBHilgﬁé’f?Pc%ér@%a thicknesigin( AmF Jhesa a
descri ptl on will be given of a case where a dopi ng | ayer 502 obtained by

‘dopi ng heleipasherting tayer AbE jerbormes of edWRRdasia matgil avng| apele traspotingd on
a first electrode 501 and a second el ectrode 504 is formed thereon.

Si mi | arpgrgparty withadhioknessNidi® Bm. | Th&hbledinjeeting Myde43 i foembd 10§ CuePead 1 ode
501 functions as a cathode. Here, the first electrode 501 is preferably

f or med méterisittaring shdlewjedingapropey with b khibkied bPP0 hmbe dhbiCRYéY coffiufiti al s
havi ng the work function of 3.5 eV or |ess).
the laminate structure. Note that in the case of the laminate structure, Algs used for forming
the electron transporting layer 411 exhibits the light emitting property.
Following this, a second electrode 404 is formed on the electroluminescence film
403. Note that the second electrode 404 functions as the anode and thus, is formed of an
anode material having the large work function. Here, the second electrode 404 may have
either a single-layer structure composed of a single material or a laminate structure composed
of plural materials. In Embodiment Mode 3, as shown in Fig. 4B, Au is deposited into a film
having a thickness of 20 nm to obtain the second electrode. As an anode material for the
second electrode 404, known materials having high work function can be freely combined.
The second electrode 404 is necessary to have transmittance that is enough to pass
visible light, since it should be transparent to the light generated in the electroluminescence

film 403 and communicate the light output to the light emitting device. Specifically, it is

preferable that second electrode 304 has a transmittance of more than 30 % for visible light.
-15-




Next, the doping layer 502 is forned on the first electrode 501. Note that
the doping |layer 502 of Enbodi nent Mbde 4 is of n-type conductivity. The
doping layer is formed of a polynmer material and a dopant as a qo;nﬁp 2006
nol ecul e. To be specific, EB-PAni serving as a redox polynmer as we as
the polynmer material, which is doped wwth tetrathiafluval ene (hereinafter,
referred to as TTF) can be used therefor. It is forned with a thickness of
20 to 50 nun (preferably, 30 nm. Note that, as the polyner nmaterial and
the dopaBbdiasni MRgdanor nol ecul e, other known materials can be adopted.
Next, the electrolum nescence film503 is formed on the doping |ayer 502.
The el ectrolym enc i,l m 503 may. be, fqormed, of ,a single material but
may have a | aﬁimrﬁnrg?%ﬁmg t(rawfé’fiﬁ rTea% E’dlg’@f gﬁ‘b drdsperiptior pyillbe givgn ehacasei n
t he case, of agagliqg the lamnate structure, |ayers having various
functi offecre A, 8ppg 1ayeioPQ2 phjainedi iy dppipera dapandi isto napodyoert amg domgectivea
light emtting |ayer, a hole blocking |layer (blocking |ayer), an electron
t r ans paralymer lnysrds formad onn fibtedeatmode 50] end & ngrohd ylettrodea0e i €orhicd @iskredthe
| am nate structure may include at |east the |layer having the light emtting
property. | n Sintiardy e Bmbdiiacd Made ShaVEnivddhart Mdd 4%&&@@&1&&@@ 501

ol e

2

transporting layer 511, a hole transporting layer 512, and a h

LLor acics aehihodt.c HEHMRIRM d@ubll ShPR predfinly oy BP0 crats having ./

el ectrol um nescence film 503. Specificall ron transport

oL Lo SEPoBl RS ALl Rl VR oSSR N LI EOROLING |
thi ckness of S TRE HEMAer i RBeis Aed Syciie s peckofarsalof aa-that s a-
"ayer s SO [0k 303 O Brmivimentciod deis oot concnativityn The dopg Bjer o
| am nate structure, Alg3 used for formng the electron transporting |ayer
511 exHiopned of Agolymgrtmateiiak sndop fomame s . donor molecule. To be specific, EB-PAni
serving as a redox polymer as well as the polymer material, which is doped with
tetrathiafluvalene  (hereinafter, referred to as TTF) can be used thercfor, It is formed with a
thickness of 20 to 50 nm (preferably, 30 nm). Note that, as the polymer material and the
dopant as the donor molecule, other known materials can be adopted.

Next, the electroluminescence film 503 is formed on the doping layer 502. The
electroluminescence film 503 may be formed of a single material but may have a laminate
structure composed of plural materials.

Further, in the case of adopting the laminate structure, layers having various
functions, such as a hole injecting layer, a hole transporting layer, a light emitting layer, a hole
blocking layer (blocking layer), an electron transporting layer, and an electron injecting layer,
are combined. The Jaminate structure may include at least the layer having the light emitting
property. |

In Embodiment Mode 4, as shown in Fig. 5B, an electron transporting layer 511, a

hole transporting layer 512, and a hole injecting layer 513 are laminated to form an
-16-




Followi ng this, a second electrode 504 is forned on the el ectrol um nescence
film 503. Note that the second el ectrode 504 functions as the anode and
thus, is formed of an anode material having the |large work fu b@p nEer e,
the second el ectrode 504 may have either a single-layer structure c% osed
of a single material or a |lam nate structure conposed of plural materials.
I n Enbodi nent Mode 4, as shown in Fig. 513, An is deposited into a film
having a thickness of 20 nmu to obtain the second el ectrode. Al so, the

second i fa) : f .. this, case i s needed t l.I gw t he |i ght
eni ttedeq# romt ]gscgf)é&c%g% g%n (rjléeé%feif}\égfeiy ’ftlﬁF Ff‘}eg%%n F&“sé’ggtglgtelﬁé?gﬁr‘%gﬂﬂ’egdﬁt he
out si deAland thu% Lt shoulc} ensure transm ssivity high enough for visible
light t'0%a8& pHEpalhaving AR clegragdransporting iproperty with pthiekneshreSq pax e
transm ssivity of the visible |light be equal to or nore than 30%

Embodi ¢ draniporténgn lver 512 dniforaedent o-I8PDtdsea prateriah thavimgen hblentravispbrting
described. Enbodinent 1 In this enbodi nent, an exanple of formng a light
em tti ngopatiewithra thivkabssTHBonma  Thé hole7infdching M36r S$3 s fdralee of TU-PE 28R
insulating surface is connected to a light emtting elenent is shown in

Fig. 6.matérielloegSehslt oadting l?fidﬁy WHE a thitkAd3@bf b6 " %%‘gg%r%tc@n%&h%t

emtting elenent in a pixel portion is shown inthis e

i a pi ) S embodr rent.
urf ace t s HEtulct ARUPRRL ACOB SR AE RN SRRA ARE ISR nJorTRe rmae
f | api j . 1 ncl udi . ide sill I : itride sili

| ayor, i CREEGF e RGg 10 PLLAN BB R Ghiireectin o substrate 601,

Subsequent |y, O?Iiosem' gnductor layer is formed as fol | ows: an anor phous
seni conduct orF PG this, 5t sreand wlachadm SRk dh forpmedspu theerlegitplumineseavofila
pl asma CVD, or

303. Note that the second electrode 504 functions as the anode and thus, is formed of an

anode material having the large work function. Here, the second electrode 504 may have
either a single-layer structure composed of a single material or a laminate structure composed
of plural materials. In Embodiment Mode 4, as shown in Fig. 5B, Au is deposited into a film
having a thickness of 20 nm to obtain the second electrode.

Also, the second electrode 504 to be formed in this case is needed to allow the light
emitted from the electroluminescence film 503 to pass therethrough to the outside and thus, it
should ensure transmissivity high enough for visible light to pass therethrough. To be
specific, it is preferable that the transmissivity of the visible light be equal to or more than

30 %.

Embodiments

Hereinafter, embodiments of the present invention will be described.

Embodiment 1

In this embodiment, an example of forming a light emitting panel in which TFT on a
- =17-




the like), then, the filmis crystallized by a known crystallization nethod
(a laser crystallization nethod, a thermal crystallization nmethod or a

thermal crystallization nethod using a catalyst such as ni ckel% ﬁﬁ]dwﬁphen,
the crystalline sem conductor filmis patterned into a desired 13 r hi s
sem conductor layer is formed in a thickness of 25 to 80 nm (preferably 30
to 60 nm. The material of the crystalline sem conductor film although not

limted in material, is preferably fornmed of silicon or a
silicon-germani umalloy. In the case of formng a crystalljne sem conductor
film by" t{agfg@ﬁﬂtgrw Jting;sppface s gemnseted tq a light sputting elemest iy shovamindsig; grer

| aser of a pulse-oscillation or continuous-oscillation type, a YAG | aser,
or an Yvoess-sestipnal view ¢fong 3T that is somgeted tha ligli emittipg ekearcatiny pisd goitimna

met hod that the laser light emtted froma |laser oscillator is condensed by
an opt iisshovayisttiigembodimeat.| i near formto be irradiated onto the

sem conductor film The condition of crystallization is to be

appropri at el yA sghR6hdRtdRayeh &6 @ oh HPIuBERAL Tﬁﬁf‘ ﬁa&iﬂ%%ﬂﬁﬁsﬁ%&'n%&rﬁaﬁ@ mase

of using an exciner |aser,” pulse oscillation frequency is and | aser

ener gy Lt Ve 0] i&ally,.200 t.o 30 [cm) .. ..
Voanahi ot tiolen dohnbn fe, TtaS el G i rop Bpdiol Hyihiyding
harmonic is,used gnd pul.se oscillation frequency.is to 10 kHz -18 17 OCT
2006 a?r‘?a”’ﬁ‘%‘sséﬁcoé‘ﬂ@ew E?ﬁ’é*i {eop daysp @t gp ogpRiridg silicon iﬂt}%?@abel fprmachon thes o
mi/cnR). The |aser light focused linear to a wdth of 100 to 1000 pm e.qg.
400 m ﬁ“QSth‘r@Hi‘at‘ed t hroughout the substrate entirety, whereupon the
overlap ratio of linear |aser beam may be taken 80 to 98% Then, the
surface of tHwbsamenttyndacsonichmduetori fayet eianéuiniey an follofant @oninirphaig a
hydrogen fluoride, to forma gate insulating film 605 covering the

sem congtdéodiduttay €itm is Ritmed dlyckroRlinadns (8 sphittafingO0n LPCNVIY, Esladiia VD, or
insulating filmcontaining silicon having a thickness of 40 to 150 nm by

e 5008 PSR U Bt 17 AL R in gl O B,
oot oGyt A BIGENE Sl b BalliEaldn RAARE o B et &R aida hefia®
using a catalyst such as nickel), and then, the crystalline semiconductor film is patterned into
a desired form.  This semiconductor layer is formed in a thickness of 25 to 80 nm (preferably
30 to 60 nm). The material of the crystalline semiconductor film, although not limited in
material, is preferably formed of silicon or a silicon-germanium alloy.

In the case of forming a crystalline semiconductor film by a laser crystallizing
process, it is possible to use an excimer laser of a pulse-oscillation or continuous-oscillation
type, a YAG laser, or an YVOy laser. In the case of using such laser, preferably used is a
method that the laser light emitted from a laser oscillator is condensed by an optical system
into a linear form to be irradiated onto the semiconductor film. The condition of
crystallization is to be appropriately selected by those who implement the invention. In the
case of using an excimer laser, pulse oscillation frequency is 30 Hz and laser energy density is

100 to 400 mJ/cm? (typically 200 to 300 mJ/cmz). ~ Meanwhile, in the case of using a YAG

laser, preferably its second harmonic is used and pulse oscillation frequency is 1 to 10 kHz
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limted to a silicon oxide nitride film but nay be made anot her insul ating
films in a single layer or a lamnated | ayer. After cleaning the surface
of the gate insulating film 605, a gate electrode 606 is forneq.niaﬁﬂm a
p-type providing inpurity elenment (such as B), herein, adequate o b of
boron is added to the sem conductor to forma source region 603 and a drain
region 604. After the addition of the inpurity elenent, heating process,
intense light radiation or laser irradiation is nade in order to activate

the inmpuri.ty el enent. .S neous with activation, .restoration js
possi bl Lo EbTEY st 00 BoBRR bt nicaly 1Tl iy bt dhetgnliehie
pl asma _damage at the interface between the gate insulating filmand the
sem conf@gesedrlineay do a wish tafcliOatg 00§ tun,se.gx #0Q o, yis dfadioteidy droughputr thei at e
the second harnmonic of a YAG laser at a nmain or back surface thereby

act i vatsuhgfraté entirefyuwhergupdnetive overiap mtio af insp frseebeain maphe takenp@ iePe%e t 0
300 C. YAG |laser is preferable activating neans since it requires a few

nai nt enances. TR, ihesddrfatbe Y td $omibORIuIRAE §ayed TR AN P %tcﬂ&itedoinf’aliniﬁé adhn
inorganic material is formed. Here, a case where a protection film®b09

made {1 16/Bdgel oAb, ' ibiih 4 ald inflihngd AIATBHS covtiind thdschnidorkidBr LAEL CPpylch®
interlayer insulating f1Im®608 iIs med "UsI ng nonphotosensitive organic
resin fj 1 c¢libed., . Then contact holes.that reach a source
regi on %J(Sg as}él\fguég g?ma%ﬁgrlégqrglﬁdé’éffnalpﬁﬁ?tm 1 COnRRIRInG ,Onjlamgi a'h%l %5t hat
IS connefc{r(gg tlg(%t he source rﬁg' on 603 and the drain region 604 are forned
to complet e 19¢-pnpby the uss o Rlswe G¥Rp) or spydteriyer dpAhigy gmbagiment, assilicomrT
which caontrols current which is supplied to a light emtting el ement 616.
I n t hi SO%dgBiddaeiim is feemedyqompgsitioatratics S enitdet@d 19961 Nes thand H edl%)to604
al so serves as a first electrode 611 of a light emtting elenent 616 that
wi | | behaverantbitkinesstdfd 16 emt by Pleandai C¥D. elGfodoufsd £thé phteSimeniesn@SIRBORROLG or a
cathode of the light emtting el ement
limited to a silicon oxide nitride film but may be made another insulating films in a single
layer or a laminated layer.
After cleaning the surface of the gate insulating film 605, a gate electrode 606 is
formed. Then, a p-type providing impurity element (such as B), herein, adequate amounts of
boron is added to the semiconductor to form a source region 603 and a drain region 604.
After the addition of the impurity element, heating process, intense light radiation or laser
irradiation is made in order to activate the impurity element. Simultaneously with activation,
restoration is possible from the plasma damage to the gate insulating film or from the plasma
damage at the interface between the gate insulating film and the semiconductor layer.
Particularly, it is extremely effective to irradiate the second harmonic of a YAG laser at a
main or back surface thereby activating the impurity element in an atmosphere at room
temperature to 300 °C. YAG laser is preferable activating means since it requires a few
maintenances.

An -insulating film 608 made form an organic material or an inorganic material is

formed. Here, a case where a protection film 609 made from a silicon nitride film is formed
-19-




616. Next, an insulating layer (referred to as a bank, a barrier, or the
like) 612 is fornmed to cover both side edges of the first electrode 611.
The insulating |ayer 612 is made from photosensitive organic regiQGT /iieEn.
a conductive polynmer |layer 613 is fornmed on the first electrode 611, an

el ectrol um nescence film®614 is formed thereon, further, a second el ectrode
615 is forned thereon to conplete the light emtting el enment 616. The
second el ectrode 615 w Il serve as a cathode or an anode of the |ight

em tti nfeetienvrilayanidsylatingy fike d08ii¢ fahratusidgomonphb@sdrsithe @baié FRUefilbdl. |1 n
the present invention, materials for formng the first electrode 611 are
conductyin®e deSdriteg. the first electrode is fornmed in contact wth the
conductive polyner |layer 613. Further, the materials are required to have

a light bl ocki eff r efi i Yeness r.i,ncyeasing Lihght . enmfting
o1 ot ency. . eREnlEF RS fefoH B E R Rfany B R BPR S0 e FoBBH, 21
anode t the paterials.have high rk functio specifically, at |east
4.0 eV “Jaelrnﬁmwlﬂ&éﬂfﬂgﬁds Fopnegied to the spuscs gegion E@é widthe depp regle Y& a
cathode that the materials have | ow work function (specifically, at nost
3.5 eV fopenred ousmpidn p THHE2 (4 pghanpel FEDbr i BlesTHa 622 wilhbove asre At Towbigh
properties as the first electrode 611 -20 17 OC T 2006 include an

el ementcosidls cuadntf which ad supphivdntq Allght tmittiag vlen(chay16.t Unghisembodmentj thani um
(Ti), nmolybdenum (M), nickel (Ni), copper (Cu), titanium(Ti), chrome
(Cr), skirgrhd{tAQ ronREtedltd the diii £Bidu"GAULES s LfiRIMBIRE Sode Nl &l Alisht

havi ng high work function include nitride or carbide of elenents belonging

to the MH&%@I%&H%&GM‘F@ﬁBE%H&%ﬂ&e exf.i xth group in the periodic table

of the elenents such as titaniumnitride (TiN), tantalumnitride (TaN),
zi rconi um ni t] [ bdenum nitrjde ( . 0 nit.ride.(CrN),
t ungsten ni tﬁhgﬁséé\iﬁl}?ddf@iryﬂe{yﬁ? E%P'bf“&%de(oﬁa@'\{‘%l dﬁﬁﬁgﬁ%ﬁg}ga@ﬂdﬂ‘& e(lé‘:ﬁat
zi rconi carbide (zZrC), .nol ybdenu carbide (MC), or the like. Mterials
vt g 01w Dl 3PN TRFRE (RIS losos WiRkap DaGIEh ardhe iReylaris foracd tgar
of which include alkali nmetals. For exanple, alumnumlithiumall oy

cover both side edges of the first electrode 611. The insulating layer 612 is made from

photosensitive organic resin. Then, a conductive polymer layer 613 is formed on the first
electrode 611, an electroluminescence film 614 is formed thereon, further, a second electrode
615 is formed thereon to complete the light emitting element 616. The second electrode 615
will serve as a cathode or an anode of the light emitting element, and polarized different from
the first electrode 611.

In the present invention, materials for forming the first electrode 611 are conductive,
since the first electrode is formed in contact with the conductive polymer layer 613. Further,
the materials are required to have a light blocking effect or a reflectiveness for increasing light
emitting efficiency. It is preferable in case that the first electrode serves as an anode that the
materials have high work function (specifically, at least 4.0 eV work function), and in case
that the first electrode serves as a cathode that the materials have low work function
(specifically, at most 3.5 eV work function).

Specifically, materials having above-mentioned properties as the first electrode 611
' -20-




(Al': Li), magnesiumsilver alloy (My: Ag) and a lamnation of Al and LiF
can be used. In addition, in case where a redox polyner |layer is forned as
t he conductive polyner |ayer 613 as shown in Enbodi nent Mode 1 aqﬁ
Enbodi ment Mode 3, EB-PAni or another known redox pol yner 17 0LT 2006
(oxi dation-reduction polyneric materials) are used as the conductive
pol ymer |ayer 613. In case where a doping layer is formed as the conductive
pol ymer layer 613 as shown in Enbodi mrent Mode 2 and Enbodi ment Mode 4,
PEDOT dogiedt avi é}hnﬁ%sele(qaemmﬁchlminymﬁ(mP,qammﬁ () eingdiéh (WR-tRALm((Tigoped
pol yner) are used as the conductive polynmer |ayer 613. A solution for
formn ' 434 i ' [ f
IndIPBdHARONES), ﬁﬁkmﬂ%bp@x@m, %ﬁuhﬁs%teﬁe}ﬁn\éﬁ(@rg Fﬁ‘ﬁ (%gf, dlallay

materi al s"are di ssolved in a sol vent “such a

(NVP) , _di.net. I i O L like js depgpsited. oati.ng or
spin cc}g&? %éﬁaﬁegmﬁlg%%ogvﬁ%%u aartgréﬂlélgjt%}’lgguﬁghe"g%r ngugch%lf é’?‘%"é % m&’f"d‘% iobh

nmol ecul ar, .. el ectrol um nescence terials are us as an el ectrol um nescence
11 m 6Eaideof ﬁiﬂéﬂ%ﬂb@ﬂ%@&ﬁ? thE G e Th BTB) OUPoY, Wit BEURCE 1he 1 m
614 is deposited using |low nolecular electrolum nescence material by
evapor d&efggicwiable 9& the sdemends| suth ease fitapiumg | nitridee €GN tantAlimnmiide (Tapr med
to have a single structure made fromone kind of material, and also a -21
17 O CZirc@high nitddd (aN),anolybdertn nitrida (oN),ashirgrhe hittidergCaN), alousted étride

| am nation structure may include, but an organic conpound |ayer in the

pr esent(WN), eidri® chbidea(Tit), Wk AGm! @rbide (TACY, AifcBRRAPELrbAE (LAYE fnolyHRERyh I OM

hol e transporting nmaterials, a light emtting |ayer made from | udm nous

.mat eri qlaghide #0Q ,nolefh%clrilgc(?n Nizft@l@acig’ %ﬁ{fﬁEQOWka ﬂﬁlgﬁﬁg {;ll?(!ﬂl(ff]l 9%5]5 Qlﬁzé?lg or

transporting nmatérials. The lamnatiofi structure I ncl udes

I njecting{ayer. qade fr hol.e injectin terials and.a hol e hl.ockin

| ayer - riictal BRI TR AR} PR o Bl iy oy
conpound .layer. Hereinafter, preferable materials are described, but

mat er | a(%é lfa“L rm‘l‘%‘reWWgSIﬁ’f’h%d‘&l @@ﬁir‘%ﬁ)&ﬁﬁ Adarmatien of AhahlaF gan bg asedt esent
invention is not limted thereto. As the hole transporting nmaterial used
for form ng tineddigipe incasesplire paedaxanpdymerdayer is formed as the conductive polymer

layer 613 as shown in Embodiment Mode 1 and Embodiment Mode 3, EB-PAni or another
known redox polymer (oxidation-reduction polymeric materials) are used as the conductive
polymer layer 613. In case where a doping layer is formed as the conductive polymer layer
613 as shown in Embodiment Mode 2 and Embodiment Mode 4, PEDOT doped with PSS
(p-doped polymer) or TFT doped with EB-PAni (n-doped polymer) are used as the conductive
polymer layer 613. A solution for forming the conductive polymer layer 613 in which
various kinds of materials are dissolved in a solvent such as water, n-methyl pyrrolidone
(NMP), dimethylsulfoxide (DMSO), or the like is deposited by coating or spin coating.
Known low molecular electroluminescence materials or high molecular
electroluminescence materials are used as an electroluminescence film 614, In this
embodiment, a case where the electroluminescence film 614 is deposited using low molecular
electroluminescence material by evaporation will be described. The electroluminescence

film 614 is formed to have 2 single structure made from one kind of material, and also a
_ 21 .




aromati c am ne-based (that is, the one having a benzene ring-nitrogen bond
therein) conpound is preferred. Wdely used materials include, for
exanple, in addition to the above-nentioned TPD, derivatives thereof such
as 4, 4'-Dbis[N-(1-naphthyl)-Nphenyl -am no] - bi phenyl (hereaft qu ot gig ed
to as "a-NPD'). Also wused are star burst aromatic am ne conpounds

i ncluding: 4, 4, 4"-tris (N, N-biphenyl-amno)-triphenyl am ne
(hereafter, referred to as "TDATA"); and 4, 4', 4"-tris

[ N- ( 3- temhiytigrhstryctyre Mhads drym phiraln@htetisls PhERY landiffitin dheneabiagincli®d, ®ut ed to
as "MIDATA"). Specific exanples of the light emtting material used for
form ngn bh@inid @Mpodlit 1dyePth thed¥&Ent AGLUER iE’EBf?i' RATR, §h6R (FHS rﬁ?g ﬁgyr@f’s

tris (8-quinolinolate) “al um num (hereafter, eferred to as Al g3

(4- et hyl - & qui nol.i nal at. | wd, ni um.(her.eafter, referred to as 3),
nd i % it PR GGG e T o il SR e tiF B BePSmalr Lo (o
as BeB 2%, and bis ] . .

(2- met 39 -3 ﬁ?q‘ﬁ?rli HaPspoEug d2yRf dreds - Bepnelegieon ) trapsapstingnimetraialsar « Ehe
referred to, as BAIq). The exani)l es also include nmetal conplexes including
such adamingtion strycpurp yit doclpdeshple) inirsting davay vlade &pnyhote injeeimganatetials aed er r ed
to as Zn(BOX)2) and bis -22 17 0 C T 2006

[ 2- ( 2- layholexylpiany 1hyepemadd Hiomz dodd dlockingc maheizb ahh ee, forafedr dscan taagatc
Zn(BTZ2)2). Also, - fluorescent dyes thereof may be used. Triplet |ight

eni ssi QEmpBlued ia3ts MR¥ciahfia, PRIANIE ridibhial§ Bl dR%HY, B8t AR ol
conplexes with platinumor i1ridiumas central netal. Known triplet |ight

T 251 8 Bl e o d ook g g e e,
2o oo T 0, ke P b R
LA R DRI e .,

and m xed |igand conpl exes such
compound is preferred. Widely used materials include, for example, in addition to the

above-mentioned TPD, derivatives thereof such as 4,
4’-bis[N-(1-naphthyl)-N-phenyl-amino]-biphenyl (hereafter, referred to as "a-NPD")., Also
used are star burst aromatic amine compounds, including: 4, 4°, 47-tris (N,
N-biphenyl-amino)-triphenyl amine (hereafter, referred to as "TDATA"); and 4, 4°, 4”-tris
[N-(3-methylphenyl)-N-phenyl-amino]-triphenyl amine (hereafier, referred to as
"MTDATA").

Specific examples of the light emitting matérial used for forming the light emitting
layer include metal complexes such as Algs, tris (8-quinolinolate) aluminum (hereafter,
referred to as Algs), tris (4-methyl-8-quinolinolate) aluminium (hereafter, referred to as
Almgqs), and bis (10-hydroxybenzo [h]-quinolinate) beryllium (hereafter, referred to as BeBqgy),
and bis (2-methyl-8-quinolinolate)-(4-hydroxy-biphenylyl)-aluminum (hereafter, referred to
as BAlq). The examples also include metal complexes including such as bis

[2-(2-hydroxyphenyl)-benzooxazolate] zinc (bereafter, referred to as Zn(BOX),) and bis
-22-




as BAlq. O her exanples include netal conpl exes having oxazol e-based and

t hi azol e-based I|igands such as Zn(BOX)2 and Zn(BTZ)2. O her materials that
are capabl e of transporting electrons than the nmetal conpl exes gr -T' 2006
oxadi azol e derivatives such as 2-(4-biphenyl)-5-(4-tert-butyl pﬂ n@) ‘l

4- oxadi azol e (hereafter referred to as PBD), and 1, 3-bis

[5-(p-tert-butyl phenyl)-1, 3, 4-oxadi azol e-2-yl] benzene (hereafter,
referred to as OXD-7); triazole derivatives such as

3. (4 ey phesy) bedoBlignthe P bRy Mhinds 12:as SnfiT2EP ealso

(hereafter,” refierred’ to as TAZ) —an

T o s sgegfv;ﬁg@w e RS b s B 20

(herea erre t o -as énan er vatlves such

as bat ho henan reaft rred tQ BPhen ocuproi n
(her ed ‘i§r ""e‘ﬂ"f’t‘.’)“g]&g" I%X%WUEP PRGfdH ‘HH% %Sr‘?e&? §1a on

the el ectrode that serves as an anode in such order that a hol e I nj ection
| ayer , tripl¢idight emispiop sraterinds inglpde tris(2-phymylpawiding) iigliym fhercalterygfearedip g ki ng
| ayer, and an electron transporting layer. Al these |ayers are not

necesshk(ppe), Be3, Aepokl,t ¥g,17a 1farctactfyl 2 He land 23 Heporpluyrini-platinampplherpatter el y.
Wth respect to a light emtting |layer, when another layer have a light
em tti RgerddBAKPYOEP], | S not necessary to be included in -23 1 7 OCT 2006
the | am nation structure. The second el ectrode 615 should be forned with

trans| ucent ﬂﬁtt;ﬁréoﬂ;?lc#cg zgﬁiﬁ edoéét Mt b difon! i tPoﬂﬁ@%%ﬁgl ' rPnf, Fred

el ectrol um nescence e present 1 nven SpeC| fica
second el e de i.s fer

. e av ansmi t 1
Vi st bl g tearapRlydc o cwﬂﬂ?xss e Sa e el S b4 &um?ms thin
conduct i ve f| I m I n add| tion, %ﬁﬁ second_e| ectrqde 613 sré{ves as an anode
or cat PsdetoRsychag thy alogsmasntionsd, Alasp Almes, ByBas apd aniged Ugand eampletrs el
When the second el ectrode 615 serves as a cathode, |ow work function al kal i
metal a9BAlpt a0thenceamiplesintlude sietal samplexeshaving px@ok-bagedond tiazela-based a
part of which includes alkali
ligands such as Zn(BOX); and Zn(BTZ),. Other materials that are capable of transporting
elecirons than the metal complexes are: oxadiazole derivatives such as
2-(4-biphenyl)-5-(4-tert-butylphenyl)-1, 3, 4-oxadiazole (hereafter referred to as PBD), and 1,
3-bis [5-(p-tert-butylphenyl)-1, 3, 4-oxadiazole-2-yl] benzene (hereafter, referred to as
OXD-7); triazole derivatives such as 3-(4-tert-butylphenyl)-4-phenyl-5-(4-biphenylyl)-1, 2,
4-triazole (hereafter, referred to - as TAZ) and
3-(4-tert-butylphenyl)-4-(4-ethylphenyl)-5-(4-biphenylyl)-1, 2, 4-triazole (hereafter, referred
to as p-EtTAZ); and phenanthroline derivatives such as bathophenanthroline (hereafter,
referred to as BPhen) and bathocuproin (hereafter, referred to as BCP).
Above-mentioned materials are stacked on the electrode that serves as an anode in
such order that a hole injection layer, a hole transporting layer, a light emitting layer, a hole
blocking layer, and an electron transporting layer. All these layers are not necessary to be

deposited, a part of which can be combined appropriately. - With respect to a light emitting

layer, when another layer have a light emitting property, it is not necessary to be included in
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metal, which is described as materials for the first electrode 611, can be’
used in a thin filmof approximately 10 to 20 nmin thick for the second
el ectrode 615. For exanple, alumnumlithiumalloy (A : Li),

magnesi umsilver (My: Ag) and a lamination of Al and Li F can bd 1L8eb200&n

t he ot her hand, when the second el ectrode 615 serves as an anode, high work
function (specifically, at least 4.0 eV work function) transparent
conductive filmcan be used for the second el ectrode 615. For exanpl e,

i ndi um thedamgigatien strgyref i Im a transparent film  which an indiumoxide is
mxed wth 2 to 20 % zinc oxide (ZnO, and |ZO (indiumzinc oxide) can be
used. |n addi Thosecohhelaaodad16|shehldastefdhed vatH ahidsbeRl nRYRRY &l drafr & NCe
it is formed on the el ectrolum nescence film614. Therefore, a |ight

em ttingutpan@le Ham d@t&he?atéd G he @léctrbiﬁtgrﬂﬁés%gﬁig V\%ﬁ? M8CHEthe! Brefent fidver nan

substrate is forne Enbodi nent 2 Fu e appearahce view o

active y | C T 2006.. which the
light e frler%gglpgl%e% 'S ieira?c IE'%A (rl;sg H@g nﬁ‘aﬁez‘ﬁt)%?ji"'ﬁgﬁ’t‘orf Jansmitipuce for
descri bed. ere ce to Fig Further Fig.. 7Ais _a top view show ng
the Ii gﬁ‘ﬁlbm g‘t‘ HoPEps P %t‘?ﬁ’swghdl tfﬁsaafe?fscqr@u%tﬂgee@tr dHa thin sopdustiee filmt ed
by cutting Fig. 7A by a line A-A. Reference nuneral 701 indicated by a
dotted In w@ila@sltgﬁémdaplg@md@eﬁlél stavedrasvamanagier @utathodecthat sndiffercutréoal 702

designates a pixel portion, and reference nunmeral 703 designates a gate
si de drp&lhﬁgafitha:ﬁﬁstclectFQdBtdiér, ref erence nuneral 704 designates a seal
‘substrate, reference nuneral 705 designhates a sealing material and an

i nner side suwWhenniitestchid eltetrs@abiNEEri@! &4 adthdddD 16 Redrk tft&tc%n ARl O
resin (sealing materials) 707. Further, ref erence nuneral 708 designates a

oL R R ESRARSL 085 FLPE AT £ B GRS kP
metal, which is described as materials for the first electrode 611, can be used in a thin film of
approximately 10 to 20 nm in thick for the second electrode 615. For example,
aluminum-lithium alloy (Al: Li), magnesium-silver (Mg: Ag) and a lamination of Al and LiF
can be used.

On the other hand, when the second electrode 615 serves as an anode, high work
function (specifically, at least 4.0 ¢V work function) transparent conductive film can be used
for the second elr:ctrode 615. For example, indium tin oxide (ITO) film, a transparent film
which an indium oxide is mixed with 2 to 20 % zinc oxide (ZnO), and IZO (indium zinc
oxide} can be used. In addition, the second electrode 615 is formed by evaporation since it
is formed on the electroluminescence film 614.

Therefore, a light emitting panel having a light emitting element connected to a TFT

on 2 substrate is formed.

Embodiment 2

Further, a whole appearance view of an active matrix type llght-emlttmg device in
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703 for receiving a video signal or a clock signal fromFPC (flexible
printed circuit) 709 for constituting an external input term nal. Further,
al though only FPCis illustrated here, the FPC may be attached \/71[561[ 05
printed wiring board (PWB). The light emtting apparatus in thg
specification includes not only a main body of the light emtting apparatus
but also a state in which FPC or PV\B is attached thereto. Next, a
sectional structure will be explained in reference to Fig. 7B. Driver

Ci r cui teghiclatid lighe epiitied ppesitis dichaled desurited i® Bibodinsdnp 3 twilitie debbrilsddwiier e,
the source side driving circuit 701 as the driver circuit and the pixel

por ti oneffRAcRESFRIIWN Fufthér! PR 7ALSG R 3&%@3]&@&@%& 1';%.3 ﬁg{i&i%ig ggpé_i'r%:qag% 701

is formed with a CMOS circuit conbined with an ' n-c and
a p-ch \A) Fur .. TET for rm.hg fhe dpiver circuit may
et or ot 1B PRy Etcodilli®oy ilad Ble, ZABY R AR, RelERipef bl o
al t hou accor.di to this emhqodinent, a driver, integrated type forned

with t ?@1&1 ¢d By dotted lige dFsigppienst s sentide (5vig GHRUILHRISTCACE pumerah /8 at ed
type is not necessarily be needed and the driver circuits can be forned
not ovéiesighaes apital podidgy podirefereper numen] I dedg@tescugyt dletdrivimmnéircuit.
Further, the pixel portion 702 is fornmed by a plurality of pixels each

i ncl udiFugther, refaiencdmungerdFA047dekignates arsed substaty, reftlehognubkelal/03, desiggatas i r st
el ectrode (anode) 713 electrically connected to a drain of the current

cont r olskalig thbtbridilehd mnhasyhagdrf@nhaaeg tHeléealih® nfaliABH03 orsuRes PR S de
edges of the first electrode (anode) 713. A conductive polyner |ayer 715 of

the prqﬁqggin'slg%m%t'% ialdy7¢ ectrol um nescence film 716, and a second
el ectrode (cgt o} e‘§l 71117§j;Ze respectively forned on the first el ectrode

LS o0, i SERRSR. P08 S SRR BBl i agon ¢ o
\?\/: lr i 'I[‘]ge_ I _Seilnls)ut?ergldto tﬁtla %glgr[:cla (szi’?c‘lleld}/ivgnogn&?c%titeéjf)lt a(}ldFtEg th%gsiélla? hitlg ﬁri\(r:i(r)zg ncei!r%;[xilt on
703 for receiving a video signal or a clock sigﬁal from FPC (flexible printed circuit) 709 for
constituting an external input terminal. Further, although only FPC is illustrated here, the
FPC may be attached with a printed wiring board (PWB). The light emitting apparatus in
the specification includes not only a main body of the light emitting apparatus but also a state
in which FPC or PWB is attached thereto.

Next, a sectional structure will be explained in reference to Fig. 7B. Driver circuits
and the pixel portion are formed over a substrate 710 and here, the source side driving circuit
701 as the driver circuit and the pixel pbrtion 702 are shown.

Further, the source signal line driving circuit 701 is formed with a CMOS circuit
combined with an n-channel type TFT 723 and a p-channel type TFT 724. Further, TFT for
forming the driver circuit may be formed by a known CMOS circuit, PMOS circuit or NMOS
circuit. Further, although according to this embodiment, a driver integrated type formed

with the driver circuits over the substrate is shown, the driver integrated type is not

necessarily be needed and the driver circuits can be formed not over the substrate but at
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Further, in order to seal the light emtting element 718 forned over the
substrate 710, the seal substrate 704 is pasted by the sealing hhOET 7685
705. Further, a spacer conprising a resin filmmy be provided for
ensuring an interval between the seal substrate 704 and the Ilight emtting
el ement 718. Further, the space 707 on the inner side of the sealing
material 705 is just a space. Further, it is preferable to use epoxy
species resin for the sealing material 705. Further, it is preferable that
t he seadutsidr thedegf.i al 705 is a material for permeating noisture or oxygen
as | ess as possible. Further, according to this enbodinent, as a materi al

for constit “tPiuﬂﬂcxt, Ig%p?ﬁ:@i Poﬁiﬁﬁsfdf{sefoﬁgéd b?fi;ﬁ%ﬁlﬂ%&ﬁ%%? e§cﬁp ?I}C[lﬁﬁl?g qr

guartz substrate, astrc substrate conp
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the seal substrate 704 by using the sealing material 705 and thereafter
seal t &lecicaily gosnegteditg addrpiagf dheerrrent egntpfling TER|71Rg Antesulating legerdddl i ng
the light emtting elenent 718 in the space 707 as descri bed above, the

| i ght dsfcarmied o edenbath sidenedgosipl the Eirst eleetrbllo@kedt)f718m out si de and a

subst ance for expediting -26 170CT2006 to deteriorate the organic

conmpound | ayex cenduttias pabinsdrUageroT 108y GRNpieaht HEvdNtieN e eRclrbRMindsaMadi Ng
fromoutside. Therefore, the highly reliable light-emtting device can be
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Accordi ngly, various electronic apparatuses can be conpleted by using the
li ght eshequiicaly camracted tofFPChE%via Sisrponnentientiiong 708.
Further, in order to seal the light emitting clement 718 formed over the substrate 710,
the seal substrate 704 is pasted by the sealing material 705. Further, a spacer comprising a
resin film may be provided for ensuring an interval between the seal substrate 704 and the
light emitting element 718. Further, the space 707 on the inner side of the sealing material
705 is just a space. Further, it is preferable to use epoxy species resin for the sealing
material 705. Further, it is preferable that the sealing material 705 is a material for
permeating moisture or oxygen as less as possible.
Further, according to this embodiment, as a material for constituting the seal
substrate 704, other than glass substrate or quartz subsirate, a plastic substrate comprising
FRP (Fiberglass-Reinforced Plastics), PVF (polyvinyl ﬂuoridé), Mylar, polyester or acrylic
resin can be used.  Further, it is possible to adhere the seal substrate 704 by using the sealing
material 705 and thereafter seal to cover a side face (exposed face) by a sealing material.

By sealing the light emitting element- 718 in the space 707 as described above, the

light emitting element can completely be blocked from outside and a substance for expediting
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Such el ectroni c apparatuses nmanufactured by the present invention include a
video canera, a digital canera, a goggles-type display (head nount

di splay), a navigation system a sound reproduction device (a db?UﬁD&W&
equi pnent, an audio set and the like), a |laptop personal conputer, a gane
machi ne, a portable information termnal (a nobile conputer, a cellular
phone, a portable ganme machine, an el ectronic book, or the like), an inage
reproduction apparatus including a recording nmedium (nore specifically, an

appar ati fetthibfe the dgdePEaHpGRIdAaYE SR b sholsRstt te,mgageh @f bR pb@hicdl from
versatile dISC (DVD) and so forth, and includes a display for di spl ayi ng

the repg oth TRESde. %el- |ﬂ15%1%#§1ﬁiﬁﬁllte'l%m Qﬁmtl dé&ge ésr&tlil‘%]&e

portable In OI’I’TB.'[IOI’] term na use |ng ev

light-emtti nment referable. sin le i rnatlon
term nal tha{il%ft “h ﬁﬂ%f’vb?%r‘%@t ?ﬂ"eﬁ‘fee&y}’? g ‘é‘e‘ﬁ W"lhgg‘“é‘?‘f’é’@?‘i ¢ L tafagd
required to _have a wide viewing angle. Figs. 8A to 8H shows various

speci f Fm Mk of such el ectronic apparatus. Fig, 8A illustrates a

di spl ay device which includes a frame 2001, a support table -27 17 OCT
2006 2002, a display portion 2003, a speaker portion 2004, a video input
termnal 2005 or the like. The light-emtting device manufactured by the
pr esentEmbodmentd) can be used for the display portion 2003. The |ight
emtting device is of the self-em ssion type and therefore requires no

backlight. T Pnner

t han !t%at of h?%élghf]léaﬁil dé) lé%%ét)fa%h%?é%%n}?’c evi ce. ﬂ?ﬂi\é%é?sg%{% 5@@?}?%%“{‘12
|nclud| e, chi Vv s f dis such as a
por sonatHcaasict ol ord B8 SR hEEerBlns 5%?&?35*%?%@ 12 SRl iy

di spl a 8B illustra stil] a which. incl des a main
blodf/) 2% i‘ghg pliice &\'Sag—‘f’um%ﬁ rfgéqﬁfg’ aﬁﬁys%'a@éplﬁg an'FBHP%WU otheal lghan'
operatlon key 2104, an external connection port 2105, a shutter 2106, or
the |i kit medqqumas erfvider vigwina angle. meherosdinglyecriops electronic spparatusaswaent i on

can be used for the display portion 2102.
be completed by using the light emitting device of the present invention.

Such electronic apparatuses manufactured by the present invention include a video
camera, a digital camera, a goggles-type display (head mount display), a navigation system, a
sound reproduction device (a car audio equipment, an audio set and the like), a laptop
personal computer, a game machine, a portable information terminal (a mobile computer, a
cellular phone, a portable game machine, an electronic book, or the like), an image
reproduction apparatus including a recording medium (more specifically, an apparatus which
can reproduce a recording medium such as a digital versatile disc (DVD) and so forth, and
includes a display for displaying the reproduced image), or the like. In particular, in the case
of the portable information terminal, use of the light-emitting device with a light-emitting
element is preferable, since the portable information terminal that js likely to be viewed from
a tilted direction is often required to have a wide viewing angle. Figs. 8A to 8H shows
various specific examples of such electronic apparatus.

Fig, 8A illustrates a display device which includes a frame 2001, a support table
~27=




Fig. 8Cillustrates a | aptop type (notebook type) personal conputer which
includes a main body 2201, a casing 2202, a display portion 2203, a
keyboard 2204, an external connection port 2205, a pointing nouse 2206, or
the like. The light emtting device manufactured by the presenf7iQyesgi on
can be used to the display portion 2203. Fig. 8D illustrates a nobile
conputer which includes a main body 2301, a display portion 2302, a switch
2303, an operation key 2304, an infrared port 2305, or the like. The 1|ight

em tti gotleydisslappoitioacl00Besl sipkédorei 360, aividedThp@e®dnal PO09 o8 thd Bxd. he

di splay portion 2302. Fig. 8E illustrates an inage reproduction apparatus
i ncl udif@ 1feni-2R0iell j Iof.d . V] r !
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portio . a di ay por.ti B 2404, .a recording.nmedi um (DVD or
Phe. | - bafticiizhto, SRk NEh b 2te R ERe Sf Emissi i BE R LRl Eodiflss o
2407 or, the like. The display. portion A 2403 is_used mainly for displaying
i mage iRFOIERLt | J@H{S: s fhsplay portiongthereofiern dape 2 thickpessythigaer tham tmtoofole | s
used mainly for displaying character information. The light emtting

devi ce limwiierystelidisplap fevice. pThe display newiceiis inchalingall of 8w displah dediceypiony
potion A 2403 and the display portion B 2404. Note that the imge

r epr odulisplaying prfemadtion, suahl asda persomal reapi:b,Ng retetlict! 0F TWr bld@dcasieg ufd sn a
donestic ganme nachine or the Iike. Fig. 8F illustrates a goggle type

di spl ayadvatigmgdpiyed di splay) which includes a nain body 2501, a display
portion 2502, an arm portion 2503. The light emtting device manufactured

bv th - ' 9 . ' ' 2. kg, 8G
11 ust r ot oo 418 L ANELAGs SRR MATELE Wit HARID% B8 0ol 2160 gl
portion 260

cont r olPY %1{29—12 | 261? %%%%t egﬁgégﬁggioﬁﬁﬁﬁﬁgal o;?eg%&e tﬁiﬁg‘rqB%?atr"ite&%P(SO (5:83“%%8”% '? ery
2607, a so i nput portion 2608, an__ operation key 2609, an eyepiece
poti on %‘1781%gr 2 gty PRYS, orle tkeg hThe fight smitingdevies’ manufactured by the present
invention can be used for the display portion 2102.
Fig. 8C illustrates a laptop type (notebook type) personal computer which includes a
~main body 2201, a casing 2202, a display portion 2203, a keyboard 2204, an external
connection port 2205, a pointing mouse 2206, or the like. The light emitting device
manufactured by the present invention can be used to the display portion 2203.

Fig. 8D illustrates a mobile computer which includes a main body 2301, a display
portion 2302, a switch 2303, an operation key 2304, an infrared port 2305, or the like. The
light emitting device maﬁufactured by the present invention can be used to the display portion
2302.

Fig. 8E illustrates an image reproduction apparatus including a recording medium
(more specifically, a DVD reproduction apparatus), which includes a main body 2401, a
casing 2402, a display portion A 2403, another display portion B 2404, a recording medium
(DVD or the like) reading portion 2405, an operation key 2406, a speaker portion 2407 or the

like. The display portion A 2403 is used mainly for displaying image information, while the
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manuf actured by the present invention can be used to the display portion
2602. Fig. 8H illustrates a cellular phone which includes a nmain body 2701,
a casing 2702, a display portion 2703, a sound input portion 2704, a sound
out put portion 2705, an operation key 2706, an external connect i’ 606t
2707, an antenna 2708, or the like. The light-emtting device manufactured
by the present invention can be used to the display portion 2703. Note

that the display portion 2703 can reduce power consunption of the cellular

phone hspl#l g\ﬁhﬁﬁii B2yl 1€ usd Hatifly GORTBGISiTe CRardctt! AR €hhe light

backgr ound. en the brighter umnhance of 'the organic material becones

o esent s ot HhiiRorurc 5, e Sisbes TN, By b o7 Pl patton' A°
proj ector.in ich light.including output ipmage information is enlarged by
heans GROP é‘ﬁéi@f gplap dortiopds Qgg%egiﬁ?tajﬁ%tthﬂ ImagcIepiogREiABAPPEIEY iBFledingoni ¢
appar at useséare rrqreflgia{i(el.y l;g?hsbe used for di sﬁeay till g‘kor mation distributed
t hr ougt® BC8ingdpedivimifarhgrdac e domastie game machioe or the®XEV (cable -29 17
OCT 2006 television system, and in particular likely to display noving

i mage i nf or matig.03F ilRiseratek iagixigpbaiytpei digplale head moursed tRplag) fwhichdinehidey ng
novi ng 1 mages since the organic material can exhibit a high response

speed. rhailWddy B500] 2 ldigldy Bhtkios MSOL M ale \Hostor! P83, | THENidhk leffittink HMvice
consunes power, so it is desirable to display information in suCh a nmanner

that t hRadurgthire B}hﬁ}ééﬁ}lg?egﬂfn%%ﬁéﬁrb%hﬁed Remo %g%gﬁ)f}e@{%so%? possi bl e.

Accordi ngly, when't t-emtting device IS a  display
portion which.majaly,. displays.character. informtion, e.g. i spl.a
portion of ali:lg‘(‘;?@a%ﬁu%“lﬁ% Br7dYq SHmERR, Whicl nclides f"ro'{“@mptgqqyi 2@?131@[) dg\t;lay

cel | ul ar gﬁgg or a s_oug% reproduction device, it is desirable to drive
the |i gIFIH7e0% 59 @alpecad030an pefemah copnesting pert 2000 FaRote ponisol Feeriviag by a

light-emtti ngOSport_i on while a non-enission portion corresponds to the
backgr dig¥tion 2605, an image receiving portion 2606, a battery 2607, a sound input portion 2608, an

operation key 2609, an eyepiece potion 2610 or the like. The light emitting device
manufactured by the present invention can be used to the display portion 2602.

Fig. 8H illustrates a cellular phone which includes a main body 2701, a casing 2702,
a display portion 2703, a sound input portion 2704, a sound output portion 2705, an operation
key 2706, an external connecting port 2707, an antenna 2708, or the like. The light-emitting
device manufactured by the present invention can be used to the display portion 2703. Note
that the display portion 2703 can reduce power consumption of the cellular phone by
displaying white-colored characters on a black-colored background. |

When the brighter luminance of the organic material becomes available in the future,
the light-emitting device manufactured by the present invention will be applicable to a
front-type or rear-type projector in which light including output image information is enlarged
by means of lenses or the like to be projected.

The aforementioned electronic apparatuses are more likely to be used for display

information distributed through a telecommunication path such as Internet, a CATV (cable
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As set forth above, the light-emtting device fornmed by using the present

I nvention can be applied variously to a w de range of el ectronim
apparatuses in all fields. The electronic apparatuses in this (]izpr@nt
can be conpleted by using a light-emtting device shown in Enbodi nent Mde
1 to 4 and Enbodiments 1 and 2. According as the present invention is
enbodi ed, the active matrix light emtting device can be manufactured with
the top em ssion structure, which is free of problens concerning the

openi ngelevtion. syMesn, ahdieinCpafieghi YReROlY MRy BYineS ich Ve RfointhtoRNt 86k Wi th
the first el ecty)rgdogg’1 of theﬁglﬁiﬂght em @fi ng%gl grrentmlgna%ed (i)n the |ight

emtti T%ggﬁgﬁﬁ%d%bgﬁ suGHIE ol #lilsﬁlg?ﬁlig%&viﬁggﬁg&g@fﬂ%gﬂﬂeeopr Oi%e’{rlahéﬁzg@?ce

i njecti rrier fromthe l"ect'r res )

can be ”F"P)ﬂf 3ﬁt ured wit ho%t particularly considering the ionization

pot ent CAPPIAIHEYR RSP SRF%n of the materials for the first el ectrode.
Consequently, the selection range of materials can be w dened, whereby the
hi ghly ef fi cifeR?rtipp @h thelightiamiffingrsyicecthatain emitting dighbconsnegs powkbwo doist s.
-30 17 OCT 2006 WHAT IS CLAIMED IS: 1. Atop emssion type light emtting
devi ce desimbld ¢0 Wisplayainfodpsatioat i, sichf 4 rednnet eledt rihel dighvemitting pouthat ke a
conductive polyner |ayer over the first electrode; an el ectrolum nescence

film obetorhdrcascanslias pugitilel YABtordiags! whafdhe ﬁ%ﬁaﬁﬂnﬁlgeé@ﬁéer RAPplibd GPAt act
with the el ectrolum nescence film erein: the conductive polyner |ayer

I
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_conductioyehikiihf¥imation terminal, and more particular, a celtular phone or a sound reproduction
device, it is desirable to drive the light-emitting device so that the character information is
formed by a light-emitting portion while a non-emission portion corresponds to the
background.

As set forth above, the light-emitting device formed by using the present invention
can be applied variously to a wide range of electronic apparatuses in all fields. The
electronic apparatuses in this embodiment can be completed by using a light-emitting device
shown in Embodiment Mode 1 to 4 and Embodiments 1 and 2.

According as the present invention is embodied, the active matrix light emitting
device can be manufactured with the top emission structure, which is free of problems
concerning the opening ratio. Also, the conductive polymer layer is formed in contact with
the first electrode of the light emitting element included in the light emitting device, which
makes it possible to enbance the property of injecting the carrier from the first electrode. As
a result, the device can be manufactured without particularly considering the ionization
potential upon the selection of the materials for the first electrode. Consequently, the
selection range of materials can be widened, whereby the highly efficient light emitting -

device can be manufactured at low costs.
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2. The light emtting device according to claim11, wherein the conductive
pol ynmer |ayer includes eneral di ne base polyaniline. 3. The light emttin
device according to claim1, wherein: the el ectrol um nescence fil rih7 BEI Qlﬂ%s
a hole transporting layer and an electron transporting |ayer; the
conductive polyner layer is formed in contact wwth the hole transporting

| ayer; and the second el ectrode functions as a cathode. 4. A top em ssion
type light emtting device conprising: a substrate; a first el ectrode over

t he subs ; C tive polyner |ayer over the first electrode; -31
R g ARy

17 OCT 2 I"Um nescence fil mover the conductive pol yner |ayer;

and a second elleCA'EOOd&m'i n I(l:@%t E}% \Mltrgth t(}ge.el ectr.ol um nescence film
wherein: the first @ FUPYEYEPPHEET FRRNELCVIG RHBEEMEt he conducti ve pol yrer
| ayer conpri segsgbsgﬁ%ducti ve polynmer material doped w th an acceptor
material and formne etween the first electrode and the

el ectrol um nesgen cond el ectrode conprises a transparent

conductive film é%léfhlg&% ?‘éﬁ&%e%%ﬁeﬁﬁg device according to claim4, wherein
e conduct | veq RLTRLphHELILAELAYER B ygilpbene o xyihtoofene and
wherein: the el eeffolkSERE0GTn bk BSAHIAT fullfbel}&aRRPOr L g | ayer
a second electrode in contact with the electroluminescence film,
wherein:
the conductive polymer layer comprises a redox polymer and formed between

the first electrode and the electroluminescence film; and

the second electrode comprises a transparent conductive film.

2. The light emitting device according to claim 1, wherein the conductive

polymer layer includes emeraldine base polyaniline.

3. The light emitting device according to claim 1, wherein:

the electroluminescence film includes a hole transporting layer and an
electron transporting layer;

the conductive polymer layer is formed in contact with the hole transporting
layer; and

the second electrode functions as a cathode.

4., A top emission type light emitting device comprising:
a substrate;
a first electrode over the substrate;

a conductive polymer layer over the first electrode;
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transporting layer; the conductive polyner layer is fornmed in contact with
the hole transporting |ayer; and the second el ectrode functions zﬁ &H_
cathode. 7. The light emtting device according to claim4, wherei 1006
first electrode conprises an elenent selected fromthe group consisting of
al um num tantalum tungsten, titanium nolybdenum nickel, copper,
chromum silver, titaniumnitride, tantalumnitride, zirconiumnitride,
nol ybdenum nitride, chromumnitride, and tungsten nitride. - 32 17 0CT

2006 8. The | 'aﬁmecﬁ'muﬁﬁﬂl&gerﬁ% lﬁleov%ﬁﬁ%;cghﬁ'&tﬁfg 88 z%/er whgrein: the

el ectrol um nescence filminc es a transpor ayer and an

el ect ron {1 anSAGELLCIAA in LdHack GRAUL ial%&rtﬁ%ﬁfé?&nh is formed in

contact with the electron transporting layer; and the s€cond el ectrode
functi onsgyggeian anode. 9. A top emi ssion type light emtting device
conprising: a substrate; a first electrode over the substrate; a

conductive pol yRefirst ag&gocg\fgﬁctfoggag éﬁé&od@l ectrode; an el ectrol um nescence
filmover the conductive pol yrrer l'ayer; ahd a second el ectrode in contact

with the el ect il WHRESREAAGmES | M@ﬁﬁ&ga hietive o3 ctions

as a cathode; the conducti vgmpolagbrrre(r: er ccgrrgl%l lseg% o%ér??\?e %H]ol yner

mat eri al ghgpegh acceptor material and formed between the first electrode and the
electroluminescence film; and

the second electrode comprises a transparent conductive film.

5. The light emitting device according to claim 4, wherein the conductive

polymer layer includes polyethylene dioxythiophene and polystyrene sulfonate.

6. The light emitting device according to claim 4, wherein:

the electroluminescence film includes a hole transporting layer and an electron
transporting layer;

the conductive polymer layer is formed in contact with the hole transporting
layer; and

the second electrode functions as a cathode.

7. The light emitting device according to claim 4, wherein the first electrode
comprises an element selected from the group consisting of aluminum, tantalum,
tungsten, titanium, molybdenum, nickel, copper, chromium, silver, titanium nitride,
tantalum nitride, zirconium nitride, molybdenum nitride, chromium nitride, and

tungsten nitride.
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with a donor material and fornmed between the first electrode and the

el ectrol um nescence film and the second el ectrode conprises a trqgfgﬁfﬁm%
conductive film 10. The light emtting device according to claim'9,
wherein the conductive polynmer |ayer includes eneral di ne base pol yaniline
and tetrathiafluvalene. 11. The light emtting device according to claim?9,
wherein: the electrolum nescence filmincludes a hole transporting |ayer
and an electron transporting layer; - 33 17 OCT 2006 the conductive

pol ymer | ayer ﬁﬁTﬁQFgﬁ%mF }%ﬁﬁb P . transporting |ayer;
and the second elecf 0 elﬁb ctigﬁécﬁg&gﬁhggggé?F%gg he light emtting

devi ce accor di Rge tectbiinthdscedie Keh NS ilads | elgp'agéatgsi j i 5, applied
to an el ectroni c apparat us sg%ct e %[xr%gir%g% I gl% f:ay \(/)?[glg qjagl\%ér?“sioﬁnal

conputerWﬂ&m@gghhﬁxﬁgﬁygga;, an i mage reproduction apparatus, a goggle type
display, a video canera, a cellular phone, a navigation system 13. The

1ght em Ui NG ilevichGudReo pllyhtr! Rayet AMighmetN & il Hirh | GRL ofR:bd 1 N9
device is applied to an el gctronlc apparatus selected froma display
device, arpShsARRlayec@RPUtEr, a nobile conputer, an image reproduction

apparatus, a gogglé type display, a video canera, a cellular phone, a

navi gati on systigiMiecdfid cltPfodel tio%giaéﬁﬁ%c\qew ce according to claim9,
wherein said light emtting evice 1s applied to an el ectronic apparat us

selected froma display device, a personal conputer, a nobile conputer, an
i mge reproduction apparatus, a goggle type display, a video canera, a

cel I'ul ar phone.o. a ANy eaMsiAtySYBABnifBg ddvicOPoRPligai:on type light emitting
devi ce conpri sing:
a substrate;
a first electrode over the substrate;
a conductive polymer layer over the first electrode;
an electroluminescence film over the conductive polymer layer; and
a second electrode in contact with the electroluminescence film,
wherein:
the first electrode functions as a cathode;
the conductive polymer layer comprises a conductive polymer material doped
with a donor material and formed between the first electrode and the

electroluminescence film; and

the second electrode comprises a transparent conductive film.

10. The light emitting device according to claim 9, wherein the conductive

polymer layer includes emeraldine base polyaniline and tetrathiafluvalene.

11. The light emitting device according to claim 9, wherein:
the electroluminescence film includes a hole transporting layer and an electron -

transporting layer;
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a substrate; a first electrode over the substrate; a conductive polyner

| ayer over the first electrode; an el ectrol um nescence filmin an/tﬁﬁZ[]ﬁE th
t he conductive polyner |ayer; and a second el ectrode over the

el ectrol um nescence film - 34 17 OC T 2006 wherein: the conductive

pol ynmer |ayer conprises a redox polynmer and formed between the first

el ectrode and the el ectrol um nescence film the second el ectrode conpri ses
a transparent conductive film and the first electrode has |ight bl ocking
effects or lig r i.n C 6. | . ght L ey

according to c:agel rﬁ% %]?&itv‘\)hee?gﬁ’%{e? hfe@%ro:\lgucf:ot-{?l\%/% 1“80 °§/1Fr?§?r ‘151515%#1 gi %fgftﬁ%es

ener al di %&ﬁﬁﬁﬂéﬁw@%di ne. 17. The light emtting device according to
ereln:

cl aim 15, the el ectrol um nescence filmincludes a hole
transporting | @yflec %O%qs&chig?s ag%ﬁé}%ﬁgrti ng | ayer; the conductive

pol ymer layer is tor rrecl I'n contact w € hole transporting layer; and
t he second el ectrode functions as a cathode. 18. The light enitting device
according to claim15, wherein: the electrolum nescence filmincludes a

Loy ' apor 209t RURE eiftin Bl GicRling | BARRYY Whlkkil QYETind ARiEANIUCH! Ve

pol ymer |ayer 1s ntact wt ctron ranspor 1 ayer;

and the ReREGs GARHBR deaShlcCbpaftus RN om a display device, a personal

computer, a mobile computer, an image reproduction apparatus, a goggle type display, a

video camera, a cellular phone, a navigation system.

13. The light emitting device according to claim 4, wherein said light emitting
device is applied to an electronic apparatus selected from a display device, a personal
computer, a mobile computer, an image reproduction apparatus, a goggle type display, a

video camera, a cellular phone, a navigation system.

14. The light emitting device according to claim 9, wherein said light emitting
device is applied to an electronic apparatus selected from a display device, a personal
computer, a mobile computer, an image reproduction apparatus, a goggle type display, a

video camera, a cellular phone, a navigation system.

1.5. A top emission type light emitting device comprising:
a substrate;
a first electrode over the substrate;
a conductive polymer layer over the first electrode;
an electroluminescence film in contact with the conductive polymer layer; and

a second electrode over the electroluminescence film,




19. The light emtting device according to claim15, wherein said |Iight
emtting device - 35 1 7 OCT 2006 is applied to an electronic
apparatus sel ected froma display device, a personal conputer, a fQQTe006
conputer, an inmage reproduction apparatus, a goggle type display, a video
canera, a cellular phone, a navigation system 20. A top emi ssion type
light emtting device conprising: a substrate; a first el ectrode over the
substrate; a conductive polyner |ayer over the first el ectrode; an

el ectrol ymdpggcence fil mover the conductive polyner layer; and a second
el ectrode 1n contact with the el ectrolum nescence film wherein: the first

el ectrode f unC&ﬁ@%dﬁéﬁ%(ﬁﬁggﬁ%&w%“ﬁ%&gymﬁﬁ’%ﬁ%ﬂglfgxﬁéd geg{;lpéﬂ ses a

conductive polynmer materia an acce rial an or med

bet ween therfifs Elﬁ&tr&ieeaﬁhﬁ:ﬂéjaeaﬂgmm}l%sceglzgﬁﬁﬁ'ol um nescence film the second

el ectrode conprises a transparent conductive film and the first el ectrode

h l-i ght bl | ' | . The Iight
o 111 00 dovi on ARearH S s AP RS E o & 2ol )

€ con ive polyner

| ayer i ncl udes jRofeLIol RN 0ARNERAE NG RPLL SR RU! fonat e. 22.

The light emtting device according ereil
el ectrol um nescence filmincludes a hole transporting |ayer and an
el ectron transporting |layer; the conductive polynmer layer is formed in

contact with the Rt Gight BARRAL UENGe according to claim 15, wherein the conductive

polymer layer includes emeraldine base polyaniline.

17. The light emitting device according to claim 15, wherein:

the electroluminescence film includes a hole transporting layer and an electron
transporting layer;

the conductive polymer layer is formed in contact with the hole transporting
layer; and

the second electrode functions as a cathode.

18. The light emitting device according to claim 15, wherein:

the electroluminescence film includes a hole transporting layer and an electron
transporting layer;

the conductive polymer layer is formed in contact with the electron
transporting layer; and

the second electrode functions as an anode.

19. The light emitting device according to claim 15, wherein said light emitting

device
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| ayer; and - 36 17 0 C T 2006 the second el ectrode functions as a

cat hode. 23. The light emtting device according to claim 20, wherein the
first electrode conprises an elenent selected fromthe group cq ﬁ@ﬂﬂ@@ of
al um num tantalum tungsten, titanium nolybdenum nickel, copgz
chromum silver, titaniumnitride, tantalumnitride, zirconiumnitride,
nol ybdenum ni tri de, chromumnitride, and tungsten nitride. 24. The |ight
emtting device according to claim 20, wherein said light emtting device

Lor oppl) G¥labyflicdo &h SRLESHL ApRRRAL SUSPELRL BGILY SR, HLBRLAN ARKLEE. °

personal conputer uter, an inm eprodu

goggle t Y r

Syarem  SomoRlieuRpuct el bl AL Ao ottt Y 03%%@5@6 adl'-ﬁ%’f Aovibey
SUbStratQmHéHIhQQMH%hﬁ&thgﬁl gbnkhgemubstrate; a conductlve polyner | ayer
over the Tirsf el ectrode; ectr um nescence filmover the conductive
polymer |ayer; and a second electrode in contact with the

el ectrolum nescence film wherein: the first electrode functions as a

cat hode; the copdugt ey uctive pol yner

mat eri al dopedqnmn?ﬁbggg%%5%q§% gﬁ%%nﬁﬁggggﬁﬁgda%S%%gen the first

el ectrode and t hgypghgetrol um nescence film the second el ectrode conprises
a transparent conductive film and 37

a first electrode over the substrate;

a conductive polymer layer over the first electrode:

an electroluminescence film over the conductive polymer layer; and

a second electrode in contact with the electroluminescence film,
wherein:

the first electrode functions as an anode;

the conductive polymer layer comprises a conductive polymer material doped
with an acceptor material and formed between the first electrode and the
electroluminescence film;

the second electrode comprises a transparent conductive film, and

the first electrode has light blocking effects or light reflecting effects.

21. The light emitting device according to claim 20, wherein the conductive

polymer layer includes polyethylene dioxythiophene and polystyrene sulfonate.

22. The light emitting device according to claim 20, wherein:
the electroluminescence film includes a hole transporting layer and an

electron transporting layer;

the conductive polymer layer is formed in contact with the hole transporting

layer; and
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17 OCT 2006 the first electrode has |ight blocking effects or |ight

reflecting effects. 26. The light emtting device according to cl.a
o4y THT e

wherein the conductive polyner |ayer includes eneral di ne base pol

and tetrathiafluval ene. 27. The light emtting device according to claim

25, wherein: the el ectrolum nescence filmincludes a hole transporting

| ayer and an electron transporting |ayer; the conductive pol yner | ayer
formed in contact with the el ectron transporting | ayer; and the second

'S

el ectrode fU”CH&@&%oﬁfdéﬁnﬁB9ﬂﬁxmﬁ§as Qﬁ ght emtting device according to

claim 25, wherein said emtting

evice is applied to an electronic
appar atus sel ected fron1a di spl ay device, a personal conputer, a nobile

conputer, an inage reproduction apparatus, a goggle type display, a video

canera, a celluyh ?Th@ﬁ@ﬁ%niﬁin@%%%k%dﬁ%%& &llm %%, wherein the first electrode

comprises an clement selected from the group consisting of aluminum, tantalum,
tungsten, titanium, molybdenum, nickel, copper, chromium, silver, titanium nitride,
tantalum nitride, zirconium nitride, molybdenum nitride, chromium nitride, and

tungsten nitride.

24, The light emitting device according to claim 20, wherein said light emitting
device is applied to an electronic apparatus selected from a display device, a personal
computer, a mobile computer, an image reproduction apparatus, a goggle type display, a

video camera, a cellular phone, a navigation system.

25, A top emission type light emitting device comprising:
a substrate;
a first electrode over the substrate;
a conductive polymer layer over the first electrode;
an electroluminescence film over the conductive polymer layer; and
a second electrode in contact with the electroluminescence film,
wherein:
the first electrode functions as a cathode;
the conductive polymer layer comprises a conductive polymer material doped
with a donor material and formed between the first electrode and the
electroluminescence film;

the second electrode comprises a transparent conductive film, and
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the first electrode has light blocking effects or light reflecting effects.

26. The light emitting device according to claim 25, wherein the conductive

polymer layer includes emeraldine base polyaniline and tetrathiafluvalene.

27. The light emitting device according to claim 25, wherein:

the electroluminescence film includes a hole transporting layer and an
electron transporting layer;

the conductive polymer layer is formed in contact with the electron
transporting layer; and

the second electrode functions as an anode.

28. The light emitting device according to claim 25, wherein said light emitting
device is applied to an electronic apparatus selected from a display device, a personal
computer, a mobile computer, an image reproduction apparatus, a goggle type display, a

video camera, a cellular phone, a navigation system,



