; RSTUe3er dR6Tr _..".. *@00002* LIGHT EM TTI NG DEVI CE AND IVANUFACTURI NG
METHOD THEREFOR BACKGROUND OF THE | NVENTION 1. Field of t“mﬂmﬂ mmmume
present invention relates to a light emtting device with ting
el ement that emts fluorescent I| orescent |ight up®efios
application of electric field to m%w® "@@MEWWCtrodes of the el enent which
sandwi ch a organi ¢ conpound- cont ai herei nafter, an

el ectrol um nescence filn), and to a net®¥e of nanufacturing the |ight
emtting device. In the present invention, the termlight emtting device
i ncl udes aANIGHEAJEVIITEEN@\DEEICE ANB IMANUFAGRURENGt MEAHQ@DEFMBEREFOR | ght
emtting device and a |ight source (including illum nating device). Also,
the follow ng nodules are included in the definition of the Iight emtting
device: a nodul e obtained by attaching to a light emtting device a
connector such as an FPC HAGRGROUND OFEAEINVEWTION er mi nal portion), a
TAB (tape automated bonding) tape, or a TCP (tape carrier package); a
nodul e i d wiring board is provided at an end of the TAB

t ape or ?ﬁ@ﬁ#ﬁ@g@- hﬂ&ﬁndule in which an IC (|ntegrated circuit) is

directly moun d ! Ocr?t mv t;(oH é‘gilﬁé % clﬁh\ {rﬁ% bc{ev 1&1'(1;1 gﬁthelrlg)lttp ns elnal1 Sn§)

system 2. Descrlpﬁ?sl on o elenen

enpl oy terlal emttin and ar char erlz their
Eh? nas ds i Gkesqgit e ST bssp R LesFond i St Sefetion e chic b %evt%m*age
driving, are expected to develop.into next-generation flat panel displays.
Arong di ¥prlegtrenssi ebdhe olememtayihich IspRficRnt t eEARC ermRAYNE-caRAIREd2YeS form
a matri x shape are considered to be particularly superior to the

convent i (berginafteryuindeleetyalumincatenpt é&}mgewd:é@ & grethadepf mgnutaciuiiegi thg lighyl e
and excellent visibility. It is said that light emtting elenments emt
l'ight thmottgig delvieef oln thmpngsenﬁmhamoamhcaem hghtvmltta@davmeapqﬂhdachnhm:igeen a
pair of electrodes that sandwich a light emtting |ayer conprising an
organi ¢ diEgl®y dedice abifgta Pl émijtngd e@menpm lifle anitthpdaevadedaitDbaspghit Rbeet ed
fromthe anode are re-conbined at the | um nescent center of the

el ect r ol WEBSE ARG dting el Ref. Orﬂb&‘%h@ﬁﬂi(ﬁmfﬁﬁhﬁl@é‘ are iAAdddéd @ (R ldefimiBh
excitons return to the base state while releasing energy to cause the |ight

eni 11 NGy GheTRAL ofiflideyickOf tmodSHOBH 8ﬁ|§d %cat{a@mg o eggﬁscmtﬁ,&;am&eg

excitation and triplet excitation, r's cons t hat hescence
b d t dth t h | ht
om t 11 ngHAGHALe %%?ﬁgpgiﬁe’ﬁgfe ifr%‘o il Rl Rohapt R e

bonding) tape, or a TCP (tape carrier package); a module in which a printed wiring board is

provided at an end of the TAB tape or 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 next-generation flat panel displays. Among display
devices, ones having light emitting elements 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.

It is said that light emitting elements emit light through the following mechanism: a
-1~



passive matrix driving (sinple matrix light emtting devices), active
matrix driving (active matrix light emtting devices), or other driving
nmet hods. However, if the pixel density is increased, active matrix |ight
emtting devices in which each pixel (or each dot) has a switch are

consi dered as advant ageous because they can be driven with | ow voltage. As
an active matrix light emtting device, it is generally that a thin film
transi stor (hereinafter, TFT) is formed on an insulating film then, a
light emtting elenment that is connected electrically to TFT is fornmed via
an i nt er vadtage isi appliedbdtwgerf a pair ofedectiodes thatraddwichtaHighTemittinglagetdiomipoiningt he
light emtting elenent is conposed of an anode, a cathode, an

el ect r ol amoigmsic aneeial, ieldttrossiljcgted didno the. caiiode ard heley mjuttedltfrons theranodé are
conventional active matrix light emtting device is a bottom em ssion

struct ur g-dofdinddi £ththe A6MBIcAeRE céilerddf BleCabditRIMAINBRIAENEBN ftb | f6inh Indledul@ht
emtting el enent conposed of an anode connected electrically to TFT, an

el ectrol i : i [ el I

arm nat Oy B bl BlaP PG ERMERAE e b SRIOHH 11igdfip LT 1 Yause
substr at | - Thu r 1 al i i S.: '

conduct 1 g TRaCanindlk Gemer?fo BRI’ Koy RO b Bi oty g, o,
potential. (which has the. sanme,value as that of a work. . function in, case of
ot o) ol gictugh ang 6 ge) e Rinineeactical DethemARC hen thg e
However, there is a problemin that an opening ratio is restricted

dependi n®f thoseexpitation;sttesof a TFT, wirings, or the like when resolution is
to be inproved. In recent years, the top em ssion structure that enmts

| i ght through Schdighbdmittingialeyiges bivirg carbe grdegadnigt form & matnixd camemploy

el ectrol um nescence filmand positioned opposite to a substrate) is brought
t 0 att enpassime nfatrix dxizimgl (simpatmeandx fighteereitting devidesk aictiPd OibirdG 88 Ging Hastieer |

in manufacturing a light emtting device of a top em ssion structure, in a
case of matrixQlight tebrfttiapateeitts)c onothes i eing i rhethodyde Hofwel diDifothe tpiel Ideksity ishi ch
is appropriate as an anode material for a light emtting el enent when

form ng fnbRadear vk YndudipRISuRBeRvRSs HENRich Rech ﬁh@l\\l/&g; cdUhQURK)EHEE adfWiRR | N
that visible light i.s allowed to pass therethrough, ich leads to |ight

| eak on dte %b'x%?&e'i&ltﬁ aﬁbgﬁﬁlggggkgﬁeg%%'ég%emﬁ 8k Eihogl évgh gdéﬁpol?ag . rit that an

i oni zation potential 1 ctivity 1 iev when t he
transparent copductive fil.m.is used as an anode of the top.emssjon. el enent
1 L he nor mal 14F HLppE meR e 4PREpE B s W LR irrbFa SRR IR sy
form ng mat er i into a fjlm thrqugh ich the light .cannot pass, bel ow
he t 1 aribsaRaten s dogacd Pl anoioriias PR, el s Emifing SomBt bl Sq

process. Also, when using a netal filmas the anode of the light emtting
el enent §oRnegies flestrigalivyto i is deraredrvds AR inferiaypr insulgting il thapisdpimacd gnthe
structure, the light can be shiel ded.

TFT. In addition, the light emitting element is composed of an anode, a cathode, an

electroluminescence film, and a cathode.

The mainstream structure of conventional 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 connected electrically to TFT, 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,
-2-



Consi dering materials having ionization potentials as high as I TO exhibits,
however, noble netals such as gold and platinumonly suffice for the above
requi renent, which causes problens in terns of costs. Al so, there arises a
problemin that the netal exhibits poor adhesion to materials for formng
an el ectrolum nescence film On the other hand, provided that an el ectrode
electrically connected with a TFT serves as a cathode and the |ight
emtting elenent (in the reversely lamnated form forned by sequentially

| am nating the el ectrol urninescence filmand the anode on the cathode is
used to typicallgtindivm tinexideo pndéwi glicomidst ruct ure, the anode may be made of

| TO. Thus, it becones easy to take out the light fromthe top surface. In
this case, hovHywéver,! therenBtaprobkewi irgthahen lopening maticis eetriget adepe@ding onwsed
as the cathode, which causes a problemin that the adhesion to the

mat eri al poditidn MU TN WitiRgs, F B llike Wheh RRSREDA & thibe fnpfoveds Unfre&ne Pdard, the
thereby nake it difficult to inject electrons thereinto. That is to say,
regar di ng,.t : | Ltk gl i 1S3 , N
i ther napranretbucki i i eligRlon Ry Lhfodciiad O o8 ok Bhi MIbMER. |
is involvyed due to the |im.tations.of ionization potential of th .

el ectr odb R migts il e PRsions SPhds S s B AR ibralbns o Guoptiohy e,
an object of the present invenfion i rovide a light emtting el ement
havi ng a}qﬁﬁa@afs&t%"g?rfﬂ‘ée{ﬁg}é’,kamoih‘bgﬁﬁ be easily manufactured without
taking 'into cqgnsideration an ionization potential of an electrode (in
particul ar, anHeVetyBdeanufactyingaz lighti anttingcdayice of 3PP SFESSIOMBMAUS NG ng
nmet hod therefor. In addition, another object of the present inventionis to
provi de easeiof mingraitrmiswgcmwhd@timéidmmadebé lw&mﬂh@ﬁigmﬂhi@h isnapipreptiiate as
efficiency at |ow costs by using the light emtting el ement. Accordingly,

t he i nvema ancicahatérdied fpr @ Hghit enittingndlérnent lwehee foening ¢tk sormall laneinhted iones bevi ce
of a top em ssion structure as shown in Fig. 1A which includes: a first

el ect r od@estHBed @b e OproBRAR Aise My KO IBibElight RaNioR@d 3o P:hghhc@hﬁ@igm, Rich
property or reflectivity (typically, a wiring material such as Ti or Al); a

conduct i kgdPl nENEleak 8Y 8'subsdrte SddTe Thbef6B Plckdrathgdb kechl Mefif thad anSbRicitgade
10l a conductive polyner. material; an el ectrol um nescence filml03 forned

m o ety o RSO RIS AP bt S RESELESLY,
free of 2 %P()'d%fg'f thrﬁetgf)i El%s@%nvt\:?ernl\(eni ijnnt% i1181'rx]r'1ally 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
problems 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-



4 Note that the present invention is characterized by adopting as
materials for formng the conductive polyner |ayer 102 a redox polyner

(oxi dati on-reduction polyner) having a function of taking carriers out of
the first electrode 101 brought into contact with the conductive pol yner

| ayer 102; or a polyner doped with a dopant (donor or acceptor) for

i ncreasi ng existence probability of the carriers. Note that when using the
redox polymer for the conductive polynmer |ayer 102, a reaction shown in
Fig. 1B develops at an interface with the first electrode 101. First, in

t he caseatjiiethe topenmission staicaue, theianote mayckomade ohHQynobhass, i thecamasasyptsl yrer
functions as a reluctant and thus, serves to take holes out of the first
el ect r odaaké Glut thenlighthizomvibe dep senfiice. elethis orss) hewevenethe matalf bavangrhtehlowhe
first electrode 101. As a result, the redox polyner itself exists as the
carrier ({dndatipn péientidigs adedes tivadathode/whibk cansea piobledn inhhaf the adhesionadb tigde
101 becones the cathode, the redox polyner functions as an oxi dant and

thus, sepMRSialsFol Atmidd e U REbRuANResCce Hlmt i enshificidnt & Rictdb9RakbQd dticdine
interface with the first electrode 101. As a result, the rédox polyner

itself ex: .rier (electron). Consequently, when the first
el ectrodg}@%?t%g%gﬁgg&g@ﬁér t he anode or the cathode, the redox pol yner

serves to tak e carriers . out, of the.first electrod 01, thereb

enhanci ng o pr BT § B0 FRFABE e 8Ridib RlepEnfRashie e Wil st O Eoruge
101. Alsg, .in the case of using.for the conductive pol yper. |ayer 102 the
ol yrrer St G9ATE e SraR BT GRS the HEPE st trgy RRYRRedle e
anode, the polyner doped with an acceptor nol ecul e as the dopant is used,
wher eas Vhibp liphatiops-ofionipationmotratialf taeelgetiodss t he cat hode, the pol ymer
doped with a donor nolecule as the dopant is used. Fig. 1Cis a conceptual
view for showi ng the case where the acceptor nolecule is doped in the
conductive polynmer layer 102. In this case, the first el ectrode (anode) 101
serves to take out the el ectSUMMARY OFtTHE BSCENTBON|I evel existing in the
conductive polynmer and -5 at the same tine, inject the holes in the
conductive pol ghelew d/ee dferehfeatiGieaepbBlemk EXe bbjebobf tHehprbsenb envei@s id faus
injected nove to an HOMO | evel in the conductive polyner |ayer and further

to the deex%ghit rliftfheCliBmbA©havTh %Sﬁ%n‘éﬁisfsi'ohr@tﬁﬂﬁrref@m%h ) B@ieﬁsi@as&
tgst el ectrode 101 to the conductive pol yner [|ayer

the novehrent fromthe fi

easi |yt alisea B AGEWRRGG SakilE ifiol Sonlibellio R BLYGfbnCARLMA U GhSHERERe Gn

Furthernore, as to e |1 njec romthe acceptor

| evel to_the HOMO ] evel in the electrolumnescence.fil.m 10 well, fhe
enor gy APITEHERAE cleE e f1toh ROV f SURIARNATS : POkl e fipiRer b
injecting,t.he holes fromthe first, el ectrode 101, aresult, it is

possi bl eg‘i!‘{iu?‘hé‘P% Sl O%JMFWt grentondg 9 H@V{dﬁéﬁs?ﬁ?i‘ ERIYipg devirkthal cagy

el ectrode. Fig. 1D is a conceptual view for show ng the case where the
donor nobeadneactyredyituhigh efficieney atdawicpsts bp ysipgthe light epittigpelement; hi s case,
the electrons are injected fromthe first electrode (cathode) 101 to the
donor | evel exAstordigglyn thehimvensorsduaft the presehty imventiamy have 1deisefiat ighthemittinge
el ectrons thus injected nove to an LUMO | evel in the conductive polyner

| ayer 108evdeedoff aitopheatisdion sthectdrtOshowtein Fig. 1 Aewkick dddlwdesina fiess eleoweedef 101m
103. Here, in this case, the novenent fromthe first electrode 101 to the

conduct i ¥Rd® ek yomirall pigise @Rcthll havinake Hgitl shiedding 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 electroluminescence film 103
formed in contact with the conductive polymer layer 102; and a light-transmissive second
electrode 104 formed on the electroluminescence film 103 while being free of problems

regarding work function.



since there is hardly involved energy difference. Furthernore, as to the
novenment of the injected electrons fromthe LUMO | evel in the conductive
pol ymer layer 102 to the LUMO level in the el ectrolum nescence film 103 as
well, the energy difference is reduced as conpared with the case of
directly injecting the electrons fromthe first electrode 101. As a result,
it is possible to increase the property of injecting the electrons fromthe
first electrode. Further, according to a structure of the present

invention, there is provided a light emtting device including: a first

el ectrode; a coaguahi e prﬁéMﬂWeniiaﬂﬁdhara@terizad\b?h@d‘ﬁtﬂhghﬂE’ﬂaﬁ@ﬁ%@oﬁﬂiﬁ%ﬂ
and a second el ectrode, characterized in that: the conductive polyner Tayer

is made Qfe oddgEiRE M#MQPl’ay@tnbef RhERe RAvNECHxidABof-tdattis sayﬁ,eg%a%g% 4 he

el ectrolum escence TiTmin contact therewmth, and the secohd el éctrode is
formed of, ; n tive fi i e t he
| i ght emﬂt"?cluhéa(gi@?@g {:asrﬁ g gér{gc fe&'ﬁzté%p}e}]&trﬁgﬁ :1b\?\héé§l§%hﬂgg¥i ?sr{dcgﬁ}élc ‘r?r(')ede IS
made to functi.on an anode, the hole transparti | ayer out of the hole
1 aspor EPTHCliEh gpyaita e 107t £ Ao gy iy g (o cir e o1
constitute the el ectrolum nescence film is forned in contact with the
conduct i VEETsAsIngeistangg probability afthe cagishd el ectrode is formed of a materi al
small in work function (specifically, the work function of 3.5 eV or |ess
bei ng pr ef er abNpteuthatiywhemuging the redoa pedver for rthe copdactivehpolyinghiayenil92,i g
device is characterized in that: when the first electrode is made fo

f unct i on reestion slatvhooheFigt Hg devadayisrab an intenfageorith thg firstydectrode 10f. tFiest,Holtke
transporting layer and the electron transporting |ayer, which both

const i t ulcaset Where! tRe tfirstl ¢ladtivas ClNCliecbinksnthd anddef BRdreldox Golingdt funbtidhs taden
conductive polyner |ayer, and the second electrode is fornmed of a materi al

l'arge i n REdntf 4M0thiD RelveP 86 take Tdlds Yout lof hdVaFsK clediéde T @h ofhe? woYds) rcﬁﬁpr e

bei ng preferably used). Further, according to another structure of

the
present ToRRBAS) AlthelifieRed BitR R HRPBCArdde Ot CMs!d delith, W0 hOGif i -

first electro a conductive polymer fayer; an electrolumne
and a Se%}%@g z?sl the tc'élprgc(ra’(hglgfr it e gtﬁgr h&df r1]1531%6 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
electrode 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 d(-)pant 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
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the first electrode functions as an anode; the conductive polyner |ayer is
made of a conductive polynmer material doped with an acceptor material and
fornmed between the first electrode and the el ectrol um nescence filmin
contact therewith; and the second el ectrode is forned 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 electron transporting |ayer out of the hole transporting

| ayer andt thesamt eiadel ject thart®Raih thegohdiyeive palyinedd IdHet o tho Bsdeplodicdel h&Note

el ectrol um nescence film is forned in contact with the conductive pol yner

| ayer, anghttthe h6lRs M i8jcecl ARG foSarf AIOMO 18¥eldn e @bAdUCtiSETPblymich 14RF Knd
function. Further, according to another structure of the present invention,

there is groyigade ﬁéM@ﬁev’é‘mr{ fﬂenae(q Yﬁrﬁﬁeéc@ﬁéeuﬂir{i'iqleS? i—lielgﬁ lin %l@cga%p? dffe @

conductive polynmer layer; an electrol um nescence m and’a secon

el ectrode, characterjz inthat:. the first . electrode functiaps, as a

cat hodo: HHERER LR {16 Ftal Aottt 1l B bt 'PheyfuF woRfs dbeE  oepiRSs Bnce

mat eri al doped wit donor material_and forned between the first el ectrode
and the SIEBhey eﬁrF?fglg/c@ﬁelgﬂi enereY QESFCct FRRRATERTS 3S toythe mQueraent of dhe
electrode is formed of a transparent conductive film Al so, in the above
st r uct ur anje¢tpdholegfiomehg agceptgr @wi te shq HOMA eyst rthe elgctrolummgpcenghiln 163
first electrode is made to function as a cathode, the first electrode is
g prabavelbihe dnerayedifference isgeducedilas spmpared withothk caserftditsatlyinjecting tho! e
transporting |layer out of the hole transporting |ayer and the el ectron

t ranspor tholey framy ehe fivdtieddetrodd A0T.0NAS iat nasudt, tihdés possible @ imcreass denprepérty of | S
formed in contact wth the conductive polyner |ayer, and the second

el ectrodenj'bai,{gqnmcpﬁo,ﬁmeaﬁ,@félaétrdda,rge in work function. In the above

structures, the el ectrolum nescence filmcan be nmade of known

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 donor'lcvcl 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. Asa
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;



materials and formed by using | ow nol ecul ar wei ght organic or inorganic
materials or polyneric organic or inorganic materials in the formof single
| ayer or laminate in which the plural materials are used in conbination
Wth the above structure, the light emtting el enent can be forned w thout
considering the work function of the electrode material fornmed in contact
with the conductive polyner |ayer unlike the conventional cases. Thus, the
sel ection range of the electrode materials can be wi dened. For exanpl e,
when manufacturing the light emtting device having the light emtting

el ement conneciedeatioliminbeedde Filmpatid ngs for el ectrically connecting between
the TFT and the light emtting el ement can double as the el ectrode of the

i ght em ttings glcBR®Bbetrode, darictetib@l Mrtpgess can be sinplified as conpared
with the case where the el ectrode and the wiring are manufactured in

different ste I
i mprovenent i Eﬁ§|0§iﬁ%&n(é§ Hlyiner l%gf %’i‘lﬁgﬁe %gg'fﬁ%xm&%daﬂﬁﬁ?ﬁdewgﬁ%nnggnyi ng

drani ngs i 8Seod Al ee?e&fo?ud&mcgﬁ@ fin o A8 Rl ficlgent structure of

l'i ght e accor resent nven’t| on; Figs. 2A and 2B
are explanatory vie an .e erre t structure of ht emtting el enent
in which a fir s‘é‘io\éﬁf‘%ﬁﬁ%&sléfm gta gﬁ"‘?ﬁﬁﬂbcondbmvc f gs. 3A and 3B are

expl anatory views of an elenent structure of a light emtting el enment in
which a first élsgcmr%@oyéﬁmurasthahglaﬁausmg;dp@se ischarggigriag Btkatexpl anat ory
views of an elenent structure of a light emtting element in which a first
el ectrode ser veberathedirgtai¢rtiade isPnads toganction BsBnanede ik bolatwnsportingleyat an
el enent structure of a light emtting elenment in which a first el ectrode
serves aeutfdabxd halelepandpogingBayes amd the eteicyomiranspesting dayer, [Wwhish bathicogstitute the
structure of a light emtting el enment connected with a TFT; Figs. 7A and 7B

are expl gleatsliminésc@nbe fifm,ds for@bd infgdintaict with drR\oaducti®d gollyigslaySadd 8H are
expl anatory views of electric appliances. DETAI LED DESCRI PTI ON OF THE

PREFERRED EVBQL WERSLS cfehodt 188imdMRAG 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 electroluminescence 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 function 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 electroluminescence film; and

a second electrode, characterized in that:
-7-



Her ei nafter, Enbodi mrent Mode of the present invention will be described.
Enbodi ment Mode 1 In Enbodi nent Mbde 1, the case will be described with
reference to Fig. 2 in that a redox polyner |ayer 202 rmade from redox
polymer is fornmed as a conductive polyner layer on a first el ectrode 201,
an el ectrol um nescence film 203 on the redox polynmer |ayer 202, and a
second el ectrode 204 is fornmed thereon. The first electrode 201 is usually
formed froman anode material having high work function since the first

el ectrode 201 functions as an anode, however, since the first el ectrode 201
is formed in cihafiagtkledirdde fuha&ionedoxn paldgyrer | ayer 202 in this enbodi nent,
mat eri al s having high work function are not necessary to be used. It is

preferabl e thahe2ofdichle Eaﬁyﬁ{ei Pdtyer kOnade & deaduéiatpdy@ hiverifli dopkd with
|

el ectrode 201 |ight blocking effects or light reflecting effects.
Specific . . - 0 nm
D ol kg abiod AR THE ot ILSASSR O RBGRILAEL Bt

el ectrod e i tipn, eneral di ne base pol yaniline (hereinafter,
EB—PAni)§¥éﬁ&th&§§% f%#Pforning t he redox polymer |ayer 202. The redox

pol ymer layer 202 is formed to have_a, thickness of.20.to 50 nm (preferably,
30 nn). In ad 'FF?YH,“dQ%S'ﬁ’fgr’SMOF%HWPB{‘}PW?EP“%H'H%‘@' al so used. The

el ectrol um nescence film203 is formed on the redox polyner |ayer 202. The
el ectric |ightAbsgiipghspove piiycirs, the Hehemitingdgvigs isrhareleuzgindhatygt er i al
but also plural kinds of materials to have a |am nation structure. |If the
el ect r ol um nesweherc ¢hef firsincd@Fodads anddantonfanction 8% ancangd®, thetfinsplepleodeoisned
with a hole injection |ayer, a hole transporting layer, a light emtting

| ayer, aptefdrablpforaiedrod alastenial lage @ wotk fonctioncangipbe tlectgpr @amsportiag laykeeodtr on
injection layer. At |east one |um nescent |ayer is necessary to be included
t her ei nt ¢ therholsTherkpoRing IMadand,thé BRcede ahiispbiiig ewe ewhieh foothcafddtutathebe
formed to conpose a hole transporting |ayer 211 and an el ectron

t r anspor ¢je@eblhdiREceAdfiln) iforRBd RAnfidt With el deh8uctiOP §SlyficE Blybiyand he hol e
transporting layer 211 can be fornmed with

4,4 - bi S[N(1‘tﬂ§9ﬁ?§k%é&b&h§m§§eﬁﬁﬁ;Q\i}d?}égﬁp{]ﬁm%f&ﬁmiihﬁr referred to as

a-NPD) to have ness o has e transporting

o ) PSP PLANRP Rl B o it

tris(8-quinoli r're

light 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~



have a thickness of 50 nm which has electron transporting characteristics.
In this lam nation structure, Alg3 that fornms the electron transporting

| ayer 212 has a | um nescent property. Next, the second el ectrode 204 is
formed on the el ectrolum nescence film 203. The second el ectrode 204 is
formed wth cathode materials having a | ow work function since it -11
serves as a cathode. The cathode 204 may be a single |ayer structure forned
with a one kind of material, but also |am nation structure formed with
plural kinds of materials. Enbodi mrent Mbde 1 shows that the cathode 204 is
f or med byrefaablpdoinreg dfi a inatgrmif smedk indeorkLfikotion ail tige ole maspottingdikyeandt of

al um num (Al) having 20 nmin thick with reference to Fig. 2B. In addition,
Li F can drch@asfnifetin®idgef und tthorleefroh heansmirtigd éay2f) Avhialn ol ceititutd Eiccas e
t he conductivity of the cathode 204, so that the cathode has at the sane

time t heéﬁcﬂ%luﬁlﬁleséeae@mn@ g forhid ﬁgéﬁrﬁzi&ﬂmthqﬁé Enidadtive PRKNT 15red, i WOr K
function can be freely conbined for form ng the cathode. Thé Second

electrode 204 j5 s%ﬁﬂ%?&%{rﬁ d 2 i otfa%%naﬂa@g@ﬂ&ﬁghﬂcﬁﬂﬁnough to pass

visible Iight, SI nce i transparent®to t t generated in the

electrolumnes il m nlcatethe ht t put .to.the |ight
S it ng devi o teoa b sty ?%Péwwgmem " Bk e, B B, O
has a transm tanc re tha % i)r visjible |ight, Enbodi nent. Mode 2
I n Embod s swaie efi usng ow Wﬂ G tn@rgf‘%fﬁe‘fr ingrgapicamajesials oory ey

doped with dopant |s fornmed as a conductive polyner nolecular |ayer on a
first el pelymste og@nic grrigorganie suaterialy cthe feren ofpvingle layer erclaminags wowhigh thehown
in Fig. 3Awll be described. The first electrode 301 serves as an anode in
Enbodi nmeplurditseiderinlsare wedd ingembingtioi.nent Mode 1. Materials for forming the
first electrode 301 are preferable to have a high work function

(specifical |y, Witht éid absvehatridigreatthd dipght emiltingV clonrekt foanchd doomedNedthouta
doping layer 302 is forned on the first electrode 301. The doping | ayer 302

descr i bedorsieip @ WHIklfuhddR of theSclEctiadp tatéHill foTREE il ESHIAR MRS combgtiveal S
and dopant that is an acceptor nol ecule. Specifically, the doping |ayer 302

is made P{)lgfﬂep(?%%nhggttﬁé 'c&{v% &ﬁ? RYsy erhyd %‘@gél@&?éhhl‘aﬂ %f'?he electrode

(hereina po ystyrene 212 honTc acid

(herei nafLgrs01"8R bé Quiddte aFE)p 'e%ﬂﬁl%, en %Qantu?acﬁ%n%rrfhgpﬁ&t eernﬁmn)é’ e -

having the light emitting element connected with the TFT, wirings for electrically connecting
between the TFT and the light emitting element can double 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;
-9_



Anot her known materials can al so be used as polyner materials and dopant
that is an acceptor nolecule. Next, an el ectrolum nescence film303 is
formed on the doing |layer 302. The el ectrol um nescence film 303 may be
formed using one kind of material, and also plural kinds of materials to
have a | am nation structure. If the electrolum nescence film 303 has a

| am nation structure, it my be formed with a hole injection |ayer, a hole
transporting layer, a light emtting |layer, a hole blocking |ayer, an

el ectron transporting layer, an electron injection |ayer. At |east one

| um nescent | aljigs. 34 and GBsaareyplhnatbey views wlad ddnneistricurel of Elipladinmeivig Mode
2, the electrolum nescence film303 is fornmed to conpose a hol e

t r anspor glemgnt ia YdhichXalfirsBAlectile 8£1964 4s0in dnbagisporting layer 312 in a _
| am nation structure as shown in Fig. 3B. Specifically, a hole transporting

layer 311 is nﬁQ@ 44 afa agNRD eg(ﬁlfanﬁ&%l Felhlof KRRk sREHHD ofazpﬂ%lﬂrknﬁlttﬁfgt Ir gn

transporting layer 312 is nade from Al g3 to have a thickness of 50 nm

this | amnati L L UCE: the electron transporting | ayer
312 is %l%l%%}é@gé‘ﬁl‘?é.h%}é%;aegﬂggg%%%ﬁafe%%@a’e 304 is forned on an

el ectrol um nesgence, fi 303. Serving .as a.cat hode he second el ectrode
504 i 5 rmde T OB ARAELAE skPEUbE RN O G, At slErRGH > e arEon,

t he cathode 304 can be fornmed with one kind of material but also plural

ki nds of elgmentin ahich afisshelectepde SeRvEBaS afthadeuct ure. I'n Enbodi nent Mbde 2,
the case in which the cathode 304 is formed by stacking LiF 2 nmin thick,
and Al in 20 nkigi A s sdctigndl| vipw foedidysitpiee asstaiganm of 1 Hghy. en@iBingTelementy |
the el ectrode has plural functions at the sanme tinme that can reduce work

f unct i oncamettbewithtalldde 304 by using LiF, and increase conductivity thereof
by using Al. The cathode is made from known materials having a | ow -13

wor k functi on Figat7Asdnd 7B &€ leyplasuibriyvisivs ofdigheaahdngdevidet mite 304 i s
necessary to have transmittance that is enough to pass visible light, since

it shoul d be tFigHBAHBHM ark @xplifatdrlyIidwIREIcHiPplinde§ie el ectrol uni nescence
film 303 and conmmuni cate the |light output to the light emtting device.

Specifically, it is preferable that second el ectrode 304 has a
transmttance of nore than 30 % for visible |light. Enbodi ment Mode 3 In

Enbodi ment Mbde i p AR B BRSCRIPTHONOF THEEPREFERR EBEMBDiRFs Tde from

Embodiment Mode

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



redox polynmer is formed as a conductive polynmer |layer on a first el ectrode
401, an el ectrolum nescence film403 is fornmed thereon, and a second

el ectrode 404 is formed thereon as shown in Fig. 4A will be described.
Serving as a cathode, the first electrode 401 is generally rmade from
cathode materials with a | ow work function. However, since the first

el ectrode 401 is forned in contact with the redox polyner |ayer 402, it is
not necessary to use materials with a low work function. In the present
invention, it is preferable that a nmetal material is used that give the
first el écuscldthat@ivel ihgHirsbtlectkodeg2@f tightt blockihg gififiects adrl lght | reBec@ing eutfests.
Specifically, Al can be forned as the first el ectrode 401 to have

appr oxi mMghedidicAylRDcdid fokhENRSIRvES thIZRNES bﬂ%@r&m&% y T9®nh8d Qo kny

| ayer 402 is forned on the first el ectrode 4 Furt her, the redox po yner
| ayer 40% is made from EB-PAni to have a thickness of 25 to 50 nm
(prefera P 30 nm. In addition, known redox polymer can be used. Then,

th | t | fi | 403 t h Th

el oot rgfuﬁnongs eig‘)?‘.cl?ewii o 2@‘%@#}?55 32. ﬁg*e‘éﬁggoé%%oé‘?w‘f‘e%& n and
al so pl ural .nd te aI nat cture. Further, i

T e P Tt hast, mBB AR (R F-RAB S A he P ot famming *ﬁwc%a‘

formed with a hoI e injection layer, a hole transporting layer, a lig

emi tti ng PPt laysr Bod-e Bxedeql%@olmyékayeraw%ﬁ demegriohaysa plalemeﬁ@oti %R/@rSO an
electron injection layer. At |east one |um nescent |ayer is necessary to be
i ncl uded nithiprefembly, 30 amEntindddition, anbidier owageddrxopalymer qande alsBusedh el ectron
transporting layer 411, a hole transporting |layer 412, and a hole injecting
| ayer 413 are Theeleatrddminesdencerfihn 208 d< formked wn ks exelog ofyimenldf@s 202. The
Specifically, the electron transporting layer 411 is formed of Alg3 as a

materi al efRaiticlghBmatife filnP 203 CANBPRIrined Wil MR &Kikd ofinbierial Bulialsphial IhdHO
nm The hole transporting |ayer 412 is forned of a-NPD as a material having

a hol e tBpﬂﬁ%klt@ga@ﬂgﬁqﬁaﬁo%mt@mt hi ckness of 30 nm The hole injecting
| ayer 413 is formed of Cu-Pc as a naterlal having a hole injecting property

with a thi Ckneﬁﬁhgélegtg)] ;I_(:Qﬁéeeﬁlll'n'ﬁf(%r s& Hahb‘ﬁ %r&(%\frc, ita %E? rﬁ;eﬁ"wi{hur e.

Note that int case amnate s ure use T orm ng the

Fol | ow nd "PRnBeckon Bk i g@%%aﬁ&g&%!ftr’?asﬁéﬂimg 5 a vl %&?&%&ﬁ et ence

film403. Note that the second. el ectrode 404 funct.i ons as t he anode and
thus, isCloFofaBPORMElRYTe aheelestPR | Mg ?fher‘l#éFﬁé Of riRm{ngsent gqarcr Ber e,

t he second el ectrode 404 may have either a single-layer structure conposed
of a si ngeeesyant Orhednclydedgheraiihat e structure conposed of plural materials.

I n Enbodi nent Mode 3, as shown in Fig. 4B, Au is deposited into a film
In Embodiment Mode 1, the elcctroluminescence film 203 can be formed to compose

a hole transporting layer 211 and an electron 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 o~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, Alqs that forms the electron transporting layer 212 has a luminescent property.

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

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



havi ng a thickness of 20 nmto obtain the second el ectrode. As an anode
material for the second el ectrode 404, known materials having high work
function can be freely conbi ned. The second el ectrode 404 is necessary to
have transmttance that is enough to pass visible light, since it should be
transparent to the light generated in the el ectrolum nescence film 403 and
comuni cate the [ight output to the light emtting device. Specifically, it
is preferable that second el ectrode 304 has a transmttance of nore than 30
%for visible light. -15 Enbodi nrent Mbde 4 I n Enbodi nent Mbde 4, as shown
in Fig. $Ayesasdesthoidpt i Bire eathdde 384 giayde acingle basstmblorefoamcdbpithg dnakerd 502
obt ai ned by doping a dopant into a polynmer as a conductive polyner |ayer is
formed oof ambtefislf kitealsoodanin@tlonntruatuge clonded| with r plieal S@ihds S of omaetlals,
thereon. Simlarly to Enbodi nrent Mbde 3, in Enbodi nent Mode 4, the first

el ect r odgmpBdinfdaN MddeNs sﬁﬁv@th@ﬁfﬁ&%ﬁrodk’@bﬁus tfmeBIHyStanﬁﬁaeﬁgrmﬂﬁnﬁﬁﬁm&
preferably formed of materials havi ng a small work “function (specifically,

Taver SoBfLHH e 2 i ! %“'ﬁ““f HRC A Aﬁ%ﬁﬂ%?ﬁ opf FEhicicNth port B ORI e,
502 of E?BOdL dEl rTt,eon, ?YQE[ can rcfa cnthg Wé)o I ﬁ’tcp o })f W ththoJ hf(f 9!11)(? Rgc:llng’ grreasles

f or ned eri a as a donor

specific, EB- PAnl serv s .a, redox s.wel| .as the.po

ot er| al fhevﬁﬂnehcqvgyoqfaba%aﬁpﬂc ?@ 120 RO Fothod 55 AL i b BebF ey ¢ o
as TTF) can be used therefor. It is formed with a thickness of 20 to 50 nm
(pr ef er aBingtionsg  Appddifign.ematerials *agmgr?el%wﬁl@fu%%ﬁmbeamlx rembiseh fer as

t he donor nol ecul e, other known nmaterials can be adopted. Next, the

el ect r ol formingstbensthods. | m 503 is formed on the dopi ng | ayer 502. The

el ectrol um nescence film503 may be fornmed of a single material but may
have a | am natEhestacond eleetrader2idsis checdssgrly to hhvenaimsmigdree tikalirid beoughito phise
case of adopting the lanminate structure, layers having various functions,

such as aisivid B% AtN$if€d it RBoula e trandpaiéilt €o tHealighp @Ehdritgd liRIR! electrolimgiiéscemdet t i Ng
| ayer, a hol e bl ocking |ayer (blocklng | ayer), an electron transporting

layer, apfy %3%8%&&%1!1&%@%' lf?xh oﬂbfﬁf to ﬁk%@?@ﬁﬁtﬂﬁg deVice | SPECIHRLRY, it is

structure may include at | east I'ayer having the light emttin
property

t ranspor ﬁ#\ééaﬁgt}%?éegﬁﬁd elwﬂ)%leﬁoﬁ?lgsnit}%wa}ﬂrﬁﬂm 29%1? E@E?? andﬁ gl%

| ayer 513 are lamnated to form an -16

ll%njectlng

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 thereon 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 layer 302 is made from polymer

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



el ectrol um nescence fil m503. Specifically, the electron transporting |ayer
511 is formed of Alg3 as a material having an el ectron transporting
property with a thickness of 50 nm The hole transporting |layer 512 is
formed of a-NPD as a material having a hole transporting property with a

t hi ckness of 30 nm The hole injecting |ayer 513 is fornmed of Cu-Pc as a
material having a hole 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 g3 used for formng the electron transporting |ayer
511 exhi hilpsorihecitli(béeinafted PISSY tehayea tthickkess o6 R0ng I0hnm, (peefaeatlgndd nm).

el ectrode 504 is formed on the el ectrolum nescence film503. Note that the
second eh@sthePRRwWADMalcHIE ChivfiSo BE uidatrs OB atterialithd doparft ddreradccgonnode
material having the | arge work function. Here, the second el ectrode 504 may
have eitpRliecieSi N9l e-1ayer structure conposed of a single material or a

| am nate structure conposed of plural materials. In Enbodi nent Mode 4, as

shown in Fig. i i i fil i all f nm
to obtain the @g’gbﬁ éel?scéc%gégcg'gﬁcsgwtﬁg %e@%ﬂ?@ﬁgtg?r@@gE"&%S?gﬂbeﬁ?eor med
in this case.is.needed.}o | ow,the light emtted fromthe .

el ect r ol EifFTRLDITEGETFS filp aBAmBg b Mmetad Mot ot el e olso alorabindsyys,
it should ensure transmi ssivity high enough for visible light to pass

t her et hr 8{/gAtenals tg,Rave sdamination srugtdenr of erabl e that the transmissivity of
the visible |light be equal to or nore than 30 % Enbodi nents Hereinafter,
enbodi ment s of I theeelpgteoduminesoapeafilnp?03has|a lpmingtier struséure, ibmpy B¢ farmed withn
this enbodi ment, an exanple of formng a light emtting panel in which TFT
on a - 17ahoklilysttiontleydiza/hale tramsportsgl layer,rglighti efnittieg layes o hnledd eodtintgdayer) dnght
emtting elenment is shown in Fig. 6. A cross-sectional view of one TFT that

i S connegle&tor Gramspbitihlgt lagst) hi iel@troh dijfection Ryér. PiAtElkasp @ht ilomMinesScesih yBr s
this enbodi ment. A seniconductor layer is forned on a substrate 601 havi ng

an i nsul addeSarpidieds@udedihaeiatd.i on, al t hough not shown here, a base
insulating fil'mnmade fromlam nation |ayer including an oxide silicon

layer, a nitrigepRbbdinRhk MIUED, 1R cl@irofiiabicbh &tk BoS %nfolnﬂ%? to E@nﬂg&?oar ed

formed on the substrate 601. Subsequently, a sem conductor [ayer |

e oL ohe RIS SRR e dal 5720 P R
crystall Ee,hzo%xgn itl)lyFig. 3l§3r?OV§})egirfi3c/:asﬁy?lalhio cattreing}r)lortrlrr?é a?'gr lal ils E15lnsa(calcl;' from a-NPD to have a
thickness of 50 nm, and an electron transporting layer 312 is made from Algs; to have a
thickness of 50 nm. In this lamination structure, Alqs 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 a 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 structurc: 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-



crystallization nethod, a thermal crystallization nethod or a thermnal
crystallization nethod using a catal yst such as nickel), and then, the
crystalline sem conductor filmis patterned into a desired form This

sem conductor layer is fornmed 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-gernani um
alloy. 1n the case of formng a crystalline sem conductor filmby a |aser
crystallizing process, it is possible to use an exciner |aser of a

pul se- osaiork fincion that aro fietlywomdingdci | | ati on type, a YAG | aser, or an YV04

| aser. In the case of using such |aser, preferably used is a nethod that
the | aser |i ghThesdcohedlettroda 304 Bsmressayitbllave transnittemdahsteid ehyughntogpks cal
systeminto a linear formto be irradiated onto the sem conductor film The

condi ti oRjspfle GENS ke itZAbiAMbe Bardsparb@ BARE ARKH @nBlaledSiEHEE ERErd¥mif %A cdvhO
i npl ement the rnvention. In the case of using an excinmer |aser, pulse

oscillati i : Y, | & XidaS & 00 :

mor o ( E5h WL fealf SRERATONATES (EORIRTR dotice? PRAAIR Vg
| aser, preferably it Le 1S . i) atlan

Fr equency g age i isSpd ERERG RATRCh Sah R (FUEheb iR 3078 iy Bk Ay,
ml/cn2 (typically 350 to 500 mi/cnR). The |aser |ight focused linear to a
width of 100 to 1000 ume.g. 400 pm is irradi ated throughout the substrate
entirety, whereupon the overlap ratio of linear |aser beam nmay be taken 80
to 98% ¥W§ﬁ@“¥%@“@ﬁk§ace of the sem conductor |ayer is cleaned by an
etchant containing a hydrogen fluoride, to forma gate insulating film 605
covering the sknEmbaditenbMadgydsrthe Tase igavhich agaden pelymer layewdd2 mad¢ dromed by
an insulating filmcontaining silicon having a thickness of 40 to 150 nm by
t he use oddopl polpmeCUD fommeglpas tae cominctiven polyinser elaperd bonemtfirstaclsctradeoddgxame
nitride filmis formed (conposition ratio: Si = 32% O=59% N= 7%and H
= 2% tochanslumiddbtanls® 6E8 408 islfbbnétmhbicon) and i elédkrodO404E forimfvd thten
insulating film605 is not limted to a silicon oxide nitride film but may
be nade gO§NAriniFiS WaBkiINEL ddstrBedi N @ single layer or a |amnated |ayer.
After cleaning the surface of the gate insulating film 605, a gate

el ectrode 606 &&vfy rag'i%athgﬁ@,'?h% ﬁrgPélEéiRﬁeQb?Y'éﬁnB%n}r%‘déifh\h ShigR Mardpich as

B), herein, adequat’e anounts of boron is added t he sem conductor to form
a source gl 0, 0% ARGich. TElvhEL YRl 108 ALkRIactddR @AShLNOH cGllad Wi
I npurity “el'enent, "NeatTng process; ‘rntense 11g radiation or laser
ISIr ;nfjlldlt gf,] :Q%Erglfl?sx g;]g'ﬁlegga[yg{/ g&é, dh?s Iilao(%tnlcgcasgaery ttg %Sé aycrrfalsywﬁlll gqgvgtWOrk 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 electroluminescence film 403 is formed on the redox polymer 402. The
electroluminescence film 403 may be formed using one kind of material, and also plural kinds

of materials to have a lamination structure.

Further, if the electroluminescence film 403 has a lamination structure, it may be
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restoration is possible fromthe plasnma danage to the gate insulating film
or fromthe plasnma damage at the interface between the gate insulating film
and the sem conductor layer. Particularly, it is extrenely effective to
irradiate the second harnmonic of a YAG | aser at a main or back surface
thereby activating the inpurity elenment in an atnosphere at room
tenperature to 300 C. YAG |aser is preferable activating neans since it
requires a few mai ntenances. An insulating film 608 made form an organic
material or an inorganic material is forned. Here, a case where a

pr ot ect i forméd wih6d Boleridfclio hayar, 5i hole oranspoktingdayén lartighs efnitting daye, % holaf t er
the interlayer insulating film®608 is forned using nonphotosensitive

organi ¢ b1gskig flayem ¥ lelechEn demSdriRd laytReih ckembmGtjetineRyéhatatrigaebnd
source region 603 and a drain region 6yO4 are for ned. And then, a wiring 607
that is : I nd the drain region 604 are

for med tfgﬁ{ggﬁg@;ﬂa gls%g%sgcgg[d(:% %agﬂéur}rﬁlglﬁﬁl‘ﬁ@:ﬂ The TFT 622 will serve as a
TFT which cont S, current hch. ihS.S .1 ed, t.o |1 ght bt el gment
516, "I thi s dndonrSlinba Vbl ar iivdiRRak S off ool Yep SRt P CHICE o
604 al so,_serves as a first electrqde 611 of light emtting el eqent 616
Chat i | MOlbTanSparang 1hyef HElonaipl & Mol Anpafieefiutt RUuee MBI 20 Ananode
or a cathode of the Iitght emtting el enent 616. Next, an insulating |ayer
(1 ef er r etlesteplymingsogagadiing 403 (Sneeiticaly, theeelegtion)trangporting hagerbld i dorawdet ot h
side edges of the first electrode 611. The insulating |layer 612 is nade

f r om phofAlss @n gimateral dayiagiao elestion tramypertingsprepaiiuwith wdhisknagsref 50 ayper THe3 i s
formed on the first electrode 611, an el ectrol um nescence film614 is
formed thade emnspoirting hyer 452 $e 6omdd aif aecNPhles @ Iibatesalf lavineda thokr earspoting
conplete the light emtting el ement 616. The second el ectrode 615 w ||
serve asprap&dy Wixder ickadssiGlenef TRehdle Gljectdg Ibydrrug 36k eoraiet, of adPpas ari zed
di fferent Fromthe first electrode 611. In the present invention, materials

for for myagritNRvidg Shol€ hxﬁe&iﬁlg%o;féik% vAftea HARAEGIII YD nn® | MBRst DSelsichidtitute
electrode is fornmed in contact with the conductive polyner |ayer 613.

Further sk i TBpSEAAbLS, ANt B R0 of it Tatinhl e ool e HAGImBE @

refl ectivenes I nCreasi ng t em Ing erriclency. .S pre

e BBkl BB RS R ARG e, el have
case that the fipst clectrode serves ag i GALnoPS, el IS, MRLEhal fiave

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.
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(specifically, at nost 3.5 eV work function). Specifically, materials
havi ng above-nenti oned properties as the first el ectrode 611 -20 i ncl ude
an el ement selected fromalum num (Al), tantalum (Ta), tungsten (W,
titanium (Ti), nolybdenum (M), nickel (N ), copper (Cu), titanium (Ti),
chrome (Cr), silver (Ag), or alloy which includes these elenents. Mterials
havi ng high work function include nitride or carbide of el enents bel ongi ng
to the fourth group, the fifth group, or sixth group in the periodic table
of the elenents such as titaniumnitride (TiN), tantalumnitride (TaN),
zi r coni uBmbodimiedeMode Bl) , nol ybdenum nitride (MoN), chronme nitride (CrN)
tungsten nitride (W), titaniumcarbide (TiC), tantal um carbide (TaC
zi rconi um car bind@nbedifabat MOy BISYNGWGAR Higles A, MDEdscrifion WRI bé Kiven WBh@hdeal S
havi ng | ow work function include alkali netals or nmetal materials a part of
which in ali t : ' Li Hé |.0 soell ) s
Ghtide g[r)ﬁlg*;llgg@?(%gfobtgﬁ’i@d lﬁ%ﬁaa&dﬂﬂl{‘ﬂﬁb d Af)& Bt ab | O¥ordibtive-

magnesi umsi | v Ag) and a 'l am nati on of nd LI F can be used.

In addit] C r . 0. r ' :
conduct  boe} BrERe forllef o8 a3 EHaitaRES Ui Bl dierioBl B8 s 3 onph o inerson.o
Mode 3, EB-PAni. or ,ano r kno r edox. pol r (oxj datian-reductio
pol yneric mat (r;%‘f“éllragy Q%E@“%?éwcw?%eg’cﬂﬁ%ﬂﬁﬁ%ﬁ‘pﬁﬂgﬁé‘r ?'}ea{}@? c%‘i%(.)dél MPlease
where a dopi.ng |ayer is formed as the conductive pol yner |ayer 613 as shown
i n Embodfupstieusps acathodeq Mstedls fat elestserls 201 ipprsésrably fergnediof fnatesials havingped
polymer) or TFT doped with EB-PAni (n-doped polyner) are used as the
conduct | ¥ smplbvprefunttigne(sp@ifically masenials bayvingthe workfungtiomef 38 s¥astéssle pol yrer
| ayer 613 in which various kinds of materials are dissolved in a sol vent
such as wat er , Nextjrétehgdpingy layet i502rie f6iiMd) on dharfirdtydlemiofledi0de NoiShpt ther t he
| i ke is deposited by coating or spin coating. Known | ow nol ecul ar
el ect r ol dopinge s8N 662 BR N BodifierMbigh iBRIf ectypalicorditivitpl UMien@spis ter is
materials are used as an el ectrol um nescence film614. In this enbodi nent,
a case Wigmed bha Rirird AR GEEGANT Ad ANdBAdt hslc88L0STd B s%b%iﬁ‘tg HBPAni
nol ecul ar el ectrol um nescence material by evaporation will be descri bed.
The el ec 1nes e dil 4. 0 a LB t u made
from onegél;rlah n%)sf %napet?lgsrzi ‘Fl,%‘g}ng;a E‘Z éls ?%%OE%% }rﬁ‘g%c?lgf’l gtmrc gctgu?gﬁér(riaggthf rom
pl ural L g.0he | am [ uct [ but, . L ganl
corrpoung% Frg{ll‘éa?fui%%lc?%e(hﬁ rr%ége}%%’ r?i%\r/I gé\h %Snﬁ@ c%g%{’c Iu?% t?{g%f(fr’o, haltgﬁbo 89%%%
transporti, | ayer. made from _hol e ansporting materials, a light emtting
| ayer na&‘écq‘%fz%n%l {Prﬂong(ﬁgmr@feef?’iah]lys?é é‘ﬂé ah}o @‘ei» raﬁﬁﬂ‘i P%lﬁglﬁbf”tait‘%’@} Pd e nade
fromelectron transporting materials. The |am natjon structure that
i ncl udesdengntasithy dentor mplecaiee ptheplnovn mateHels 6an bg adoptedg material s and a hol e
bl ocki ng | ayer made from hol e bl ocking material can be forned as an organic
conpound | ayerNextiethei gledtrodymingscenasr film S03rds dormedsomthe dnping layer 50 utThe
materials for formng

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 laminate 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-



the el ectrol um nescence film 614 of the present invention is not limted
thereto. As the hole transporting material used for formng the hole
transporting layer, an 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-nenti oned TPD,
derivatives thereof such as 4, '

4' - bi s[ N- (1- napht hyl ) - N- phenyl - am no] - bi phenyl (hereafter, referred to as
"a-NPD'). Also used are star burst aromatic am ne conpounds, including: 4,
4', 4" - tdecroluxhinbéchnqehiiling 503 mi Spolificallyp Hengléctami trapsfdmgn g hfytref1l is dberadad t 0
as "TDATA"); and 4, 4', 4"-tris

[ N- ( 3- meAlqy lap b enitérial Napifg Ay lelcxtron @andportpizeptppernilk a(thiekest 650 nhef efeed to
as "MIDATA"). Specific exanples of the light emtting nmaterial used for
form ng ydje tﬂah%%tix%’nﬁzf;ﬂ 5 §<a¥dtel ! NPLITEL 8! metRHTR! iV FUlk Ainspbfithg 111 S

(8-quinolinolate num (hereafter, referred to as Alq3),

Ef;”?EBYé{’gﬁé%x;B@kLtﬁ% h%féa??%ﬂ%@% ‘@%ﬁ@?@*.*"%%aﬁﬁr@;‘% ?%i?cﬂr??cle‘??é‘l? by oo
BeBq2), his (2- .- 8- qui nol i - (4- - b - ]
Chor n tBRerl Re AT e propert HatEs Bhekbess MPDRH chBIE B onSilE) ox e

i ncl udi ng such as bis [2-(2-hydr oxyphen¥l ) - bepzooxazol ate] zinc (hereafter,
r ef er r edB¢ banggatzﬁtrmz) teothat in théease of the laminate structure, Alqs used for forming

[ 2- (2- hydr oxyphenyl ) - benzot hi azol ateJ zinc (hereafter, referred to as

Zn( BTZ) Zhe elagisen trgnspeytiag dayer S Hyaxbibits dheclight gatting pioperdy- Tri pl et i ght

em ssion materials my al so be used and nmai n exanpl es thereof include

conpl exes wi t Foblbwirgnthis, @rsecondicleotrads Hnisrfaimerkomithe sleoveluminiepteace [filmht
em ssion materials include tris (2-phenylpyridine) iridium (hereafter,
referreds03o0 dwtd thaphe) Brondele@rodé, 508, fui@iond As tHe/ ancli8-and tthe, iy fordd ldf aand
23H por phyrin-platinum (hereafter, referred to as PtCEP). Metal conpl exes

are of t efholds athtéfal hB@nL RS lar @ whbikeRmBE6H. | Ner8Bth€ lsbddnd Jl¥cRbas 504 ntyaRmRes
t hereof include: netal conplexes having a quinoline skel eton or

benzoqui ks ygn%%ﬁwr@&ua %nﬁ;%sA«%dglﬁ 241 Rk PO afifte gﬁlcmé g?lﬁg&qa: and

m xed |igand co exes such as BAlq. O her exanples I nclude net onpl exes

havi ng o - a ' v |4 . .

7o BT2) P RERARERE, AR MBRE Eas shARL TR T AP SR Pl BB,
the netal conplexes are. oxadiazole derivatives such as

2- (4- bi 3}%}{5&’5‘5 ﬁf%spgﬁq 9@39ng%%?5902? e%f:mﬁ%xadi azol e (hereafter
referred to as PBD), and, 1, 3-bis [5-(p-tert-butyl phenyl)-1, 3, .

4- oxadi azol e- M5 thesseortelegtdecfite be formedrip dhfs icases n@@ 19 allew ithe, light
derivatives such as 3-(4-tert-butyl phenyl)-4-phenyl -5-(4-bi phenylyl)-1, 2,
4- t ri azoimtied Epadhe electroluménesesace &lm 03 tpasy 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-



3-(4-tert-butyl phenyl)-4-(4-ethyl phenyl)-5-(4-bi phenylyl)-1, 2, 4-triazole
(hereafter, referred to as p-Et TAZ); and phenanthroline derivatives such as
bat hophenant hrol i ne (hereafter, referred to as BPhen) and bat hocuproin
(hereafter, referred to as BCP). Above-nentioned materials are stacked on
the el ectrode that serves as an anode in such order that a hole injection
| ayer, a hole transporting layer, a light emtting |ayer, a hole bl ocking

| ayer, and an electron transporting layer. Al these |ayers are not
necessary to be deposited, a part of which can be conbi ned appropriately.
W th respesiatetimvinglan disilading surfacg is cayisgctedub e hightoihimg clemyeat isishoven i Figght
emtting property, it is not necessary to be included in -23 t he

| am nat i 2 Brosd-sedGénal Giew ITOnS TET itht & @ahdctdao @ liphtsdaditting elkthehoimrmgaxaipbition
translucent materials in order to output the |light generated in the

el ect r oliggHoReSH BN§ EmbddimeA14 in the present invention. Specifically, the
second el ectrode is preferable to have 30 % and nore transmttance for

visible light b r thin
conduct ve 1 oG B s o 32%%% RE 0 §EPRP R 1hBuhd Wtk alﬁode
or catho at is.differen from f e.first.el.ectrode 611.

Che’ cec it gatohas s ELhorecr P nsil ﬂv%ﬂﬁn g O R BHET Y R
metal or netal paterials (specifically, at nmpst 3.5 eV work functjon) a
part of apxide silicen layes apitkide siligen layer, QuanQxynitrideesilicop fayar e besfoanedgnsthe o
the first el ectrode 611, can be used in a thin filmof approxinmately 10 to
20 nm i rsubstiatddlor the second el ectrode 615. For exanple, alum numlithium
alloy (A: Li), nmagnesiumsilver (My: Ag) and a lam nation of Al and LiF
can be used. Gubsdqaerdlyher seemichndudien layee isedomtdelecfollows: bl serovpmuas an
anode, high work function (specifically, at least 4.0 eV work function)

t r ans parsemicoadindorctiiny & foirhed bypRnden urens (acsputtérings es WRC VD, ecplasmle C¥LR .or For
exanple, indiumtin oxide (ITO film a transparent film which an indium

oxi de i shén ey Wenh tBe tMn? Qs %rgétAliz@Kibye a( ¥AGWn @pdlalliZ{doni BEEtHOM ¢4 Nasepxi de)
can be used. 'n addition, the second el'ectrode 615 is formed by evaporation

since i terjetafis de,fﬁqnaﬂo&,f;] el SR EAGA SRS 51 4 M oSl htmetiol | O

emtti ng anel having a |7¢ tting element connecte
substr atu%m'gsa éa?arl)r'rsl? QHchEz{gbtgéjl{cES? a amen, 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 YVOQy4 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 ml/cm* (typically 200 to 300 mJ/cm?). Meanwhile, in the case of using a YAG

laser, preferably its second harmonic is used and pulse oscillation frequency is 1 to 10 kHz
-18-



Further, a whol e appearance view of an active matrix type light-emtting
device in -24 which the light emtting panel is included described in
Enmbodiment 1 will be described with reference to Fig. 7. Further, Fig. 7A
is atop viewshowng the light emtting apparatus and Fig. 7B is a
sectional view constituted by cutting Fig. 7A by a line A-A . Reference
nunmeral 701 indicated by a dotted |line designates a source side driving
circuit, reference nuneral 702 designates a pixel portion, and reference
nuneral 703 designates a gate side driving circuit. Further, reference
numer al  aMaste shggatesity s oD stlab (tymedlyriside Solmdfcal’). 7OBhedasi tiglat es a
sealing material and an inner side surrounded by the sealing nmaterial 705
consti t Ufoefiscd 1HRAE o QN widdisioh 100! 1000 (R @d. a108) uri07s irfadididie throdghbbi gizce
nunmeral 708 designates a connection wiring for transmtting signals

i nput t eds&beugtpemﬁe[gmﬁeré{s@% tRE bverRap rétid Glidear1Qder BBAN WG bE KR BDWN8! | ne
driving circuit 703 for receiving a video signal or a clock signal from FPC

(flexible pri I.rCLH i i N t.erm nal .
Eurher, alt hory B taqof B2 sfechRab fayls RUAR b h Wnah Ol ELT,
with a printed sr.in oard (PWB). .The. light emttin arat us in e
epeci 11 chiqros iorighide T3t & b R napbe B car e bf SerRBORNRI Favs a BB a us
but also a state in i.ch FPC PWB is attached thereto. Next, a, sectional
St r uct ur G msplafjag @%%95 I‘Pe‘g’"i"ﬁ‘? bese snlauing 63%6&"8*7@& ifdpohavig 2 idkeessnd
the pixel portion are fornmed over a substrate 710 and _here, the source side
driving i 4Qte 45Gom by thehuseqefj playma GVARjor spwipringe B thiy embedimgnt, aGilicone
shown. Further, the source signal line driving circuit 701 is formed with a
CMOS ci rexide nitridedfilmeis foimdd (gpmpositiemratib: $ip82%F0 7 33%alNd= d%mndHhR28h) tby pe
TFT 724. Further, TFT for formng the driver circuit may be forned by a

known CMdveci thitkthéss oPMIB nfi by pliabma ICVIMOSOE taurss, the gate indelatingi Fitrh 80§ lis not
according to this enbodinent, a driver integrated type forned with the

driver Cclimged t65a @Rbn oRRle 1HRRIE [fAMEbIt S HNBYVadt RfotdEr MSilatinY BB edsihylee 1S
not necessarily be needed and the driver circuits can be fornmed not over

the SUbSE&%&ﬁa@Mﬁm%kdh%én outside thereof. Further, the pixel portion 702
is formed”by a plurality of pixels each including a switching TFT 711, a

current contr OAiltérr@ea-EﬁlE t?l%%urﬁ&do{atl{ci éa% uﬁhﬁfihé ?Hr?l é@??ﬂdﬁl}c Zl%arode 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
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electrically connected to a drain of the current controlling TFT 712. An
insulating layer 714 is formed to cover both side edges of the first

el ectrode (anode) 713. A conductive polymer |layer 715 of the present

i nvention, an el ectrolum nescence film 716, and a second el ectrode
(cathode) 717 are respectively fornmed on the first electrode 713. In
addition, concerning a specific structure may be referred to Enbodi nent 1.
The second el ectrode 717 functions also as a wiring conmon to all the

pi xel s and electrically connected to FPC 709 via the connection wiring 708.
Fur t her , aften tlor oarlayer medhtinghBln 608 tis forined uking eloeplendseddiBvd orgarid resie filihe
substrate 710, the seal substrate 704 is pasted by the sealing materi al
705. Furyhese descrsgedcer conprising a resin filmnmay be provided for ensuring
an interval between the seal substrate 704 and the light emtting el enent

718. Further, iR Shekehdibythairehdlfa MA@ resiol 809 hind A BradeRlidA%b0MBEEfribd. 705
is just a space. Furth Is preferable to use epoxy Species resin for

er, It
th | } tert F i Lol i
e 2o ABRUTRLRS il Sl L o BCETE 008 0 0 380 o,

1S a | [ure

possi bl e. _Furt her cC I o this di gen a .material .
constit ufiofiﬂﬁ‘{ {%%’“M%F am%{a@'ﬁﬂ?dﬁ%r ﬁﬁgh‘k‘&@gsmgaﬁg{[eragtae'fﬁ WHIER ¢ 2
substrate, a plastic substrate conprising. FRP (Fi bergl ass-Rei nforced

Pl ast i csyontrplgreurtspt yhichys supplied fe fightgpitting lemnent &6, By thiceybodimenisths can
be used. Further, it is possible to adhere the seal substrate 704 by using
t he seal Viringrthatds cenncriod te the drpjarregipn 8P4 glsgiscrves aoy irst glestrade 6Hcef g Bgldosed
face) by a sealing nmaterial. By sealing the light emtting elenent 718 in

t he spacaniitinig demehd$d6 thaewilhboformed fretheingttt enitting el enent can conpletely
be bl ocked from outside and a substance for expediting -26 to deteriorate
the organi ¢ corhedimsiceléaiode 63LedrvesSasnan Biode er akcathudegeithe dighbamipdmpvelemead from
i nvadi ng from outside. Therefore, the highly reliable light-emtting device

can be pswyvi dest, aiUhdullling lafer Sre@iFRAdb AEAbasiAn Bare&! vr e IkeNbi NRdomddNo
Enbodi nrent Mbde 1 to 4 and Enbodi nent 1. Enbodi nent 3 The light emtting

device TEREI 66hoHad oS Gl HAHhR Mbdddat 1P R HeulaBUE il B125is Hadefom

sel f-em ssion type, ahd thus exhibits nore excellent“recognizability of the
di spl [ N l.i.ght. pl L QUi i spl
devr co. Dol CRETT oot 3in 5y 7RG, R RpFATRIE FPIshty 10 61 S Forfid Shithe B
A di nql ' | ect r.oni t b | eted b i th
gt enfiestiot Sbyin aaccyplumigesseedn 148 i Theston, Tehered e elfcstila: ses
manuf act ured by the present inventjon in¢lude a video canera, a digital

canera, @L5gs&ymed. therean tgicopplsie thedight ¢ittng leaentH)f- Qh%%%?‘?ﬁﬁ’"%ﬁ?em a

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-



sound reproduction device (a car audi o equipnent, an audio set and the
like), a | aptop personal conputer, a gane nachine, a portable information
termnal (a nobile conputer, a cellular phone, a portable ganme nachine, an
el ectroni c book, or the like), an inmage reproduction apparatus including a
recordi ng nmedium (nore specifically, an apparatus which can reproduce a
recordi ng nmedium such as a digital versatile disc (DvD) and so forth, and
i ncludes a display for displaying the reproduced image), or the like. In
particular, in the case of the portable information term nal, use of the
| i ght - enminchidagn dbemant seledtéd fromni gimningmi (Al),tentelven@i), timgspnaiVe), sikdngym {Tce
the portable information termnal that is likely to be viewed froma tilted
di r ect i omolybdeafune (Mo} aicke EINi),cxopparg Ca), witahdunt i(EW) digoaa gCe, siegGAg)Sér iltoy8H
shows various specific exanples of such electronic apparatus. Fig, 8A
i 11 ustr ajyfifehainiua®y esél RWnftaViMAleridle haeias gk MR f88&ibn McRidBPAfidet GbI €
- 27 2002, a display portion 2003, a speaker portion 2004, a video input
term nal r [ ; | i B bl N ' f he
cabide dt'eléhiénts 'gkl%n%ﬁeﬁgq? J?Q?%%rag}ggotg% theCfeith ol Aih Fgé@'fj". 8?4 tu{e

present i1nvention can be u y portion 2003. T

emtting i Ce i f.th -em ssi . ef or jre
backl i ghP&ﬁ)\‘{jF]cungblf ﬁ’g ! %s%lﬂggﬁ%osr ??ll o"% ﬁﬁglﬁ%ﬁ?\ ngig% ave tgﬁ’ aﬁjlngﬁﬁtgfgg &ﬁﬂﬁ:’ner
than that, of .the_l.iqujid cr | displ. ice. The djs device s

el ud ngranT it UM bl by, B M s G BER SSieas o
personal conputer, a receiver of TV broadcasting and an advertisin

di spl ay. (VENy. titgmum) qaghide ey tantalpgicaghides(Tal), zirgonivm captiden(4ried melzkdegumai n
body 2101, a display portion 2102, an image receiving portion 2103, an

oper at i o¢arkidg (MG, omtheelileer Materiads haing dew poork 10BN iackide talkati matdl, oror
the like. The light emtting device manufactured by the present invention
can be umetl fnaterinlsen hrsql wlyich drdluderalliOfetalsi gFoiBRairple) atunsines-lathinapdlyy t ype
(not ebook type) personal conputer which includes a nain body 2201, a casing
2202, a (lshi)pag@ekiuhesilvé2flby (Mds g and 8 latdftiondT A ehe LilRéancenNiRed.t i on port
2205, a pointing nouse 2206, or the like. The light emtting device

manufactured by JhliffioR) iBaRiwheddY § MdoR Poliditr BEeHRBmidd dsife SRt r{fb%%é;o n

2203. Fig. 8D illustrates a nobile conputer "which 1 ncludes a main bo

5301, : . ' . .
infrar 2dﬂ%§ﬁ®2’§8§‘ ?Wgﬁﬂt@ﬁwé}t%%gﬁaéﬁtﬁneb%ﬁp? %ﬁg\&%jeeil?’(%ﬁ%‘ﬁs gg?ot}?%d by
th t i ti he. to the displ porti 302. Fig. 8E
s R N e e e R O e
body 24080 BeE S 324 0bass WeGch SPiBb D POR ATEANS e HORHER R APT e aBBr i on

B 2404, a recording nedi um .
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 a single structure made from one kind of material, and also a
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(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

di splaying i mage information, while the -28 di splay portion B 2404 is
used mainly for displaying character information. The light emtting device
manuf actured by the present invention can be used to the display potion A
2403 and the display portion B 2404. Note that the inage reproduction
apparatus including a recording nediumfurther includes a donestic gane
machine or the like. Fig. 8F illustrates a goggle type display (head

nmount ed laingfatiay strivdvire inadedraim @tural wateriale.o dYhehihinatian dirs@haymppincivde, RR02,
an arm portion 2503. The light emtting device manufactured by the present
i nvent i of ¢igdhi®EopRAd iRy ck MetHdiprédeadinP&itioh 89natIRitedtb Ja hSGtrahdpdfinpdhRy 2
vi deo canergahhichﬁ?ﬁclﬂﬁes a %gin body 2601, a displ§; portigﬁ 25%2$§an
casi ng : cant: i ng
port i on g KBIE ERARHRELICS 1AM kmiBlig1ov2r EIPHONCORARS BAERIY

i nput portion 26 erat i Kk 6 eyepi.ece poti o 0 t he
li ke, THEY) f"éh‘%%“cez?r%“t Bansiortids 12 Q’rﬁraﬁ‘éf‘%cf?‘g“r’eglgﬁtffél’% ﬁgngp%oé@%tmélﬁ%%gﬁti dhecan
be used to.the display, paortion 2602, Fi BH illustrates, a.cellul, one
ohi oh 1 remingben Srsedine i he B oteniesting pySinade EORINS BirSEs rrlHAp Y. a
sound i nput_ portion 2704, a sound output portiaqgn 2705, an operation key
2706, arft dRleeblagking dayeacwpdsy fiomt thO!ybgzcklaa BateErhgam bodormed apan| prganicThe
light-emtting device manufactured by the present invention can be used to
t he di splompopod layonn Headnafiss prefdvahle materidlsspt algsquibed.i o neatails for fomminge
power consunption of the cellular phone by displaying white-col ored

char act ehscloarauimimesdencofilm 6t4 bfthk gresem dnveWiemistnoelilmited tiesto.] um nance of
the organic material becomes available in the future, the light-emtting
devi ce manuf a{suihechdly trahpoRingS@aterialN V@At fop fortihg tHEhdP Plahspdbliy fa9erd an
front-type or rear-type projector in which |ight including output inage

| nf or Mty GRatiS MAhAbARE @lat"BANRe Une! BRIRS Obehiife | ridenit:BeOf BRY] hEkRY- The
af orenenti oned el ectroni c apparatuses are nore likely to %e used for

di splay J | ILSEri r OfIP U i ] ch . as
.Inter net%oma{’%%%} ((B?:cafgl‘llwzcf Q@Hﬁﬁfg#é&vﬁgﬁgﬁﬁg@? g?ﬁ , angﬁl ?Ir?’ ggrafa %’&P?p Fkel y
to displ noVvi ijmage igformatipn. The light-emttin evice_is suitable
for di qu Y/?'H‘ﬁnﬁ’%}ﬁdng i rrggbs Si nc“%nw\tévcﬁ)r ganitiw’r n% eri a?’“ an exAf bi t a4t’hi gh
.response, speed, A orSion of the light-emtting device thaf is emtting

| i ght Coﬁhgm{gls(l qhyl %—pp?n}ilgmmo]-blphenyl (hereafter, referred to as "o-NPD ;n Also

used are star burst aromatic amine compounds, including: 4, 4’, 4”-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 (hereafter, referred to as
"MTDATA").

Specific examples of the light emitting material used for forming the light emitting
layer include metal complexes such as Alqs, tris (8-quinolinolate) aluminum (hereafter,
referred to as Alqs), tris (4-methyl-8-quinolinolate) aluminium (hereafter, referred to as
Almaqs), and bis (10-hydroxybenzo [h}-quinolinate) beryllium (hereafter, referred to as BeBqy),
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 (hereafter, referred to as Zn(BOX),) and bis
-2



desirable to display information in such a manner that the light-emtting
portion therein becones as snmall as possible. Accordingly, when the
light-emtting device is applied to a display portion which mainly displays
character information, e.g., a display portion of a portable information
termnal, and nore particular, a cellular phone or a sound reproduction
device, it is desirable to drive the light-emtting device so that the
character information is formed by a light-emtting portion while a
non- em ssi on portion corresponds to the background. As set forth above, the
| i ght - erf24(2ihydrodgmiengl)fbonzrgiatplatesizing (heeeafies sefrradnteeras | m(Bdadk)be Adapl i ed
variously to a wi de range of electronic apparatuses in all fields. The

el ect r orfluorapgaidaéstherzof may be aseirb Ailiphee highicannisdien aargpiaBimesl dyo beiged and
light-emtting device shown in Enbodi nent Mbde 1 to 4 and Enbodi ments 1 and

2. Accongiin gxafple e RoEARNIe cOMBIRKkEPRth Elaﬁﬁ@xﬁdﬂr@x@dluhfh@ cafittd] YRRt Khngwhi ght
emtting devi ce can be manufactured with the top em ssion structure, which

is free tfiglepﬁﬁﬁleml SEids ﬂﬂhfd@‘?nWe?glg?ﬁaﬂng) iridjun? he}%ﬁepféfgﬁ&f t]'oI gh )

pol yrer yer I's formed 1 n contact first el ec
emttin uded I, ¢ ev i.ch kes
possi bl g hhan(‘:e ?hg?plrgdqer ?ﬁ "G ag?‘&(jl'ggi?i %Ad"?%ﬂ oapr S’lhé‘\rw Hsm eéealm%t

el ectrode Ai? ﬁﬁ%& t he deV| ce can be rranuf actured without particularly
consi derflsge 55“13 tion potential upon the selection of the materials
for the first electrode. Consequently, the selection range of materials can
be wi dened, vMW@b‘}PWM@X%%jﬁl(\fteéf‘fsiﬁé@érﬁ‘e |elegHPN dFAnSRAriRE maleriak  Brafeped
manuf act ured at | ow costs. -30 VWHAT IS CLAIMED I1S: 1. Alight emtting
devi ce caapplesithggeofaintiudet metfabcomplgxes havises a inoliac sk¢lpton ror| hepeoquinpline

el ectrol um nescence film and a second el ectrode, wherein: the conductive
pol yner skeygen, achypsithe sfoecmentionedAlqsndim@iBe Bqar aeldmbetiiizand térmeplekesstuch

el ectrode and the el ectrolum nescence film and the second el ectrode

conpri ses BAlyS aogRaeeHpleLincludé méeal tomplexés hating dxatoleBhdediang til@rolEBased
according to claim1, wherein the conductive polyner |ayer includes

emer al dilfyaniAsRHAIHRBON)d Bn(BFZ)] OMueobicHg (AREE CafdBROSHripd ing! ai m

1,. wherein: the el ectrol dm nescencé filmincludes the hole transportl g

| ayer angk tBfis €l st I QE ”xﬂ&%iooréohgﬂeyéeé‘ye&m t %a&%tﬁé“:t CF‘{f?zﬁR@ésy ”Eﬁcg' ayer is

formed in contac t he nsport I n ayer; € secon

et o e R o B BB SR PR AR,

film arEc-ibis [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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a second el ectrode, wherein: the first electrode functions as an anode; the
conductive polyner |ayer conprises a conductive polynmer material doped with
an acceptor material and formed between the first el ectrode and the

el ectrol um nescence film and the second el ectrode conprises a transparent
conductive film 5. Alight emtting device according to claim4, wherein

t he conductive polyner |ayer includes polyethyl ene di oxythi ophene and

pol ystyrene sul fonate. 6. Alight emtting device according to claim 4,
wherein: the el ectrolum nescence filmincludes the hole transporting |ayer
and the #ledammaton stawcsperti ng | ayer; the conductive polymer |ayer is forned
in contact with the hole transporting |ayer; and the second el ectrode
functions as aThatdeonl® eleétrods b1 klioutdrbé tformgddwith eanslacomt GadgialOincob@emod,
wherein the first electrode conprises an el enent selected fromthe group

consi sti pgpaf 1Rl HEtNsERerat AN HeMleétiil@gaiRSoentd A 610 il Py PREGH Mavétitioke! |
copper, chrom um silver, titaniumnitride, tantalumnitride, zirconium

nitride, pa! aﬂy{‘ l:&{d Qﬁm&darigrprwaamct fd flgve @@%er i} n&%ntﬁziﬂsﬁﬁt‘tﬂﬁc for32

8. A Iig eV|ce according to claim1

el ect rol ygj bﬁ'eeﬁg Cyebefdaé e LR (aSanak SobdRNSORA! 0 it Shpdilyd R

el ectron trans ayer, con orned
cont act

Funct | onth BSR4 SeFon “el%ér%é‘% RES &t i abof 2& f«s%ﬁ%eﬁae Ahi. Sizeent Gom
el ectrode; a conductive pol yner Iayer, an el ectrol um nescence film and
polarity of the first electrode 611.

When the second electrode 615 serves as a cathode, low work function alkali metal
or metal materials (specifically, at most 3.5 eV work function) a part of which includes alkali
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 eV work function) transparent conductive film can be used
for the second electrode 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 a substrate is formed.

Embodiment 2

Further, a whole appearance view of an active matrix type light-emitting device in
-24-



a second el ectrode, wherein: the first electrode functions as a cat hode;

t he conductive polyner | ayer conprises a conductive polyner material doped
with a donor material and fornmed between the first electrode and the

el ectrol um nescence film and the second el ectrode conprises a transparent
conductive film 10. Alight emtting device according to claim9, wherein
t he conductive polyner |ayer includes eneral di ne base pol yaniline and
tetrathiafluvalene. 11. A light emtting device according to claim?9,
wherein: the el ectrolum nescence filmincludes the hole transporting |ayer
and t he whieh theolight cantipgpainelgs Ireueled desgBibed inhembedichgot 1 wall poldyseeibed ayjthr i s
formed in contact with the electron transporting |ayer; and the second

el ect r odefdrénvetitd GNS 7as Fanha@nBige7Ali2 a tép Vieghihowinigh the Nighdawitigy gpanagdiang t o
claim1l1, wherein said light emtting device is applied to an electronic

appar at Usig S 8t &b ety AindhtuiM HIRAUAS Fig RE6p At ACRTPUiEEren@ diRRIAIE
conputer, "an i mage reproduction apparatus, a goggle type display, a video

caner a C; 1 i i.0, : . A L 1t vi ce
)\ hﬂ%ﬁ'é‘b d lite QB LB O0burbSide foult! Bpref
accordi ng) tlg cral ny%f&\?\%erlef n@s{%l i gﬁfc em {Htr} NG devite 1S éaypr%u?rllee% 7?’2 an

el ectronj g, apparatys selscted from.adishl 4y devlce anessopalcomputer. a
nobi | e coﬁﬁﬂ ar 2 PAFP é@’?@ rgﬁhc i‘on appara NE g 6éﬂéﬁé ?yﬁe %.ggf y, a
vi deo ¢ ra, cel lul ar one,. a navigation system 14. A Light emtting
devi ce. ARBEkirHIg g Byaral 5 Soienurns S ity releace gL I LarsiEales Bl | oo
to an electronic apparatus selected froma display device, a persona

conput erseabinggierial andnan mnaer sidgsyripggded Ripthe dealingdnaterial J0atcaashiteteyd §pace t ype
display, a video camera, a cellular phone, a navigation system 15. A |ight
em tt i ngordesin (salingwpatesala)y707a first el ectrode; a conductive pol yner |ayer;

Further, reference numeral 708 designates a connection wiring for transmitting
signals inputted to the source side driving circuit 701 and the gate signal line driving circuit
703 for receiving a video signal or a clock signal 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 portion 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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an el ectrolum nescence film and a second el ectrode, -34 wherein: the
conductive polyner |ayer conprises a redox polyner and forned between the
first electrode and the el ectrolum nescence film the second el ectrode
conprises a transparent conductive film and the first electrode has |ight
bl ocking effects or light reflecting effects. 16. A light emtting device
according to claim15, wherein the conductive polyner |ayer includes
ener al di ne base polyaniline. 17. Alight emtting device according to claim
15, wherein: the el ectrolum nescence filmincludes the hole transporting

| ayer amatsideah@kefct ron transporting |ayer; the conductive polyner |ayer is
formed in contact with the hole transporting |ayer; and the second

el ectrode funghithels tiSpidelCpdrtion €02 i8S fortheldi t9hh pmjamtyidfg;iﬂayiesax Al 9 tO
claim 15, wherein: the el ectrolum nescence filmincludes the hol e

tranSporsWitEHink?YFf ARd tbﬁréhe&)tn’irgﬂin%r@ﬁp?fiiﬁg h ayer Qelet:ﬁ'@dec?mﬂg g
§ |

polymer layer~is fornmed in contact with the electron transportinglayer;

and the RARNH) ELARLEAYE) NI L A3 AS nRRRHE TR %120 RSP gdevi co

accordi ng erein sai evice pplied

to an el.ectronic apparatus sel ected.from a display.device, a persona

conmput er$ ﬁ’é‘ﬂﬁ@& ‘fogg‘glgﬁﬁ{égreagﬁér?ﬁﬂﬁgfb‘ét eﬁ%‘fﬁ"gﬁl@@gfiéﬁlgppar atus, a goggle type
di splay, a video canera, a cellular_phone, a navigation s?/stem 20. A light
em tting devi éeCMﬁQYes pﬂgl_nera 1gyier 415 @of dhg PEsdent invention, an electroluminescence

film 716, and a second electrode (cathode) 717 are respectively formed on the first electrode
713. In addition, concerning a specific structure may be referred to Embodiment 1.

The second electrode 717 functions also as a wiring common to all the pixels and
electrically connected to FPC 709 via the connection wiring 708.

Further, in order to seal the light emitting element 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 substrate, a plastic substrate comprising
FRP (Fiberglass-Reinforced Plastics), PVF (polyvinyl fluoride), 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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a conductive polyner |ayer; an el ectrolum nescence film and a second

el ectrode, wherein: the first electrode functions as an anode; the
conductive polynmer |ayer conprises a conductive polynmer material doped with
an acceptor material and fornmed between the first el ectrode and the

el ectrolum nescence film the second el ectrode conprises a transparent
conductive film and the first electrode has light blocking effects or
light reflecting effects. 21. Alight emtting device according to claim
20, wherein the conductive polyner |ayer includes polyethyl ene

di oxyt hitodbterieragnte pglaystopngoend ldybosueh @s nitidsturd driogigeneran thei paeyededifoen
according to claim 20, wherein: the el ectrolum nescence filmincludes the

hol e tr anwaaigitdid ob@iter Thetelors; 1) IAEKIY @eliablcANSPLMittiRG devadSEan belplovigeaduct i ve
polyner layer is formed in contact with the hol e transporting layer; and

-36  the seceffh&! t‘ﬁ?stcrnﬁﬂﬁnﬁém%h ‘B@él%%% c@m‘BﬁIeBQﬂﬁr En%ﬁodléeht' 1Bl % &Lhag

device according to claim20, wherein the first electrode conprises an
elenentlﬁgﬂ ﬁ$§ (fromthe group consisting of alumnum tantalum tungsten,
titanium no enum nickel, copper, chromum silver, titaniumnitride,
tantalun1n|tr|de Z|rcon|un1n|tride, nmol ybdenum nitride, chrom umnitride,
and tungsten nitride. 24. Alight emtting device according to claim 20,
wherein said Ilqht emtting device is applied to an el ectroni c apparat us
sel ect edFmhagimen &lsplay device, a personal conputer, a nobile conputer, an
i mage reproduction apparatus, a goggle type display, a video canera, a
cel [ul ar phond&he lightzmitiingidswice fahrisated frraccardaneshvitle Hietpresant igesntion is of the
conprising: a first electrode; a conductive polyner |ayer; an
el ect r olselficméssartgpe, fandl r(husandibits sexoextcHératcogdizability of the displayed image in
a light place as compared to the liquid crystal display device. Furthermore, the light
emitting device has a wider viewing angle. Accordingly, various electronic apparatuses can
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 is 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
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wherein: the first electrode functions as a cathode; the conductive pol yner
| ayer conprises a conductive polyner material doped with a donor materi al
and formed between the first el ectrode and the el ectrol um nescence film
the second el ectrode conprises a transparent conductive film and the first
el ectrode has light blocking effects or light reflecting effects. -37 26.
A light emtting device according to claim25, wherein the conductive

pol ymer | ayer includes eneral dine base polyaniline and tetrathiafl uval ene.
27. Alight emtting device according to claim25, wherein: the

el ect r 02002, metispdacporfioh 2003 alspeiker pdrtion 304, taradepiopoti tegnihal 2005 an thetlike.

el ectron transporting |ayer; the conductive polyner layer is formed in

cont act The light-&raitehedévienmbuieidaped thyrthe pgeatt;invsndoh ben be asvidfoe tircdispge
functions as an anode. 28. A light emtting device according to claim 25,

wher ei n p8Ajod 2009Nt TIRIMidHk RSk b K s Df amlelf%ﬁgw@p@hmamre 1QBRES & US
sel ect ed froma display device, a personal conputer, a nobile conputer, an

Lg‘lilgﬁl ;‘;B%lﬁ%%t s allﬂga(ﬁ%tldéiporﬁog?lge%&g%}{%vg' 2SR ess Anihh i hat A" ot thé

a navl ga system
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Vi #109%& () - ﬁé‘.ofs/lg&llfl)strates a gog%le typg display (head mounted display) which includes a

main body 2501, a display portion 2502, an arm portion 2503. The light emitting device
manufactured by the present invention can be used to the display portion 2502.

Fig. 8G illustrates a video camera which includes a main body 2601, a display
portion 2602, an casing 2603, an external connecting port 2604, a remote control receiving
portion 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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light-emitting device is suitable for displaying moving images since the organic material can
exhibit a high response speed.

A portion of the light-emitting device that is emitting light consumes power, so it is
desirable to display information in such a manner that the light-emitting portion therein
becomes as small as possible. Accordingly, when the light-emitting device is applied to a
display portion which mainly displays character information, e.g., a display portion of a
portable information terminal, and more particular, a cellular 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 enhance 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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a second electrode,
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. A light emitting device according to claim 1, wherein the conductive polymer

layer includes emeraldine base polyaniline.

3. Alight emitting device according to claim 1, wherein:

the electroluminescence film includes the hole transporting layer and the 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. Alight emitting device comprising:
a first electrode;

a conductive polymer layer;
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6. A light emitting device according to claim 4, wherein:

the electroluminescence film includes the hole transporting layer and the 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. A 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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an electroluminescence film; and

a second electrode,
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. A light emitting device according to claim 9, wherein the conductive polymer

layer includes emeraldine base polyaniline and tetrathiafluvalene.

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

transporting layer;
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13. A 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. A 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.

15. A light emitting device comprising:
a first electrode;

a conductive polymer layer;

an electroluminescence film; and

a second electrode,
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the conductive polymer layer is formed in contact with the hole transporting layer;

and

the second electrode functions as a cathode.

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

the electroluminescence film includes the hole transporting layer and the 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. A light emitting device according to claim 15, wherein said light emitting device
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3 SE7 10\ \ 10\
Opa a first electrode;

a conductive polymer layer;

an electroluminescence film; and

a second electrode,
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. A light emitting device according to claim 20, wherein the conductive polymer

layer includes polyethylene dioxythiophene and polystyrene sulfonate.

22. A light emitting device according to claim 20, wherein:

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

the conductive polymer layer is formed in contact with the hole transporting layer;
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zirconium nitride, molybdenum nitride, chromium nitride, and tungsten nitride.

24. A 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 light emitting device comprising:

a first electrode;

a conductive polymer layer;

an electroluminescence film; and

a second electrode,
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

the first electrode has light blocking effects or light reflecting effects.
-37-



F710%&' ()-,5L10% & () - 2dEuV7 1099@

10% o0& () -&10% o0& ()-10% o0& ()-910% o0& ()-10% o0& ()-910% o0& ()-ndEuV7 1099@
10% 0&' () -&10% o0& ()-710% o0& ()-$G 10% o0& ()-1"#10% o0& ()-S "10% o0& () -

Nor mal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font" 2x}& 4: @%\XW cklsyal@"XE "$&(*,.02468: <>@DFHIL
#3;' ECNOYcnz2\yhd s| _!'* 1#% ~)013567E9: <] =17?;

ABDEFoHI JKMOQS' UWKf ZT\ A _abcsefi knogszuv] z|)}~ts\ "41 "0 i 9&{] A *! 2zt phF?
HDEPd " #$9@6.( ) Atight é0itASASE & Acrordng@BERERPSHVhKlctliheesndNeyive polymer
RomanAri al Couri er New'h Root EntryWrdDocunentr

P HSYE (ayer incldd%&ﬁﬁ?&%manilinc and tetrathiafluvalene.
<=>? @GABCDEFGHI JKLMNOPQRST [\]”_" abcdef ghij kl mopgr st uvwxyz{| }~
I"H#SYR () *+,-./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQ

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

the electroluminescence film includes the hole transporting layer and the 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. A 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.
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