1 LIGHT EM TTI NG APPARATUS AND METHOD OF FABRI CATI NG THE SAME BACKGROUND
OF THE I NVENTION FIELD OF THE | NVENTI ON The present invention relates to a
light emtting apparatus using a | um nescent elenent enmtting fluorescence
or phosphorescence by applying an electric field to an elenent having a
filmincluding an organic conpound (hereinafter, described as "organic
conpound |ayer") between a pair of electrodes and a nethod of fabricating
the light emtting apparatus. Further,~¥r light enmitting apparatus in the
speci ficati ' ' i splay device, a |ight jtting device or
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apparatus includes all of a nodule of a light emtting apparatus attached
with a connector, for exanple, FPC (Flexible Printed Crcuit) or TAB (Tape
Aut omat ed Bondi ng) tape or TCP (Tape Carrier Package), a nodul e provided
with a printed circuit boBACIKGRAOUNDMGF THEANWENAENape or TCP and a
nodul e in which a | um nescent elenent is directly nmounted wth IC

(1 nt egr BIED GROWE I VEWNIZOR (Chip On d ass) system DESCRI PTION OF THE®
RELATED ART There i1 s expected application of a |um nescent el enent using an
organi ¢ conpoyRd ,rGBAT AGLRGMZ 8aled hhi rligffl'ﬂaeﬂ%ttidg't QFﬁarfW% ARine B @hit&SHANSE
and direct current voltage drive as a Iight emtting body to a flat panel
di spl ay ext. 1 ' ti A i splay ar atus, arrange
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liquid crystal. displ apparatus of a related art in view_of w de view ng
angl e AN R RELITe FRGERUE Compoleh (BAThGA el fB1oRRALdS “AESaBICHOMPLBY he
light emtting mechanjsmof a |um nescent element, it is said that .by
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applying voltage, -2- an electron injected froma cathode and a hole

i nj ect ddirfhepm Hghtagoidiéngangparduo mbithrespeatfication includes an image display device, a

light emitting device or a light source (including illuminating device). Further, a light
emifting apparatus includes all of a module of a light emitting apparatus attached with a
connector, for example, FPC (Flexible Printed Circuit) or TAB (Tape Automated Bonding)
tape or TCP (Tape Carrier Package), a module provided with a printed circuit board at a front
end of TAB tape or TCP and a module in which a luminescent element is directly mounted
with IC (Integrated Circuit) by COG (Chip On Glass) system.
DESCRIPTION OF THE RELATED ART

There is expected application of a luminescent element using an organic compound
characterized in thin shape, light weight, high response and direct current voltage drive as a
light emitting body to a flat panel display of next generation. Particularly, a display
apparatus arranged with luminescent elements in a matrix-like shape seems to be superior to a
liquid crystal display apparatus of a related art in view of wide viewing angle and excellence -
in optical recognizing performance.

According to the light emitting mechanism of a luminescent element, it is said that

by interposing an-organic compound layer between a pair of electrodes and applying voltage,



center of light emittance in the organic conpound | ayer to form nol ecul ar
exciton and when the nolecular 'exciton returns to the ground state, energy
is discharged to emit light. There are known singlet excitation and
triplet excitation in an excited state and it seens that |ight can be
emtted by way of either of the excited states. It is possible to use
driving nethods of passive matrix drive (sinple matrix type) and active
matri x drive (active matrix type) for sggh a light emtting apparatus
formed b rrangin um nescent el enents .in matri x-| i ke shape. However,
when a ﬁglg&r%ﬁg?cg%i h@m ?ﬁﬁ‘?‘@ Gand aglhpde MYeqieR foat AR Rnedmaree H@gg # fh a
swtch for each pixel (or dot) is advantageous since the active matrix
type caitPBe Oérhigbgﬁnéftan%w helorgapec crupotsr layer toHouymalequdyy ersiter andiwhen
species materical and a high nol ecul ar species (polyner species) nmaterial
are redpenmdlymily axed@araired té ohic grouhtetaor, gacigy ic digpbarged f@emitdaghs.t | Thidre ng
the organi c conpound | ayer (strictly speaking, light emtting | ayer)
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to the high nolecular species material facilitated to handl e and havi ng
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al t hough there are known nethods such as vapor deposition nmethod, spin

coat o o L PRI L BB iR

conpounds, as a I'TZ1'hg color 0
hi gh nol ecul ar .species material, spj coating nmethod and ink jet t hod
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the organic conmpound is forned over an entire filmformng surface and
t her ef 8Fanging lywingseonf ¢laments ins a| raeirixikeysbppe. m Haweyqr) whem a piKelcdensiie is
organi ¢ conpound is forned only at a portion intended to formthe film and
the finoigdssd,ndie Relivrednaitixatypor piavidadhimdth ias swisth niec esshr pixeb (bordott hie
film -3 Further, the active matrix type light emtting apparatus is
f or med adwaniagaowd sineegthé activenpatrixi tge &ih &) drdleniat Isi goddgef r om an out si de power
source to a drive circuit formed over a
Further, although a low molecular species material and a high molecular species
(polymer species) material are respectively researched for an the organic compound for
constituting the organic compound layer (strictly speaking, light emitting layer) regarded to be
the core of a luminescent element, more attention is given to the high molecular species
material facilitated to handle and having high heat resistance than the low molecular species
material.
Further, although there are known methods such as vapor deposition method, spin
coating method and ink jet method for a film forming method of the organic compounds, as a
method for realizing full color formation by using the high molecular species material, spin
coating method and ink jet method are particularly well known.,
However, when the spin coating method is used, the organic compound is formed
over an entire film forming surface and therefore, it is difficult to selectively form the film in

which the organic compound is formed only at a portion intended to form the film and the

film is not formed at a portion which is not necessary to form the fitm.



substrate, and a wiring for electrically connecting a | um nescent el enent
conprising a cathode, an anode and the organi c conpound | ayer .fornmed by
the organic conmpound formed at a pixel portion and the outside power
source and therefore, when the organic conpound is formed at the portions
of the wirings connected to the outside power source, there poses a-

probl em.that ohm c contact cannot be achieved with outside power source.
Meanwhi | e, according to the ink jet nethbd known as a nethod of selectively
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| i able tq be brought about. As causes of the dispersion in the ink jet

met hod, SEPSURICs 3B 51 SHIING $06 4 p@ripalive Konneckng pedemingseant wéeragm geamprising a
flying, a dispersion in stage matching accuracy and a dispersion in

ti m ngscdhodfepn veede afd thalorgadc nwvpoewtlapdr fotrmek by tikoorgenianpheouhd srecdr e
probl enms in conditions.of execution in which a nozzle for ink jet is
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organi ¢ conpound in a solvent and ink injected fromthe nozzle.i's not
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need for an exclusive apparatus. having a highly accurate stage, a

aut oraty ikl @k TBEBNLAM AR AL LAY AL BeRgIES st LY. Further, 1 nk

spreads after iInpact and t ore, T egiree is needed as
an interval q? contiquous pixels to thereby make highly fine .
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light emtting agparatus of an active matrix type using a high nolecul ar
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a structure in which the organic conpound layer is not formed at a
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dispersion is liable to be brought about. As causes of the dispersion in the ink jet method, a

dispersion in nozzle pitch, a dispersion in bcuding'in ink flying, a dispersion in stage

matching accuracy and a dispersion in timings of delivery of ink and movement of stage.

For example, there are problems in conditions of execution in which a nozzle for ink jet is

clogged by internal viscous resistance of ink prepared by dissolving the organic compound in

a solvent and ink injected from the nozzle is not impacted to a desired position and a problem

in practical use in which the need for an exclusive apparatus having a highly accurate stage,

an automatic alignment mechanism and an ink head becomes costly. Further, ink spreads

after impact and therefore, a margin to some degree is needed as an interval between

contiguous pixels to thereby make highly fine formation difficult.

SUMMARY OF THE INVENTION

Hence, it is an object of the invention to provide a method of selectively forming a



enabling to selectively formthe high nol ecul ar species material |ayer.
Further, according to a |ight emtting apparatus, there poses a problem
that outside scenery is imged on an observing face (face directed to a
side of an observer) by reflecting incident outside light (light outside
of the light emtting apparatus) by a rear face of a cathode (face on a
side in contact with a |umnescent layer) at a pixel which does not emt
light. Further, in order to avoid the problem it is devised that a

circula [ [ filimis .pasted on.an observi fa f the
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i maged on.Ii.he obsetrvi ﬂg face, however, the circularly polarized light film
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the fabrication cost. According to the invention, a filmconprising a high
nol ecul Eritipetica ehiedthapofi i simplyrferm varctare anvhick thearganie compowsilayer

el ectrode connected to a thin filmtransistor by a coating nethod and
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by etching by plasma to thereby enable to selectively formthe high

ol ecul arabtipg € edconat@rtbah thd MyRmol ARTATsPEdIg hatefi@Naydd ution 1 of the
invention related to a fabricating nethod disclosed .in the specification,
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method conprising: a formng a sing an ofgani ¢ conpoun
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filmconprising the organic co ng plrasma;

sel ectively formn econd .el ectrade over. the film conprising_the organic
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selectiyely formng the second electrode after formng the organic
cormpourfd<Ei Phe bsg‘}esgi ﬁorgg%tﬂvﬂb_a luminescent layer) at a pixel which does not emit light.

Further, in order to avoid the problem, it is devised that a circularly polarized light film is
pasted on an observing face of the light emitting apparatus to thereby prevent outside scenery
from being imaged on the observing face, however, the circularly polarized light film is very
expensive and therefore, there poses a problem of an increase in the fabrication cost.

According to the invention, a film comprising a high molecular species material is
formed over an entire face of a lower electrode connected to a thin film transistor by a coating
method and thereafter, a film comprising a polymer (high molecular material) is ctched by
etching by plasma to th'_:;reby enable to selectively form the high molecular species material
layer.

According to constitution 1 of the invention related to a fabricating method disclosed
in the _specification, there is provided a method of fabricating a light emitting apparatus, the
method comprising:

a forming a film comprising an organic compound over(above)a first electrode by a
coating method,;

selectively etching the film comprising the organic compound by etching plasma;



According to constitution 2 of the invention related to a fabricating

nmet hod di sclosed in the specification, there is provided a nethod of
fabricating, the nethod conprising: formng a filmconprising a organic
conpound over a first electrode by a coating nethod; selectively formng a
second el ectrode over said filmconprising said organic conpound; and

sel ectively etching said filmconprising_said organi c conpound by plasma
etching. Further, a third el ectrode for>tonstituti ng an auxiliary

el ectrodg,may be forned for form ng an upper electrode by |ow resistance
and according to constitution 3 of the invention related to a fabricating
met hod di scl osgd Ln t(r}g sPeci fication, the nmethod conprising: formng a
thin filmtrafSFErsl JOBRINg £ second gestrogdee Oveoths Ama cpmpEsing| Bt peg@ic
connected to the thin filmtransistor; formng an insul ating substance
coveri n§PBAOEKA portion of the first electrode; forning a third electrode
conprising a netal material over the insulating substance; formng a film
conpri si ng anforthranitte ewhpguby Hasera e Bd kstriedl @at sfad eschygtiacly cloting the
nmet hod; exposing the third el ectrode by selectively etching said film
conpri sieugns aledtrotcgaRtir CornfigfPRLGIEanis coblpcundBEin By sith asdtmget chi ng;
selectively formng a 'second el ectrode conprising a material having a
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fil mwhose i or.co nent is.silicon,oxide, an insulating filmwhose major
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selectively forming a second electrode over said film comprising said organic
compound; and
selectively etching said film comprising said organic compound by plasma etching.
Further, a third electrode for constituting an auxiliary electrode may be formed for
forming an upper electrode by low resistance and according to constitution 3 of the invention
related to a fabricating method disclosed in the specification, the method comprising:
forming a thin film transistor over a first substrate;
forming a first electrode connected to the thin film transistor;
forming an insulating substance covering an end portion of the first electrode:
forming a third electrode comprising a metal material over the insulating substance;
forming a film comprising an organic compound over the first electrode by a
coating method;
exposing the third electrode by selectively etching said film comprising said organic
compound using a mask by plasma etching; |

selectively forming a "second electrode comprising a material having a light



these. Further, in the above-described constitution 3, an interval between
the first substrate and the second substrate is characterized to be a
range of 2 mthrough 30 m Further, in the above-described respective
constitutions, in vacuum heating said. filmconprising said organic
conpound, said filmconprising said polymer, fornmed over the first

el ectrode by a coating nethod after formng said | ayer conprising said
organi ¢ conpound, said conprising a pot§ner, over the first el ectrode.
Further . in the abpve-describ respect.ive .qgonsti.tutions, the first

el ect r od&™" Y tlncgr%{g)é 3??82%%53%%%%(: pﬂ%%léa‘glm%a“éca‘ﬁ%%"émgf t he | uni nescent
el ement electrically connected to, a TFT. Further, in the above-descri bed
respective coﬁgm”tl%gpfpﬁ%‘itwf’ﬁ pikma is generated by exciting a single
kind or a plurality of kinds of gases selected fromthe group constituting
of Ar, H, Fandmstingtegegier thenfinshaubayete and decycctrabisubsgpect i ve constitutions,
the organic conpound layer is characterized to be a material for emtting
| i ght -of whi t Burtiodroin thedbaantdsnebedrdndtimtionl3Qthe piokdetine pitiaVs diedacttritdieto
second substrate, or the organic conpound |ayer is characterized to be a
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changing layer or a coloring |layer provided at the second substrate.
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o constitution 4 of the invention djsclosed in the

accor di ng tf‘
speci f i FGiPofecony pusbrateds shygeigrierddo be gHangshitd wmghupsh A8t conprising a
drive circuit, a termnal portion and a pixel portion, said pixel portion
havi ng a pl ur divfthgn dp thembaesdessribed aprpaetivepeenptigytionss jiy gacuusy bsating said
having an insul ating surface and a second substrate having a |ight
t r ansmiftlmi eynprising said organic compound, said film comprising said polymer, formed over the
first electrode by a coating method after forming said layer comprising said organic
compound, said comprising a polymer, over the first electrode.
Further, in the above-described respective constitutions, the first electrode is
characterized to be an anode or a cathode of the luminescent element electrically connected to
a TFT.
Further, in the above-described respective constitutions, the plasma is generated by
exciting a single kind or a plurality of kinds of gases selected from the group constituting of
Ar H, Fand O.
Further, in the above-described respective constitutions, the organic compound layer
is characterized to be a materijal for emitting light of white color and combined with a color
filter provided at the second substrate, or the organic compound layer is characterized to be a
material for emitting light of a single color and combined with a color changing layer or a

coloring layer provided at the second substrate.

Further, the invention devises a shape of an insulating substance (referred to as bank,



performance; wherein each of said plurality of |um nescent el enents
conprises a first electrode, a |ayer conprising an organic conpound in
contact with an upper face of the first electrode, and a second el ectrode
in contact with an upper face of the layer conprising the organic
conpound: and wherein an end portion of the first electrode is covered by
an insulating substance, a side face of the insulating substance incl udes
a curved face having a first radius of €wvature and a curved face having
a secon LU f rvature.and, t he | ayer, conprising the organic .
conpoung?&§§Fd®P@yg§%§%nﬁPl??Hﬁné(%oanégé)ngg?%ﬁpﬁgﬁm8v5?p$ﬁ%eiW§H§a5¥ng

substanCﬁ and th. first electrode. Further, as constitution 5 of the

i nvent | SRR Al DgcueEee riaderiie & dnat malesuiy Yaania permncard flmeby rode
for formng an upper electrode by |low resistance is forned, there is

provi deoAINEyF ko mi tti ng apparatus which is a light. emtting apparatus
conprising a drive circuit, a termnal portion and a pixel portion, said
pi xel portion hathiengcaopling @ ¢dngtitnfion |4uof thesaenttioal ditdosed ibelhogenificafibs,st
substrate having an insulating surface and a second substrate having a

l'ight tmansigpidvidi@ PeEHQnTMAMERppYARKRoMpRRAN OdridAdifuR! MicdhidaY p6iftion and a
| um nescent elenents conprises a first électrode, a -8 I|ayer conprising an
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| ayer conprising the organi ¢ conpound: erein an end portion o

first e | . by ap insul ating substance, .a Sl face.of the
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curvatur e and a curved face having a second radius of curvature, a third
el ect r " T %vi ded over the insulating substance and the |ayer
conprising the organi c conpound, the |ayer, conprising a polyner, is

provi ded over YIK&n §ach ok saihplagalisy gh Beniapenhdempnts compasesraofist elearedter, in

the above-described constitutions 4, 5, the organic conpound layer is a
layer comprising an organic compound in contact with an upper face of the first electrode, and

a second electrode in contact with an ‘upper face of the layer comprising the organic
compound: and

wherein an end portion of the fi-rst electrode is covered by an insulating substance, a
side face of the insulating substance includes a ;:uwcd face having a first radius of curvature
and a curved face having a second radius of curvature and the layer comprising the organic
compound, said layer comprising a polymer, is provided over the insulating substance and the
first electrode. | |

Further, as constitution 5 of the invention, when a third electrode for constituting an
auxiliary electrode for forming an upper electrode by low resistance is formed, there is
provided a light emitting apparatus which is a light. emitting apparatus comprising a drive
pircuit, a terminal portion and a pixel portion, said pixel portion having a plurality of
luminescent elements between a first substrate having an insulating surface and a second
substrate having a light transmitting [-).erformance;

wherein each of said plurality of luminescent elements comprises a first electrode, a



| am nated | ayer of a |layer conprising a polyner and a | ayer conprising a

| ow nol ecular material. Further, in the above-described constitutions 4,

5, the layer conprising the organic conpound conprises a nmaterial which is
characterized to be |um nescent in white color and conbined with a color
filter provided at the second substrate, or the | ayer conprising the
organi ¢ conpound is characterized to conprise a nmaterial of emtting |ight
of a single color and conbined with a-&sl or changing | ayer or a coloring

| ayer p i : : substrate. Eurthe in the above-descri be
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characterized to.the curved face having the first radius of curvature, a

| ower e%ﬁmﬁ§WHF§HVH$€PH@HFH§WH§WFﬁﬁ“§Mbstance i ncl udes the curved face
having the second, radius of curvature and the first radius of curvature
and the secondh¢rath ascusk pastipw af theefiiss clactredenigsowred bg Bnrmsutiggiubsmce, a
Further, a taper angle of the insulating substance may be -a range of 35

t hr oughsig® facFef themsulating hebstanov éncdeksra higded faas hiating iadivst Adivs, oftduevasgeond
substrate characterized to include a recessed portion provided with a

dryi ng agenturaed fichar BgessRIn® ddinLo OMeLtuADS third RRttro® isdito®iaki beedihve
circuit provided over the first substrate. -9. Further, in the
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and the second substrate is ctharacterized t ange of om
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ol styl enesul,foni g, aci d). Further, an EL el nt includes a |ayer .
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Lum ne cencg), %gnerated by applying an electric field, an anode, and a
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(fluorescence) in returning froma singlet excited state to the ground
st at e awdeialm nescence (fluorescence) in returning froma triplet excited
state to the ground state. And a light emtting apparatus

Further, in the above-described constitutions 4, 5, the layer comprising the organic

compound comprises a material which is characterized to be luminescent in white color and
combined with a color filter provided at the second substrate, or the layer comprising the
organi;: compound is characterized to comprise a material of emitting light of a single color
and combined with a color changing fayer or a coloring layer provided at the second substrate.

Further, in the above-described constitutions 4, 5, an upper end portion of the
insulating substance is characterized to the curved face having the first radius of curvature, a
lower end portion of the insulating substance includes the curved face having the second
radius of curvature and the first radius of curvature and the second raﬁius of curvature is a
range of 0.2um through 3um. Further, a taper angle of the insulating substance may be a
range of 35° through 55°.

Further, in the above-described constitutions 4, 5, the second substrate characterized
to include a recessed portion provided with a drying agent and the recessed portion overlaps a

part of an entire drive circuit provided over the first substrate.



fabricated by a fabricating apparatus and a filmform ng nethod of the
invention is applicable to both cases of using |um nescence. A | um nescent
el enent (EL el enent) having an EL |l ayer is constituted by a structure in
which the EL | ayer is interposed between a pair of electrodes and the EL

| ayer is normally constructed by a | am nated structure Representati vel y,
there is pointed out a lamnated structure of "hole transporting |ayer /

| uni nescent |ayer / electron transporti4® | ayer" proposed by Tang et a

of Kodak East ure iLs.pro
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apparatu research and devel opnent i s progressed adopt the
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Ianlnatrng a hole Lectrng | ayer, a hole transporting |ayer,

| umi nescent | Byéer, :arr %P@é’ler(lf’ﬁcﬂhedrf@p@irﬁmiﬁ@ﬁ 4.8y exthernin said hasiee cpmpeemg gid
| ayer, a hole transporting |ayer, a |um nescent |ayer, an electron

trans po@rlgiamig coingyend cmnp@leeqpbiyc{nthiytejneaﬁbkytgidpaym),/ poly (stylechieaulifbaic arid)an
anode.. The |l um nescent |ayer nmay be ~doped with a fluorescent pignent or

the Iike. FurFiefe:, al ELoflehbf halides a MaYerdaci@m@es dganid doftpodndl @vhicving
nol ecul ar species material or using a high nolecular species naterial.

Fur t herypriddcerdcs (Eré%t@&%hflés%@ﬁde??ﬁené‘ét'ed tbp%gbgofgra%l agayr; gy, *aﬁfa &) afd

cat hode and an anode are genera refer ayers ere ore

al | of éahﬁ)d@o' %é nﬁrﬁ&tﬁg&g file oréghqc r(1,811) erlc? nrrs rPJe% Ilé]ﬁi&l&?%éer ﬂ%%qrgsclgnce)

| um nescence | ayer ron ranspo Pi ng laye

|nject|n Ia are udedrnth EL layers. Further, accgqrding

et ve st R rREl e pily Aipcemlt St g pta g

ways of structures by a direction of emtting light. One is a structure in
whi ch I'PYRtO@HIR édfffrrl?}rﬁ%etetaéﬁr b STQuRAsHRtES ﬁnﬁwbahtaﬁnﬁbmeewratus
substrate to enit to enter eyes of the observer. In this case, the

obser vérbricatedrisce frbiricatizmapneeages dndonfitm Soreingfmethdieofopp dsedtion bsdppéicahle

QO her is a structure in which light emtted froman EL elenent transmts

t hr ougho hothelasesarftusmglstirmkesnce, emt to enter eyes of the observer. In this
case, the ‘
‘A luminescent element (EL element) having an EL layer is constituted by a structure
in which the EL layer is interposed between a pair of electrodes and the EL layer is normally
constructed by a laminated structure. Representatively, there is pointed out a laminated
structure of “hole transporting layer / luminescent layer / electron transporting layer”
proposed by Tang et al. of Kodak Eastman Company. The structure is provided with a very
high luminescence efficiency and currently, almost all the light emitting apparatus on which
research and development is progressed adopt the structure.

Further, otherwise, there may be constructed a structure of laminating a hole
injecting layer, a hole transporting layer, a luminescent layer, an electron transporting layer or
a hole injecting layer, a hole transporting layer, a luminescent layer, an electron transporting
layer, an electron injecting layer, in this order on an anode. The luminescent layer may be

doped with a fluorescent pigment or the like. Further, all of the layers may be formed by

using a low molecular species material or using a high molecular species material.  Further,



observer can recogni ze the imge fromthe side of the elenent substrate.
The invention is applicable to both of two ways of structures. Further, in
the light emtting apparatus of the invention, a method of driving to

di splay a screen is not particularly limted, for exanple, a dot successive
driving nethod, a |ine successive driving nethod or a face successive
driving nethod may be used. Representatively, as the |line successive
driving method, a tinme division gray scal@ driving method or an area gray

le d d.
pt} f rgelBLhgs, Ef‘é?gﬁéﬁﬂ @f”%vff#’get‘#fg j F ﬁf‘% ?Pts:‘]‘z%%?l i gsﬁgrgﬂa 09
pe?tl st f{F%‘@ aa%é[d"@ﬁ ;ﬁ%{g@) d@rﬂ%éﬁeg}’ anéﬁt!wﬂa@f‘ef dediol frar@RPE\ﬁg Hayer,

DESCRI PTI ON OF THE DRNmVNGS Figs. 1A and | B are views show ng secti onal
views (‘BRUBEINAEERNCY JayerFbgselegtimn t@spadineClageeand dwselstiowi injechingdrydii a1g
step (Embodi nent 2); -11- Figs. 3A, 3B and 3C are a top view and secti onal
Vi ews 9hd\wd¢rglndh0£irlayrgenent of a drying agent (Enbodinment 3); Figs. 4A
4B and 4C are views show ng el enment structures (Enbodinent 4); Figs. SA .SB

and SC are sdhetet,i sccoiding wh@n abuld sakier tyfp@rn%ilaﬂ;mrsg baaned thete 4481 Ng
emttance of white col or (Enbodi nent 4); Figs A, 613 6 and 6D are

schematdogcdii N6 twb%}rstafl Stﬁ:@h@és Bpranméc@lanl& &iz@ ng%& ¥k aT1N@hicAfe 3 hi gh

nol ecul ar material and a | ow nol ecul ar materia ment 5); Fig. is a

o PSS AR PRSP Bl Gl U

&82 \élr %\I/lvf ?g?{gsa i@ﬁ: :qgenrgeli VI e @F%ﬁ‘?s X SHf(eEX elgggn]i;e an 1rgag'e rgr%’a s]ige o?nd
the opposed substrate. Other is a structure in which light emitted from an EL element A'
transmits through an element substrate to emit to enter eyes of the observer. In this case, the
observer can recognize the image from the side of the element substrate. The invention is
applicable to both of two ways of structures.

Further, in the light emitting apparatus of the invention, a method of driving to

dispiay a screen is not particularly limited, for example, a dot successive driving method, a
line  successive driving method or a face successive driving method may be used.
Representatively, as the line successive driving method, a time division gray scale driving
method or an area gray scale driving method may pertinently be used. Furthér, an image
signal inpuited to a source line of the light emitting apparatus may be an analog signal, may

be a digital signal and a drive circuit or the like may pertinently be designed in accordance

with an image signal.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A and 1B are views showing sectional views (Embodiment 1);

- Figs. 2A, 2B and 2C are views showing an etching step (Embodiment 2);



Figs. 11A and 11B are a top view and a sectional view of an active type

di splay apparatus (Enbodi nent 2); Figs. 12A, 12B, 12C, 12D, 12E and 12F
are views show ng exanpl es of electronic apparatus; Figs. 13A, 13B and 13C
are views show ng exanples of electronic apparatus; Fig. 14 is a diagram
showi ng transmttance of a coloring layer (Enbodinent 4); Fig. 15is a

di agram showi ng coordi nates of chromaticity (Embodinent 4); Fig. 16 is a
phot ogr aphi ¢ vi ew showi ng a section (Enbpgi ment 1); and Fig. 17 is a

phot ogr aphi c sectio arati | ) DETAI LED
DESCRIPTI O R B BEF TN AR ar LG8 SERETE DT BHIRCK 2be
expl ai n as foI (Embodi nent 1) Fig. 1A shows a sectional view of
an acti é("}%algrci]& Bt’%@@‘@?’&kﬁ) emitting apparatus. Here, a |uninescent

el enent 13 having a | am nated structure conprising a high nol ecul ar
material..for E@St4ArP mdHE austviowss sleoveiol otenwint strivturexirabotuieasdlan exanpl e.
In Fig. 1A, a plurality of TFTs 1 through 3 are provided over a substrate
havi ng an i nBigh.a3AN®B sud Sacae sEhiehings vie®s whenatil ¢t farrasoeiseihitisd by
constituting portions of a drive circuit portion. Further, TFT3 provided.

at a piosglg @ﬂﬁﬁah@ﬂoﬂxﬁh@&ccﬂbﬁﬂﬁmodﬁﬁén@gnt rolling current flow ng in EL
| ayers Ila and | Ib for emtting |ight of white color and nuneral

desi gnat es a ouIe i 96! ERAeD Ok gufés@ue FLECLAARY E85fo rfﬁﬁ?%éts%m,gqut es

TFT having a plurality of nne urther, anne

2 ST B el P D A% S "

portion of t aci.tance can be .utilized as hol d capacitance of an
organi ¢ | uni é%cegrta BFETERYing BF%‘?*H’@atPBafét‘%séﬁ‘éft%ealg hol d capacitance
is forned for .each pixel and therefore, space for form ng the hold
capaci t ance iHgrieBdetcshosingaiap iviemeba Plxﬁ Embodiment 1);

Figs. 9A and 9B are views showing a top view and a sectional view Qf a pixel
(Example 1);

Figs. 10A, 10B and 10C are views showing step diagrams (Embodiment 2);

Figs. 11A and 11B are a top view and a sectional view of an active typc'display
apparatus (Embodiment 2);

Figs. 12A, 12B, 12C, 12D, 12E and 12F are views showing examples of electronic
apparatus;

Figs. 13A, 13B and 13C are vic.:ws showing éxamples of electronic apparatus;

Fig. 14 is a diagram showing transmittance of a coloring layer (Embodiment 4);

Fig. 15 is a diagram showing coordinates of chromaticity (Embodiment 4);

Fig. 16 is a photographic view showing a section (Embodiment 1); andt

Fig. 17 is a photographic view showing a section (Comparative Example).

DETAILED DESCRIPTION QF PREFERRED EMBODIMENTS

Embodiments of the invention will be explained as follows.



or a capacitance electrode is provided, however, the capacitance |ine or
the capacitance electrode can be omtted by constituting the pixel of the

i nvention. Further, when the hold capacitance is fornmed by the oxide
capacitance C.., the hold capacitance is formed by a gate electrode and a
sem conductor (channel form ng region) overlapping the gate el ectrode by
constituting a dielectric body by the gate insulating film Therefore, even
when the channel length of TFT is prolornityed, in a case in which as shown
by Fig. 8, a fﬁ 'c(?ndu L)gr | ayer of driving TFT 507 connected to a pixel

el ectrode 50878 47 FEA bel ow a current supply line 504 and a source
signal line 501 arranged at an upper | ayer of a gate el ectrode, the pixel
can be desi ghitd M SHOUE 2rSeeiRiah Y1V 96 2P cstiva pratig fipe ikl cgting gpparatus.
constituting the pixel as shown by Fig. 8, even when a space for formng a
capaci t bte seluatnesoeid deent Fapadng ankenivited ngudtgre- dBaprésmyg aedgh sudflédutirent
hol d capacitance can be provided and the nunerical aperture can be

i ncr easedteraufdrkerittingnighastwbite golot wilpbogkpldigeChainalandpgngt h L, even when a
di spersion in a_ TFT fabricating process such as a condition of irradiating:

a |l aser beam imsFiy 0ughtpi@anYt of BFTE IRBLSH Ord m&m&'&fé} Bl SEbREAP BLY g ARONY
respective TFTs can be reduced Furt her, " nuner al desi gnates an ‘

interl aaﬁ@maurg WA deN9 B jchdp iyl hed Wﬁeraaﬂr&s cer?érit.?&rc%gpﬂa%hge bk %'dra@d

nuner al 6 designates an interl ayer 1 nsulati ng mat

|norgan n tin erial rther mer al tes 1rst

el octr oo Bt Bh"Puhen oS b P i Pt PO, Poahic LT ﬁé&@&ﬁ?lh

el enent and umeral. eS| at es second el ectrode that is, a cat hode
(or ancd&iChbiloPiRe gt a(3:"”Isfxlﬁ1 Qg amiding lightr of White golar qang; mmegy! 4

nuner al the cathode is constituted by a lam nated filmof a thin netal
| ayer (4‘@1&“&@& it Wurapetigetrade) aya drain pigagodavg I ereATET)3 aprbtibutes dirdpeavérg a
conductive film (ITO (indiumoxide tin oxide alloy), indiumoxide zinc

oxi de ailbmlity ¢ht@dn&nO) Furthaica okirde! (ezg®) ). of AFT 8 an prefértblygeduiabht of Tacger
each [um nescent element. Further, the thin nmetal filmfunctions as the
cat hodahand0ohem. t M&rtslpareeﬂianﬁan@ugm veisf pxbmnfgé@%haa%ms cpatitah@9d CfQris

reducing electric resistance of the cathode.
increased and therefore, a portion of the capacitance can be utilized as hold capacitance of an
organic Iuminesccm element. According to a related art, hold capacitance is formed for each
pixel and therefore, a epace for forming the hold capacitance is needed and a capacitance line
or a capacitance electrode is provided, however, the capacitance line or the capacitance
electrode can be omitted by constituting the pixel of the invention. Further, when the hold
capacitance is formed by the oxide capacitance C,y, the hold capacitance is formed by a gate
electrode and a semiconductor (channel forming region) overlapping the gate electrode by
constituting a dielectric body by the gate insulating film. Therefore, even when the channel
Iength of TFT is prolonged, in a case in which as shown by Fig. 8, a semiconductor layer of
driving TFT 507 connected to a pixel electrode 508 is arranged below a current supply line
504 and a source signal line 501 arranged at an upper layer of a gate electrode, the pixel can

be designed without reducing numerical aperture. That is, by constituting the pixel as shown

by Fig. 8, even when a space for forming a capacitance electrode and a capacitance wiring is



Further, both end portions of the first electrode 7 and an interval

t herebetween are covered by an organic insul ating substance 8 (al so
referred to as barrier or bank). Further, the organic insulating substance
8 may be covered by an inorganic insulating film According to the
invention, a sectional shape of -the organic insulating substance 8 becones
inportant. Fig. 1B shows an enlarged view of a periphery of the organic
insulating substance 8. In a case of fdrting an organi c conmpound film on

the orgapi.¢. J L af substance 8 a coatin t-hod ar .in case of

for m ngOafesh AR Whia SUBRIGRES i PeProbifHcHE B DEBsReyofhelefi B e
nethod,.mhencﬁ %yr%Qd.face i.s not provided at a |lower end or an upper end
of the BIFEERTE iTgradt ApeQimeeiongine the chywhlepgthHi.geven wheg § dispessignimarj | m
formng -14- of formng a projected portion is brought about at the upper
end por tF&rfapicating psegganbech supsoadition ofidradiatinhe lasev dxinoly Hreught about, a
characterized in constituting a shape having a curved face having a first
radi us dispasioat am eleattic phapeuyperorgndsppotivé TRTOEant hreredugaini Fuitheh@abiknys
substance 8 and.having a curved face having a second radius of curvature

at the davgiatcsnd ierndyee hsofatih B EilmQUoaiHsig ASsthalit fou SRS AL SndSusiRewn by
Fig. 16. Further, both of the first radius of ~curvature and the second

radi us G)Beﬁgﬂaﬁe%ta‘rlriﬁteﬁ_ﬁﬁr Wsﬁfa‘?iﬁ%%éfer?al%oin'priﬁi*ﬁﬁgiﬂg rg?xlﬂ]: u@ﬁlzfti*ﬁg fﬂlinr}Mﬁgltijllgn’

coverage of the organi’c conpound filmor ‘the“neta m can Be 1 nprove

Further, the I Egg f-age,of the organic insulati.n ugstance
5 may be 45 Tock PR P heduRiy PO RaorvaR fofh Saods e uRel PoaR s
(auxiliar .eLecirodq% i s prqvided over the organic insulating.substance 8.
Ther e 1EPUSBITRCF LY EReR RaE Tt Tedstnaine & BronhelogTarts PY inf calhegt r ode
is increased in an active matrix type light emtting apparatus having a
| umi nedBEARO) éifethe Geanic duminsserns ederacint: bliem, gs. desinaied hw nupesal 305 the
structure in which an electrode on a side of TFT electrically connected to
TFT oveethode is somsityted &viasldndnated fads af eathhodetal tiner drgaesentativelypaliay bayer
is formed over the cathode and an anode constituting the transparent
el ect r ddgAp.sMighi, eld.i pael a tlagsparga tioad caivie FUAd(ITaY @rdiuthex e naf 68de anefier r ed
to as upper face emtting structure). Particularly, when the film
indium oxide zinc oxide alloy (In;03-Zn0), zinc oxide (ZnQ)) for transmitting light from
each luminescent element. Further, the thin metal film functions as the cathode and the
transparent conductive film functions as a wiring for reducing electric resistance of the
cathode,

Further, both end portions of the first electrode 7 and an interval therebetween are
covered by an organic insulating substance 8 (also referred to as barrier or bank). Further,
the organic insulating substance 8 may be covered by an inorganic insulating film.

According to the invention, a sectional shape of the organic insulating substance 8
becomes important.  Fig. 1B shows an enlarged view of a periphery of the organic insulating
substance 8. In a case of forming an otganic compound film on the organic insulating
substance 8 by a coating method or in a case of forming a metal film for constituting a

cathode by vapor deposition method; when a curved face is not provided at a lower end or an

- upper end of the organic insulating substance, as shown by Fig: 17, a failure in film forming



t hi ckness of the transparent electrode is thinned the filmresistance is
further increased. Wen the filmresistance of the transparent "el ectrode
for constituting the anode or the cathode 1is increased, a drawback that an
in-face potential distribution becomes nonuniformby voltage drop and a

di spersion is produced in brightness of the |um nescent elenent is brought
about. Hence, according to the invention, the third electrode 9 (auxiliary
el ectrode) is provided for reducing thel4+lmresistance of the transparent

el ectro : m el nt... Eurther also in the third el ectrode
o “rt. OF BimhS bARAE 6ol PRI bt 3 ghe Bpehd g Bt be Fiedfic
third el erode IQ%/ 45'h 10 in order to irrHr_ove coverage of the organic
conpountF P or TS g A0VEaRHEPR IS ¢haragierizg dmepnstifyimeaibage Brdeg  sHwed face
characterized in conprising a material having electric resistance snaller
t han t hBRVilg a fiFd rahisedt aarvateisst theutppagenchiorsien of thealrgartie bulating awhstance 8
conprising a filmwhose maj or conponent is an el enent selected fromthe
group cunkhdving i pgvedfaqpdiaying a skaped radithofourampte atttite ddvesraid footiompoOikiedi ng
a conductive type, W Ws,, A, Ti, M, Cu, Ta, & and Mo or an alloy
mat er i abrgaric dnQdatpRUsbsIALEIS & sNAVaS & yNBigOM 6COFRARGNbotH Bf G Sikdt tHdias Jzy
the elenment or a lamnated filmof these. For exanple, the third el ectrode

i's  prefgvalleYandofs kbidtueddRY AuflSHk ra?@?r%i‘é’ra IPJI%?] ggﬁ;tﬁfl}gkﬁégﬁ?iéy g:ly the

constituting a topnost layer by a nitrid aye
(speci fi,caldo¥: cBvdrad Raty (% [ d Al and Ti N, Si nultaneous
wth fo’r méHng t ﬁe trﬁg@r% eﬁgc rg%ngé c&%p-éky%)?@g]ngroﬁewm? |alr%ihr-?a§albé)e Fo e and
connected.to other wirin écp resent at a lower layer. Ipn this Y, en
t he tr@ﬁ@ﬁﬁ}}éentflp%rd’ﬁé{fc‘? i%\? effig?err?fi'ge Pﬁgaf]&‘ﬁﬁﬁg‘i"ﬁg AtRAES Qm,betél;gg il i ary
el ectrode 9 hp &ontact .wth the electrode at the | ower |ayer, the cathode
can easily bdERFeRfSHdiELi Bf nnelivnganilird slastodd 9 sgwkary elactese) 135 b
formed by the coating nethod are patterned by etching using plasma and
t her ef dvevideh @ven ghes orgaaice dfsubpding ciubetangd 18, eddierotheosed Bupohkem thai fing.
|A, a protective film14 is formed in order to pronote reliability of the
| i ght eesistéicegoiaphparatspareniThlectpsdet BCincmasdd [nmad dictise amthinsp@lichgehiting
whose nmj or
apparatus having a luminescent element of a structure shown by Figs. 1A and 1B, that is, a
structure in which an electrode on a side of TFT electrically connected to TET over the
substrate is formed as a cathode, the organic compound layer is formed over the cathode and
an anode constituting the transparent electrode is formed over the organic compound layer
(hereinafter, referred to as upper face emitting structure). Particularly, when the film
thickness of the transparent electrode is thinned the film resistance is further increased.
When the film resistance of the transparent electrode for constituting the anode or the cathode
is increased, a drawback that an in-face potential distribution becomes nonuniform by voltage
drop and a dispersion is produced in brightness of the luminescent element is brought about.
Hence, according to the invention, the third electrode 9 (auxiliary electrode) is provided for
reducing the film resistance of the transparent electrode at the luminescent element.  Further,

also in the third electrode 9, it is preferable to constitute a taper angle of a side face of the

third electrode by 45°x 10° in order to improve coverage of the organic compound film or the



conponent is silicon nitride or silicon oxynitride or a thin filmwhose

maj or conponent is carbon provided by the sputtering nethod (DC system or
RF system). When the protective film11l4 is formed in an atnosphere
including nitrogen and argon by using a silicon target, a silicon nitride
filmis provided. Further, a silicon nitride target may be used. Further,
the protective film1l4 may be formed by a filmformng apparatus using
renote plasma. Further, in Fig. IA it-i% preferable to nake the film

t hi ckneﬁfﬁaqff.htﬂhe protective filmas thin as possible in order to pass
emtted |gh% through the protective film -16- The invention is
characterized_in that the thin filmwhose nmgjor conponent is carbon is.
const it ut ed b?“ﬁhﬁ%e("ﬁf‘gﬁ’ﬁﬁ'&jﬂqq i harasERired I CAMRRSIRGA D ASTARYINE RIsSRIC of
3 through, 50 nm Although the DLC filmis provided with SP3 bond as a bond
anong cESHEWCatBRaEier nthan Whbof dies rafrsial ooastituting cthe seaspid atlegirode hd? bind
filmis constituted by an anorphous-li ke structure. The conposition of the
DLC fi | enmprisinms filthutebe yaj@0cdnpaeghisAn eddroet GeRicel fravarizogroam dostititingugh
30 atom c % of hydrogen and the DLC filmis very hard and excellent in

i nsul at ofiyghl peSi idopsaRed . aniipuBCelbidem fos p@&kﬂﬂﬁgtaeédnﬂﬁ&ﬂentybaaw, ReEsipeabili ty
of gas of steam oxygen or the like is low Further, it Is known that the

DLC fi | ool EupTRVEAGE Mbld? af 2110y nldiEPH IR a?c%mggﬁmh"ﬁ{a%}gﬁ SvHde %gﬁ%ﬁ@%&ntby a

very smal| hardness meter. The’DLC filmcan be formed by a p
met hod (r.ep. |V | t hod, m crowav D t{: .
el ect rol% ng%ﬁ%ttg ?tggtﬂ#ee%(%%’g?\r?l:er a?é@ﬁ%{/@%ﬁ&%, Foérexgrﬁl\é%t %ﬁ%lgrd %{: r@%‘i lsBy
usi ng any,of .the fil %orm’n t hods, t.he DLCfil m can, be forme?vvi h
excor| aHRG Aol E h of deberoRr by BRI (o1 FRESA g PP &Y dt
cat hode., Further, a dense and hard filmcan be forped by ggg}ly{i 8‘8 negative
bi as arfitridgilayer o1 AdlupBAe byrbkpedsally: » lasyneied yeeeat TiRgangd Téh- gas used
in filmform ng, hydrogen gas and a hydrocarbon species gas (for exanple,
CH4, C2H2, ColimpBawgoushewithkisrming tisethind hiecgade i9s anoentesdotbwighgway be
di scharge and the filmis fornmed by accelerating and inpacting ions to a
cat hodeomapl amdl cwricotadegadthyrewhedd 10 present at a lower layer. In this way, when the
transparent conductive film 12 is formed in contact over the auxiliary electrode 9 in contact
with the electrode at the lower layer, the cathode can easily be extended.
Both of the organic compound layers 112 and 11b formed by the coating method are
patterned by etching using plasma and therefore, end faces thereof coincide with each other.
Further, in Fig. 1A, a protective film 14 is formed in order to promote reliability of
the light emitting apparatus. The protective film 14 is an insulating film whose major
component is silicon nitride or silicon oxynitride or a thin film whose major component is
carbon provided by the sputtering method (DC system or RF system). When the protective
film 14 is formed in an atmosphere including nitrogen and argon by using a silicon target, a
silicon nitride film is provided. Further, a silicon nitride target may be used. Further, the
protective film 14 may be formed by a film forming apparatus using remote plasma. Further,

in Fig. 1A, it is preferable to make the film thickness of the protective film as thin as possible

in order to pass emitted light through the protective film.



bi as. Thereby, the dense and smpoth DLC filmcan be provided. Further, the
DLC fil'mis an insulating filmwhich is transparent. or semtransparent
for visible light. In the specification, being transparent for visible
light indicates that transmttance of visible light is 80 through 100 %
and being semtransparent for visible light indicates that transm ttance of
visible light is 50 through 80 % - Further, when 4 silicon nitride filmis
formed in contact with a filn1conprisinglﬁ" 17- transparent conductive film
by a sputteri met h al.t ho e concern of .m xin .i r|ty
(e S e odle JRIAGD ?*kaec afﬁﬁ*é?lﬁsé LB B o R Tl FomARTERLE
S|I|con nitride f|| a silicon oxide filmconstituting a

buf fer ISPaSULIS rtEYb"b falfnﬁéd |1$fﬁlﬁqrw) fgnhaydngp dlmthickngss ed3rihsaual S0o
the silicon nitride film By formng the buffer | ayer by the

above- de®cr Aldgugb st PLGtilonis prwided) wofh $Pebdndpmsra hond(dmmgngSmrbat atonsfin@m
the transparent conductive film can be prevented and the excell ent

prot ectshoet Histameovicrdrolmacropospitallye alie WELC fRlred comitdtB@ by am afiogpholibvlikehe
constitution is hernetically closed by a substrate 18 faor sealing the

| umi nesggRture! eMRNtorhBodiish B BRADI KBRS s LOAtMEd %9'7@1@0@@9?&011%9 % of

Further, since the |Ium nescent elenent 13 emts |light of Wwhite color, the

substr aéa?bdnsalﬂlr;‘?mrg @1' 0 bldnfc £k (Px%dlfogkﬁ Ghd 'ﬂ% Bﬂ@ ﬁlﬁp%r%?f Gr\lgrd\’\ﬁqdherx%gl;f@nt

pi xel . Nuneral 15 d ghates any l'orin er

col ori een col col or,in r 0 b ue ¢ Jor nd
nurreralqglé?%eagghgt%%n 0 @l‘? @Tq%?hb’o}st?}t?ﬁ%éqr n dGftoperfed (lz’lIy 0? §4¢ ofs, a
l'i ght bl ockin ortlor] l\{%‘for bl ocki.ng |ight toarelon other than a
light OHAEYoRYErbY e ikeljs iy P i ghBnowR ot thiy Doy ke Rigvidsd with a
constituted by a netal film(chromumor the like) or an organic film

i ncl udiﬁdh’é’uﬁ?{ééﬁl’m prdapss brmepsisemeninbioy eery samallfhardnessymetsr. covering the
coloring layer 1.5 and the light blocking portion 16 is provided. Further,
in Fig. 1A dhed?hCidn pottiformédby pasisimagCFEGnéthod Gepreeeattitigiy, Raplagui Si de

CVD method, microwave CVD method, electron cyclotron resonance (ECR) CVD method),
or sputtering method. By using any of the film forming methods, the DLC film can be
formed with excellent adhereﬁce. The DLC film is formed by installing a substrate at a
cathode. Further, a dense and harci film can be formed by applying negative bias and
-utilizing ion bombardment to some degree.
As a reaction gas used in film forming, hydrogen gas and a hydrocarbon species gas
(for cxample; CH4, C:H,, CﬁHﬁ or the like) is used, the gas is ionized by glow discharge and
the film is formed by accelerating and impacting ions to a cathode applied with negative self
bias. Thereby, the dense and smooth DLC film can be provided. Further, the DLC film is
an insulating film which is transparent. or semitransparent for visible light. In the
specificqtion, being transparent for visible light indicates that transmittance of visible light is
80 through 100 % and being semitransparent for visible light indicates that transmittance of
visible light is 50 through éO %. .

Further, when a silicon nitride film is formed .in contact with a film comprising a



circuit is provided. Further, at the termnal portion, an electrode of a
termnal is formed by a material the sane as that of the cathode 10.
Further, in order to increase color purity, a seal substrate 30 is provided
with a color filter in correspondence with each pixel. In the color

filter, a coloring |ayer 31b of red color -is provided to be opposed to a
light emtting region (R) of red color, a coloring |ayer 31c of green
color is. provided to be opposed to a Iihht emtting region (G of green
color a - 18- | or i lLayer_ 31d of u | or, S provided ta he opposed
Co o 1 [ S barehPooileRL, Piln D nf R melhaf ofifoly eSSl srvisenty
than the |i htIe 'tltz' n egion is blocked fromlight by the black col or
port i on"BIf’“rlgPie( rbgno “f"r%é é“?‘flu‘%eﬁ‘a‘t“ the tragspargyicopflydive dgmpigea thersiliepg nitride
Further, the |ight blocking portion 3la is constituted by a netal film
(chr omi tiltoby feraning keyilicenm ewide figantanstifitinga mdffardaysy therbb@wkerpitymempurity
Further, according, to the invention, by providing.-the color filter, a

pol ar i zem Bopreveited float misingad tci stlédon! righte filg. dilbpasath e biffet heCOSthel S
reduced and coating to divide is not needed and therefore, an increase in
the thrangbplescritied fir@hiuyioh! MExin@r BRhOIMPARAYDEN! &Rl ke frdmthd @fans@lrEfough
an expl anation has been given here of the top gate type TFT as an ‘exanple,

the i nvesdueived BInRRRA b€ PR nf RO AR S Blert ?otlﬁﬁesﬁiw,%ﬁ%ﬁtljng@frgg)&mge’

applicable to a bottomgate type (I nverse stagger type) rwar
staggethﬁgf TEl . (Enbodi ment 2) Here, a sinplified explanation wll be
given as follows of a procedure of formng a |uninescent elenment shown in
Fig. 1B in reﬁlge ence lg,o Iii gs, 2A, 2B .and i’g Furhher, for sinplification,
portions in FigsehoR Figglahdhe coppiifutiongs hermetisally siosed py 4 yherajmddelarhe
- same. First, TET (not illustrated here), the first electrode 7, the
connectSERPENE g inescent glemenh 3 jaad iarrgakmbebants Bchidingthepacei 1. elfacthende 9
are forned over the substrate, thereafter. the organic conpound layer 1.la
i s for meedhe fumisasdengelameholl esiitsdighpioh whitatdohy, thesabstedfte & prosidet aviedda by
heating in vacuum and successively, the organic conmpound |ayer 11b is
si nt er edlor filter in correspondence with each pixel. Numeral 15 designates any of a coloring

layer of red color, a coloring layer of green color and a coloring layer of blue color and

numeral 16 designates a black color portion of the color filter, that is, a light blocking portion

(BM) for blocking light to a region other than a light emitting region. Further, the light

blocking portion 16 is constituted by a metal film (chromium or the like) or an organic film

including a black pigment. Further, an overcoat film 17 for covering the coloring layer 15

and the light blocking portion 16 is provided.,

Further, in Fig. 1A, a terminal portion for pasting FPC for connecting to an outside
circuit is provided.  Further, at the terminal portion, an electrode of a terminal is formed by a
material the same as that of the cathode 10.
Further, in order to increase color purity, a seal substrate 30 is provided with a color
filter in correspondence with each pixel. In the color filter, a coloring layer 31b of red color

is provided 1o be opposed to a light emitting region (R) of red color, a coloring layer 31c of

green color is. provided to be opposed to a light emitting region (G) of green color and a



by heating in vacuumto |lam nate. (Fig. 2A) Successively, etching is
carried qut selectively by using plasma generated by exciting a single
kind or a plurality of kinds of gases selected fromthe group consisting of
Ar, H F and 0. In the etching, the desired region is renoved by using a
metal mask (Fi-g. 2B). -19- Although in Fig. 2B, an exanple in which an

i nterval between the nmetal mask and the organic conpound | ayer is spaced
apart fromeach other is shown, the etthing may be carried out in a state

of bringi h I sk _and. the arganic co und lL.gyer .in confact w.¢th
cach ot rdfnd ieL18 o BRIy Jaf S0 bE RPORE (hioghe ot ecic it

mat eri al I%Fr bﬁ%rt he ihnven_ti on, a structure_in which_ the organi c conpound
| ayer i QUAGPIOTor Futhes: thy remam ether Shanybedicshemitting region jsgbledknddseadiahd bin
out side power source is sinply forned. Further, by exposing a desired

por t i onthefbladkecaley pastien o€ theoetdofilterh ghap d, tai lgght ibfockirgepardor Béat r Foélidrythe
connect to the transparent conductive filmforned |ater. Successively,

t her e ilsght blovkihg preticas ho decopsemanichyel ertd] dile (dRondomri the igePort i drganiet al

| ayer (representatively, alloy of MyAg, Myln, AlLi or the like) and the

t r ans pafileninclwigndaslatlgighichin (1 TO (i ndi um oxide tin oxide alloy), indium
oxi de and. zinc oxide alloy (1n203-Zn0O), zinc oxide (ZnO or the |ike)

(Fig. 20 . |meadditieBdithayieh: ﬂwaxtiantt@( %rmaiﬁg thk%fgr ﬁﬁ%fyggpgg&%@' foy as

a cathode, the transparert conductive fi Is aFso reterre

cat hode,; t . conveni ence i his specification. .Further, although
accord;%#gﬁ!tagor éﬁagir’%‘ggggl?rrte]ﬁtﬁsl)gﬂsegx‘gﬁg’lt eé:f’Stflgrr?f#“ﬁﬁgtaﬁg CB?tgb‘égnfOcd'V&?nlﬁd’t?ﬁd

| ayer and.thereafter carrying.out plasm etching is show, plasm etching
may be eedg4nddReeore, ARAPCIF R ity BRROEF A MY findamage combhisibie.
| ayer and the transRarent conductive filmon the organic conpound |ayer.
to thereby rditses aheougdsin eplanatipnhaghern gisen herarod she mt gatohpeciiVes fi | m
may be formed again. Besides, as another exanple, the thin netal layer is
f or med es#mplee thyr igeetitiondo Applinatild myend]ess érhe BFUesicted, f@giamils apphivatdd by
pl asma etching, and then, the transparent conductive filmis |am nated

t her eofn a bottom gate type (inverse stagger type) TFT or forward stagger type TFT.

(Embodiment 2)

Here, a simplified explan;tion will be given as follows of a procedure of forming a
luminescent element shown in Fig. 1B in reference to Figs. 24, 2B and 2C. Further, for
simplification, portions in Figs. 2A, 2B and 2C the same as those of Fig. 1 designate the same.

First, TFT (not illustrated here), the first electrode 7, the connection wiring 10, the
insulating substance 8 and the third electrode 9 are formed over the substrate, thereafter the
organic compound layer 11a is formed by a coating method using spin coating, thereafter
sintered by heating in vacuum and successively, the organic compound layer 11b is sintered
by heating in vacuum to laminate. (Fig. 2A)

Successively, etching is carried out selectively by using plasma generated by exciting
a single kind or a plurality of kinds of gases selected from the groﬁp consisting of Ar, H, F

and O. In the etching, the desired region is removed by using a metal mask (Fig, 2B).



Further, the enbodi ment can be conbined with Enbodi ment 1. (Enbodi nent 3)
-20- Here, a total of ‘an EL nodul e and arrangement of a drying agent wll
be explained in reference to Figs. 3A, 3B and 3C. Fig. 3Ais a top view of
the EL nodule. Further, Fig. 3A corresponds to Fig. 1, a sectional view
cut by a dotted Iine A-A" corresponds to Figs. 1A and |IB and the sane
notations are used for the sanme portions. A substrate provided with
numerous TFTs (also referred to as TFT-b@bstrate) is provided with a pixel

portion . p drive cir ts.4la d 41b for d i vi,n specti ve
vel o thohgh i LEPoRYan Ao i BRRh o i RuE AR s meral et P T R

el ectrode prod ed over the EL layer and an extended wiring, a term nal
porti on “4ZPPY} %a%&lﬁﬁaacﬁéép% rOEb?’Pff@d%‘h‘ﬁgS showiy fhe Fighingimasupe cared Quiding ng
agent 44. Further, the drEu ng agent 44c nmay be arranged such that a total
of the afateel kingng the mate mgskc ot el @gatiy compodnd laygr gemtacs #Gthasch lwolva. by
Fig. 3C although the drying agent is arranged to overlap a portion thereof
i n Fi g. B3fenabling-iogscl@Byely Farrt hier highheolean st spebich amtértal eferdl ithalidvwniealed
by the substrate for sealing the EL el enent and a seal nenber 19. Further,

Fig. 3BstrsctarcsiackhioRahe vt@wicbBApduda BOASE AditfofRed %t ﬁ%nﬁé’ctﬁn [S‘chﬁbﬁ‘ olf'ane
B-B in Fig. 3A. Pixels are nunerously arranged regu arly at the pixel

POT | Oy A A8 ALLANGSEh EALAR gﬂnaeg%&z% 9%? ofins 01 AL 0By Albhgugh not

illustrated here. Further, sea
pasted{p ? (ﬁ.{ F“?!Féo ta| an| rva of(gagut 2 throygh 30
m and a %lsnle %OE& am neglcen?lcaf ?eﬁoéumhé?' £ d9) 9ot ﬁreﬁonnﬂdr{? sed
porti Onte'zss fror d ,at Sf strate 18 by sand blast nethod or the
li ke an@®tRECP %Oélgg‘étﬂ’e it Hﬁe %frranged Wi th the dryi ng agent. Further,
the seal nmenper 19 is preferably constituted a narrow frame formation
to overlap a %‘fﬁoﬁsﬁﬁ bftherg g f@ﬁmﬁﬁefhél craéhﬁd@s(sequga@gthgm@) proefpeisaty ¥ thin
carried out by carrying out annealing in vacuum imedi ately before pasting
t he seanciglimyer drepresgnthyvelhealogadf M rMah, Al tdrehe lidepnand be transparent
conductive film (ITO (indium oxide tin oxide alloy), indium oxide and zinc oxide alloy
(In203-Zn0), zinc oxide (ZnO) or the like) (Fig. 2C). In addition, though only a thin metal
layer serves actually as a cathode, the transparent conductive film is also referred to as a
cathode as a matter of convenience in this specification.

Further, although according to the embodiment, an example of forming the organic
compound layer and thereafter carrying out plasma etching is shown, plasma etching may be
carried out after forming the laminated film of the thin metal layer and the transparent
conductive film on the organic compound layer. to thereby remove the desired region and the
transparent conductive film may be formed again. Besides, as another example, the thin
metal layer is formed on the organic compound layer, then, a desired region is removed by

plasma etching, and then, the transparent conductive film is laminated thereon.

Further, the embodiment can be combined with Embodiment 1.

. (Embodiment 3)



seal substrate 18 is pasted, the pasting is preferably be carried out under
an at nosphere -21- including an inert gas (rare gas or nitrogen). Further,

t he enbodi nent can freely be conbined with Enbodi nrent 1 or Enbodi nent 2.
(Enbodi mrent 4) A method of conbining a white color |um nescent el ement and
a color filter (hereinafter, referred to as color filter method) wll be
explained in reference to Fig. 5A as follows. The color filter method is a
system of formng a | um nescent el ement2thavi ng an organi c conpound film

di spl ayi ng whi um.nescence and passing the. provided, white . cpl or

| um nescence t e?%%ght%goiac{’ln%g nf‘(fqe ee?“‘ﬁ%f@%&?’@%‘y‘%é’c%ﬂ&eaaemﬁvﬂlegec%?"rP BGF 10y ed,
green, blue. Al tg.oug? tﬂgre are various nethods of achieving white col or

| uni nesCERERSC P Figseddf 3B 38 1G- a Mandhdsader view ef theokbrmaduly o uithgh Fig.

mol ecul ar material formable by coating will be explained here. In this
case, défigreanonds sof i Lpk gastinat viewheut hiyghdettidding ArA’ nmrespaids toFigs. 1A
constituting a lum nescent |ayer can be carried out by preparing a solution
and canamkiBenélhe samasiclayiobeazahiév@dht sarsopgaohson with a vapor deposition
met hod for carrying out conmon vapor deposition for doping a plurality of
col or pi gment a. subpestt for6aikiby widh th@nceQat TAL ?sﬂs@%f@ﬁb@ t8 Qs UT I PRuBtraRgl ¥

(et hyl enedi oxyt hi ophene) / poly (stylenesul fonic acid) (PEDOT/ PSS)

oper at g iRj il I es -an. L .
compri o ngrid MIH Eohll BEHOR204Y HopRYFI A iRRlG Fa aod S for SR Eectve,

t her eaf {; ' intering.a polyvipyl carbazole (PVK) sol ution doped
w th o Pielsahe BikeP Bodhh Shi P, B coP Bty £1ocble pliuiiadover
(TPB), .. 4-di cyanonet hyl ene- 2-ret hyl - 6 (p-di ret hyl am nostyryl)-4H

pyr an( d&ﬁ/{ﬁi l%‘}r(/ffrl ‘"’é‘g‘rsaé‘d%;“e"@% P é %‘eﬁmtaﬁéo’itioké%} %b@?%{tﬂigr%‘) (é§0rt%’éﬂ“tmg to

| um nescent | ayer over the entire face, a cathode conprising a |amn nated

| ayer. BHSIde £EEUlt 3N #irHRS agm G4netarthertendyingaagenivbd & mam be npangedi such

that a total of the drive circuits 41c is concealed by the drying agent 44c as shown by Fig. 3C
although the drying agent is arranged to overlap a portion thereof in Fig. 3A and Fig. 3B.
Further, tl_m constitution is hermetically sealed by the substrate for sealing the EL clement and
a seal member 19. Further, Fig. 3B is a séctioual view when the constitution is cut by a
chain line B-B’ in Fig, 3A.

Pixels are numerously arranged regularly at the pixel portion 40 and arranged in an
order of R, G, B in X direction although not illustrated here.

Further, as shown bif Fig. 3B, the ‘scal substrate 18 is pasted by the seal member 19 to
maintain an interval of about 2 through 30 um and all of the luminescent elements are
hermetically sealed. A recessed portion is formed at the seal substrate 18 by sand blast
method or the like and the recessed portion is arranged with the drying agent. Further, the
seal member 19 is preferably constituted by a narrow frame formation to overlap a portion of
the drive circuits. Degassing is preferably carried out by carrying out annealing in vacuum
immediately before pasting the seal subst..rate 18 by the seal member 33. Further, when the

scal substrate 18 is pasted, the pasting is preferably be carried out under an atmosphere



-22- My, Cs) and a transparent conductive film (I1TO (indium oxide tin oxide
alloy), indiumoxide  zinc oxide alloy (1n203-2Zn0O, zinc oxide (ZnO or the
i ke) | am nated thereabove is formed. Further, PEDOI/ PSS uses water as a
solvent and is not dissolved in an organic solvent Theref ore, even when
PVK is coated thereabove, there is no concern of dissolving again.

Furt her, Ki nds of solvents of PEDOI/ PSS and PVK differ fromeach other and
t her ef ore, is preferabl e that the sane filmformng chanber is not used
t her ef ot rther al t hough an exanple of |am nating organi c conpound

| ayers f%9u¢k%wPinﬁn raﬁﬁ?@@r3ggﬁgﬁted exanpl e as shown by Fig. 4B, as

shown by Fig. Ah a single layer of an i c conpound | ayer can be
constituted. Egihey@psmdodiment Camfféﬁlé[dieéﬂm%%nfdle‘ﬁt@Et‘-’lb@élm‘(flblék@f Eraldiygent
el ectron transporting performance nay be dispersed in polyvinyl carbazole
(PVK) having hol e transporting performance. Further, white color

| um nescence is achieved by dispersing 30w % of PBD as an electron
transporting égenidiment 4)i spersing pertinent amounts of four kinds of color
pi gnents (TPB, counarin 6, DCML, N le red). Further, the organic conpound

filmis formed bethaens omumage. andct Beiof ALARNRANdolcA¥nt ﬁﬁ@@'cﬂ!o?gfﬁ*ﬂé?' es
injected fromthe anode and el ectrons injected fromthe cathode at the

or gani e RN defolel 1o W éo?orcf(ﬁtﬁrml:tlﬁ%f ?‘BQ q&glaﬁne@cﬂ' r%e? de rlotflqg. 9K9aNi C

conmpound film "Further, 1t o) pOSSI e co
| um nesggnce as a whol e by pertinently selectlng an organi c conpound film
for carrying out red col or I um nescence, an organic conpound filmfor

carrying out reer] ?h escence and an_organi ¢ conpound filmfor
carrying out leb i égc%ﬁ&%elan‘%f fozminat i g Uteneent iclGrent ohaHing @Bl or |
The organi ¢ conpound f|In1forned as descri bed above can achi eve white col or
| uni nes¥&HYe cargpeunghding displaying whitg celor demincpeeaes and ppssitg thelpyoyided ivdiésd
with the coloring layer (R) for absorbing other than red col or

| uni neseéndeningseotothroggh agdor {iBr tb chereliysahidvaduigireseenco bbred2@een, blue.

Although there are various methods of achieving white color luminescence, a case of
using a tuminescent layer comprising a high molecular material formable by coating will be
expiained bere. In this case, doping of a color pigment to the high molecular material for
constitutiné a luminescent Jayer can be carried out by preparing a solution and can extreme.ly.
easily be achieved in comparison with a vapor deposition method for carrying out common
vapor deposition for doping a plurality of color pigments.

Specifically, after coating an aqueous solution of poly (ethylenedioxythiophene) /
poly (stylenesuifonic acid) (PEDOT/PSS) operated as a hole injecting layer over an entire
face of an anode comprising a metal having large work function (Pt, Cr, W, Ni, Zn, Sn, In),
thereafter coating and sintering a polyvinyl carbazole (PVK) solution doped with a
luminescent core pigment (1,1,4,4~tetraphenyl 1, 3-butadience  (TPB),
4-dicyanomethylene-2-methyl-6-(p-dimethylaminostyryl)-4H-  pyran(DCM1), Nile red,

coumarin 6 or the like) operating as the luminescent layer over the entire face, a cathode

" comprising a laminated layer.of a thin film including metal having small work function (Li, -



| um nescence and the coloring layer (B) for absorbing other than blue col or
| um nescence in a direction of carrying out white color |umnescence by -
the organic conmpound film white color |um nescence fromthe |um nescent
el enent can respectively be separated to achieve red color |um nescence,
green col or | um nescence-and blue color [um nescence. Further, in the case
of an active matrix type, a structure in which TFT is forned between the
substrate and the color filter is cons:Ztuted. Further, starting from

sinplis tripe.pattern, ske . ai | j.gpment,. triangul ar nosaic .

al i gnnet#}t‘%?’ GRpid ﬁ?ﬁar“%%f%ﬁ anﬁ'ﬁ&a’gﬁ@m (3P Gbumrasise i o8l aﬁw)g HITBHD Oxide be
used for the cokora’r‘ngqlayer R G % Fig. 14 shows an exanple of a

rel at i o8 B4t AHValeadsr PR @ingreride (4 et the dikep laminated tisreabgve iyformpy.
using white color |ight source (D65). A coloring layer for constituting a
col or f Fusther, PEDXEF/REE s weitergas acolamt mediis tnot aligplveilng ano@aganiotvent.
phot osensitive material dispersed with a pignment. Further, Fig. 15 shows a

col or r@pemtiuei ngnrahge PVMK theoned ehadtabocoberti Rgnovbiic € OF Aissbliiighgssence
and a color filter as chromaticity coordinates. Further, chromaticity

coor di nRigkerOkindhbt SICMOES PEIONFESE BEE PV §¥ffer Yori{ PacBbth Q-3 kherbiord, St fgnOWN
fromFig. 14 that col or reproducing performance as full color i1s

SUF T 1.C1 il € BN iR L BT ki Lob oS £3%Pus SRR pien achi eved | umi nescent

color differs, the constitution t he organi ¢ conpound
filnms displayj y@% ol or | um nescence and therefor it is not,
necessary to if:ﬁ(}?“r% t utgguctb%%a"ﬂ@]ﬁﬁg nf“i“?&r?%“’&cﬁ?f“ﬂ”&i“%#\)’f?ﬁés Py i the
| um nes%cj)ent dcol '(r)ﬁ[: Further, a polarizer for a circularly polarized Iight
for prePOXEIRFIRer cERmPIce? Shawphy ienB. washaveubirlig #dedsieladarer of amoM
(col or changi ng nmedi uns) nethod realized by conbining a blue color
| uni nesY8HIC SoBRSHRd Haxe gpnabbicaestitwicdr Fomierarsplentl, & deeriadiazotepderiichtifze | m
and a fluorescent color changing |ayer will be explained in reference to
Fi g. SEPBIRghavigr oledirony ttaospdienCoktfortiied, mhndef dispirasicanpolooingl cabangt ng
| ayer is excited by
(PVK) having hole transporting performance. Further, white color luminescence is achieved
by dispersing 30wt% of PBD as an electron transporting agent and dispersing pertinent
amounts of four kinds of color pigments (TPB, coumarin 6, DCM1, Nile red).
Further, the organic compound film is formed between the anode and the cathodé and
by recombining holes injected from the anode and electrons injected from the cathode at the
organic compound film, white color luminescence is achieved in thé organic compound film.
Further, it is also possible to achieve white color luminescence as a whole by
pertinently selecting an organic compound film for carrying out red color luminescence, an
organic compound film for carrying out green color luminescence and an organic compound
film for carrying out blue color luminescence and laminating the films to mix color.
The organic compound film formed as described above can achieve white color
luminescence as a whole.

By forming color filters respectively provided with the coloring layer (R) for

absorbing other than red color luminescence, a coloring layer (G) for absorbing green color



bl ue color |um nescence emtted fromthe blue color |um nescent el enent and
color is changed by each col or changing | ayer. Specifically, changing from
blue color to red color by the color changing layer (B-.R), changing from
bl ue color to green color by the color changing layer (B-*G and changing
fromblue color to blue color by the color changing |ayer (B-.B) (further,
changing fromblue color to blue color may not be carried out) are carried
out to achieve red color, green col or .amd- bl ue col or | um nescence. Also in
t he case. of the . net hod, .the structure in which TFT is for.med between
the cupapiapitfer SO Ebie e IR AG g af)%fv&ngi%hfe"dﬁ%rt g £ [RPRECRASE ot
the active matrix type. Further, also in this case, it is not necessary to
f or m t h8TEHPANT Carrging Sh o hite cptor dgminesesnce by diasrganialcemppynd il velisecolor
Further, a polarizer for a circularly polarized light for preventing
mirror RepipessencsiTon tholungaescentullantnt cae edpdctiviely bhsaparardien athievCEM avbdrhod
is used, since the color changing l|layer is florescent, the color changing
| ayer i Binexeictien, fyeeexbior Nahinksghte aitthlae psloblieimedcefi®dUFungeC BYhE @8de dfS
posed and therefore, as shown by Fig. 5C, the contrast may be nade

CONSPi CatOuGivBYnatMRWd, AG1GOAY inf WhicR'FT KUBLRET bethREn BIFRACHIRDLNLAR Bf:
conbi ned with any of Enbodi nents 1 through 3. (Enbodinent 5) According to
the enmbggiNeRnstiffRe£Xampl e which differs from Enbodi ment 4, specifically,
a case of lamnating a | ayer conprising a high nolecular material and a

chown by P o, R )t e R P s, ot T et At SUPHE- W (YR o1

| um nescence,,.a hi | ecular material for _constituting a hole injecting
| ayer maPH a‘f%ﬁf%‘gqb@é} LPI%5G AL ot BHFOW. fovap@ﬁlsz%gnwémnthweﬁay
be carried out by a vapor deposition nmethod, a color pignment having a ..

| umi nedeehe celoriae losr €K, GsBidi fferent fromthat of |um nescence in a

| um nescent region nmay ,
Fig. 14 shows an example of a relationship of transmittance and wavelength of each

coloring layer by using white color light source (D65). A coloring layer for constituting a
color filter is formed by using a color resist comprising an organic photosensitive material
dispersed with a pigment. Further, Fig. 15 shows a color reproducing range in the case of
combini;lg white color luminescence and a color filter as chromaticity coordinates, Further,
chromaticity coordinates of white color luminescence is (x, y)=(0.34, 0.35). It is known
from Fig. 14 that color reproducing performance as full color is sufficiently ensured.
Further, in this case, even when achieved luminescent color differs, the con;stitution
is formed with all the organic compound films displaying white color luminescence and
therefore, it is not necessary to form the organic compound film to coat to divide for each
luminescent color.  Further, a polarizer for a circularly polarized light for preventing mirror
_reflection is not particularly needed.
Next, a CCM (color changing mediums) method realized by combining a blue color
luminescent element having a blue coior luminescent organic compound film and a

fluorescent-color changing layer will be explained in reference to Fig. 5B.



be doped into a hole transporting layer to thereby mx with the | um nescent
color fromthe 1{um nescent -region. By pertinently adjusting nmaterials of
the lum nescent |ayer and the hole transporting |ayer, white color

| um nescence can be achieved as a whole. In this instance, the end faces
of the organic conpound | ayer conprising a polyner and the organi c conpound
| ayer conprising a |ow nolecular material coincide with each ot her

Further, the invention is not limted.bq.white color |um nescence but is
applicable to,a colored | um nescent el ement using at | east one |layer of a
hi gh nol ecul af“FRifBE 81 the LM methgdnthe Fumpsamdcalay erangingelapeigisixitebhound
| ayer conprising the high nolecular material is selectively etched by

pl asma. blpg qoher geseen¢en gmitddofront e |blyee colondhimdiescenateléreeagt andelok aiyer .
containing a polynmer is selectively etched by plasma. For exanple, a

pol ynerchaoged byprsth talbi nbpmgiliolaged njSpetitiogly, @jignging eofrobliedobyt ta re@@abiong
nmet hod, then, a light emtting |layer (red,, green, or blue em ssion)

conpr i shyneheacdIOMEHILAGUIgEr (RLRYT BlanheSRbRCHILY Sb¥or Q" BloRby RO 8blor
deposition nmethod using a vapor “deposition nmask, and then, the organic

conpou : £3S] ! : | d.l ay

compr 1 o A B FlyeF REPIC Siditad 0% 1i3E] o3P Solobf AP TE oL AR BYEE lretisi ng
a mask st igul eouslvy.. Fi.gs.,BA, 6B, and 6D show, exanpl es of | am . nated
e ruce (B BY BREn SBitkied L BRI R ap DSl R b carekouf prrcRiHET
shown in Fig. .6A, an grgani c conpo qﬂ | ayer 702 lamnated with a first

or gani @%6%%%‘{1% {@3 Or?éféncf@ﬂ%ra\”gi e 8OIRT JHMIREPEBER- arAlee P dhicegase ofdher i al
(polynmer) and a second organi c conpound |ayer 702b conprising a | ow

nol eculrM psphedi gy stipatenei ial whigh B hdeldotmedr betwieay dhe 30Stratnand theaedlote
704 are formed over an anode 701. By pertinently setting materials and

fil m tchaigeskesr istcotdtbutedyreths caset @rthosailchyattikeype26- cat hode and t he
anode, |um nescent elenments of red color, green color and blue color can be

provi ded. | nFukthecake iafthigrcayd, d BGi0d ne@Rs# 910 Forln Qs SA0 toRlpsiRN tilma o
shown by Fig. 6B, -
coat to divide also in this case. Further, a polarizer for a circularly polarized light for
preventing mirror reﬂccti‘on is not particularly needed.

Further, when the CCM method is used, since the célor changing layer is florescent,
the color changing layer is excited by external light and a prob!exﬁ of reducing contrast is
posed and therefore, as shown by Fig. 5C, the contrast may be made conspicuous by
mounting color filters.

Further, the embodiment can be coﬁlbined with arlly of Embodiments 1 through 3.

(Embodiment 5)

According to the embodiment, an example which differs from Embodiment 4,
specifically, a case of laminating a layer comprising a high molecular material and a layer
comprising a low molecular material as organic compound layers as shown by Fig. 4C will be
explained.

In the case oOf achieving white color luminescence, a high molecular material for

constituting a hole injecting layer may be formed by a coating method, common. vapor



PEDOT/ PSS constituting a high nolecul ar species material is coated on the
anode conprising |TO by spin coating and sintered by baking in vacuumto
constitute a filmthickness of 30 nm Successively,

4, 4-bi s[ N-(1- naphtyl ) - N phenyl - am no) - bi phenyl (hereinafter, indicated by-
a-NPD) is forned by a vapor deposition nethod by a filmthickness of 60 nm
Successively, tris (8-quinolinolato) alum num (hereinafter, indicated as
Al g3) incl udi ng DCM as a dopant is forj’gad by a vapor deposi tion nmethod by
afilmticktn of , 40 nm, Sucgcessively 193 is rrredb a fil )

hi cknedSPETIOR i bESAERYSPYCPY * vRes 46@0%13%3@%9 8 (019 RIBMERT BR6ng(a 1
nm by a vapor deposition nethod and thereafter, Al is finally fornmed by a
film t hileRHEEEnGFolop i dhms slyitercapliomethpinef lvetinesecuse ia a/lpoResdeydsEion onay
met hod to thereby finish a red color |um nescent elenent. Further, in the
case of bprdspediintg aahqje dmnspuliog ldyentm zcdnyt mét endtnthe lamirskhoamh cbipr Ifiogn th& C,
PEDOT/ PSS constituting a high nol ecul ar species naterial is coated on the
cat hode luraimepensicaihnl TByoyerGiintl ye@alsting nwdélisd 6f @cetmbitsdrakiafer idd thadiolym t o
constitute a film thickness of 30 nm Successively,

4,4' -bi %ﬁk}ﬂalhrfgaﬂpéry lw)ﬂt%"c@fb?@v)’ﬂmﬁﬁ@eﬂ@& o P@Wéved(dge&r\gh&@f f'net'hls hehcer @k to

as a- NPD) i's forned I mthickness of 60 nm by a vapor -deposition

net hod. . Suege Ylf-'% a g I

Lo SRS %-;gﬁfy nﬁo%u%%% SRk LT BT GO SR Efounc

t hi ckness of 40.nmDb [ t| on net hod ucce55| veI y, Algais

formed BYCRCYPRGRTEHT EC%B{‘“H@?% co1 Bﬁé‘ggi ??8‘1)? “®aF2 is formed by a

fil mthicknes% of 1 nmby a vapor, deposition nmethod and finally Al is

formed by a ffPHMHbg PR OR S %@Hﬁ%ﬂﬂwéu@ﬁaiqrévmﬁ@sqaﬁ@@%w is aPRiicpRlsdP 2

deposition nmethod to thereby finish a green color lum nescent elenent. -27-

Fur t her ¢colpredolugereseent pelomedteusing latideasblooe 1hyari ofeaddgh nedlesndart matesiashovan by

Fig. 6D, PEDOT/ PSS constituting a high nol ecul ar species naterial is coated

on t he cghmodeompamdr layeng ThEOColhpanRpcompodid gyer asvanisiigetieed hiph bedengad n

vacuumto constitute a film thickness of 30 nm Successively,

4, 4" - bi gbiriallisraRbEvwly cihahBpplas@arl N theipReMYihvention, the layer including at least
one layer containing a polymer is selectively etched by plasma. For example, a polymer for
constituting a hole injecting layer are formed by a coating method, then, a light emitting layer
(red, green, or blue emission) comprising a low molecular material is selectively formed by a
vapor deposition method using a vapor deposition mask, and then, the organic compound
layer comprising a polymer and the organic compound layer comprising a low molecular
material are selectively etched by plasma using a mask stimultaneously.

Figs. 6A, 6B, 6C and 61> show examples of laminated structure of luminescent
elements,

- According to a laminated structure shown in Fig. 6A, an organic compound layer 702
laminated with a first organic compound layer 702a comprising a high molecular (species)
material (polymer) and a second organic compound layer 702b comprising a low molecular

(species) material, a cathode buffer layer 703, and a cathode 704 are formed over an anode

701. By pertinently setting materials and film thicknesses of the layers interposed by the



(hereinafter, indicated as (x-NPD) is forned by a filmthickness of 60 nm
by a vapor deposition nethod. Successively, pasocuploin (hereinafter,
indicated as BCP) is formed by a filmthickness of 10 nmas a dopant by a
vapor deposition nethod. Successively, Alga is formed by a filmthickness
of 40 nm Successively, CaF2 is for.med by a filmthickness of 1 nmby a
vapor deposition nethod and thereafter, finally Al is forned by a film

t hi ckness of 200 nm by a sputtering me2dod or a vapor deposition nethod to

t her eby fti ni,sh %e bl ye .col or Iu[n' nescent el enent. Further, the enbodi nment
can be EBHBTNEY HictanodenuBinessand Glomants ok redrroligarean caige apdhRIG Gl can be
conprising.the above-described constitution will be explained nore in

det ai | SPB%Y“@)@aan es shown bel ow. (Exanples) (Exanple 1) According to the

exanple, Fig. 7 shows an exanple of a fabricating apparatus of a

mul ti - chanber Insyist exsefafl prpvaiitg ratd ngléahmiaedcennelumeht) agrshuppety dgcéBode.
In Fig. 7, notations 100a through 100k, 100m t hrough 100w desi gnat e gates,

not at i OREDDYPSI® sbgpiatay 2hibh Me&xﬁtﬁ%?@éies mateditl RRot:d of eBd SRS npRisRiYt put
chanber, notations 102, 104a, 108, 114, 118 designate transport chanbérs,

not at i oprD $03R; i ! i v.er | i vl 06B,
106G 106H, 9?%13%93? %ﬁdﬁlg{%%l _ &ﬁ? *&‘e‘g‘."é‘r‘{g?g@?ﬁﬁ%ﬁeF‘@ﬁ%@ﬁ%#@??&“{
notatio : i nt ,cha r.. notat.i on 7 designates a
coal ed SuEaRIARE' HRLSEY L RuAN 3} TP SRS RhenERAS LiePnale, SREHRR Be:
not ati on lﬁ@ﬁ%g desi gnates .a seal ch n‘ger, notations 1.20a, 120b designate
cassett® praicd byt 3,¥4R0R depopits F%H pE flppthickaessof SO0, PRACSISIGAY: 122
desi gnat es_an, eﬁf_chi ng chanber by plasma. First, an aqueous solution of poly
(et hyl 8 dP-aRipe P%'ﬁtﬂg, Réyminupdherematior. dpdicatad po Aile) ingduding DOREF/apiogpnt is

operated as a hole injecting layer is forned over an entire face of a
subst r doengt By iaotrpoy dppasiticdenteihot thyam filmsthicknessgpfsifbsman Secdessivelgy Alqsng end

portions of a
formed by a film thickness of 40 nm. Successively, CaF; is formed by a film thickness of 1
nm by a vapor deposition method and thereafter, Al is finally formed by a film thickness of
200 nm by a sputtering method or a vapor deposition method to thereby finish a red color
luminescent element.

Further, in the case of providing a green color iuminesccgt element, as shown by Fig.
6C, PEDOT/PSS constituting a high molecular species material is coated on the cathode
comprising ITO by spin coating and sintered by baking in vacuum to constifute a film
thickness of 30 nm.  Successively, 4,4’-bis[N-(1-naphtyl)-N-phenyl-amino]-biphenyl
(hereinafter, referred to as a-NPD) is formed by a film thickness of 60 nm by a vapor
deposition method. Successively, tris (8-quinolinolato) aluminum (hereinafter, indicated as
Algs) including DMQD as a dopant is formed by a film thickness of 40 nm by a vapor
deposition method.  Successively, Algs is formed by a film thickness of 40 nm.
Successively, CaF, is formed by a film thickness of 1 nm by a vapor deposition method and

finally Al is formed by a film thickness of 200 nm by a sputtering method or a vapor

deposition method to thereby finish a green color luminescent element.



plurality of TFTs, a cathode and an anode and a heating treatnment is
carried out in vacuumto thereby vaporize noisture. A procedure of-formng
the |l am nated structure shown in Fig. 4B by carrying the substrate
previously provided with the insulating substance for covering TFTs, the
cat hode and the anode and the hole injecting |ayer (PEDOT) into the
fabricating apparatus showmn in Fig. 7 will be described as follows. First,
the substrate is set to the cassette chaftber 120a or the cassette chanber
120b. When t %ubstra e is agl argle -sized substrate (for exanple, 300 mm
x 360 nm), thd Sl Q4T 1§ Bravide 3 Blueolorumineseend klemsat 26 268Wnekiet AR
substrate is a normal_ substrate (for exanple, 127 mmx 127 mm, the

subst r af&RQTERSr cerptifyingha highy melasniar sspagies 1 pmteaiall is esostesl oshéwt satbpde he
substrates are nmounted on a tray (for exanple, 300 mm x 360 m).
Successicomlpyising Hd'Gs blystpimtoeating, tandnsiperdde tyf raking e vheiams pordonstiardarfilin 18
provided wth a substrate transport mechanismto the input chanber 101. It

i s pref éiiakiees t BAt 30 hami. NPWucekiveB 21911-aiqmgmmgﬂ}m@@yuaﬁwﬂaﬂwnyl
treatnment chanber, vacuunmed, thereafter introduced with inert gas and

subj ect egbréifafkdre i:ﬁﬁ@&?écpré@r&!?\rf’}:ﬂr ES%Hrg‘eg 2§gcac?ﬁr?1i Mﬁ&éﬁesé BE o rb?’iﬁ ajﬁggr

transported to the transport chanber onnect e to the I nput
101. I ngldgRh r i s Rpreviqusl. i ta%.i vacuum by
vacuun o et hilfiod " MARROHHL AR bploln BRIV oy SRR i BemsRasn:
Further ., the transpart chanber 102 is connected with a vacuum pg treat nent
chanber ﬁyﬁg-ﬁlcf‘%‘?s \95 U S & ﬁ%ﬁa&é%éfa ViRer t‘f‘zgﬁg%’ﬁ @%%&Ccﬁg%cﬂﬁﬁ%g
t reat ment CE nber is, provided with a turbo-nolecular punp of a magnetic
| evi t at {96fe ;??piél, filgn thigkmssmef 6t nm. gpyccsssinply, Galrisfyrmaddey fitmrhickness@fdni ng
degree of the transport chanber can be nade to be 10-5 through 10-6 Pa and
i nver sen @it ugkpm dspositipu niethagsaridr thavcaftpufimaly dd iafiokieed ey hdilst thickpssiseshi can
be controlled. In order to prevent inpurities frombeing introduced to the
appar at 2¥) nasyer gmstctiog hethot sroduged deposiiioe iletigaistoahedb Fiag@ANhe biveadaorgas
is used. As a gas to
luminescent element.
Further, the embodiment can be combined with any of embodiments 1 through 4.
The invention comprising the above-described constitution will be explained more in
details by examples shown below.
(Examples)
(Example 1)
- According to the example, Fig. 7 shows an example of a fabricating apparatus of a
muiti-chamber system fully automating fabrication up to an upper electrode.
In Fig. 7, notations 100a through 100k, 100m through 100w designate gates, notation
101 designates a input chamber, notation 119 designates an output chamber, notations 102,
104a, 108, 114_, 118 designate transport chambers, notations 105, 107, 111 designate delivery
chambers, notations 106R, 106B, 106G, 106H, 106E, 109, 110, 112, 113 designate film

- forming chambers, notation 103 designates a pretreatment chamber, notation 117 designates a

sealed substrate load chamber, notation 115 designates a dispenser chamber, notation 116



be introduced into the apparatus, a gas highly purified by a gas refining
machi ne before being introduced into the apparatus is used. Therefore, the
gas refining machine needs to be provided such that the gas is introduced
into the filmformng apparatus after having been highly purified.

Thereby, oxygen, water and other inpurities included in the gas can
previously be renoved and therefore, inpurities can be prevented from bei ng
introduced into the apparatus. Successhwely, t he hi gh nol ecul ar organic
conpoung | ayer for constituting the |umnescent |ayer is fornmed over an
entire FEEERIS & pa! kBamabd ‘?rnj"‘@é‘flp?fbl?%e]rz P@B@F}“%ﬁ%ﬁﬁ“&e@anﬁ\‘iéﬁs ppREoR Al e
face. The filmformng chanber 112 is a filmform ng chanber for formng

t he hi giestaplatss Glagmanngsinis notitipolAad desigestes dcdohidi kharmberttiyeplemyndi ment
there is shown an exanple of form ng a solution of polyvinyl carbazole

(PVK) doped writh, an pquwentolu(idn bf $oby (ethiylapidrythidphede pUpalsh @1yeene kEBpnic
4-di cyanonechyl ene- 2- net hyl - 6- (p-di net hyl -am nostyryl)-4H pyran (DCM),

Ni | e regid) C?’HDXDTIPS@ ) Vpetah®i hd E@ol@ﬂﬁy@é‘tﬁﬂé‘%y@ﬁ @ﬁmﬂeu%%%%esﬁmh FY&S oPYer
the entire face. Wen the organi ¢ coripound l"ayer is fornmed by a spin

coat| n%u@?ﬂ?%réﬂo#ﬁf tddid %tﬁ]eé}g tlt%ggﬁﬁgrsu%g‘l%nccaféra&%eﬂﬁget tﬁd‘fﬁéﬁsr gig to

be forned w under t ric pressure is rect

upwar dl nbodi

or vt aei PR acRubd® and BF Bl i ik st of FRER ey Prvishem the
substraF After formng the film by using water or an organic -30-

di ssol V WB DY ¥Rz SnSEGt vent, it is preferable to transfer the substrate
to the pretreatnent chanber 103 at which a heating treatnment in vacuumis
carried to vaporesdurenef Srming thel larvaed ateeri shownoint Fig. dibbiicasning the
exanpl e of |am nating the organic conpound |ayer conprising the high

nol eculsabstragt pravatuslyspohaled, with élme &nshibtiop atibstamsder foc tcovering A1F T, athie reathiordg
with the | ow nol ecular material |ayer shown by Fig. 4C or Figs. 6A, 6B, 6C
and 6Dané teomsddetandatle hble ijdeangilngr TREDOE)Gator the datgritiating appaenis Istorh i he

filmformng chanbers 106R, 106G 106B by a vapor deposition nmethod and
the or ggdi7Cy FOFPRUBELIEKEDIIows.

First, the substrate is set to the _cassette chamber 120a or the“ cassette chamber 120b.,
When the substrate is a large —sized substrate (for example, 300 mm x 360 rﬁm), the substrate
is set to the cassette chamber 120b, when the substrate is a normal substrate (for cxeﬁlple, 127
mm x 127 mm), the substrate is carried to the tray mount stage 121 and several sheets of the
" substrates are mounted on a tray (for example, 300 mm x 360 mm).

Successively, the substrate is transported from the transport cﬁamber 118 provided
with a substrate transport mechanism to the input chamber 101.

It is preferable that the input chamber 101 is connected to a vacuuming treatment
chamber, vacuumed, thereafter introduced with inert gas and subjected to the atmospheric
pressure.  Successively, the substrate is transported to the transport chamber 102 connected
to the input chamber 101. Inside of the transport chamber is previously maintained in

vacuum by vacuuming as much as possible such that moisture or oxygen is not present.

Further, the transport chamber 102 is connected with a vacuuming treatment chamber



di spl ayi ng | unm nescence of white color, or red color, green color, blue
color may -pertinently be forned as a total of the |um nescent elenent.
Further, as necessary, pertinently, the electron transporting |ayer or the
electron injecting |layer may be formed at the filmformng chanber 106E
and the hole injecting |ayer or the hole transporting | ayer may be forned.-
at the filmformng chanber 106H Wen a vapor deposition nethod is used,
for exanple, vapor deposition is carrizd out in the filmform ng chanber-
vacuumed to constitute t vacuunm ng ., degree_equal ta or |ower tha .
Bx10- 3 riorr BRI bE by AERSPOR TR oot TocBaE (i Mglpbhember is
deposition,egreviously, t he organi c conpound is vaporized by resistance

heat i ngP™@tfled SEith @ dv@-aleewar apmecel »mnagmetia devitatien tce A yemem Ay aalry

shutter (not illustrated) in vapor deposition. The vaporized organic
conpouri@iip skhprehsy g ulimate vaspeming degrandf ibs tramgpor cldepes iche e hadt he be
substrate by passing an opening portion (not illustrated) provided at the

met al rnEEkthtogh 10°f Bstandtiaddse Mifidiar of iRpVAREY frePOlnbOside LBIARTEhkiise
(Ti) of the substrate is set to 50 through 200 C, preferably, 65 through

1. 50 C s9yterieans bbokor@Abi.NOId BRIcS U{BS}?I%%IQ- impuHtie B &Fom WRER: an¥SRREd - to the
deposition nethod is used, it is preferable to set a crucible contained

with vaaegsraqﬁpgsé gﬁ@nﬂggﬁ%meﬁt grfg\é;hggﬁggn%g%nm&@}g%; qr Wy atgzgr@e ilm

f orm ng chanber. e cruci I's prefierable to Set

cruci ble .w .hei,ng in contact w,th th t mospher e and whe he .

cr e ot OARE S e85k P i B) RS PgHae PelolGheing

[ ntroduceﬂfhe crucible into the vacuum form ng chanber in a state of being
her met '&5qued dnigslbg snpamtyeissased. pridvesstars yhe gay efiniae Mashing nealsuianbhg
means is provided to connect to the filmform ng chanber 106R, the

cr uci biPEovided sk rihatuthef gagnis tinsodised rintovids Sdim foymveg eppargns afiar hadng bgers

at nrosphere and the crucible is installed to the filmform ng chanber.

Ther ebyighly harifiedici Bherchpd ok ypenElwaret end abtheohhgiried inoludeé or thei pdsecaan be
prevented from being contam nated. Successively, after transporting the
subst r atewidushnbd feendveARSH AidreORAMRPUrifOLcdObd fevedl F¥er Meifd atRRIcOR0 from

the delivery chanmber 105 to the transport chanber 104a and from
the apparatus.

Successively, the high lﬁolecular organic compound layer for constituting the
luminescent layer is formed over an entireﬂ face of the hole injecting layer (PEDOT) provided
over the entire face. The film forming chamber 112 is a film forming chamber for forming
the high molecular organic compound layer. According to the embodiment, there is shown
an example of fbrming a solﬁtiou of polyvinyl carbazole (PVK) doped with a pigment
(1,1,4,4-tetraphenyl 1, 3-butadiene (TPB), 4-dicyanomechylene-2-methyl-6-(p-dimethyl
-aminostyryl)-4H-pyran (DCM1), Nile red, coumarin 6 or the like) operating as an
luminescent layer over the entire face. When the organic compound layer is formed by a
spin coating method in the film forming chamber 112, a- face of the substrate to be formed
with a film under the atmospheric pressure is set to direct upwardly. According to the

embodiment, the delivery chamber 105 is provided with a substrate inverting mechanism to

pertinently invert the substrate. After forming the film by using water or an organic



the transport chanber 104a to the delivery chanber 107 wi thout being in
contact with the atnosphere, the substrate is further transported fromthe
delivery chanber 107 to the transport chanber 108 w thout being in contact
wi th the atnosphere. Successively, by a transporting nechanisminstalled in
the transport chanber 108, the substrate is transported to the plasm
treatnent chanber and the | am nated | ayer of the organic conpound film
conprising the high nolecular material.4%. selectively renoved by using the
metal mask. The plasnma treatnent chanber 122 includes plasma generating
means  PIKiAEraEst AR @lsengt i Hs mgefﬁvbkfeﬁbﬁaﬁfﬁffgthpl%@ﬁfﬁatbyo dheiprétregtraent
single kind or a plurality of kinds of gases selected fromthe group

const i tchanigr $63 Arwhieh afheatis GeatMbeninetacihimds dasriedctarvapedzalutoisyuran oxygen
plasma treatment, the etching can also be carried out at the pretreatnent
chanber 103.. Slthegsskv@irdingbyy tHe einbadmicat, AR CRamipiMof Nahalakigd the dlenic
transfer chanber 108, the substrate is transferred to the film formi ng

hanb
cha ?;ﬁﬂlgn&uggg%%heoﬁaﬁlﬁﬁg%éﬁ %gwomwgﬁ@atgﬁmgg%mgﬁn (Rl xsalgédﬁsmhﬁla

glyerrentfop@gn%ageu;%m S S0WRRLZ Lo B }&%@eﬁegg ad@r%geggglgéu num

oSl tion net vapor
nmet hod u resi stance -32- heatin After. form n cat

ayer) 8nbr: 7 oRpSERE (i e mgbbe tated qubsen ipeBly &1y st?fﬁg’oﬁr@Hngo
the fil m for m ng _chanber 109 and formed w th the cathode (upper iqer)
conpr i SABPERE PRakpEr E6RB b ridper depdsition pethe! (apﬁdlilqmg@mcw@mmandj Yer n
alloy), indiumoxide zinc oxide (1n203-2Zn0O), zinc oxide (ZnO or the like)
by a sﬁhﬁpﬂfé@m@m@mwe efhehite colonentity chlornEdenwbalbr, bhe crohode pesimpnilsi ng
the lam nated | ayer of the thin netal |layer and the transparent conductive
film By fommedboveicesof ithedumirepsnt teh@ndntm Reseenks akesyeay, pavinaglyt Nee
lami nated structure shown in Fig. 4B is forned. Successively, the
subst r ateetrbf taheoePRs 18er bF BB db&rdn’ ARTANE layePaase HPBed at therihi Fdfming
chamber 106E and the hole injecting layer or the hole transporting layer may be formed at the
tilm forming chamber 106H. When a vapor deposition method is used, for example, vapor
deposition is carried out in the film forming chamber vacuumed to constitute the vacuuming
degree equal to or lower than 5x107Torr (0.665Pa), preferably, 10 through 10°® Pa. In
vapor deposition, previously, the organic compound is vaporized by resistance ‘heating and
scattered in the direction of the substrate by opening a shutter (not illustrated) in vapor
deposition. The vaporized organic compound is scattered to an upper side and is
vapor-deposited to the substrate by passing an opening portion (not illustrated) provided at the
metal mask (not illustrated). Further, in vapor deposition, temperature (T)) of the substrate
is set to 50 through 200 °C, preferably, 65 through 150 °C by means for heating the substrate.
Further, when a vapor deposition method is used, it is preferable to set a crucible contained
with vapor deposition materials previously by a material maker in the film forming chamber.

When the crucible is set, it is preferable to set the crucible without being in contact with the

atmosphere and when the crucible is carried from the material maker, it is preferable to



form ng chanber 113 wi thout being in contact with the atnosphere and forned
with the protective filmconprising a silicon oxide filmor a silicon
oxynitride film Here, a sputtering apparatus having a target conprising
silicon, a target conprising silicon oxide or a target conprising silicon
nitride is constituted in the filmform ng chanber 113. For exanple, a
silicon nitride filmcan be formed by using a target conprising silicon and
constituting an atnosphere of the filmfprm ng chanber by an atnosphere of
nitrogen or_an atnosphere including nitrogen and argon. Successively, the
subst r at¥r99YFsHEke WUFHR% O e aedwa nﬁ(’”él”@n%“rﬁ“heé 1p ;i Riajsopt baingrheameticdly
transport chanber 108 to the delivery chanber 111 wi thout being in contact
wi t h t helosed ospisesle Bredfernblang pmolent hiayimm viabieualiek inveany icprarisied td ¢dnneot tohe
transport chanber 114. Successively, the substrate fornmed with the

| um nesterfilmefoemiry chamber 80N okd edcfblomtaiidheut FraRsHe stcondarbe inld4ut® drhe
seal chanber 116. Further, it is preferable to prepare the sSeal substrate
provi degh WMekthgdshem&§blerd RIOAE ikibiBas fRelcq R aRefiInd iimidPensRtd. SEhebhat e
is set fromoutside to the seal substrate |oad chanber 117a. Further, it
is prefgri 0 | Q4S r nngal i i n_.va in
the seal oG4 RCaR] P BT HRAL Chplieq PR il e R by Bt BRI B
m)istur&j ﬁHﬁﬁﬁﬁr’ when the seal nenber is forned at the seal substrate,

t he trané?er chanber 108 is brought into the atnospheric pressure,
thereafter, the seal ;suhstrate is transferred fromthe seal substrate |oad
chanber to t hR'EFEHe teg Hangperting tie sphgrale fomdwgenspeit chambsintP2ote tpe
substrate provided wth the |um nescent elenment is formed and the seal
subst r adediverehambar 100, frean Sealelinemtrbrmbsr 195 arfb¢ trnsportchamber $@4l andearher
116. Successively, in order to degas the substrate provided with the

| um negbentanggosirelmmbert ldasabibe daliery shamheal @ wiithouabeiamih rcoataci wéthtthe

at nosphere and the seal substrate provided wit the seal nenber and the
subst r ait@ofphcre thadubbtritb s fupit NeSEEOite CIeABRE daliverP aBiebert100eb MRS transport
Further, hydrogen or an inert gas I1s filled in a hernetically cl osed space.

Fur t herchagbbMW#3Rithout being in contact with the atmosphere.

Successively, by a transporting mechanism installed in the transport chamber 108,
the substrate is transported to the plasma treatment chamber and the laminated layer of the
organic compound film comprising thc high molecular material is selectively removed by
using the metal mask. The plasma treatment chamber 122 includes plasma generating means
and carries out dry etching by generating plasma by exciting a single kind or a plurality of
kinds of gases selected from the group constituting of Ar, H, F and Q. When etching is
carried out by an oxygen plasma treatment, the etching can also be carried out at the
pretreatment chamber 103.

Successively, by the transfer mechanism installed in the transfer chamber 108, the
substrate is transferred to the film forming chamber 110 and the cathode (lower layer)
comprising a very thin metal film (film formed by alloy of MgAg, Mgln, AILi, CaN or the
like, or element belonging to 1 group or 2 group of the periodic table‘ -and aluminum by a”

common vapor deposition method) is formed by a vapor deposition method using resistance



an exanple of formng the seal nenber at the seal substrate is shown here,
the invention is not particularly limted thereto but the seal nenber nmay
be formed at the substrate fornmed wth the | um nescent el enent.
Successively, the pair of substrates pasted together are irradiated with UV
light by an wultraviolet ray irradiating nmechani smprovided at the seal
chanber 116 to thereby cure the seal nenber. Further, although an

ul traviol et ray curing resin is used here as the seal” nenber, the seaI

menber *ls not r"rfm so far as the seal nepber is_an adhering

Success pgﬁnp”tﬁf they Gaibpds dOWsasiuer) tSwutTivene Hice thip afﬁé‘t%rl@)@@ fheom
t he seal charrber 116 to the transfer chanber 114 and fromthe transfer
chanber subpfateds tiaspoied te thechilanfuming chanebas 0B und fasnaewith ithechthbip@ppiry
using the fabricating apparatus shown in Fig. 8 the |um nescent el enent
i's not kypysadnfreiquttsl dengparentnbbduceal @it I(MTO (Mkuhesras iimﬁhmytiﬁlalﬁz@g
space and-therefore, the highly reliable light emtting apparatus can

f abri cain@thm bwfdchanc oxaitt(m@gmﬂc? Ehe dxi@neiRy #IRTIRE) 14 spuAGHIMRNd 4

ni trogen atnosphere under the - at nospheri c pressure are repedted, it is

prefer aﬁcﬁpér@ne?&'tl%b‘ﬁné@évﬂﬁ @ﬁe%aglftﬁ:ffl tnsltn%%hé [a%]ﬁ&?& a%%?é’f*?ﬁg tin t04al l;r?(ﬂia

108. Further, 1t is al so possi onstitute a apparat us of

an i nk- a procedure of carrying a substrate into the
fabri ca%dldﬁgeﬁxg}g%ﬁcgt{]ﬁw%mﬁn Fig. 7, using a transparent conductive film

as an anode n m nescent. el ement Figs. 6A, 6B, 6C, 6D)
having a | i g 'It?'F rg%g"@ﬁrf i 8i5P$-e s dwningsgan tCIP‘ﬁeltthéa‘é.‘Bév@wde@%’r“?&?éd

| am nati ng structure wi |l be described. First, a substrate provided with
TFTs arffusfirasfioeen indigedB isdormed.casset t e chanber 120a or the cassette
chanber 120b. Successively, the substrate is transported fromthe transport
chanber 118 prugvésdivdly, the substrate is transported from the transport chamber 108 to the film

forming chamber 113 without being in contact with the atmosphere and formed with the
protective film comprising a silicon oxide film or a silicon oxynitride film. Here, a
sputtering apparatus having a target comprising siliCOn,.a target comprising silicon oxide or a
target comprising silicon nitride is constituted in the film forming chamber 113. Fcr
example, a silicon nitride film can be formed by using a target comprising silicon and
constituting an atmosphere of the film forming chamber by an atmosphere of nitrogen or an
atmosphere including nitrogen and argon.

Successively, the substrate formed with the luminescent element ts transportcd'from
the transport chamber 108 to the delivery chamber 111 without being in contact with the
atmosphere and transported from the delivery chamber 111 to the transport chamber 114,

Successively, the substrate formed with the luminescent element is transported from
the transport chamber 114 to the scal chamber 116. Further, it is preferable to prepare the
seal substrate provided with the seal member in the seal chamber 116.

The seal substrate is 'sct from outside to the seal substrate load chambcr-‘117a.

Furtber, it is preferable to previously carry out annealing in vacuum, for example, in the seal



with the substrate transporting nmechanismto the input chanber 101

Successi vely, the substrate is transported to the transport chanber 102
connected to the input chanber 101. Further, in order to renove noisture or
other gas included in the substrate, it is preferable to carry out

anneal ing for degassing in vacuum and the substrate may be transported to
the pretreatnent chanber 103 connected to the transfer chanber 102 to carry
out annealing in the pretreatnent chanbegs-103. Further, when the surface of
t he anod needs ,to c|eap, the substrate may be transported to the
pretrea?ﬁ?ﬁ?gbﬁaﬁﬁBW“E@BPQ%WdﬁgFﬁﬂ’W@u“Pﬁbm¥$dﬁ§E8ﬁﬂﬂ%hdﬁﬁgﬁﬂfﬁﬁﬂt@eéﬁébn
the surface of the anode at the pretreatnent chanber 103. Successively, the
hi gh noFEERears oogamd @t chrpsahdubsipes the frasfadcinmdert HI8 éntbreught fintoe thof

t he anode. The filmform ng chanber 112 is a filmform ng chanber for

f or m ngatsphérigprenpire abéraaftor Garscel abspataris tthayfered From g angpl pstadte dspdeous
solution of poly (ethyl enedi oxythi ophene) / poly (stylenesul fonic acid)

( PEDOT/ Bimbepes dieatlsmssdrithamobel13, Mheshl Rgrtay &t pia§tixf%6ﬁ7ﬁﬂ Q¥&Eaté PRV T e
face. Wen the organic conmpound | ayer is formed -35- by a spin coating

met hod M’[httﬁ@lufr{&i]bié‘%cfeﬂréﬁrﬂ&at(i@mﬁﬁ and fhe &al gfbstrgtfﬁ gBHﬁe(ﬁHﬁﬁrtﬁ@%eﬁthP?@r is

formed with the mis set to direct upwar er the atnospher

pressurﬁans}g}&ﬁqglthg&rycha% £E 105 is provided with the substrate
inverting mechanismtof pertinéntly-inverting the substrate. Further,

after formng.the filmby using the aqueous solution, it is preferable to
transport thes‘écl?ﬁﬁ‘fegf’énPbyqﬁ%%ﬁaéttp‘ég'ﬂ e p1e ?é‘f‘ﬁ‘r%‘ﬂ%@"&ﬁ%@“\?& Fiibe
noi sturg by carrying out the heating treatnent in vacuumat the ]

pr et r edffretRst@kaiBaRca@hin BGewrdr Y dnsst atpipsphap and theesealDubsirate prasidgsbwvited
fromthe transport chanber 102 to the delivery chanmber 105, thereafter the
subst r dhe sq@d 4eembent andnbp snbstnta formied witlatiepominasheartedéement Qe aaded tomatipor t ed
to the filmform ng chanber 106R by the transporting nmechani sm 104b and

t he EL Huather, Hydrogaa hiremi ingrt lgedrisn@iabhce hedmdieali€ @losed kgacper Fusig! hiyhdughmed
on the hole injecting |ayer conprising the high nolecular materi al

provi ded @anipheofifdfng HieschlmleAYSF at iR o WYY ¥ SRRTn HEROBe! OGhitbi RY
resi stance heating in this case. : '
not particular{y limited thereto but the seal member may be formed at the substrate formed
with the luminescent element.

Successively, the pair of substrates pasted togethér are irradiated with UV light by an
ultraviolet ray irradiating mechanism provided at the seal chamber 116 to thereby cure the
seal member. Further, although an ultraviolet ray curing resin is used here as the seal
member, the seal member is not Eimited s0 far a;s the seal member is an adhering member.

Successively, the pair of substrates pasted together are transferred from the seal
chamber 116 to the transfer chamber 114 and from the transfer chamber 114 to the output
chamber 119 to output.

As described above, by -using the fabricating apparatus shown in Fig. 8, the
luminescent element is not exposed to outside air until sealed into the hermetically-closed

space and ‘therefore, the highly reliable light emitting apparatus can be fabricated. Further,

although in the transfer chamber 114, vacuum and a nitrogen atmosphere under the



In this case, to constitute full color, after formng the filmat the film
form ng chanber 106R, successively, the filmis formed at the respective
filmform ng chanbers 106G 106B and the organi c conpound | ayer displaying
| um nescence of red color, green color, blue <color is pertinently formed.
The organi c conmpound | ayer may successively be forned to constitute the

| am nated structure shown in Figs. 6A, 6B, 6C and 6D representatively. Wen
the hole injecting | ayer and the desir€eh-EL | ayer is provided on the anode
in this_way, successively, the.substra is transported fromthe transport
chanber SPOREeE TRETREbhsrE ARaRHRTe I 1aok MBOTNG Yo EBrt A6 R ¢ he
at nosphere and_thereafter, the substrate is transported fromthe delivery
chanber HFPery1%d0¢4. dR8port chamber 108 without being in contact with the
at nosphere. Successively, by the transporting nmechanisminstalled in the
transport chahiéher.108is -alschgossilils ttoatanstigite panbpdptreidgt appatatus of anfiokineg
chanber 110 and the cathode conprising the -36- netal layer is pertinently
formed dypteithe vapor deposition nmethod by resistance heating. Here, the
filmformng chanber 110 is constituted by a vapor deposition apparatus
having Li angyfNerat q_%c&ﬁﬁ@bf@ﬁﬂ?&'tgtd QbsBEI iR {hgrfayﬁ&@f:h-g%emtdslgﬂewmn

resi stance heating. The | um nescent el ement having the | am nated structure

shown biyig.': i7,g§sin§‘§"tra§%an§xg’ conQ%tLv% {11% g?qn %H&pgn@?&réﬁlﬁg%z[ﬁﬁ'{lpeﬁgen%te dient

Further, “steps Thereaiter are € Sanme as e procedu abricating the
l'i ght M. tLin tus.havi.ng the.lam nating structure shown in Fig., 4B
and t e 0P OB SC I R R e Bine i ffioB sy oAbt e doscribd
fabricatin _agparatus _qPQ% in Fig. 7 is used in this way, the |am nated
struct ?@g%gﬁ aﬁm?WEﬁwg.e SEiiRFIFi gs. B6A, 6B, 6C, 6D can be fabri cated.
Further, the exanple can freely be conbined with any of enbodinments 1
through 5. (shnpbesiiptepropiddi nyith d Hlkeandxampiale iarscbiabs eassdttef ghigmiteat i ng
a structure in which |ight ‘

120a or the cassette chamber 120b.

Successively, the substrate is transported from the transport chamber 118 provided
. with the substrate transporting mechanism to the input chamber 101. Successively, the
substrate is transported to the transport chamber 102 connected to the input chamber 101,

Further, in order to remove moisture or other gas included in the substrate, it is
preferable to carry out anncaling for degassing in vacuum and the substrate may be
transported to the pretreatment chamber 103 connected to the transfer chamber 102 to carry
out annealing in the pretreatment chamber 103. Further, when the surface: of the anode
needs to clean, the substrate may be transported to the pretreatment chamber 103 connected to
the transport chamber 102 to clean the surface of the anode at the pretreatment chamber 103.

Successively, the high molecular organic compound layer is formed over the entire
face of the anode. The film forming chamber 112 is a film forming chamber for forming the
high molecular organic compound layer. For example, an aqueous solution of poly

(ethylenedioxythiophene) / poly (stylenesulfonic acid) (PEDOT/PSS)- operated as the hole -

injecting layer is formed over the entire face. When the organic compound layer is formed



emtted froman EL elenent transmts through an el ement substrate and
emtted to enter eyes of an observer will be shown below. Further, in this ~
case, the observer can recognize an inmage fromthe side of the el enent
substrate. Further, a pixel structure arranged with three TFTs at a single
pi xel will be explained. Further, Figs. 9A and 9B show an exanple of a
detailed top view of a pixel. A constitution shown by Figs. 9A and 9B i s
provided with an erasing transistor 60635+n the case of carrying out SES
driving, _ a gate electrode and a_.second.gate signal |ine 603 for inputting
a signaPyV%gp%r%)Fﬁéigﬁgo%éﬁﬁ@%ﬁza.OﬂngghF%%gggé@@rBdaahﬂgﬂﬁhﬁﬁﬁﬁﬁe§ﬁp$?y
i ne 60% are connected, and a drain electrode and a drain electrode of a
swi t chi AYMESTVEBEefikp 1 sshiedirent spweeti usferdhs wimespiraic poysuar-e tsnirdivend.
In the case of a three transistor type, two TFTs of the switching TFT 605
and er ashngber3fS iy povedsl itk tlar subsye ihvardag imechanibeifogpealingnigdnverting the
transversely between. a first gate signal |line 602 and the second gate

si gnal kubsera®03 Fulther, dftad formégy @iz Gfm byesssyd $hehigngouEFsbIaRp, and pedreraby & n
region of the erasing TFT 606 may be overlapped. In this case, a certain

poi nt Ofraﬁ%rt tﬁ@b‘t‘iiﬁs@aféqgitﬂf‘g@ﬂ@atﬂnﬁ?@rﬁﬂ?&tﬁfé 163 &d Jdp6ritd ﬁﬂoﬁt&r@%%@gﬁn | Ee

swi tching T 605 and a certain point of the source region and

poi nt OButtthgh%tﬁngrcraﬁﬂérﬁ@n QQCULHP%tﬁﬁgéj'eg'xga{@}ge-sﬁé ?l?ag%%;rZQBar ranged to align on

one stral ght By arrangi ng e ove, nuneral aperture

can be increa gﬁ nd..an,  openi ortion can ge constituted by a.sinple
shape. Fig. 9%85 gs\}\‘éel%tqg%gﬁsgﬁ{ég’é@ﬁé% a%ﬁpaﬁad Fo C#{@?P%A&aﬂ}%éﬂﬁ%gggﬂﬁct or
| ayer n&¥. be me ndg&gd iqﬁ& vertical direction as in the driving TFT 607.
By cons$iGEY e e REEGHEN dhosutstipter 1045 1§ fEamsporigdalgethe ttraasparh ahamber
l ength of the driving TFT 607 can be prol onged w thout reducing the
nurer i cHI* aibtranpartedEiy thedilm farmdng chambard 06RED e shl teinaparting mdchadsmi dbof
an active matrix type light emtting apparatus. Further, Fig. 11Ais a top
vi ew shaoni thg Blndryler fdt achinvintg hiniappanat ofreaineblor is pertinently formed on the hole
injecting layer comprising the high molecular material provided on the anode. The EL layer
is formed by vapor deposi‘tion using resistance heating in this case.

In this case, to constitute full color, after forming the film at the film forming
chamber 106R, successively, the film is formed at the respective film forming chambers 106G,
106B and the organic compound layer displaying luminescence of red color, green color, blue
color is pertinently formed. The organic compound layer may succéssively be formed to
constitute the laminated structure shown in Figs. 6A, 6B, 6C and 6D representatively.

When the hole injecting layer and the desired EL layer is provided on the anode in
this way, successively, the substrate is transported from the transport chamber 104a to the
delivery chamber 107 without being in contact with the atmosphere and thereafter, the
substrate is transported from the delivery chamber 107 to the transport chamber 108 without
being in contact with the atmosphere.

Successively, by the transporting mechanism installed in the transport chamber 108,

the substrate is transported to the film forming chamber-110 and the cathode comprising the



Fig. 11Bis a sectional view constituted by cutting Fig. ilA by a line
A-A . Notation 901 indicated by a dotted |line designates a-source signa
line driving circuit, notation 902 designates a pixel portion, and

not ati on 903 designates a gate signal line driving circuit. Further,

not ati on 904 designates a seal substrate, notation 905 designates a seal
agent and an inner side surrounded by the seal agent 905 constitutes a

space 907. Further, notation 908 designates a wiring for transmtting
signal s_j tted to t.he source signal line drjving circuit 901 and the
gate si Blr?aéfmf’?er{elsd?(irb?%wc&Hﬂ?gtbb%?f“ f/pory deposiongmethiod; bip sesistgieal heghing

cl ock sh%nal f{Oﬁ]FPC (flexible printed circuit) 909 for constituting an
ext er naltefen st ks foping chamberH8rs censtiied hy eraporgosision apparetua thevingdrie,
the FPC nay be attached with a printed wiring board (PWB). The |ight

em ttingd draatapsr ilepashion-sggree fpedipbi-depdsting mcicsid@scalatationl y a mai n body
of the light enmitting apparatus but also a state in which FPC or PWB is

attached t her €holuniieascentaciaacitilonilg the uehbice swubturdé o 2iReb A BB, 6C
reference to Fig. 11B. Drive circuits and the pixel portion are forned

over a GDRsioiAbebP U Modelagigivel BRpsoUrce signal line driving circuit 901
as the drive circuit and the pixel portion 902 are shown. Further, the

conbi ned with Anh. ApE uafe e et UL kY Br R bk s
punl i o1 APt OO I et St SPoancPlec it b dpesgore, an
he or (9BEBRPULIEEobyil O AGHGHbsL  at 6 | Shown, Che driver | tegr aled type
is not necessarily be needed and the drive circuits can be fornmed not. over
t he substrat eVBer tgt fabpgatisigdepnatasnesfowrrin Figer7, istined i st vor teohndfed s
formed by a plurality of pixels each including a current controlling TFT
QﬁérZggﬁadﬂkﬁshowhétFdeBzmddﬁgeﬁAQmB,é&ﬁﬁbbh@ﬂéh&un@wmected to a drain
t . Further, the example can freely be combined with any of embodiments 1 through 5.
(Example 2)
According to the example, an example of fabricating a structure in which light
emitted from”a.n EL element transmits through an element substrate and emitted to enter eyes
of an observer will be shown below. Further, in this case, the observer can recognize an
image from the side of the element substrate,
Further, a pixel structure arranged with three TFTs at a single pixel will be explair.led‘
Further, Figs. 9A and 9B show an example of a detailed top view of a pixel.
A constitution shown by Figs. 9A and 9B is provided with an erasing transistor 606
in the case of carrying out SES driving, a gate electrode and a second gate signal line 603 for
inpu'tting a signal for erasing are connected. A source electrode and current supply line 604
are connected, and a drain electrode and a drain electrode of a switching TFT 656 and a gate

electrode of driving TFT 607 are connected.

In the case of a three transistor type, two TFTs of the switching TFT 605 and erasing



Further, an insulating layer 913 is fornmed at both ends of the first

el ectrode (anode) 912 and an organic conpound |ayer 914 is formed over the
first electrode (anode) 912. Further, a second el ectrode (cathode) 916 is

formed over the organic conpound |ayer 914, Thereby, a |um nescent el enent
918 conprising the first el ectrode (anode) 912, the organic conpound | ayer
914 and the second el ectrode (cathode) 916 is forned. Further, an

auxiliary -electrode 917 is provided over-the second el ectrode 916. Here,

the | um nt elenmenpt. 9 shows an ex | e of ite color |um.nescence
and theréfo ,arﬁr"’&?i“%“e‘gh(}ﬁa%ﬁ Pheeing glighed FF*%S@PI’S&J@%‘W%%@ fizst ggfotiehy Mgy er
920a and_BM 920b (for sinplification, overcoat |layer 1is not illustrated
here). RBtaRd Bis sgdend gatesigpaliegia9g- THhe draingegiqnel thesurighingadiy 6efand the
(cathode) 916 functions also as a wiring comon to all the pixels and

el ect r i deafin yegeamekdt edsing FPT 69009nayi be vhelappedecini this cabe,iangpr@fdBpoikuot Her
in order to seal the | um nescent el enent 918 formed over the substrate 910,

t he seaouscsigiomt smd9dertfin pabit e thydiahercgfal ofage Blvitding TRI 60 hnd & cBAMGET
conprising a resin filmnmay be provided for ensuring an interval between

t he 5331%0@9@5&1'&%6@{09@@@?9@11& A& erth APIIRSSEMRE dBdif ’i‘%l%)rll i the &rudihpatsT ddteaspace

907 on the inner side of the seal agent 905 is ed with an inert gas of
ni trogen Qled he ﬁ'K@b 9?%- it is preferable to use epoxy species resin
for the gegf ag%rﬁr1 %EH%% g?? it is preferable that the seal agent 905
is a material,for er neati ng, noi.sture or oxygen as |ess as. oss%Ple
Further, the PAAGFBEETGH BrdeRabLbaRy®: g8TeilyPBRue o o el Fr R an
subst ance having an effect of absorbing oxygen of water. Further, according
to the WBEEReEWRN cansbecopplitateddly ¥ YmpkowaPtt uting the seal substrate 904,
other than gl ass substrate or quartz substrate, a plastic substrate
conpri si ng FRAZ. {Fishewsh asgioRdicti eance dn@loddt iFis )9A. PVF sepatopditetyt lafybumay de) |,
Myl ar, polyester or acrylic resin can be used. Further, it is possible to
adher e tcheegaddred libsa nvattecad (rebyorusisnig thee deealy AFENH07. 90By anvdstiteengatht er
seal to cover a side face (exposed face) by a seal agent. By sealing the
| um nesegidongh&OE Myet byt ARhSPIEHIUle aBares tnghe 8f FOMAVidsN®FT 607 can be
prolonged without reducing the numerical aperture.
Further, Figs. 11A and 11B explain an outlook view of an active matrix type light
emitting apparatus. Further, Fig. 11A is a top view showing the light erﬁitting apparatus and
Fig. 11B is a sectional view constituted by cutting Fig. 11A by a line A-A’. Notation 901
indicated by a dotted line designates a source signal line driving circuit, notation 902
designates a pixel portion, and notation 903 designates a gate signal line driving circuit.
Further, notation 904 designates a seal substrate, notation 905 designates a seal agent and an
inner side surrounded by the seal agent 905 constitutes a space 907.
Further, notation 908 designates a wiring for transmitting signals inputted to the
source signal line driving circuit 901 and the gate signal line driving circuit 903 for receiving
a video signal or a clock signal from FPC (flexible printed circuit) 909 for constituting an

external input terminal. “Further, although only FPC is illﬁstrated here, the FPC may be

attached with a printed wiring board (PWB). The light emitting apparatus in the



| um nescent el ement can conpl etely be bl ocked from outside and a substance
for expediting to deteriorate the organic conpound | ayer such as noisture
or oxygen can be prevented from invading fromoutside. Therefore, the
highly reliable light emtting apparatus can be provided. Further, Figs.
10A, 1 OB and 10C show an exanpl e of steps of fabricating the -
above-described structure. Fig. 10A is a sectional view at a stage of

sel ectivel y form ng the second el ectrodﬁ (cat hode conprising Li Al) by a
vapor d ound -40- film

ti.on er, form
(1 ani naglg llcat’ lﬁ‘écre Lanlﬁ%ﬁ“ yaOfctg‘é?’lgH‘ge‘H’éft* #PPagRips hralsg pstate in
sinplifi t|on a__nethod of fabricating an anode conprising the
t ranspat h RIS auBRW R s atteehaddherctorT will be omitted here. Next, Fig. 10B
is a sectional view at a stage of etching the organic conpound film

(1 anmi nat ed | a)ekt, asedtivgihgrREDOWIill by cpphswd is edfbreadi wskigntiB: biyrive circuits
constituting a mask by the second electrode. Next, Fig. 10C is a sectional

vi ew at amd gieggec] plortéml &¢ tfomeddyo e briubgrate DI aed ﬁéx%CﬁlféQd@rcetsigrﬁDHﬂ@@hvﬁa t he
connection wiring. Further, the second electrode and the third el ectrode

may be giedst901HsqR: @Hv@mﬁ%ﬁ%nﬁ%@ i‘x@f chﬁoﬁQ@?BI%rs'h@!vnhaV' ng.a 'l over
resistivity may be used for the third electrode. Further, the enbodi nent

can freely be %@P' @L@%O\Mcterh ﬁ]ﬁg‘?f?{enﬁ%ﬁ%%lrkm @B?']s e?‘gr&% wﬁﬁadngl\/?Oé 1rcu1t

(Exanpl e 3) By carrying out I'nvent ronl C apparatu

Imralt (;,‘?; %ype%:‘f_wn@c?ﬂl e%agpfélh{ B%E?’Ead@’é nlléghf}{‘%é @ggﬁﬁﬁt ¢ pg?éﬂft%”@@%l %I% deo
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NMOS circuit. Further, although according to the embo‘diment, a driver integrated type
formed with the drive circuits over the substrate is shown, the driver integrated type is not
necessarily be needed apd the drive Cirguits can be formed not over the substrate but at
outside thereof.

Further, the pikel portion 902 is formed by a plurality of pixels each including a
current controlling TFT 911 an;i a first electrode (anode) 912 electrically connected to a drain
thereof.

Further, an insulating layer 913 is formed at both ends of the first electrode (anode)

912 ar;d an organic. compound fayer 914 is formed over the first electrode (anode) 912. -
Further, a second electrode (cathode) 916 is formed over the érganic compound layer 914,
Thereby, a luminescent element 918 comprising the first electrode (anode) 912, the organic
compound layer 914 and the second electrode (cathode) 916 is formed. Further, an
auxiliary .electrode 917 is provided over the éecond electrode 916, Here, the luminescent
element 918 shows an example of white color luminescence and therefore, provided with the
color filter comprisfﬁg a coloring layer 920a and BM 920b (for simplification, overcoat layer

is not illustrated here).  Notation 919 is a switching TFT.



conputer, a portable information term nal (nobile conputer, portable
t el ephone or electronic book) and the |ike are pointed out. Figs. 12A,
12B, 12C, 12D, 12E and 12F and Figs. 13A, 13B and 13C show exanpl es of
these. Fig. 12A is a personal conputer which includes a nmain body 2001, an
i mge i nput portion 2002, a display portion 2003 and a keyboard 2004.
Figs. 12B is a video canera which includes a nmain body 2101, a display
portion 2102, a voice input portion 2D033, an operation swtch 2104, a

06. F| 12C is a nobil

battery 2105, n i mge ceivin rti.on 2

conput er whi ch Frief e@ﬁgnﬁﬁ1&’§88@ gﬁﬁ%”wao@%ﬁéPé$ﬁb ?%%CO@Eﬁﬁtodﬂlﬂﬁhge
recei vi ng port| on 2203, an operation switch 2204 and a di spI ay portion
2205.  BiG!s ansiploctricelly sgarestadtpF PG 208 Wy theheasmesting widisg 9%98mai n body 2301, a
di splay portion 2302 and an armportion 2303. Fig. 12E is a player using a
record nedi umFrebor deddeto heg tixghansescharebinmarft Oé8 fornredfover gd stibstage $EEOr d
medi um) whi ch includes a main body 2401, a display portion 2402, a speaker

por t i ontli24@a], substrae 904disrpastcd by 2UOk BN 8OO N P ERREtc) R spibdr @:bm%ﬁ@ﬁg afrbgih her ,
the player uses DVD (Di gltal Versatile Disc) or CD as a record nedlunland

can enj gym M e pro@BéPbr @Mr%ﬁ%@n&%ﬂ Yeitkn E}lf&esegms@ﬁte 908 2h 4 hﬁ‘:r net. Fig.

12F is a digital camera which’includes a main 2501, a display portion

2502, ﬂﬁh;ﬁé@%mﬂle? en?@ﬁé' 0 u 1?39% e%&c@@%%%‘li@@lﬂ%@é 8@0? f?ﬁr?i?;elﬂg)dﬁq%ge

receiving portion (not a por
e LR B RE 05 SRS pRTS BB S,
S & poPRIPE B LGB oRPERHOBR PIRHFENC Mt HSqes) HEeRetD By iavaser
di splay portions 3002, 3003, a record nedium 3004, an operation swtch
3005, afrEstiEgmoisture or oxygen as less as possible.  Further, the inner portion of the space
907 may be included with the substance having an effect of absorbing oxygen of water.
Further, according to the embodiment, as a material for constituting the seal substrate
904, other than glass substrate 6r 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 904“by using the seal agent
905 and thereafter seal to cover a side face (exposed face) by a seal agent.
By sealing the luminescent element in the space 907 as described above, the
Juminescent element can completely be blocked from outside and a substance for expediting
to deteriorate the orgaﬁic compound layer such as moisture or oxygen can be prevented from
invading from outside. Therefore, the highly reliable light emitting apparatus can be
provided.
| Further, Figs. 10A, 10B and 10C show an example of steps of fabricating the
above-described structure.

Fig. 10A is a sectional view at a stage of selectively forming the second electrode

(cathode comprising Li-Al) by a vapor deposition mask after forming the organic compound



3006. Fig. 13C is the display which includes a main body 3101, a support
base 3102 and a, display portion 3103. Incidentally, the display shown in
Figs. 13Cis of a screen size of mddle or small type or large type, for
exanpl e, a screen size of 5 through 20 inches. Further, in order to form
the display portion of this size, it is preferable to use a display portion
having a side of a -42- substrate of Imand carry out nass production by

t aki ng many faces. As described above,-40+ ange of applying the invention is

extrenel i de. and.i s .appl.ic a nmethod of fabricati el ectraonic
appar at tggmgilar[gfl%eg fyeF i”gl?‘%gr.lg Egbt?#e)?by ¥ rRAting methpdn “ré}ﬁfﬁaﬁggtsl?épq&fcaf’ﬂ% a
enbodi nent, can r{‘bae realized by using a constitution conprising alr% ]

conbi naft P! RRECAUREG ROFE SOMPIRPGUGH tBnsEsesraductye fiaasl EFB willbe
enabling to selectively formthe high nol ecul ar species material |ayer by
the inegwti¢dere.t he structure in which the organic conpound |ayer is not
fornmed at the connection "portion of the wiring connected to an outside
power source bdenrt, HgnilOB Bea faatiord. vibwrd Restagebyf aeloug dhdgrdahie @alpaund iflifer
by the invention, a polarizer for circularly polarized light is dispensed

with, themeRsdd lagerrifelugng FEIOTPBY ip%nﬁ%cﬁ-a‘@%@@in%@ BPEoRAGRRZH MaskeP the
therefore, pronotion of the through put and highly fine formati on can be
realizeg. o nddrcilat is claimed is: 1. Alight emtting apparatus conprising
a drive circuit, a termnal portion and a pixel portion, said pixel

portion havin l urgality of .l um nescent ele ts.over a. first, substrate
havi ng an i nsﬁFglt ?}gg 1?9’? éé&?“?mg}y b‘ﬁwnateaaﬁtﬁg%Ppgeg‘?ctsﬁwﬁryu{oéﬁnﬂ%la giird %Fﬁt cent
el enents conpr.i ses a first electrode, a |ayer conprising an oqrganic
conpoun® GPEFCLIRSNG cPRACCHPR YYiFig8e, Futherathestecantd elereds aud thy, Bhird; ¢igctrogger

conprising the o.rggani c conpound, . ) o
may be constituled by a same material or a material having a lower resistivity may be used for

the third clectrodé.

Further, the embodiment can freely be combined with embodiments 1 through 5 and
Example 1.

(Example 3)

By carrying out thé invention, all of electronic apparatus integrated with a module
having an organic luminescent element (active matrix type EL module) are completed.

As such electronic apparatus, a video camera, a digital camera, a head mount display
(goggle type display), a car navigation apparatus, a projector, a car stereo, a personal
computer, a portable information terminal (mobile computer, portable telephone or electronic
book) and the like are pointed out. Figs. 12A, 12B, 12C, 12D, 12E and 12F and Figs. 134,
13B and 13C show examples of these.

Fig. 12A i;; a personal computer which includes a main body 2001, an image input
portion 2002, a display portion 2003 and a keyboard 2004, |

Figs. 12B is a video camera which includes a maiﬁ body 2101, a display portion

2102, a voice input portion 2103, an operation switch 2104, a battery 2105, an image



wherein an end portion of the first electrode is covered by an insulating
substance, a side face of the insulating substance includes a curved face .
having a first radius of curvature at the upper end portion of the

i nsul ati ng substance, and a curved face having a second radius of
curvature at the lower end portion of the insulating substance, and the

| ayer conprising the organic conpound is provided over the insulating
substance and the first electrode; an&wpherein a third electrode is over

the ins e. 2. The light emtting apparatus according to
claim H&%Rhgggﬁﬁggﬁgggond substrate having a light transmtting

per f or mance |?. :/}g& said g,%ral ity of |lum nescent  elenents. 3. The lig
em tting appaf % u§“-dt&drar) C?*BP%%WHOD inGlydeep quaipdofnygedl, %Qﬁﬁwwpﬁm he

organi c_conpound conprises a pol 4. The light emtting apparatus
accor di Ag0% 81 émagecdciviggaosiion 3dalll ay@ﬁtlolt&qu:h 21 (Harslan disdrygpertion 238pound
is alamnated | ayer of a |layer conprising a polyner and a |ayer
conprising a Figwldblietgbggle tgicalispddy whichThauli¢tsghtnagnbddyi23§1 apdiaplay psrtion
according to claim?2, wherein said |layer conprising said organic conmpound

conpr i se302eandainatnglortddr 2503.s | um nescent in white color and combined with
a color filter provided at the second substrate. 6. The light emtting

appar at us accgpdhpg it Q ﬁlla%tghs%n YheE dn?%afugjn lr@t‘)b% d' &1‘4{}1 ?EHHS ql}@f}:nﬁ?feg

or gani ¢ conpound conprlses mat eri a enlttlng a si cdl or

provi ded ae Wb elied BB ol L En SRR M VAR d. ﬁ%ﬁ %)829?3%&' 22, a

ubst arbel @ﬁti‘dnc'%%%ﬁa‘“f?%&d“ FR0 8 e P ] Speaitus SHick a#05 WP EIera over

end portion of the insulating substance is the curved face having the

second Player uses DVD (Digital Versatile Disc) or CD as a record medium and can enjoy music,
enjoy movie and carry out the game or the internet.

Fig. 12F is a digital camera which includes a main body 2501, a display pqrtion 2502,
an eye-piece portion 2503, an operation SWitCh 2504 and an image receiving portion (not
illustrated). |

Fig. 13A is a portable telephone which includes a main body 2901, a voice oﬂutput
portion 2902, a voice input portion 2903, a display portion 2904, an operation switch 2905, an
antenna 2906 and an image input portion (CCD, image sensor) 2907.

Fig. 13B is a portable book (electronic book) which. includes a rﬁain body 3001,
display portions 3002, 3003, a record medium 3004, an operation switch 3003, an antenna
3006.

Fig. 13C is the display which includes a main body 3101, a support base 3102 and a
display portion 3103.

Incidentally, the display shown in Figs. 13C is of a screen size of middle or small

_type or large type, for example, a screed size of 5 through 20 inches. Fufther, in order to

form the display portion of this size, it is preferable to use a display portion having a side of a



radius of curvature, and the first radius of curvature and the second
radius of curvature is a range of 0.2 4mthrough 3m 8. The light emtting
appar atus according to claim2, wherein the second substrate includes a
recessed portion and a drying agent is provided at the recessed portion.

9. The light emtting apparatus according to claim2, wherein the second
substrate includes a recessed portion provided with a drying agent and the
recessed portion overlaps the drive ci4xuit provided over the first
substra . ¢cthe_ light emttin aratus.according to claim2, wherein
an int etf“\?/vasltI;‘]ipeboefziv\n/cl'-:%IFId %hrrey ?‘fmtj’%"?tss 9836@1?5%? gy %ﬁ‘b"&‘ﬂ@“’é%&‘gﬁﬁd substrate is a
range of 2 n1thr8ugh 30 m 11. The light emtting apparatus according to
claim1, wher &°ndesEilbed abrse. @orapes S APPLARY th grsntor dinsstsmely ovFsiei 9ol y
(et hyl enedi oxyt hi ophene) / poly (stylenesulfonic acid). 12. The |ight

eni tti ngPRljsplleatous metbod dﬁfrébmi@ti@gactimtmnimgpmws aofl dlflthe Epidst eHurtliarotheeach
of said plurality of lum nescent elenents transmts through said second
subst r atlectrdi@c apparatus giitthe ritbodingerappartet naliagicloy diing at onsliaitior compaRigei n
the light emtting apparatus is selected fromthe group consisting of a

vi deo caipedombifatdindifithé embadiRicats PthoQRSl £ HxR91di sPERympld 2car navi gation
apparatus, a personal conputer or a portable information termnal. 14. The

|1 ght eni tting, apeghial US sBEEN R B9t I 'hnln%iec\gﬂ?fs%@eélgﬁteiﬁaf?%%tr by iR, g

el ectrode contacts wtih the 1nsulating substance.

t - - - - - t t‘ 0 | t - d - | ]
e ontiFe RPN R B Wt Sitanic Sorb SRR RP i Bl PsfiolBsstionover
a first ubs%&gte.haviqg a% insulag&n surf ace;

poruon of the wiring confected to an outsi

.

e power source can simply be formed.
Further, by providing the color filter by the invention, a polarizer for circularly
polarized light is dispensed with, the cost is reduced and coating to divide is not necessary

and therefore, promotion of the through put and highly fine formation can be realized.



wherein each of said plurality of |um nescent elenents conprises a first

el ectrode, a layer conprising an organi c conpound over the first el ectrode,
and a second el ectrode over the |ayer conprising the organic conpound; and
wherein an end portion of the first electrode is covered by an insulating
substance, a side face of the insulating substance includes a curved face
~having a first radius of curvature and~a curved face having a second
radi us of curvature, a third electrode is provided over the insulating
substance and the | ayer conprising the organic conpound, is provided over
t he insul ati ng substance and the first electrode. 16. The light emtting
apparatus according to claim15, wherein a second substrate having a |ight

transmtting perfornmance is over said plurality of |umnescent elenents.
17. The Iiéﬁhﬂbﬁﬁ@ﬂﬂmﬁi&pparatus according to claim15, wherein the |ayer
conprising the organi c conpound conprises a polyner. 18. The light emtting

apparatus according to claim15, wherein said |ayer conprising said
organi ¢ conpound is a lamnated | ayer of a |ayer conprising a polyner and

a layer conprising : ! \ ial...19. ,The light emtting .
appar atus ac ordi%g%igg%qéj%@%%%ﬁ%ﬁgﬁéﬁéhggﬁagﬁh?ﬂ?eCﬁﬁﬁbﬁi?Pﬁﬁméﬁgﬂ“m
or gani ¢ cofbliRteE BAioNs edd aixehpertioal hawiigohplbsliuof nessabénticlenvdhitd €ver@ol or
and conbi négt wilishag lfa@lil%ranfﬂn!;ﬁl@trinéjﬁlﬁ}?'zjcg.ed at the second substrate. 20. The
light emtting apparatus accordjng to claim 16, wherein said |ayer
conpri si ng said d&@%ﬁ?b“ﬁ%ﬁﬁgﬁﬁﬁ gBﬁﬂﬁV§§é“@“ﬁﬁ¥@¥ﬁaknmﬁmeﬂnnmmmgziﬁ@ht of
a single dottordeand igoriongaisitigt fn ArgdreasbmPotRl Qe CORNAINGIIANEE And 2
col oring Iﬁ%gﬁjﬂgakagqmﬁhwIghecggcond ﬁpbstraie. 21. The light émtting
appar atus according to clalm15, - tker el aNeapsePT®aa Gporti on of the

i nsul ating substdheein antaed petivadoff Hee findvilagradheisf édvetedr Bl 44S idfilating

curvat ur e, sub&ah@arsi@NfheB O thOthsatih Subd stk 3hiRgSHEsSt ance. | hsavi[n%ea first ¥ ed

face havingdlhefsecond )
raams ot curvature at the upper end portion of the insujating substance, and a curved

face having a second radius of curvature at the lower end portion of the insulating
substance, and the layer comprising the organic compound is provided over the
insulating substance and the first electrode; and.

wherein a third electrode is over the insulating substance.

2. The light einitting apparatus according to claim 1, wherein a second
substrate having a light transmitting performance is over said plurality of luminescent
elements.

3. The light emitting apparatus according to claim 1, wherein the layer
comprising the organic compound comprises a polymer.

4. The light emitting apparatus according to claim 1, wherein said layer
comprising said organic compound is a laminated layer of a layer comprising a polymer
and a layer comprising a low molecular material.

5. The light emitting apparatus according to claim 2, wherein said layer
comprising said organic compound comprises a material which is fuminescent in white
color and combined with a color filter provided at the second substrate,

6. The light emitting apparatus according to claim 2, wherein said layer



radi us of curvature, and the first radius of curvature and the second

radi us of curvature is a range of 0.2 mthrough 3 m -46- 22. The |ight
emtting apparatus according to claim 16, wherein the second substrate

i ncludes a recessed portion and a drying agent is provided at the recessed
portion. 23. The light emtting appar atys according to claim 16, wherein
the second substrate includes a recessed portion provided with a drying
agent and the recessed portion overlaps the drive circuit provided over
the first compsipingtsaid grganigivemppet cemprisck mgmatepialr oft ersittig bgldi ofon sioglel ai m

16, wher eigBlorand BEA6MEH withel YRaMN 4G dh é‘ﬂ'&fg
substrate f’es a éﬂan el of wé mthroung:&3cglh]lriT§Eg %Qﬁ%ﬁgﬁlgﬁ ]érq\&tﬁﬁggag%par at us
accordi ngt GSEPLY FHPE B e wher ein sai d | ayer conprising said organic conpound
conprises poly (ethyl enedi oxythi ophene) / poly (stylenesulfonic acid). 26.

The light emttin ar at us,.according to claim.J16, wherein a |ight

emitt eg from eaghggﬁggﬁfudﬂﬂﬁtfﬂ%fﬁwuﬁ?aqcﬁﬁ%%ﬁlﬁim et @’ﬁ‘ﬁ‘?‘?ﬂ‘% aR uppR findls

t hrough s@ttiongd tlemitisulating substenced¥ the Toeveldifadethaeinigithé figst eaaparaficus anggor di ng
to claim ' L, Ok )t 1 a | | ect fr t he
ar oup coni‘?"?’}"‘ﬂgﬁ‘ﬁ Brtfofof theulsll SLb e BREMLiDd B el afe M

di spl ay, &% ofawyaiue 8 the Sisstaediys obcy¥atyrsrand thosproné radivs of cuportirabl e

i nformat i mﬁaggabmt.w@&mu'gﬂg M},ght emtting apparatus according to claim
15, wherein the second eléctrode contacts with the insulating substance.

29. A nethod of fabricating a light emtting apparatus, said nethod
conprising: for8& nBhalight shitdheappastes aeairdingf for Shing 2 EHepdif;the second

substrate includes a recessed portion and a drying agent is provided at the recessed
portion,

9. The light emitting apparatus according to claim 2, wherein the second
substrate includes a recessed portion provided with a drying agent and the recessed
portion overlaps the drive circuit provided over the first substrate.

10. The light emitting apparatus according to claim 2, wherein an interval
between the first substrate and the second substrate is a range of 2 wm through 30 pm.

11. The light emitting apparatus according to claim 1, wherein said layer
comprising said organic compound comprises poly (ethylenedioxythiophene) / poly
(stylenesulfonic acid).

12.  The light emitting apparatus according to claim 2, wherein a light emitted
from each of said plurality of luminescent elements transmits through said second
substrate.

13. The light emitting apparatus according to claims 1, wherein the light
emitting apparatus is sclected from the group consisting of a video camera, a digital
camera, a goggle type display, a car navigation apparatus, a personal computer or a
portable information terminal.

14. The light emifting apparatus according to claim 1, wherein the second
electrode contacts with the insulating substance.



form ng an insul ati ng substance covering an end portion of the first
electrode; formng a third electrode conprising a netal material over the
i nsulating substance; formng a filmconprising an organi c conpound over
the first electrode by a coating nethod; exposing a third el ectrode by
selectively etching said fiIn1conpriqug“said -47- organi ¢ conpound by

pl asma etching; and selectively form ng a second el ectrode over said film
conprising said organic conpound. 30. The nethod of fabricating a |ight

enitting apparat§s AQLAf Sinffing Apsdr@tbicomPrising ar @ive dkgirld teMERIBRiRENG the
organi ¢ conpound conprises a po? mey. .31. The nethod oft abricating a |ight
e tting APDAPHLEORREH Wgck!&rﬁ%ﬁs}ﬁin@éwﬁayeﬁ nga'fsac%éﬁm%s%fﬁod is a
spi n coat ifing sniesthaachavdig. anThalaighotdacd: fabricating a |ight enitting _
PP compr pi ng et 3L ¥ S sttty PEIRBHRGRL oS FHEPHER oh (e by
sai d coat iclegirode, rodayef toemprisingi ang osganit terypoundooner i the Higsts aliechrategand a
conmpound ' : Eﬁ}ﬁlp fapricating a |ight
emtting g%%%‘r’%@é%‘i@%? g{cggegg&gpggﬁg ﬁ-&%ﬁ g%ﬁéer el n&%ﬂ’e&?i rst electrode is
an anode or a cEIAEHeaBfeng portiemof Wat fiist eipsiede dy eovared A 90 duwitidged to a

TlFT: 34.2giﬁ&tmé,mﬂdtﬁfacﬁfi}bﬂh@&%ﬁlﬂﬂngsﬁﬂsgﬂge g{ﬂlddreé a?pmaaf&«@é h@rli@éiﬁfﬁ’&sii ng to
claim ergin the sne i s, gener at e exciting.a single kind or a
ol ur o i £y espi b alviife Bud 3 hudt B8 edlin ke iy ittt Aot
F and 0. 8Bctrdduds peiviided cver fhabinsubaingrsgbstandegint tienfiaydri cogpaisp@riae orgasiccor di ng
to clal m ¢ompound, is provided over the insulating substance and the first electrode.

16. The light emitting apparatus according to claim 15, wherein a second
substrate having a light transmitting performance is over said plurality of luminescent
elements.

17. The light emitting apparatus according to claim 15, wherein the layer
comprising the organic compound cormprises a polymer.

18, The light emitting apparatus according to claim 15, wherein said layer
comprising said organic compound is a laminated layer of a layer comprising a
polymer and a layer comprising a low molecular material,

19. The light emitting apparatus according to claim 16, wherein said layer
comprising said organic compound comprises a material which is luminescent in white
color and combined with a color filter provided at the second substrate.

20, The light emitting apparatus according to claim 16, wherein said layer
compriging said organic compound comprises a material of emitting light of a single
color and combined with at least a color changing layer and a coloring layer provided at
the second substrate.

21. The light emitting apparatus according to claim 15, wherein an upper end
portion of the insulating substance is the curved face having the first radius of curvature,
a lower end portion of the insulating substance is the curved face having the second
radius of curvature, and the first radius of curvature and the second radius of curvature
is 4 range of 0.2 um through 3 pm.



29, wherein said filmconprising said organi c conpound conprises a materi al
for emtting |ight of white color and conbined with a color filter

provi ded at, a second substrate. 36. The nethod of fabricating a |ight
emtting apparatus according to claim 29, wherein said filmconprising
sai d organi c conpound conprises a materjal for emtting light of a single
color and conbined with at |east a col or changing | ayer and a coloring

| ayer provided at a second substrate. 37. The nethod of fabricating a |ight
emtting apparatus according to any one of clains 33 and 34, wherein an

I nterval betwee,th LSt %g} he second ubst r at [ ovi,ded
over said secon .Z'el SI(]:{ Pg@ecnﬁls %@tﬁgaé&ggccérdﬁ% ﬁor %ﬁ’&h 1%’0\9 °1-n4l§9 eg@ndA

net hod of sphyvafecincludgs a teceghrd portioniand @ pnémsmegant doppovidsidr, the agagssedet hod
conpri si ngortfr M ng a thin filmtransistor over a first substrate; formng

a first electrode connected to the thin filmtransistor; form ng an
I nsul ating substance covering an end portion of the first el ectrode;

forming a third2al eThy lige @nicig Spagne MRbAfind R fhind i 6,00 Rdreinhie isécombiat i ng

subst ance; ' fi conprising an.o ni c ,cqonmpound o the first

el ectrode” %/S?{%{E @gléi‘??snﬁ r%e’[s?\e d?c’@%g’&i’vﬁﬁcégﬁ?‘ﬁi } HTYéﬁ@égﬁfg&gﬁbﬁ Jesesteti vel y
et chi ng s@bdionidverlapsithy duvegjrepitiptovidedyarer thedbssabstehtaisi ng a nmask by pl asma
etching; selectively formng a second el ectrode conprising a materi al
having a |ight ransnﬂq_tti ng performance on said film conprising said
organi ¢ conpound¥ a SR FAmHEIngG gppatatist Joperding o claio 1GHehareinasgingsval
fabricati petwaeh U@ Tirstebithdtd 8nPHRB 3ERhY SuRGGR 8 b Peh gk £ 8 &l Mrough 30 pm.

23, The light emitting apparatus according to claim 15, wherein said layer
comprising said organic compound comprises poly (ethylenedioxythiophene) / poly
(stylenesulfonic acid).

26, The light emitting apparatus according to claim 16, wherein a light
emitted from each of said plurality of luminescent elements transmits through said
second substrate.

27. The light emitting apparatus according to claim 15, wherein the light
emitting apparatus is selected from the group consisting of a video camera, a digital
camera, 4 goggle type display, a car navigation apparatus, a personal computer or a
portable information terminal.

28. The light emitting apparatus according to claim 15, wherein the second
electrode contacts with the insulating substance.

29. A method of fabricating a light emitting apparatus, said method
comprising;

forming a first electrode gver a first substrate;

forming an insulating substance covering an end portion of the first clectrode;

forming & third electrode comprising a8 metal material over the insulating
substance;

forming a film comprising an organic compound over the first electrode by a
coating method;

exposing a third electrode by selectively etching said film comprising said



38, wherein the filmconprising the organic conpound conprises a pol yner.
40. The nethod of fabricating a |ight emtting apparatus according to claim
38, wherein said coating nethod is a spin coating nmethod. 41, The method of
fabricating a light emtting apparatus according to claim 38, further
conprising: vacuum heating said film Qqﬁpri sing said organi c conpound
formed over the first electrode by a coating nethod after formng said
filmconprising said organic conmpound over the first electrode. 42. The

net hod of Of&aiG @aoned BY plagme etehingg kady appar at us according to claim 38,

further conpri sagstiveBfotfiBigt LERbAC bIebRSIef dvep baid YRR ddlRishGafl SEEAR
substrate. 43. The rre@l?hod 01g fabri catei ng ea Iei gaﬁt em toﬁpﬁgﬁgpgar(g?us@
accordi ngCP’E}PE‘F ‘m 38, wherein the protective filmis an insulating film

whose mmj or conponent is silicon oxide, an insulating filmwhose major

conponent s Sihkhc nj_t g £i.l.m who [.Or __conponent ..i. s, carbon or a
o nated 11 m 3¢ Teiabior byl WIRRE SRRGE pnfPTSARANAILE 1 RS

enitting appaheacinshafiivoeemprisiedtheloagamic3®mpahed comprisee apblyster.el ectrode is an
anode or a cathode of a lum nescent elenment electrically connected to said

thin filmtransistaqr. 45, The method of fabricating a light emtting
appar at us accor éifng'r l{eoméqhﬁgr?? fafyicatipg pdight emisting appRirs agraringteealsy
exciting agsvingtie skitrdatig Bethbdidd igiy cOkink nfddfodof  gases selected fromthe
group constituting a Ar, H F and 0. 46. The nethod of fabricating a |ight

emtting apparatus according to claim 42, wherein said filmconprising
sai d organi c coddhouki methpd iof dsbrivating edighl ethitting eppardtisgedordig tooélainhi t e
col or andzg,qgnﬁg}%gm\y}igiggta color filter provided at the second substrate.
vacuum heating said film comprising said organic compound formed over the -
first electrode by said coating method after forming said layer comprising said organic

compound over the first electrode,

33. The method of fabricating a light emitting apparatus according to claim
29, wherein the first electrode is an anode or a cathode of a luminescent element
electrically connected to a TFT,

34. The method of fabricating a light emitting apparatus according to claim
29, wherein the plasma is generated by exciting a single kind or a plurality of kinds of
gases selected from the group constituting a Ar, H, F and O.

35. The method of fabricating a light emitting apparatus according to claim
29, wherein said film comprising said organic compound comprises a material for
emitting light of white color and combined with a color filter provided at a second
substrate.

36. The method of fabricating a light emitting apparatus according to claim
29, wherein said film comprising said organic compound comprises a material for
emitting light of a single color and combined with at least a color changing layer and
a coloring layer provided at a second substrate.

37. The method of fabricating a light emitting apparatus according to any one
of claims 33 and 34, wherein an interval between the first substrate and the second
substrate provided over said second ¢lectrode is a range of 2 um through 30 pm.



47. The nethod of fabricating a light emtting apparatus according to claim
42, wherein said | ayer conprising said organi c conpound conprises a
material for emtting light of a single color and conbined with at |east a
col or changing layer and a coloring |layer provided at the second
substrate. 48. The nethod of fabricat i_r)@ alight emtting apparatus
according to claim 42, wherein an interval between the first substrate and
t he second substrate provided over said second electrode is a range of 2
p.mthrough 30 p.m 49. Alight emtting apparatus conprising a drive
circuit, a terpgha ko foaidl %Sl H Odih k812, ' I Xk DOr T havi ng
a plurality of mlgumhnglgg{ggt &e errlggttx@ )é\?lé tRaJr{;i:tt?{gt a@%%%??ac'?glpﬁ%\%’ngﬁgn
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the first el ect a second el ectrode. over the |ayer conprising the
organi c corrpoungl?-gﬁl}?ez}ﬁfsﬁglﬁﬂr%fﬁcfoﬂ%wq%éﬂﬂlffdtﬁmémfti’%’@t‘gi ectrode is covered
by an insul at i nfprméngrst iandatingsubstaecefcaeering antdnd portiml dftthafirss elbgtoiec e

i ncl udes a curv 3 i i . Fad] f tur I .upper end
portion of the %Isnflj atg i Jgg}{sﬂ éﬁ’g%c%)ﬁpéﬁ@ahﬁ?t@egl%%%aégé)wﬁgﬁanbgsgﬁgggond
radi us of Séistapssure at the | ower end portion of the insulating substance,
and the layer CRiingsh filin s pPiSainCor ' |
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el ect r ode " VMBREGi th the i nsul ati ng substance, wherein a third

el ectrode is inexposingod thiidt bletthmlei by wtladtively swbisgand filmSmfmRingThed | i ght

emtting S kAl claim49,. wherein a second substrate having
a light t?%%@‘r%%?‘?’ﬂ‘%‘%er“?%%&%@e’ PSR nigl'; plurality of |un nescent
el enents. 51. Tiedectivelpitfommingtd sepondplactrods coropasing mgmuterial hivingl® lighber ei n
the | ayer trangmitting performance on said film comprising said organic compound; and

forming a protective film,

35. The method of fabricating a light emitting apparatus according to claim
38, wherein the film comprising the organic compound comprises a polymer.

40. The method of fabricating a light emitting apparatus according to claim
38, wherein said coating method is & spin coating method.

41, The method of fabricating a light emitting apparatus according to claim
38, further comprising;
vacuum heating said film comprising said organic compound formed over the
first electrode by a coating method after forming said film comprising said organic
compound over the first electrode.

42. The method of fabricating a light emitting apparatus according to claim
38, further comprising:
pasting together the first substrate and a second substrate,

43. The method of fabricating a light emitting apparatus according to claim
38, wherein the protective film is an insulating film whose major component is silicon
oxide, an insulating film whose major component is silicon nitride, a film whose major
component is carbon or a laminated film of these.



conprising the organi c conpound conprises a polyner. 52. The light emtting
apparatus according to claim49, wherein said |ayer conprising said
organi ¢ conpound is a lamnated | ayer of a |ayer conprising a polyner and
a layer conprising a |ow nolecular material. 53. The light emtting
apparatus according to claimb50, mherekﬁ_said | ayer conprising said
organi ¢ conpound conprises a materi al ich is lumnescent in white color

and corbi ned widsh 6 oldod 81 hSHcaRY A Bl SpRBSANdoRRL B inDd. The
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coloring layer provided at the second substrate, 55. The light emtting

apparatus according to claim49, wherein an upper end portion of the
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curvat ur g8 wledeIVBE pBREhaRO kA i) | 38 Al e gcur ved
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cur vat ur #2igcleried Sapithe erorgicgestigiting r Am it ¥endiQ a range of 0.2 pm through

3 tim 56. The light emtting apparatus according to claimb50, wherein the

second substrate jqclude ecessed rtion and a drying,agent i.s
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drive circuit provided over t I rst stra ting

appar at uSUBSERr di ng to claimb50, wherein an interval between the first
substrate and the second substrate is a range of 2 mthrough 30 pm -51-
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42, wherein said layer comprising said organic compound comprises a material for
emitting light of a single color and combined with at least a color changing layer and a
coloring layer provided at the second substrate,

48. The method of fabricating a light emitting apparatus according to claim
42, wherein an interval between the first substrate and the second substrate provided
over said second electrode is a range of 2 ym through 30 pm.

49. A light emitting apparatus comprising a drive circuit,
& terminal portion and a pixel portion, said pixel portion having a plurality of
luminescent elements over a first substrate having an insulating surface:

wherein each of said plurality of luminescent elements comprises a first

electrode, a layer comprising an organic compound over the first electrode, and 2
second clectrods over the layer comprising the organic compound;

wherein an end portion of the first electrode is covered by an insulating
substance, a side face of the insulating substance includes a curved face having a first
radius of curvature at the upper end portion of the insulating substance, and a curved
face having a second radius of curvature at the lower end portion of the insulating
substance, and the layer comprising the organic compound is provided over the
insulating substance and the first electrode; and

wherein the second electrode contacts with the insulating substance,

wherein a third electrode is in contact with the insulating substance.



conprising said organi c conpound conprises poly (ethyl enedi oxythi ophene) /
poly (stylenesulfonic acid). 60. The light emtting apparatus according to
claim50, wherein a light emtted fromeach of said plurality of

| um nescent elenments transmts through said second substrate. 61. The
light emtting apparatus according to._ b@ins 49, wherein the |ight

emtting apparatus is selected fromthé group consisting of a video canera,
a digital canera, a goggle type display, a car navigation apparatus, a
personal conput éP. ofha liggb emiting eppergnsratiooding donilaiad 49, wherein a second

substrate having a light transmifting performance is over said plurality of luminescent
elements,

51. The light emitting apparatus according to claim 49, wherein the layer
comprising the organic compound comprises a polymer.

52. The light emitting apparatus according to claim 49, wherein said layer
comprising said organic compound is a laminated layer of a layer comprising a polymer
and a layer comprising a low molecular material.

53. The light emitting apparatus according to claim 50, wherein said layer
comprising said organic compound comprises a material which is luminescent in white
color and combined with a color filter provided at the second substrate,

54. The light emitting apparatus according to claim 50, wherein said layer
compriging said organic compound comprises a material of emitting light of a single
color and combined with at least & color changing layer and a coloring layer provided at
the second substrate,

55. The light emitting apparatus according to claim 49, wherein an upper end
portion of the insulating substance is the curved face having the first radius of curvature,
a lower end portion of the insulating substance is the curved face having the second
radius of curvature, and the first radius of curvature and the second radius of curvature
is a range of 0.2 pum through 3 um,

56. The light emitting apparatus according to claim 50, wherein the second
substrate includes a recessed portion and a drying agent is provided at the recessed
portion.

57. The light emitting apparatus according to claim 50, wherein the second
substrate includes a recessed portion provided with a drying agent and the recessed
portion overlaps the drive circuit provided over the first substrate.

58. The light emitting apparatus according to claim 50, wherein an interval
between the first substrate and the second gubstrate i3 a range of 2 pm through 30 pum.
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59. The light emitting apparatus according to claim 49, wherein said layer
comprising said organic compound comprises poly (ethylenedioxythiophens) / poly
(stylenesulfonic acid).

60. The light emitting apparatus according to claim 50, wherein a light
emitted from each of said plurality of luminescent elements transmits through said
second substrate.

61. The light emitting apparatus according to claims 49, wherein the light
emitting apparatus is selected from the group consisting of a video camera, a digital
camera, 2 goggle type display, a car navigation apparatus, a personal computer or a
portable information terminal.



