;. 10123e3ei T[ i ONNOS$TF[ 6L[ T[ 0 METHOD OF FABRI CATI NG LI GHT EM TTI NG DEVI CE
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention
relates t uctor device including a circuit consisting of thin
f|In1tra4mmm &m@m&m@melnafter referred to as "TFTs" ) and a manufacturing
met hod t her e , the present invention, for exanple, relates to a
light emttii§®®&vice using a light emtting elenent emtting fluorescence
or phosphorescence by applying an electric field to an el enent having a
filmincluding an organic conpound (hereinafter referred to as "organic
conmpound | ayer" ) between apﬂslr of electrodes, and to a manufacturing

met hod t her eof . NMETHOR, OF, FARRICATENG IIGHE EMITTING (PEVECE i fi cat i on

i ncl udes an image display device, a |um nescent device and a |ight source
(in ' [ m nating devices). Further, a light emtting device includes
a"ﬁ”MﬂM ﬂmw"mm of alight emtting device attached with a connector, for
exanpl e, %‘5 (fl exibl e BACKRGROUND OF tTHETNVEARITEGNe aut onat ed bondi ng )
t ape or 6 ( tape carrier package ) , a nodule provided with a printed

W ring bo#AIEILD OF MTHEIINVENDION he TAB tape or the TCP and a nodule in
which a light emtting elenent is directly mounted with 1Cs (integrated
circuit) by COGTh@hppeeBngl BisedntishaBlatles thoh & dniddorfsEH € @eAticicOr
device in this specification indicates general apparatuses that are capable
of functi aGRidiGididhg!t bl iZiehSENMceaBddEting Char aakiar i s11mS taachdikdldides an
el ectro-optical display device, a light emtting device, a sem conductor

ciroui t andlaGlOn L reGuRERNEo JIECERNET) MR iR RRATERGRE T © |9

expected application of a light emtting el enment using an organi c conmpound

charact eriggd ddE ! hip 3::%%%9:‘3 thé $e Mt Mven £l 8, EO5PORSRp POY +U1G%s

current | ow vol tage drive
to a light emitting device using a light emitting element

emitting fluorescence or phosphorescence by applying an
electric field to an element having a film_including an organic
compound (hereinafter referred to as "organic compound layer”)
between a pair of electrodes, and to a manufacturing method
thereof. Note that a 1light emitting device 1in this
specification includes an image display device, a luminescent
device and a light source (including illuminating devices).
Further, a light emitting device includes all of a module of
a light emitting device attached with a connector, for example,
a FPC (flexible printed circuit) or TAB (tape automated
bonding) tape or TCP (tape carrier package), a module provided
with a printed wiring board at a front end of the TAB tape or
the TCP and a module in which a light emitting element is
directly mounted with ICs (integrated circuit) by COG (chip

on glass) system.



a light emtting body to a flat panel display of next generation.
Particularly, a display device arranged with light emtting elenents as a
matri x shape seens to be superior to a liquid crystal display device of a
related art in view of wide view ng angle and excell ence in optical
recogni zi ng performance. According to the light emtting mechanismof a
light emtting elenent, it is said that by interposing an organi ¢ conpound
| ayer between argg of el ectrodes and X voItage an el ectron

i nj ected from a N&thddLAdSE hGPRIPGEE 88 BT R FP e 1SRG ned at
a center of light emssion in the organic conpound |ayer to form npl ecul ar
exci ton anthdieRteHaaRArRuPRPAEREIEES Fhetiake farahdegpb i aiiqningner gy
is discharged to enmt light. There are known singlet excitation and triplet
exci t at i orpY naekklzbag ssemécandurtosecharagieriisgicsc andod nariudesy &3y way
of either of the excited states. It is possible to use driving nethods of
passi ve nmulectr@-opticak {ispphg device,t ppd)ighid emdttiniemgnaltevidcelr iave
(active matrix type) for such a light emtting device fornmed by arrangi ng
i ght em tédemicer@ietdés cirauittand shaperohibweequipmban.a pi xel density is
i ncreased, the active matrix type light emtting device provided with
sw t ches foeseERchrpoNedr (TRE RRLATEDSARGvVant ageous since the active matrix
type light emtting device can be driven at |ow voltage. Further, although

a | ow nol ecul ar @yste Msangdvdn H‘BFQE@E@&OW&E 8 (gl ¥ﬂEEt§M§t(ﬁ®méﬁ¥ erial
have been respectrvely researched or the organic conpound for constituting

the organigg éHEE’cG&PBb%%!Eh%&%@%b&&zeh‘QHttﬁﬂ%téﬁ | ayegnt

regarded to be the core of a emtting elenent , nore a tentron is

gi ven to t‘ﬂ&h%k? Higﬁ%' onBESLAR JRFEEL ac!t#r.a%r}ﬂ o3 991&8%2"%99&? and

havi ng hig stanCe than the Tow ar systen1 teria

pi n cont | i LabErab B %‘in?redr”%afﬁéﬁpgnﬁ“&? PPiey rherE R (he

organic cog

Oéjfgglérf r?J.spfjay device arranged with light emitting
elements as a matrix shape seems to be superior to a liquid
crystal display device of a related art in view of wide viewing
angle and excellence in optical recognizing performance.

According to the 1light emitting mechanism of a light
emitting element, it is said that by interposing an organic
compound layer between a pair of electrodes and applying
voltage, an electron injected from a cathode and a hole injected
from an anode are recombined at a center of light emission in
the organic compound layer to form molecular exciton and when
the molecular exciton returns to the ground state, energy is
discharged to emit light. There are known singlet excitation
and triplet excitation in excited state and it seems that light
can be emitted by way of either of the excited states.

It is possible to use driving methods of passive matrix
-2-



for realizing full color formation by using the high nol ecular system
material, the spin coating nethod and the ink jet nmethod are particularly
wel | known. -3 The light emitting el enments having the organi c conpound
has a defect that is easy to be deteriorated by various factors , therefore
it is a maxi mum object of the light emtting elenments to be fornmed with
high reliability (long lifetime). Alight emtting el enent having an
organi ¢ copgpound,is easily deteriorated . nmainly due .tq water and oxygen, and
as a fai | (PE-YE of STRBTS BA Y TEREYESda NG oRAYEOPE T IF Srdve | (U | he

| owering of brightness has partially occurred or a non-]ight emtting

regi on has"deeh® gd¥eedt P sSUEBn 2 \VbighbepMittdng: devicHhi EATPRE &¥pansi on
of the non-light em tting region progresses is also seen as the changes
occurri ng ¥FINGipeedighthenhbetpagslepantfelng masrikeshaRmgediawaMaL i ng
when the tine passes while the light emtting elenent is driven.

Parti cul arwjenjanpixel gensiteie imorgaseghthennetiveg madggiiontype ddrghrtat ed at
the stage imedi ately after a light emtting el enent having an organic
conpound hesibetmg fdwiiceapedyitibd wkigassiidichefs for eaoh pigell ortdatrg
region often progresses along with the tinme passing, and it nmay be al so
seen that is advgiesgesus Wines thy idctiveinatdie t9nid NegrAgieditting
deteriorates to be the non-light emtting region. Mreover, the non-1light
emtting r@gvrdee i Sagabé edr UEORT at etofr 981LtAgeci rcunferential portion of the
light emtting region, and since the expansion of the non-light emtting
regi on progressas; ey, Wal Rhblignt | A€ 189S ShéiDed814F 1Y tenfhhin & MiHilgNg
region shrinks, this failure node is -4 referred toas a shrink. 1t

shoul d be pofeduibat sPsEed: | (fo1dmbiInbygRLRYI Nhatldlia Pt Japrf ter

the light emtting el enent has been fabricated is shown, and that in

Fig.11B, t¥%§pectively researched for the organic compound for

constituting the organic compound layer (strictly speaking,

light emitting layer) regarded to be the core of a light

emitting element, more attention is given to the high molecular

system material facilitated to handle and having high heat
resistance than the low molecular system material.

Further, although there are known methods such as vapor

deposition method, spin coating method and ink jet method for

a £ilm formation method of the organic compounds, as a method

for realizing full color formation by using the high molecular

system material, the spin coating method and the ink jet method

are particularly well known.



the shrink was generated when the tinme further passed imedi ately after the
light emtting el enent had been fabricated is shown. Fig.l|B shows an
exanple in which the expansion of the non-light emtting region is
uniformy generated after the non-light emtting region has been generated
fromthe circunferential portion, however, it may occur that the
circunferential portion of the light emtting region is in convex and

concave shapes upitorp i Shy ink. e | ght
emtting area r %%gg)dﬁ%ar%@%%%%%ﬁ%ﬁlﬁgﬂﬁgrﬁggﬁﬁé caéngbgo‘lor*@t he
light emttin egiop.is.as small. as that of an,active matrix.type |ight
ertti ng dith BASEREE 1pu™Fs 0By 18D Bk BLoBRr B P Fafobi 549 MF 11 Shen
beconmes a non-light emtting elenment at an early timng . And further, in
the case wiR§%eet ea}rteéscﬁmgﬁémP{“g‘?ﬁJ%‘?ﬁ efi He rle"@%ei“gt%ﬁﬁﬁl‘?l‘?“refttﬁe | i ght
emtting area is reduced, the ratio_occupied by the non-light emtting
region is %9”%@g%@?mqﬂeVéFBr%}ghanﬁéaEagétﬁhéiéng dii§prtaredevi ce is
fabricated using a light emtting elenent) it is difficult to obtain a

hi ghl y-defi ned (AwWisht gmiditiza edemendnhpvVingafd arganjcredmpenrd displ ay.
Moreover, a non-light emtting region just like the -5 sunspot may be
gener at ed easely detferidrared ndighty ahva tionyadleanantd bavgey.aandrysrd c
conpound has been fabricated, this failure node is referred to as a dark
spot. Morefwelure Htatedackuspdtbyriiebe cdsoineg facdedsgl armfatid hntwheidh ne
passing. It should be noted that Fig.12A is a figure showi ng that a dark
spot exi stthat ldw@rtilig do6nebdighindss t hpsofpabeid®liy roawurated herfig st one
and sixth one fromthe top of the right row inmediately after the |ight

emtting eAeweN gheSeneebihgbré§abfthasdndebBfVvgbheraxpansisokeeh.t he dark
spot is generated when the tinme passed fromthe tine imediately after the

light emtting ehorEsedaa PeLFe fiahihfah dthe éx?QHMoh'bﬂ:tHe!r?cﬁx—iﬂ{ﬂ g.12B,
a shrink is also generated at the sane tine with the expansion of the dark
emitting region progresses 1is also seen as the changes
occurring only along with the passing time, or as the changes
occurring when the time passes while the light emitting element
is driven. Particularly, in the case where a non-l1light emitting
region is generated at the stage immediately after a light
emitting element having an organic compound has been fabricated,
the expansion of the non-light emitting region often progresses
along with the time passing, and it may be also seen that it
progresses further until finally the entire region
deteriorates to be the non-light emitting region.
Moreover, the non-light emitting region is easier
generated from the circumferential portion of the 1light
emitting region, and since the expansion of the non-1light

emitting region progresses along with the time passing as if

the light emitting region shrinks, this failure mode is
-4 -



spot. An object of the present invention is to reduce or elimnate the
occurrence of the above-described various failure nodes in a light emtting
el enent havi ng an organi ¢ conpound. SUMVARY OF THE | NVENTI ON The present

i nventors have found that a non-light emtting region being generated
imredi ately after the light emtting el enent having an organi c conpound has
been fabricated are mainly attributed to the crack of an anode, and the
shape of barrier (which is also referred to as bank_or enbanknment) disposed
bet ween t i tiy @530 gbsinks ItyRhRuld; bejrotedihab| i tHg- T3P+ he
present invention , a surface which is in contact with the | ower surface of
an anode & light famiittingratate dmpediatie}y Iftan dhe i aremddddag f or
exanple, in the case where an anode is formed on an inter |ayer dielectric
such as arelemgmti hascbeanffabyicaked rizckhotnt handrtddd danFbe. piBvdmvwed by
providing a silicon nitride film between an organic resin filmand an anode
usi ng a RRmspuisharinkg wathogemerdatadi whdrhe thevetige bfateher| tpasdwmd d be
noted that a HVDS (hexanet hyl disilazane) treatnment m ght be performed in
order to ehibwTEatdey admieancaheet Waghtanemi g8nhg re€sémeht! Madd btedri | i con
nitride film Mreover, if it is nmade in a constitution in which only an

i norgani c g\l adtd® {61 shéwall Fegn108i dRokis! BnPeRdPad By FrREYD thdl asma

Chem cal Vapor Deposition) nethod) being in contact with the | ower surface

of an anoqgdsn PGy ded Ave ARNNLGIGHIAYER S BhECIddhord D8N MYy L i NG
region generated inmediately after the light emtting el ement has béen

fabri cat ed Gan- D PUldtd LAt n YOI EOYEl 1 gh £ T tRIGRENE o \Sﬁntflrﬁé" ke

non-1ight "emtting region generated infrediately after e |ight enlf%ipg
chet RSl AL, S Al B B A ML e D
barrier (Vg](;é:uhr itﬁ'laatI %%er %fi%lé:%%e'&%ntial portion of the light emitting
region is in convex and concave shapes by the ununiformly
progressing shrink.
Because the light emitting area reduces, particularly
in such a case where the area of the light emitting region
is as small as that of an active matrix type light emitting
device, these failures mean that a certain light emitting
element becomes a non-light emitting element at an early timing.
And further, in the case where the area of the light emitting
region is small, if the light emitting area is reduced, the
ratio occupied by the non-1light emitting region is enlarged.
Therefore, in the case where a display device is fabricated
using a light emitting element, it is difficult to obtain a
highly-defined (whose pixel pitch is small) and highly reliable
display.

Moreover, a non-light emitting region just like the
-5-



as a bank or enbanknent ) disposed between the respective anodes into a
shape of the roughness of the surface being | ess and a tapered shape that
is gently sloped, and desirably, the shape havi ng a curved surface having
a radius of curvature at the upper end or lower end ( it s exanple is shown
in Fig . 2Bor Fig . 3 ) . Mreover, the present inventors have found that
a dark spot generated immediately after the light emtting el enent having
an organi c conpound has been fabricated can be nmainly attributed to mnute
grai ns dotYWRSRAL MY NE feeeted amniblately pifen s lighte @migdding
phot ograph of TEM ( Transm ssion Electron Mcroscope) is shown. In Fig. |3,
it can be oereNedaalg AMmErgagigi aompaundghas sheen (fabmrisgated ediels t o
O I Eun in a spherical shape exist on the ITO (I ndium Oxide-Tin Oxi de all oy)
|t shoulfhibburemede hatrefigriiedi ite as sedarbrgotdi Mgrawvemowtngs tderkst at e
after a light emtting elenent has been emtted, that is, after the |ight
emtting edmoenayhss aheensepetdéed ad onkbw o @éhe tea pas sHD .( Ebermuld
Di spersive X-ray Fluorescence Spectroneter) neasurenent (Fig.l4, Fig.l5 and
Fig.16 ) vasnoteqitath©rigal2hhi£a NOjure sABwiig IRl A@a N spbexliktd t was
found that the conponent of the mnute grain was approximately the sanme
with I TO (at neldiMdedesnld Nekemh Cﬁﬁ;@'ﬂ%)o@%ﬂ@&%ﬂt rRES &t the &t ns
seemto be a dust in the I'TO (Indium Oxide-Tin Oxide alloy) filmfabricated
by a sput tgid NghdiNAth chdlUsion NtHd'G e oL UGN B HER A 13RIl & 1y OF 2
dust in the patterning step of the ITO( Indium OXide-Tin Oxide alloy)
film Mor e y %fﬂ?ﬁ' e S
concent raf%d’%@ t:h%ei%gﬁgt eelgg}:g#'ﬁg %}1 e\ri:{%,eSr t% ﬁr(eanbﬁggﬁgg%%{i (%rg&cg{%%n
whose brightness_is.higher.than those of the ur roundi ngs)_ i s
gener at ed T, akpng1oR FpECRk HBRR, £5 9o MErede i BV Ed e S o

orat s, dotdeth Ul Dens kit e 4P BIRIC 8 ek et hieatoalietad 2
been fabricated is shown in Fig.12B. In Fig.12B, a shrink is
also generated at the same time with the expansion of the dark
spot.

An object of the present invention is to reduce or
eliminate the occurrence of the above-described wvarious
failure modes in a light emitting element having an organic

compound.

SUMMARY OF THE INVENTION

The present inventors have found that a non-light
emitting region being generated immediately after the light
emitting element having an organic compound has been fabricated
are mainly attributed to the crack of an anode, and the shape
of barrier (which is also referred to as bank or embankment)

disposed between the respective anodes.
-6—



made of PVA (polyvinyl alcohol) or nylon) and the surface of the anode is
rubbed and washed . Furthernore , in the case where the washi ng has not
been carried out , there have been probl ens such as the mnute grain
causing a local short circuit between the anode and cat hode and the whol e
of one pixel becom ng non-light emtting (point defect), or the electrical
characteristics of the fabricated [ight emtting el enent observed to be
abnormal . It should be noted that as for _the electrical characteristics of
a light emtting Blghentt fishPreded@tdia fbat #ashPRgPreRerbr +yreREie wi t h
respect to the voltage is hardly changed, whereas the abnornality that the
| i ght enit®iSWFia9e WharBy1§ dnekeREAET WitdnEhed aweE RETEACEOfaNaanede
voltage (3Vto 5V) is observed. In order to solve these problens too, it is
effective ihamadestitahicinnorderctat preventnit poemusrapbhpng andanddesurface
of the anode is rubbed and washed. In Fig. S, the electrical

char act er i $orcsxahphel i ghtthenicatsenghelrenant anodehni< fomasdd o aasinber
carried out , and the electrical characteristics of a light emtting

el enent t olabhethdiasdttgiévwshdh Tad T toatgaanet bgls immEdanimymthedepoacrled
CD200CR) was carried out, are shown. Moreover, the washing using the sponge
may be carthéthiite zapl beghidvewted HEHroviaingoa tdid idbn nfidiridel pN1af the
barrier or after the formation of the barrier, or prior to and after the

formation gét{BEnhAT br§hniMHEOMEF 1ASaRa WASAH e HRGMYNE RF _sﬁuié‘@ébiﬁ‘? _
apparatus having a rolling brush (nade by PVA) which conmes in contact with

the surfacgephokNénd Waklindy %n%&@e%gé Yttt 25QUMOLTE tﬁ%(hétleidnﬁh%gi chis

in parallel to the surface of the substrate nmay be used, or a was
e ot o B, Puskato By plFRSE, e P erLICh NI Whar bl eabigh, pores
R L B TR A N L T B
nom 1 9N St b1 08 e L2 PRRSYRE | OTlok 281 B 6 18 un «
constitution in which only an inorganic insulating film
(silicon oxide film provided by a PCVD (Plasma Chemical Vapor
Deposition) method) being in contact with the lower surface
of an anode is provided as an inter layer dielectric, a
non-light emitting region generated immediately after the
lidht emitting element has been fabricated can be nullified.
Moreover, in the present invention, a non-light
emitting region generated immediately after the 1light emitting
element has been fabricated can be eliminated by adding the
procedure in which the coverage of a cathodé is made excellent
by making the shape of a barrier (which is also referred to
as a bank or embankment) disposed between the respective anodes

into a shape of the roughness of the surface being less and

a tapered shape that is gently sloped, and desirably, the shape
-7 -



i ncl udi ng absorbed water reaches to a | ayer containing an organi c conpound.
Then, in the present invention, it is desirable that the water existing
within the active matrix substrate ( including absorbed water) is renoved

i mredi ately before the | ayer containing an organic conpound is formed on an
active matri x substrate having a TFT (Thin Film Transistor) , so, by
perform ng the vacuum heating at 100C to 250C prior to the formation of the

| ayer containjng an orgapnic c ound,  the preyention of occurrence or
Feduct | on AVIRS 17 | HREVES TREERIG NOVLRY 2 TARTE Th THEYLHEES vierdiein
organic resin filmis_ used as_a material_of an inter layer dielectric and a
barrier, SiPRRr end or |gwer ¢rd 4ids sxamrlp BeFRRIFR AR g v AT Brhani ¢
resin material, and further, since there may be a fear that degassi ng nmay
occur, it is effdsoneavan, fief prasent irvenkehedavr) toumbddatoa 2500 pri or
to the formation of the |ayer containing an organic conpound. In addition,
it is prefspablegendratedcimmediatety raktenbthe atieghts dmeklt ethg releement

at nospheric pressure in an inert atnosphere before the vacuumheating is
per f or med. hByihgain rg-gandsy compaiunes plaer beepr £abuil eatadacan nse tmaimspher e
in advance, the tine required for the vacuum heating can be reduced.

Furt her, idttfipiedée&abmenultat gpsaoRsidoti®bnatBe (slitstgcexifsahnthales the
substrate surface is renoved and the work function is inproved by

conducting a Wprecessi.ng ,Waigdri 14wt hRtogriapdy bl eEMr @yfansiiiesdige of
the work function affected by the Wprocessi ng weakens as tinme go on.

Theref ore, g Bl & Foh MW IEAGESP! 1Y drdWrCNAHCFEE. 18h€ 1 8UBSAT5E BB -REa

instantly transferred in a vacuum chanmber to Conduct vacuum baki ng.

Furt her ”Drigx?%{ {?%iten'lftaé;@r‘?:%%} 52\’&%? Ns31b0 OF é'.'Leésé %I%g,\/’%m 59 .ei;é:%ir}g”bl o

i nvadi ng | _ ef -eont ainin n~organi ¢ conpoun s pr

Lo he ke GPELHF SEhAceREED, 8 SRS, WISAMNE AR S0l et

contacting ,;,v). It should be noted that Fig.13 is a sectional diagram
showing the state after a light emitting element has been
emitted, that is, after the light emitting element has been
energized. Moreover, when an EDX (Energy Dispersive X-ray
Fluorescence Spectrometer) measurement (Fig.1l4, Fig.1l5 and
Fig.16) was carried out at three points on the section of Fig.13,
it was found that the component of the minute grain was
approximately the same with ITO (Indium Oxide-Tin Oxide alloy)
component. These minute grains seem to be a dust in the ITO
(Indium Oxide-Tin Oxide alloy) £film fabricated by a sputtering
method, a dust in the wet etching step of a barrier, or a dust
in the patterning step of the ITO (Indium Oxide-Tin Oxide alloy)
film. Moreover, there may be also a case where the current is

locally concentrated by the minute grains and then, the bright

spot (location whose brightness is higher than those of the
-8-



the atnospheric air. Mreover, in the case where the barrier is formed with
-11 an organic resin film the prevention of occurrence or reduction of a
shrink can be carried out by covering it with a silicon nitride film by
means of a RF sputtering nethod. It should be noted that in order to
enhance the adhesi veness between the barrier conposed of an organic resin
filmand the silicon nitride film a HVDS treatnent nmay be carried out.
Furthernore, the invasion of water into the |ayer containing an organic
conpound nEYTERURALYER) ediSHYCPRTREEAI ng the cathode filmto be greater than
or equal to 400 nm The constitution of the present invention disclosed in
the present specifheibt idgnthenpresest EnveRr e ofiy sfidedatpngemove gihe
emtting device having a light emtting el enent having an anode, a | ayer
cont ai ni ngmanube giriing slgidied ophthe surface oft aot appflh, t desyrfaskant anode

, and a cathode which is in contact with the relevant |ayer containing an
or gani ¢ cofweakealkaid )t he cootedaiedgmatgombwd spaehgedatepesentagtitvely i ti ng
device, characterized in that it conprises the steps of, form ng an anode,
form ng anmadswAtRVIY ((Poilyaridyd ad@odiol)goirhayaod )pandi the wmirfdee fof egoi ng
anode, washing the surface of the foregoing anode with a porous sponge,

per f or m ngthdancHa 4@ Fgebédhridwaghate! Fubeheffot 8¢ imttle 6886 aHEW an
organi ¢ conpound is forned, -12 form ng a layer containing an organic

conpound, gRd Jﬁﬂd}ﬂhﬁscﬁéﬁ%n bhrﬂ)édbguﬂ"asﬁ}f‘ékeph'a% b8ehrdwidmmd i on of

the insulating matter which is to be a barri er and the constitution of

anot her i nyesh i thAMRIASES Frd Bl E%s%gfé‘tlrdéﬁ sRYrd &iH8hi EBddvdkh
the anode and cathode and the whole of one pixel becoming
non-light emitting (point defect), or the electrical
characteristics of the fabricated 1light emitting element
observed to be abnormal. It should be noted that as for the
electrical characteristics of a 1light emitting element
fabricated without washing, the brightness with respect to the
voltage is hardly changed, whereas the abnormality that the
light emitting efficiency is extremely lowered in the drive
at a low voltage (3V to 5V) is observed. In order to solve these
problems too, it is effective that a surfactant is contained
in a porous sponge and the surface of the anode is rubbed and
washed. In Fig.5, the electrical characteristics of a light
emitting element to which washing was not carried out, and the
electrical characteristics of alight emitting element to which
washing (with TMAH (tetramethyl ammonium hydroxide), CD20Q0CR)
was carried out, are shown. Moreover, the washing using the

sponge may be carried out a plurality of times prior to the
-9-



device having a light emtting el enent having an anode, a |ayer containing
an organi c conpound which is in contact with the rel evant anode, and a
cathode which is in contact with the relevant |ayer containing an organic
conpound, and the foregoing nethod of fabricating a light emtting device,
characterized in that it conprises the steps of, form ng an anode, washing
the surface of the foregoing anode with a porous sponge, form ng an
insulating matter for_ covering the en ortiops of the for i ng anode,

por for i noECHER tLe i BRI THmET SLEFS it BrEReheoR Ao E et fing. an
organi ¢ conmpound, formng a |layer containjng an organi c_conpound, and
fornming a VatHGRE toopBEVRE teFithef aanald e @fptherPaEriem- Maxgoer.
formation of the insulating matter which is to be a barrier, and the
consti t ut i @% aiwashing meshanismy énwiashiegnpppraestug havipd afrdbbingat i ng
alight emtting device having a light emtting el ement having an anode, a
| ayer contwrwsmg(mdde bynP6A pawihtcl opgroes dinmdentast jwi donthe tswifidce he
rel evant anode, and a cathode which is in contact with the rel evant |ayer
cont ai ni ngofanthe garist e evdnid,e drid roltatiesr egound tbehaxisflimdrwitiath ng a
light emtting device, characterized in that it conprises the steps of,

form ng anienDiepar@bheNotd hehe ustinEecof of hehé as@igot Ngt @ nmele tyé tused por ous
sponge, formng an insulating matter for covering the end portions of the

f or egoi ng @pode wamsitigi0apparavubatrviing he BeseguMsraNededsi by apwor ous
sponge, perform ng the vacuum heating i mredi ately before the | ayer
cont ai Ni NG(5E P¥ PP Ca LSO WisidiP'dBrfbs in contact with the surface

of the substrate while it rotates around the axis line which

is vertical to the surface of the substrate may be also used.

Moreover, the present inventors have found that a shrink
that the non-light emitting region is expanded is mainly
attributed to the phenomenon that a minute amount of water
including absorbed water reaches to a layer containing an
organic compound.

Then, in the present invention, it is desirable that
the water existing within the active matrix substrate
(including absorbed water) is removed immediately before the
layer containing an organic compound is formed on an active
matrix substrate having a TFT (Thin Film Transistor), so, by
performing the vacuum heating at 100°C to 250°C prior to the
formation of the layer containing an organic compound, the
prevention of occurrence or reduction of a shrink can be done.
Particularly, in the case where an organic resin film is used

as a material of an inter layer dielectric and a barrier, since
-10-



formng a | ayer containing an organi c conpound, and form ng a cat hode.
Moreover, it is preferable that an insulating filmbeing in contact with
the | ower surface of an anode is made an inorganic insulating film and the
constitution of still another invention conprises, a nethod of fabricating
alight emtting device having a light emtting el ement having an anode, a
| ayer containing an organi c conpound which is in contact with the rel evant
anode , and a cathode which js ip contact with the rel evant |ayer

cont ai ni ng"&heBr dEniTHIHoBRACTPEE deRFRIINS 1 HPRYoPRg It ofesin
fabricating a light emtting device, characterized in that it conprises the
steps of, PaEarhalaring §&ﬁ|tgeirns%+%@¢ fdpemie Ry dre ey hfad degasThee Film
Transistor), formng a silicon nitride filmor a silicon oxide filmon an
organi c i neayae¢egriiim by effeativei hg perfoun thenvaguam heatitnghath is
el ectrically connected to the foregoing TFT on the relevant silicon nitride
film forniog°@rd RsvFatprnionttd ethe @ormateionn@ft bReebdyeordéomtsiwing he

f oregoi ng anode, washing the surface of the foregoing anode with a porous
sponge, peahootgangitheompoun.heating i nmedi ately before the |ayer

contai ning an organic conpound is fornmed, formng a |ayer containing an

organi ¢ conpoundin 2addaieishNgitd Gal pedFerablleh @ s pad | 4et DROSha ik Ons
descri bed above, it is characterized in that the tenperature of the

foregoi ng ygsstPabEal kNflehteldN uhllRr 2ER SPHAPIOYrd B0 Gn adis of ey Wat er
of the substrate is renoved and the occurrence of a shrink is suppressed.

In the res&?ﬁééﬁﬁef@%ﬁﬂ&x‘é EABSyAGSEh heaE 1300Y S pdriedrindd of Byalgeitigt the

step of perforning the foregoi ng vacuum
under an atmospheric pressure in an inert atmosphere in advance,
the time required for the vacuum heating can be reduced.
Further, it is preferable that organic materials (dust)
existing over the substrate surface is removed and the work
function is i1mproved by conducting a UV processing which
irradiates ultraviolet rays. The rise of the work function
affected by the UV processing weakens as time go on. Therefore,
after the UV processing is conducted, the substrate may be
instantly transferred in a vacuum chamber to conduct vacuum
baking.

Furthermore, in the present invention, in order to
prevent water from invading into the layer containing an
o-rganic compound, it is preferable that the steps including
the step of forming the layer containing an organic compound
up to the step of sealing are carried out without contacting
the atmospheric air.

Moreover, in the case where the barrier is formed with
-11-



heating, the step of form ng the foregoing |ayer containing an organic
conpound, and the step of formng the foregoing -15 cathode are in turn
and continuously perforned without being in contact with the atnospheric
air, and it is nore preferable that the invasion of water and oxygen is
suppressed by continuously performng the steps up to the step of sealing

W t hout being in contact with the atmospheric air, and the reliability of
it is enhanced. Mbreover, .aft a |layer contai élrst or anlc conmpound
Composed ot e GREANIR0I BERIR SikGht HEr STaVEnRPEN 0% PROSSHEREE wPEn ¢ he
anode washed with a sponge, was forned into a filmby a coating nethod, the
nunber of ¥aduegbigw ‘élgf%c?ttéri'c‘ﬁﬁ G rb@dt':':’é‘éf]-'ll?;?1 puits BVnFﬁgthégthu‘ﬂH%eatl ng
at 100C to 200C i mredi ately before a | ayer containing a second organic
conpound carpokiepmmnitnige fdlachyanears g aRFespattesringr medhodndI by
formng the | ayer containing the second organic conpound into a film by
nmeans of askhapbd UYepoeitieidorthadt hiod. oFdetr htpmenbanidee Wor ladeestvehess
non-light emtting region generated inmediately after the el enent has been
f abri cat edbetweér tHes baainivmeabeposhd a¥ean axyanic npsim diganandctmgound
may be | am nated and formed with different nmethods of formng into a film

and the cogslitohi pDtpidset Eliimanat HADSI Byeatmen tCaay beesardied ket .of
fabricating a light emtting device having a light emtting el enent having

an anode, a | ayerpm&xafHedmbi, agnhar &QNaCsiCdl{rp_QEndrdeéxchih_ﬁoi Rheoni rWth
the rel evant anode , and a cathode which is in contact with the re evant

| ayer -16 coﬁ@&iﬁiﬂb% 2 odin Q?‘ebﬁmﬁeﬁﬁﬁutﬁ@y g'P g%l nt¥LBY! i5h SEd gl of

fabricating a light“emtting vice, characterize n that it conprises the

Ztngps of . {RL"L20n88e 2PHR: £50b8' §PedlekNEHbA! LRI HRENCd HootRYE | NG the

The constitution of the present invention disclosed in
the present specification comprises,

a method of fabricating a light emitting device having
a light emitting element having an anode, a layer containing
an organic compound which is in contact with the relevant anode,
and a cathode which is in contact with the relevant layer
containing an organic compound,

and the foregoing method of fabricating a 1light emitting
device, characterized in that it comprises the steps of,

forming an anode,

forming an insulating matter for covering the end
poftions of the foregoing anode,

washing the surface of the foregoing anode with a porous
sponge,

performing the vacuum heating immediately before the

layer containing an organic compound is formegd,
-12-



portions of the foregoing anode, washing the surface of the foregoing anode
with a porous sponge, formng a |layer containing the first organi c conpound
being in contact with the foregoing anode by a coating nethod, performng

t he vacuum heating i medi ately before the |ayer containing the second
organi c conpound is forned, formng a | ayer containing the second organic
conpound by a vapor deposition nethod, and form ng a cathode. In the
constitution described above, it is characterized in that a |ayer
contai ni ng the fEPERdNGgar LAERToFGRARENEBAPBRNATHENAE]ECHPORNL g8l ecul ar
wei ght material , and a | ayer containing the second organic conpound is
made of a | ow noferming @aetghhodaterial. Mreover, it is preferable that
the 'tenperature of the foregoing vacuumheating is in the range in which

t he | ayer cont ai niingayheze Washiedopibor ¢octtg dortatdopos dhef imsulating

hi gh- nol ecul ar weight material is durable, and it is characterized in that

the range mattedehicH he tabgaa baemié20Grid tReMons Hift ut fou biFedno ther
heating treatnent may be preforned under the atnospheric pressure before

the vacuumheshteni SoRpRHyEtses metitbd bE ¢abstiicatingnaoiight! émeppikgr
i nvention conprises, a nethod of fabricating a light emtting device having

a light engblipg lwikyh bfg{ﬁ%na&t% €1 emeh 8RIVIGRIAhR! AHdWe 2B PAGSRI C
conmpound which is in contact with thegfelgvant aﬁgﬁg? and a cat hode whi ch

is in Contesﬁtmﬁnghg?rgggxﬁ% &am,sguﬁggﬁﬁiewsaﬂno‘&&%et0‘9 upie and

t he foregoli ng netho ricating t emtting device, characterized

ingt E gf‘t . Lﬁrggggﬁlﬁeﬁ{xhﬁg S%‘ﬁﬁs aofc’atfh%rdgi %1@1 gnpdg, Joq{ﬁ%é‘tg Wk NSid at i ng
g € énd portions of thé fToregoing anode,
relevant layer containing an organic compound,
and the foregoing method of fabricating a 1light emitting
device, characterized in that it comprises the steps of,
forming an anode,
washing the surface of the foregoing anode with a porous
sponge,
forming an insulating matter for covering the end
portions of the foregoing anode,
performing the vacuum heating immediately before the
layer containing an organic compound,
forming a layer containing an organic compound, and
forming a cathode.
- Moreover, it may be washed prior to and after the
formation of the insulating matter which is to be a barrier,
and the constitution of still another invention comprises,

a method of fabricating a light emitting device having

a light emitting element having an anode, a layer containing
-13-



washi ng the surface of the foregoing anode with a porous sponge, heating
under an inert atnosphere, performng the vacuum heating i nmedi ately before
the |l ayer containing an organic conpound is formed, formng a |ayer
cont ai ni ng an organi c conpound, and form ng a cathode. Further, the W
processing may be performed with respect to an anode surface before the
vacuum heating is conducted, and the constitution of still another

i nvention conprises, a nethod of fabnicating a Liqﬂt enittingldevice havi ng
a |ight enPROTERNSHBMPORRMN WY Gthigddueonkarhydthbhe Hiedisygntyanodgy
organi ¢ conpound which is in contact with the rel evant anode , and a

cat hode whiRfl Pscathosie srich thsthe Fepsaght Widpertheomalevant ahaveHani c
conmpound, and the foregoing nmethod of fabricating a light emtting device,
char act er i gedtahnihgt apt oxgapiics eompiungt,eps of , form ng an anode, form ng
an insulating matter for covering the end portions of the foregoi ng anode,
washi ng the surfané tWie fberegoiaganathadadefabrihcatpogod igbdnegeithiengi ng
under an inert atnosphere, irradiating ultraviolet rays to the foregoing
anode, perfevitag thardetentizldatinnghatnddi aioaipriseisorthe hadmy ayf,

contai ning an organic conpound is fornmed, formng a |ayer containing an

or gani ¢ conpoundgogffin§oafli Afodeg¢at hode. In the aforenentioned structures,
it is characterized in that the heating tenperature under an inert

atmosphere is sefatRiA§And QutFiee bB dte fb%@%cih.gvgnﬁééﬁiﬁﬂ‘hi PHEous

descri bed above, it is characterized in that the degree of vacuum of the
f or egoi ng gﬁgﬂgglheating isinthe range from1l x 10-3Pa to 1 x 10-6Pa,

forming an insulating matter for covering the end

portions of the foregoing anode,
washing the surface of the foregoing anode with a porous
sponge,

performing the vacuum heating immediately before the
layer containing an organic compound 1s formed,

forming a layer containing an organic compound, and

forming a cathode.

Moreover, it is preferable that an insulating film being
in contact with the lower surface of an anode is made an
inorganic insulating film, and the constitution of still
another invention comprises,

a méthod of fabricating a light emitting device having
a light emitting element having an anode, a layer containing
an organic compound which is in contact with the relevant anode,
and a cathode which is in contact with the relevant layer

containing an organic compound,
-14-



and preferably( it is in the range from1l x 10-4Pa to 1 x 10-5Pa. In the
respective constitutions descri bed above, the step of form ng the foregoing
cathode is characterized in that -19 it is carried out by an electric
resi stance heating nethod or a sputtering nethod, and a.t is nmade so as to
be | ess damaging to a TFT. An EL ( el ectrol um nescence ) elenent has a
structure in which an EL | ayer is sandw ched between a pair of electrodes ,
however, usually, an EL |ayer has a |am nated structure. Representatively,
a | am nated strtditBeiPEPIPing dedadiofofaRrieating 2ahighrianibhing

| ayer/light emtting |ayer/electron transportation |ayer" which has been
proposed Hevigr). etharacterksedkiEathahnitoppupyises| itheestepsi ©fstructure
provides a very high light emtting efficiency, and at present, al nost al

of the light emfiaimmighglean cegdoic vimsinlatieng eSkbm chers covedive| afEht s are
bei ng progressed enploy this structure. Mreover, except for these,

struct ur es(Thimt¥FThm het@nshgeot) on | ayer/ hol e transportation |ayer/|light
emtting |layer/ electron transportation |layer are in turn |am nated or '

hol e injection |yeiid®le dinarsoniairide Fayer brl hgHil1 £8bht oD ayEIM
el ectron transportation |layer/ electron injection layer are in turn

| ami nat ed g ddeoBHLEEc "B sREafing HESH bH hi ghuiteBilihgnaetivar, nmay be al so
doped with a fluorescent pignment or the |1ke. reover, these layers may be

formed using a |yl SEH ahodRl B cHB £d1@otAcdBYy Benhetied Hsi ik a
hi gh- nol ecul ar wei ght material, or nmay be fornmed using an inorganic

material . ddrodould BerngheenLnalikpahBesRISREN naReshEl gatyon, ~20  all

of the layers between a cat e and an anode are general l'y
el 10 2 TS CO UALEAeL YL R B8 U,
layer, fuﬂs%géfgg qgéaﬁﬂgnforegoing anode,
washing the surface of the foregoing anode with a porous
sponge,
performing the vacuum heating immediately before the
layer containing an organic compound is formed,
forming a layer containing an organic compound, and
forming a cathode.

In the respective constitutions described above, it is
characterized in that the temperature of the foregoing vacuum
heating is in the range from 100°C to 250°C, absorbed water of
the substrate is removed and the occurrence of a shrink is
suppressed. |

In the respective constitutions described above, it is
preferable that the step of performing the foregoing vacuum

heating, the step of forming the foregoing layer containing

an organic compound, and the step of forming the foregoing
-15-



| ayer, light emtting |ayer, electron transportation |ayer and el ectron
injection |layer are all included in an EL | ayer. Mreover, in tl~e present
specification, a light emtting elenment forned at a cathode, an EL | ayer
and an anode is referred to as an EL elenent, and there are two kinds of
met hods, a nethod of formng an EL layer in a stripe pattern between two
ki nds of el ectrodes provided to orthogonally cross each other (which is
referred to as sinple matri x nethod% ,_and a nethod of formng an EL | ayer
bet ween a G4 Ady & UERd28 460 F?s?‘-‘%\lﬁ?:?rBﬁ’éfoﬁm?@hth}éo‘gFskff'ogéﬂ ina
matri x pattern and connected to a TFT (active matrix nethod). ' BRI EF

DESCRI PTI G\t gonfige tprAhNee Bt gpharsic iz eadd s 1ShBOF A PR iRTRRAS
according to Enbodi nent of the present invention; Figs.2A and 2B are a

di agr am arfehat Titkre( THaya9daR| @r#‘p EvateForrnd cPBEEORI DS pALBPRYLEFRdAs R¥M ng
Enbodi ment of the present invention; Fig.3 is a TEM (Transm ssion El ectron
M cr oscopi egniphmiogs bty hpeFforming thersipéps alp repridse s tep ont stevling t he
-21 rel ati onshi p between the anount of a shrink and tinme for the purpose
of conpar iwipthdwet pveseat inngentaoh ahdht thec anwesipherdlc aie;, g StHes a
graphi cal representation showing the rel ati onship between current and

vol tage i nreniawhiieyi 6fi D £4eshhanéed.t he purpose of conparing the
present invention and the conventional one; Figs.6A to 6D are views show ng

an exanpl e of st eRsrvdaThos B8R 207 alys ESSEMnimyeat irakstFidkdadic a
graphi cal representati on showi ng the relationship between brightness and

vol tage atcdiiSolhdtoMpdsdd® Y aCHYGhDR8LEBA1APNHELSRESnAESr £8RNGAK T 9S -
8A and 8B are a top view and a cross-sectional view show ng Exanple 1; Figs
9A to 95 arig do@WaleSwikAMAY SR WRsHla §148% L08p6ngEY I vES Adril! € 2):
into a £ilm by a coating method, the number of the point defects

can be reduced by performing the vacuum heating at 100°C to

200°C immediately before a layer containing a second organic

compound composed of a low-molecular weight material is formed,
and by forming the layer containing the second organic compound
into a £ilm by means of a vapor deposition method. Furthermore,
the occurrence of a non-light emitting region generated
immediately after the element has been fabricated can be also
eliminated.

A layer containing an organic compound may be laminated
and formed with different methods of forming into a £ilm, and
the éonstitution-of still another invention comprises,

a method of fabricating a light emitting device having
a light emitting element having an anode, a layer containing
an organic compound which is in contact with the relevant anode,

and a cathode which is in contact with the relevant layer
-16-



" Figs.|OQA to 10C are drawi ngs show ng exanpl es of el ectronic devices
(Exanple 2); Figs.Il A and 11B are phot ographs show ng how a shri nk expands
along with the tinme passing; Figs .12A and 12B -are phot ographs show ng how
a dark spot expands along with the tinme passing; Fig. 13 is a
cross-sectional TEM (Transm ssion El ectron M croscopy) photograph of a
portion that poorly emts the light; -22 Fig.l4 shows the EDX (Energy

Di spersive X-ray Fluorescence Spectroneter) neasurenent results of the
portion t ERNERBR1YI PPt QTEARIC| GAPPPPRANT 1): Fig.|5 shows the EDX (Energy
Di spersive X-ray Fluorescence Spectroneter) neasurenent results of the
portion that pocnd the feregeinggiatiaiDoTtahrigatinrgdq LéabitosmithbngEDX
(Energy Dispersive X-ray Fluorescence Spectroneter) measurenment results of
t he porti ofethae, pcbhatgcterigefhén| thht APOcNMp3)iseSESEBRI BEeps ©F ,THE
PREFERRED EMBODI MENTS Herei nafter, Enbodi nents of the present invention

w || be describefbrmyyg am ®xedel e is shown below, in which a |ayer
cont ai ni ng an organi ¢ conpound and the cathode are forned on an active
mat ri x substrat egomhinsg amodenguldOingnaidtodXi derTidbverXigle takl oyna
connected to a TFT (Thin Film Transistor) is disposed in a matrix pattern.

First, a Thdrtfoh®’§BdtRE BopH§ELNGt BndEE, having an insul ating surface. An
anode (pixel electrode) 110 which I's connected to drain el ectrodes or

source el ectr Odfviaéll% 1% Qilrfa%:rgrof. %Ifceg)f:'a?gglc)Eﬁb ﬁ"ﬂb&’é‘%g?’h ?S%(I’lys

met al s whose wo funé?ions are large ( atinum) omum) ,
W ( Tungstgﬁog e N (N ckel), Zn (Zinc), Sn (Tin) and In (Indiunm) are
used, and 1 t%e'present Exanpl e an electrically conductive film-23

conposed of I TO LIndium O de-Tin i de. al | eMhich is obtained by.a

St tering met hot ey oadifnfl N e IN E A de ) XaliRe e o &
gate el ectrode 105, a_ chann f.Qrmati on region 10 source.regions or drain
Jog ons. 100558 AR HPREASH BLEh G Lor B854 LeaBr B8 % dedod BanS Tiefrady
insulating filns 106a, 106b. Herein, p- channel t¥Pe TET, which is-

conposed of a séﬁ%ﬁﬁﬁmﬁﬁ%rt??lﬁ???@ﬁ?@?éﬁ?&ﬁi9@”? 1ahels 1hedarg e )

film in which a channel formation region has a crystal structure, wll be
exenpl i fi etP¥RF ofpntaining the second organic compound is formed,

forming a layer containing the second organic compound
by a vapor deposition method, and
forming a cathode.

In the constitution described above, it is
characterized in that a layer containing the foregoing first
organic compound is made of a high-molecular weight material,
and a layer containing the second organic compound is made of
a low-molecular weight material. Moreover, it is preferable
that the ‘temperature-of the foregoing vacuum heating is in the
range in which the layer containing the first organic compound
composed of a high-molecular weight material is durable, and

it is characterized in that the range is made in the range from

100°C to 200°C.
-17-



It should be noted that the top layer of an inter layer dielectric of a
TFT, that is, an insulating |ayer 106b being in contact with the anode 110
on its lower surface, is nade an inorganic insulating film
(representatively, a silicon nitride filmfabricated by a RF sputtering

met hod). By providing an inorganic insulating filmwhich is excellent in
coverage, cracks can be elimnated froman anode to be formed oh it.

Mor eover, since the anount of absorbed water on the surface can be_reduced
by using an i norfgHiiReT nsttatheREFY i reHERE UPFERe RFELOEPY HNdemh be
suppressed, even if the filmformation of a |ayer containing an_organic
conpound i&'§atmespbgrigtRYes TREe Piefiogsnthe vacgamheqt ingisandueied, RF
sputtering method is a filmhaving high density in which silicon has been
used as a angd gehe oppseitethppngofastiddi aAgothes0dnvenidon eampyriges.77
nmmnto 8 . 6 nmmn, and hydrogen concentration in the filmis measured
as 1 x 10z1 at orssiexithdsd) of Sebaridatyinga light emittipecdeohee riyatigg MS )
measurenent . It should be noted that LAL500 referred to is LAL500 SA

buf fered fd udrght &mid't imRde lemerias hiaving &heanodk , aadl Syat hedritaimithgt ri es,
Co. , Ltd. , which is an aqueous solution of NHAHF2 ( 7 . 13%} and NH4F (
15 . 4%) an bgaayercomSodmd whiehsi$ iatomtddt dethitne Fabeaatethdye f he RF
sputtering method, since there is hardly a difference between the shifts of

C-V characdiii 8t EaehbBaEOL@ 1M &f & EInBhELSHitBSknet HRIRMRGHK NSy al kal i
metal and inpurities can be carried out. Mreover, the surface flatness can

be enhancegh Dy, 411 hd ZhiN%oRFaRi 988bmpbaakN fil mfor the inter layer
h

dielectric 106a. Mdrteover, in the case where a silicon oxide film a
silicon oxide nitr4 fj i [P i fabrji.cat ed. .hy. PCVD
(Plasma Chem calél{%ggs {)Jé%%gﬁg%?%%&rret Egg Eogrlﬂngf%%t%rtq%ﬁ %bﬁrrgt%glﬁ S Used
instead of the organic resin fil e. occurrence of non-light .emtting
i o and el ML LESL Al T EREEOREUEDRRRSsRY FaBCBERRRRLG ( he

l'ight emtting egoerrlrneingg dé)nesar?g o, oceur, and cracks of the anode can

forming an insulating matter for covering the end
portions of the foregoing anode,

washing the surface of the foregoing anode with a porous
sponge,

heating under an inert atmosphere,

performing the wvacuum heating immediately before the
layer containing an organic compound is formed,

forming a layer containing an organic compound, and

forming a cathode.

Further, the UV pJ-':ocessing may be performed with respect
to an anode surface before the vacuum heating is conducted,
and the constitution of still another invention comprises,

a method of fabricating a light emitting device having

a light emitting element having an anode, a layer containing
~-18-



be also elimnated. Subsequently, a barrier 111 for covering the end
portions of the anode 110 is foi"med (Fig.lA) . The barrier 111 is forned
in order to keep the insul ati on between the pixels which are adjacently

| ocated fromeach other and fromthe wirings by covering a contact hole of
a TFT and the wiring 109. For the barrier 111, an inorganic materi al
(silicon oxide, -25 silicon nitride, silicon oxide nitride and the |ike),
a photosensitive qr non-photosensitive organic erial (Polyimde, acryl,
ol yam de. Sh B PRRAGLTRP PR nt 5dn FetFart WIthrBS oteoRntaREde  or
| am nated | ayer of these and _ the |ike can be used, however, herein, a
negati ve t%‘i Bh&asbeds Mhiehy kS| ip scarEact AvatHathge Hedsy R yalt¥e¥ esin
which is to be dissolved in an etchant by exposing it to the light is used,
a curved steRhbetnhngi Ap eREaniescowpPYAdure radius is nmade at the upper end
portion of the barrier and a curved surface having the second curvature
radi us i s nmade aand ltde focegenngpesthamh off fabrigatingra liightsempietinabl e
that the foregoing first curvature radius and the foregoing second
curvat ur e dedice, ackanadternzefieinathetf iamcOmPEisemst ah@Esrcepsbogqver, in
the case where a positive-type organic resin which is to be dissolved in an
etchant by exposfogmihgtantéeodéeght i s used, the curved surface having a
curvature radius can be made only at the upper end of the barrier. The
non-1ight em ttifribgy ORngenesal 88ihgeditied Yokt &fovdieing JRheerddd i Ny

el ement has been fabricated is not to be generated by naking the curved

surface ha?@r@iéggigﬁ PheCHb¥ahHi RgahnbAe ,upper end portion of the barrier
or at the Tower end portion of the barrier. Mreover, the barrier 111 may

be covered with @aﬂiﬂi&@ﬂevEuiskh%c&ff&%e@o%gaﬁlna'm&wgi@r} Bi_ﬁzid;rédé m an

alumnumnitride oxide film or a silicon nitride™film nce
absor bed wgégﬁggf the surface can be reduced by covering it

heating under an inert atmosphere,

irradiating ultraviolet rays to the foregoing anode,

performing the vacuum heating immediately before the
layer containing an organic compound is formed,

forming a layer containing an organic compound, and

forming a cathode.

In the aforementioned structures, it is characterized
in that the heating temperature under an inert atmosphere is
set to 100°C to 250°C.

In the respective constitutions described above, it is
characterized in that the-degree of vacuum of the foregoing
vacuum heating is in the range from 1 x 1073Pa to 1 x 10°%pPa,
and preferably, it is in the range from 1 x 107%Pa to 1 x 107°Pa.

In the respective constitutions described above, the

step of forming the foregoing cathode is characterized in that
-19-



with a protective filmconposed of an inorganic insulating film even if
the formation of a |l ayer containing an organi c conpound is perforned |ater,
the occurrence of a shrink can be suppressed. Subsequently, the surface of
the anode 110 is washed ( Fig . 1B ) . Herein , in order to renove mnute
grains dotted on the surface of the anode, a surfactant (weak alkali) is
made contained in a porous sponge (representatively, made of PVA (pol yvinyl
al cohol ), Jymde of nyl an nd the.surface of .the anode is rubbed and
fashed. ) THE 35 RRTapa-eus O Ak LR AR 585 By R b AR L Capd i
reduced by rubbing and washing the surface_of the anode,_ and further, the
abnor nal i t% Stpﬁ’&'ttegﬂé‘q Mgiogy eptndtet §iade 8P iaS &0t PEntPSS IIAMAEPRI n a
drive at a low voltage ( 3Vto 5V ) can be also elimnated. It should be
not ed t hatt&ld HByh herein, an exanple in which the anode was washed after
the formation of the barrier 111, the anode may be washed before and after
the formation of ArhELbéek¢etralumimescencent¢lemempddisnoesyrvetare irme

| ayer containing an organic conmpound is formed, the vacuum heating for the
pur pose ofwhisccloamLabapebetls warsiwiciheéd deatiwden supsiratcf areattnates, TFT
and a barrier are provided is perforned ( Fig . 1C) . Al though a bake has
been previmwgdwerar asadlayt, an tBk Lagerwhms tdelbmihated stmidmird n or der
that the degassing of an organic resin filmis performed, absorbed water is

removed byReprese€itDreiyg 4 heniaidtedl ste@dvigd ahidh MbnHéesroéd edo t he
vacuum punping to the pressure that is less than 5 x 10-3Torr ( 0O . 665

Pa), pref efabine1dit MRAISPyrldidl ol &L MAGUUN PHITTEMEGE £ £hd N RIEASIE G MH Ch 1S
10-4Pa i medi ately before the | ayer ‘contai ning an organi ¢ conpound is

fornmed, a K¥Pb t SN a5 r 0 :
pr ef er abl ;r)?r%t 15%%%%%%,1%%62?% e, fsg(rsléfr?glr ggtgﬁg%egr ngﬁg?gf%%aol.

(1100, 1400 KAHSe BRI Qo ¥ MRS, RO hlii q AT T of

121110, 2t NS5 01 05 AR L R RN FRRE A RSO M b0 e

case where thé ati i‘enttly he

all of the light emitting devices for which the researches and

developments are being progressed employ this structure.

Moreover, except for these, structures in which hole
injection layer/hole transportation layer/light emitting
layer/ electron transportation layer are in turn laminated or
hole injection layer/hole transportation layer/ light
emitting 1layer/ electron transportation layer/ electron
injection layer are in turn laminated on the anode may be also
used. A 1light emitting layer may be also doped with a
fluorescent pigment or the like. Moreover, these layers may
be formed using a low-molecular weight material, or may be
formed using a high-molecular weight material, or may be formed
using an inorganic material.

It should be noted that in the present specification,
~-20-



possibility of generating a shrink that non-light emtting regi on expands
becones large, it is desirable that a sufficient margin is taken for
heati ng tenperature, degree of vacuum and heating tine. Particularly, if
the uniformty is not good, since absorbed water partially remains, which
causes the shrink, it is inportant to set an apparatus or conditions in

whi ch the whole of the substrate can be uniformy heated. It should be
noted that since there may be a t hat capabl e of _resisting
he heat (HehOteiheat 3808, PEatH IR0 i Boeds) dhonthbiis SR ah SRRLESEE ) (o
appropriately set it depending upon the inter |ayer dielectric material and
W ring natggneraliprefgrred to ésl"i‘&ﬁtyeé'n‘i’?ﬂﬂb“é!‘%r?éh?rﬂﬁnﬂxﬁlc’éﬁm%@@acuum
-28 heati ng has not bee er f or med i mredi ately before the |ayer
contalm|ﬂj%ﬂiQhgﬁ#u%ﬂ%%nﬁ%gﬁﬁrﬁg tapaf aepBbi texer)i-n Therefese ofthe
conventional one ) and a light emtting elenent to which the vacuum heati ng
has been EhdwerdgserilgdChbde Iojeatitcss bayer hehoilpg tianspant tuirorg0
mnutes as a natural cooling ( in the case of the present invention) were
conpar ed, laayert hdigbtwenistoing Rayemuate¢tshon riramsporttatiiui tayenqanibw t he
non-light emtting region is largely expanded fromthe circunferential
portion ofeldwer®@spatcieseidn ghayeni aténglleghobadpdeyhoudal gr.deaygred under
t he at nosphere of 95~ of humidity at 65C is shown. 4 sanples were prepared,
respectively, angidrfe@vEasuianefhe WSFEsEAt! | §feOUEicHOIENET  a asLidiawn in
Fig.4, all of the conventional sanples show that the non-light emtting

regi on exigtft flg NendradeokiERdh 8L % tRber, aﬁe@e 18s BaaNah aiddeat ed,

the fact that the anount of shrink increases along with the tinme passing

can be read zléfdéé;‘ri%d q%cpeaé?%] £ Ge1f MAlerd10WHE thdid- die 43l 1@indd b4 | e at

300 hours passe ter at tinme of the conventional sanples were not
that none e aE0 il oFCleBIn bRTERCERPLALESE Ut %ﬁ%‘%ﬂ ?ét .
2" 1S S e et SR g5 e STEADR ool MBSRRET A .
each other (which is referred to as simple matrix method), and
a method of forming an EL layer between a pixel electrode and

a counter-electrode, which are disposed in a matrix pattern

and connected to a TFT (active matrix method).

BRIEF DESCRIPTION OF THE DRAWINGS

Figs.1lA to 1D are views showing a process according to
Embodiment of the present invention;

Figs.2A and 2B are a diagram and a TEM (Transmission
Electron Microscopic) photogréph showing Embodiment of the
present invention;

Fig.3 is a TEM (Transmission Electron Microscopic)
photograph;

Fig.4 1is a graphical representation showing the
-21-



the occurrence of a non-light emtting region and a shrink was found in
none of these sanples. Subsequently, a |ayer 112 containing an organic -29
conmpound i s vapor deposited in the vapor deposit roomin which the vacuum
punpi ng has been carried out so as to be less than or equal to a level of 5
x 10-3Torr ( 0. 665 Pa) , preferably, so as to be a | evel of 10-4-10-6Pa,
on which, a cathode 113 is fornmed by a vapor deposition nethod or by a
sputtering nmethod é Fig%.lt)% ..As the layer 112 qontaining an_organi c
compound, TelaklopehiBRELBeER the ot 0 acshEdakdaBf LinpghoRotReul ar

wei ght material, a |ow nolecular weight material, an_inorganic materjal, or
a layer i nPYRPRHE OfccMPRLENGAEE Prseent dnventipsrang the ¢onvertiopale been
di spersed, or a lam nated layer in which these | ayers have been
appropri atehg: conbi ned. It should be noted that since the cathode 113 gives
the damage to a TFT by X-ray which is radiated at the tinme when it is vapor
deposited in a Vigpors deposid i rapiioall ustepreserctacionn deawmingt tise
preferable that it is vapor deposited using an electric resistance heating
nmet hod. Asrelavienshipfivstwdéen cailnset bindl val talgeoynsachight Mt t Mud n,

Al Li, CaF2, CaN and the like, or a filmin which an elenent belonging to |

group or |élgnenp fr the Perpose oft abnpasidgat heipHevdiay enbeakibaramkd i nto
a filmmade of an alloy by a co-vapor deposition nethod nay be enpl oyed in
a filmthigkfessnveéngibfalir giL100 nmto 500 nm The cathode nade of a
thicker filmcan better block the diffusion of water and oxygen into a

|ayer containi ngeags 69N Grr AEROWILLSTRAGNIN! AR BRaNBrdo0ET Sbegs syeps, a

light emtting -3 enent in which there 1S no rink and no dark spot

and t he nu&@g5d£$e£ eogokﬂéiggégghi Qﬁ§egggpgneduced can be fornmed. In

addi tion, as desirabl & con ron, it Tspre rabl e that the thernal
processing 1s peE::{é)f';mdilendgr gnrl'a'{ﬂl%.gc?ari representation showing the

relationship between brightness and voltage at the time when
the vacuum heating conditions are changed:;

Figs.8A and 8B are a top view and a cross-sectional view
showing Example 1;

Figs.9A to 9E are drawings showing examples of electronic
devices (Example 2);

Figs.1l0A to 10C are drawings showing examples of
electronic devices (Example 2);

Figs.l1l1lA and 11B are photographs showing how a shrink
expands along with the time passing;

Figs.12A and 12B-are photogra;phs showing how a dark spot
expands along with the time passing;

Fig.13 is a cross-sectional TEM (Transmission Electron
Microscopy) photograph of a portion that poorly emits the

light;
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at nosphere (under an atnospheric pressure) at 200C for one hour after the
substrate is cleaned with a porous sponge. Next, after ultraviolet rays are
irradi ated over the anode surface for 370 seconds , the vacuum heating ( at
150C, cooling for 30 mnutes) is conducted for 30 mnutes. According to the
af orenenti oned processing order, the light emtting el enment can be
efficiently forned. Mreover, in Fig.2B, a photograph in which a section at
the end portion of the barrier 111 in Fig.l was observed is shown. It
shoul d be not ed Higat1 4 heSheWF on t&Gr r filtied(BYCESE nPRSRETSAVE g XA Y
corresponds to Fig.2B. In Fig.2A the reference nuneral 200 denotes a

subst r at e, Fiunresgenes Spenimomsg teap mgagbreneast reseltesoft thaqarntian film
the reference nunmeral 202 denotes a gate insulating film the reference
nuner al 20hakemeslareniterthaybigbdie( BOINTcl):t he ref erence nuneral 204
denotes a silicon nitride film the reference nuneral 205 denotes a first

el ectrode ( anod®ig. 15 t hehowser ehee RDIer al ER@Bggendtispeashaer i ef-rdyhe

ref erence nuneral 207 denotes a |ayer containing an organi c conpound, and

the ref er emaforunEdite 22 cleithicierr) measidenbat! fOsEl{ € dtheHg)podtidr J. 2A,
since the barrier 206 has a curved surface -31 at the upper end portion

206a ( reoginyt posOUpdaRi by £he deyhed bbrRTI B)Fi @ndA). al so has a curved
surface at the lower end portion 206b Eregion surrounded by the dotted |ine

in Fig.2A) ., anGihas an anghs (thareremigl fedely ( B&s§e§§1vé_ /G- Pazpet ween

the surface of the substrate and the side surface of the barrier, 1t is

gently sl gy e@@éjné@%p%%\f‘iro%etﬁq:f) EQSBLEE%W@EQS&&& QB Yool tidrs

excel l ent. reover, as a material for barrier, an exanple inthe case
where a pqsitive t | in. s,shown in Fig.3. In Fig.3, the
shapes of %FI%ﬁ%ggﬁdgﬁ%%%t£§$d2§&§§evg§?¥gr% f (contrary) comparing to
the configuration of Fig.2A however, it is a gentle sloping side surface
having a curved surface only at the upper end portion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, Embodiments of the present invention will
be described.

Now, an example is shown below, in which a layer
containing an organic compound and the cathode are formed on
an active matrix substrate, whose anode (ITO; Indium Oxide-Tin
Oxide alloy) connected to a TFT (Thin Film Transistor) is
disposed in a matrix pattern.

First, a TFT is formed on a substrate 100 having an
insulating surface. An anode (pixel electrode) 110 which is
connected to drain electrodes or source electrodes 108, 107
of a TFT is formed. For an anode, usually, metals whose work
functions are large (Pt (Platinum), Cr (Chromium), W (Tungsten),
Ni (Nickel), Zn (Zinc), Sn (Tin) and In (Indium)) are used,

and in the present Example an electrically conductive f£ilm
~23-



As a shape of the barrier, either of themw |l do, and either of them can
prevent the occurrence of a non-light emtting region generated i mredi ately
after the light emtting el ement has been fabricated. Furthernore, the
coverage can be enhanced by formng a layer ( first layer ) containing an
organi ¢ conpound being in contact with the anode using a coating nethod. An
exanple of a flow chart of the steps is shown in Fig.6A-Fig.6D as the
followi ngs: first, an anode 610 and a _barrier 611 are forped simlarly to
Fig.lA, arftPepsed;r PR T (HAipmqgxiderdine #XHden AL LPBhge Wi Ay to
Fig. 1B ( Fig . 6A ) . Then , of ter a first layer 612a was baked by a
coati ng meAHeRLNed HY6B)SPREELXIPg methady Asc4PheYed - tthEFFacThkn Fdam ng
(Fig.6C) was further perforned, a |layer (second |ayer) 612b contai ning an
or gani ¢ cdipangidstowrl) acoashisdie 618 ar egatan adeetirbdea Mipor adep@singlon

met hod (Fi g.6D). The occurrence of the non-light emtting region generated
i mredi at el§omatdieion irtegdloanto , Isasmrdoecne§abns cat ddatardyiogld hDBatled by
enhancing the coverage as well as the nunber of dark spots and point

def ect s cairdin eaduaaddes bedscnnge tdiedtfddena®sgf 107nan@ igysailra g neans
of making the filmthickness of the first |layer 612a in the range from 30

nmto 80 nraimk eiesabl Mo6®Q MBrdin shaulpd dhenneliec gt TFn, Fw@i@h itdhe
reference nuneral 600 denotes a substrate, the reference nuneral 601

denotes anatiskNed0absi NSl abehd chilallotiole &1 Bk eNqe cpHEealt HAZ g0t s a

channel formation region, the reference nunerals 603, 604 denote source

regi ons or ' ' i HefiehEenes r i
pPLADLIEO (osd AR UGRIGNTE Blaiio RSO dlon

el ectrode, t erence nunerals 606a, 60 enot e

reference ea(ngé]_s%gpgl ?gg‘g%g@dpgt veffngr?{‘,gﬁbﬁ—ﬁgféd%e%m n el ectrodes,

and the reter e ‘nuneral ¢ enotes a W ( resent "i nvention
O g e MR R AR P g harRE SR ARG &
dielectric of a TFT, that is, an insulating layer 106b being
in contact with the anode 110 on its lower surface, is made
an inorganic insulating film (representatively, a silicon
nitride f£film fabricated by a RF sputtering method). By
providing an inorganic insulating f£ilm which is excellent in
coverage, cracks can be eliminated from an anode to be formed
oh it. Moreover, since the amount of absorbed water on the
surface can be reduced by using an inorganic insulating £ilm,
the occurrence of a shrink can be suppressed, even if the film
formation of a layer containing an organic compound is
performed later. The silicon nitride fiim fabricated by a RF
sputteringmethod is a £film having high density inwhich silicon
has been used as a target, whose etching rate using LAL500 is

as slowas 0.77 nm/min to 8.6 nm/min, and hydrogen concentration

in the film is measured as 1 x 10*' atoms/cm® by a secondary
-24-



-33 Exanpl es Exanple 1 Fig.8A is a top view of an active matrix type
light emtting device, and Fig.8B is a cross-sectional view taken on chain

line A-A" or chain B-B'. In Fig.8, the reference nuneral 1 denotes a source
signal line drive circuit, the reference nuneral 2 denotes a pixel section,
and the reference nuneral 3 denotes a gate signal line drive circuit

Moreover, the reference nuneral 4 denotes a sealing substrate ) the

ref erence nuneral 5 denotes a sealing agent, and the inside surrounded by

t he seal i fiPRAJEHTS SRECTFAiedy (PR cﬁeéﬁuﬂ-”ﬁé‘ﬁt“tga§td$h@ﬂl@n b ppted
desiccating agent ( not shown) is filled. The reference nuneral 7 denotes a
connect i ngthagild-2Whmahdnrehtcupser LAPPPoRA hetfened Hhuomie meidhion
with the respective light emtting elements and the wirings |ocated on the
subst r at e.made dlydidshbeotwCheémticatl and/Egptheitgralndustxiesk Coi.griatd ar e
received froma FPC (Flexible Print Grcuit) 6 which is to be an external

i nput ter nivinhdéh iNoar hgusdusabbhatgbnhef BHUHF D107y 1889 &CNHIFS(BvUg) a pri nt
wiring base ( PMB ) mght be nmounted on the FPC. It is nmade such that a

l'ight em thbPgoweY| C&s | Foit hendILEEIGors RECE Fi At £ Olin | b HOESt &R b PNEDe t he
mai n body of the light emtting device, but also the state in which the FPC

or PWB is muaFa@temhae n{B?dH?)dJOdA/llQ(f:et ReelrkIhts eﬂafawg ade e rdifad . the
cross sectional structure will be described -34 below with reference to

Fig.8B. A ﬁét»)lé’eﬁ'trrfé“shl%'%‘% éfF&X\?|cr§a‘i%1dtfé}1h§é’&§%%'¥ofx%r OR@ QPtérpstrate

10, however, herein, as a drive circuit , the source line drive circuit 1,

the pixel seelionZeandddt Leiipleseskhen f6Ea3 "8 pbuslorld b, not ed

that as for the source S|gna rove circult enentary

MOS) ci rculgé égr%é& out.

Moreover, the surface flatness can be enhanced by
utilizing an organic resin £ilm for the inter layer dielectric
l106a. Moreover, in the case where a silicon oxide film, a
silicon oxide nitride filmor a silicon nitride £ilm fabricated
by a PCVD (Plasma Chemical Vapor Deposition) method or a
sputtering method is used instead of the organic resin f£ilm,
the occurrence of a non-light emitting region and expansion
genérated immediately after the fabrication of the 1light
emitting element does not occur, and cracks of the anode can
be also eliminated.

Subsequently, a barrier 111 for covering the end
portions of the anode 110 is formed (Fig.lAi . The barrier 111
is formed in order to keep the insulation between the pixels
which are adjacently located from each other and from the
wirings by covering a contact hole of a TFT and the wiring 109.

For the barrier 111, an inorganic material (silicon oxide,
-25-



a n-channel type TFT and a p-channel type TFT are conbined is forned. A

n-channel type TFT has a channel formation region which is sandw ched

bet ween the upper |ayer of a gate electrode and a gate insulating film 15

and in which these |ayers are superinposed, a | ow concentration inpurity

regi on which is sandw ched between the | ower |ayer of the gate el ectrode

and the gate insulating film215 and in which there |ayer are superinposed,

a low concentration inpurity region which is not_ superinposed with the

| oner | ayefibicemengirdde.ectibieon g¥ddg mikridmcandr athenlikgdni td

region which is to be a source region or a drain region. Mreover, a

p- channel phgkos@Tshbtve cleanndlonm@hatdosensigivn warghnis sariveciald

bet ween the upper |ayer of the gate electrode and the gate insulating film

15 and in (kohinbhdse heygils godyampiaie nppskyimiadée owpodydevitieatanide npurity

region 62d which is sandw ched between the | ower |ayer of the gate

el ectr ode weshi dhorgpbazbbgullaburgnki)l, etz dadihateli Tdyéhesethayerandr e

superinposed, a | ow concentration inmpurity region 62d which is not

super i nposgk Witiftet h€ah OWY haye! ®owehRrgatBerddn, eaeﬁégadevanot;zp&i gh

concentration inpurity region which is to be a source region or a drain

region. EOVESendi e VHELPL T OL NBsda dTA e fd ¢ Gl ey R B i, @

known circuit , a PMOS (p type MXS) circuit or @ N (n type MOS)

circuit. t I VRE 1RF §5€ : fversd ed
SR R AR R LIS AR SR S

type in whic Cl rcul een forne ate 1s shown, it
IS not ne . 1o sugh e it e r t

substr at ecgzmi%‘gér%%g?y. 8l\/8rag]gé§r ?“?Eé‘cﬁi >1<1§1 ggcttﬁl%nr%‘q:lés:‘:ofcol&r;{’e#l%? h a
TFT for switching 70 nd .a.,plurality of. pixels_inglpudi a first el ectrode
(anode 5 AR AT adf 50 a0e 1las 68, PokEAPRLPF HAe Pafritt ogng o
connected to a JFT for controlling the cyrrent OWnica_is connected to the
first el ectTotRd AHFLARE MAY NG HI% S6EORSPUEUAEEES, EaRaHS FF ginde at
concentration inpurity region) 62b. A plurality of TFTs are forned at one

pi xel . ThethERIWRT RRA RATHHP the e RARTIRE: d thdhRITefgraRte dhategi on

62a
the foregoing first curvature radius and the foregoing second

curvature radius are made in the range from 0.2um to 3um.
Moreover, in the case where a positive-type organic resin which
is to be dissolved in an etchant by exposing it to the light
is used, the curved surface having a curvature radius can be
made only at the upper end of the barrier. The non-1light
emitting region generated immediately after the 1light emitting
element has been fabricated is not to be generated by making
the curved surface have a radius of curvature at the upper end
portion of the barrier or at the lower end pértion of the
barrier.

Moreover, the barrier 111 may be covered with a
protective film composed of an aluminum nitride film, an

aluminum nitride oxide film, or a silicon nitride film. Since
-26-



whi ch i s sandw ched between the upper |ayer of the gate el ectrode 66b and
the gate insulating film15 and in which these |ayers are superinposed, a

| ow concentration inmpurity region 62d which is sandwi ched between the | ower
| ayer 66a of the gate electrode and the gate insulating film15 and in

whi ch these | ayers are superinposed, and a | ow concentration inpurity

regi on 62c which is not superinposed with the |lower |ayer of the gate

el ectrode 66a. It should be noted that the reference nunerals 23 ,

denot e so AR TRRE OF thaiFeface rerfePe TedIceq Y 1FRVRIRG eh’ée
nuneral 24 denotes a connecting el ectrode which connects the first

el ect r ode Wwigth adPxdkedit e Fddsepenpesed dipudinorgangiomnerpatingMHlmB, a
cross sectional view of a TFT for controlling the current 50, a TFT for

swi t chi ng eierand the fpamats@imgeodla layeroswntaliming @n o2ganis conppdunidr
switching 70 , an exanple using a n-channel type TFT having a plurality of
channel f argmaipeaforagidniates, whtltd acewEerdeposeda wishirimkgatanelieet r ode
64 while the gate insulating film15 is sandw ched between themis shown.

It shoul d gppedsesed nat the reference nunerals 47, 48 denote source W rings
or drain wirings, the reference nuneral 60b denotes a source region or a

drai n region, thguyRiRRIRELUNBIS siiade NPt Bhé A€ ONEE N S 3fdHed
impurity region which 1s not superinposed with a gate el ectrode 64, and the

reference (pi@ras) 69k 46Nt 9% 8rhRY CONEIFAMiIMhtdBERIhYE F89te8avu ch is
superi nposed W|th t he gate el ectrode 64. The capacitance 41 forms a hol ding

capact LAnSehal Al Al SO ERIEnANY, B0-eberkhpTr Bk by aak) 1t headd o

| ayer dielectrics S'eCtTic ornB a hol di ng

e Ty T T R

gate |nsulé?|ng reover as |1 er

dielectric 2 %ch?%'? f phot sg%igl tive or ‘ﬂ]ﬁgot '3%1& ti Ve 1g)#eqanl C

mat eri al é‘bz&/x‘(r}’@éf ¢ bhol BA ‘b‘fﬂ\'/ 3t
anode is rubbed and washed. The point defect or dark spot caused
by minute grains can be reduced by rubbing and washing the
surface of the anode, and further, the abnormality that the
light emitting efficiency is extremely lowered in a drive at
a low voltage (3V to 5V) can be also eliminated. It should be
noted that although herein, an example in which the anode was
washed after the formation of the barrier 111, the anode may
be washed before and after the formation of the barrier 111.

Subsequently, immediately before the layer containing

an organic compound is formed, the wvacuum heating for the
purpose of removing absorbed water of the whole s;.lbstrate on
which a TFT and a barrier are provided is performed (Fig.1C).
Although a bake has been previously carried out at the time
when the barrier is formed in order that the degassing of an

organic resin film is performed, absorbed water is removed by
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benzocycl obutene), an inorganic material fornmed by a sputtering nethod, a
CVD (Chem cal Vapor Deposition) nethod and a coating nethod (silicon oxide,
silicon nitride, silicon oxide nitride and the like ) , or a |am nated

| ayer in which these |ayers are |am nated can be used. In Fig.8, an
inorganic insulating film 20 which is conposed of silicon nitride film and
covers the gate el ectrode and the gate insulating film15 is provided, and
this inorganic insulating film20 is an inorganjc insulating filmwhich has
been f i1 mBSFRRETRAANS Re BGRM EPORSISI ToAD AN HRHES T ST RBE AT f | m
and whi ch has been provided for the purpose of perform ng_ the hydrogenation
ter m nat i NRURPERE ARy ihey Doess Wie tthatsdsi d668uthan 5 aydi0 blopertdreehg t he
heating treatnent. It can hydrogenate the seni conductor |ayer existing in

| oner | ocalabn PEgAPEREIY .ofPX heeEkPEnénge thie tYRCYHN ePIMBALNEL iteg ¥hém 15
conposed of a silicon oxide film Mreover, the inter |layer dielectric 21

i s sel ectipe¢gserehethboht hiss tHE ‘Bppetmmediptelvonbefore behenmekayexur ved
surface having a radius of curvature by a wet etching or a dry etching
after the ¢ohbvaimiegain arganticsepsipbuné bs giormedptaayd ahehgsabeen €os ned by
a coating nethod. Moreover, in the case where an organic material is used
for the infestiRyeiwad ep&eEbimedl ati t 108°0r @ler 29 = t hakelkbrhp1govesed Wi th
a silicon nitride film a silicon filmoxide nitride film an alum num

oxi de nitriglediddoe] OF daitiuif1d Ar8k fbEL Gt briSq s Yo bothAfuidese

| ayers lamnated in order to ock so that -38 alight emtting el ement
which is fraed diid elexpiglefie! ,%fdsor?taséo%e\aat 8t 98588a880d ndPUiigies
diffusing fromthe inter layer dielectric 21. Mreover, the inter |ayer
dielectric lLaek-t h loff usi of_ the,i rit) fr.gm
substrate E%K?%%‘%L%?ggtﬁémcft rlr'\tg’l Ee:l'efrj‘\e:';b'tacar?d“{]hzebdi f'us%%%no %t h"sei]g
inpurities fr

t he |ight itti | t. to the TFT, d the like.
Mor eover , ??\r‘ét)?r%m%(gs"g{‘gﬁf%rt néaﬁ’oéaggrr%ﬂoglnﬁgtlé?%é?‘nge at b7oe HAS snrfii

could be suppressed at the maximum. Now, in the case where the

O D

vacuum heating was not sufficiently performed, since the
possibility of generating a shrink that non-light emitting
region expands becomes large, it is desirable that a sufficient
margin is taken for heating temperature, degree of vacuum, and
heating time. Particularly, if the uniformity is not good,
since absorbed water partially remains, which causes the
shrink, it is important to set an apparatus or conditions in
which the whole of the substrate can be uniformly heated. It
should be noted that since there may be a material that is not
capable of resisting the heat treatment at 250°C, as- for the
vacuum heating, it is necessary to appropriately set it
depending upon the inter layer dielectric material and wiring
material.

In Fig.4, a light emitting element to which the vacuum
-28-



havi ng the noisture absorption characteristic is used as the inter |ayer
dielectric 21, it is necessary to bake again since it is swollen when it is
exposed to the solution such as peeling off solution used a.n the other
patterning step which is to be perfornmed |ater, however, it can be nade so
that the inter layer dielectric 21 is not swllen by covering it wth the
inter layer dielectric 22. Modreover, the present invention is not limted
to the lam nating order of the inter layer dielectrics shownin Fig . 8,

or the ordbeadinghbagt Bps beepi PRFEOrRat dRmeddatpedvohefarrofihef davexanyl e,
the inter layer dielectric 22 in which the upper end portion has been nade
a curved sgehig@dniang ap or Janiq soppoyndyhs wapamfiepesitedetimfther cahe i nter
| ayer dielectric 21 has been formed fox the purpose of preventing the

di ffusi on off ¢cbmvenpionalemeh apldeaikitagirt lemidrtisiceb2ement fowhliydr bhenati on
and hydrogenated, and an organic resin material has been formed into a film

by a coati pgciinhadatidgl HakhBEeRyparreimetcat ny7 ot kod 80 midhyest §8i ng
method. In the case -39 where a filmconposed of an organic resin is dry

et ched, si aCrReabeng tfmé difBfolchad mitutdd aghareaterabtdddlale (ihapged by a
charge being generated, it is preferable that it is etched by a wet etching

met hod, andalsd bherKAPrediaite iakentioh ) R¥ek SoMpLLéd! GrikPRBeSteduptst he
| am nated | ayer of aninorganic insulating filmand an organic resin film

is etched, o@nlphel RgoHnd2NihriGH Tarfdud® ) sir?tif@giné’rh&be??%?nﬁﬂﬁgll{)gﬁ{:n film

is formed and wet etched after the inorganic 1nsulating as en dry
etched. In e i1 i C Sj i i 3, used
For the i neRiesian: 5a0fofiFsrH oy bt S cbE b E Ul EL e d 03
radi us of ryvature_at, the upper.end.poyrtion.as.shown in Fig. 8 .however, in
the case wRSFELtnEh b osbRecH-V8 srgar enrEEiASEPaPar Brouiority gan c
material is used for the inter layer dielectric 22 it is a crosg-sectional

view of a G8FiLgREALYPEexs throRkmosPPege Pf A5Rcfchumddity ake 68y €sbhit

invention is a case where .
shown. 4 samples were prepared, respectively, and the

measurements were carried out, however, as shown in Fig.4, all
of the conventional samples show that the non-light emitting
region existed at the stage immediately after these have been
fabricated, the fact that the amount of shrink increases along
with the time passing can be read. It should be noted that
although in Fig.4, data at the time at 300 hours passed and
after that time of the conventional samples were not recorded,
it 1s because the deterioration has progressed to such an extent
that none of it could be measured. On the other hand, as shown
in Fig.4, in the above-described 4 samples made according to
the present invention, even when 700 hours and more have passed,
the occurrence of a non-light emitting region and a shrink was
found in none of these samples.

Subsequently, a layer 112 containing an organic
-29_



it is made a type of light outgoing fromthe |ower surface, it is desirable
that a transparent material is used for the inter |ayer dielectrics 20-22.
Moreover, at the both ends of the first electrode ( anode ) 28a, insulating
matters (which is also referred to as bank, barrier, enbankment or the
like) 30 are fornmed and a layer ( which is also referred to as an EL | ayer
) containing an organic conpound 31 is formed on the first electrode
(anode) 28a. At -40 the ti_ne wh positio erforped, the
b gan & coRPBRRENALS HEBRTHRERPRACES TSI YAPEy SPRRLT ¢oRbas, Hhigh
heating, and it flies away in the direction of the substrate_by ogenlng t he

shutter at thReVAPHR™EIPIMR A Heede FEFILONCPE BRr3Drifede AcPayEh

contai ning an organi ¢ conpound 31 which is to be a light emtting layer (
cont ai ni ngootguat drspoiexeilonf| ayed 0 Munr i(§.665 &a)l.apeeferhbdyr oso
transportation |ayer, and electron injection layer) is formed by the
procedur e &hdto bhea deyedi ef dOnboLlidPgasitf whdchl, i ®cadiveyei h13 e fippued
direction and is vapor-deposited on the substrate passing through the

openi ng pobyiadmapop\deged idti cn nethodashy aSspattéhing amedthocb (F Ag nibD Y. an
organi c conpound 31 is extrenely thin, it is preferable that the surface of

the first ghegid ad§ers1 i a@ontfdimim@an @rgimec Yonipamd, atteay b wage be
carried out by performng the treatnent for polishing it chemcally and

mechani cal kY 44 eBnss 8Nidfd Y ebipoSVR d €aMAIINI 1 8Be1 4R Gdliight et of €a D!
after the patterning of the first electrode. In the case where the CW (

Chem cal NﬁCﬂ@@LﬁéieEQiamegght Sndd QL B hn llfnotﬂg%ntﬂa ﬁl@&%ﬁaqf 88 a
el ectrode 24 or an insulating matter 30 is nade |ess, i s thinned

whi le the gagoRortian ol tRLES J{aﬂgb%%n Aikaperade mg geﬂ{ G50 gHssace

flatness o irst e ectro can be ér enhan Mor eover, I n

case V\/nere g@e%e%%pdgﬁ%%%'s@ <o ofa f.%rgfggt a1 efn: Htv%ltl:k?*?ﬁés%:cl r&g}gl C 21

in order to enhance surface ness 0

el ectrode flg\r}gdggeg8gbplrtoplrla%r (if e%%% eneécll

It should be noted that since the cathode 113 gives the
damage to a TFT by X-ray which is radiated at the time when
it is vapor deposited in a vapor deposition method using an
electron beam, it is preferable that it is vapor deposited using
an electric resistance heating method. As a material for the
cathode 113, an alloy such as MgAg, MgIn, AlLi, CaF,, CaN and
the like, or a £film in which an element belonging to I group
or II group of the periodic table and aluminum have been formed
into a £ilm made of an alloy by a co-vapor deposition method
may be employed in a film thickness ranging from 100 nm to 500
nm. The cathode made of a thicker film can better block the
diffusion of water and oxygen into a layer containing an organic
compound.

Through the above-described steps, a light emitting
-30-



that the occurrence of cracks is prevented by providing an inorganic
insulating filmas the inter layer dielectric 22, and the occurrence of the
non-light emtting region and the occurrence of the point defects generated
i mredi ately after the fabrication are suppressed. Mreover, in order to
enhance the degree of cleaning on the surface of the first electrode, the
occurrence of dark spots and point defects are reduced by perform ng the

washi ng (brush washi ng and sponge, washi ng), for the purpose of cleapjng the
forei gn maftePEnE HBsYRLGY ther i%ﬁa%otﬁﬁgﬁQF é¥i§?g@h§995rﬁﬁgi5heof t he
insulating matter 30. For the first electrode (anode) 28a, a transparent

el ectri cal PymeeRdeEt the PPLATL (AESCEAdRAm BREBTFINCEE| aan aPe of9Ted. | ndi um
oxi de-Zinc oxide alloy ( 1n203-Zn0) , Zinc oxide (Zn0O and the |ike) may be
enpl oyed. MoreovEr,addition, | agufiesingbhat cepdibion, phbt bscpsefeyabde

non- phot osensitive organic material (polyimde, acryl, polyam de,

pol yi m deabhat, thesi theomabermounges oing eds) ,perfornedamndemateitadgésil i con
oxide, silicon nitride, silicon oxide nitride or the like) formed by a CvD
( Cheni cal aMapsphbeposuhier hnmathedpharipubiresisuge)ehtododnd Bofoshéng

met hod, or a lam nated |layer in which these are |am nated and the |ike can

be enpl oyeHouMafamie theds Ot £SEASist tV€anegariith BBicfddd spenused Nextl he
insulating matter 30, as for a photosensitive organic material, there are

two kinds hftbhesPtAieibietctays| a5 iifidebidtedl over @neegdabl¥esuffacet ype
phot osensitive organic material which is not dissolved in an etchant due to

phot oser e organi Il t in an :
mator al whoei 18 o @ls  fhed vEREUE KRakiRg, BAPPITE, FokT Ry
ei t her Ca%?ﬁu@&%"&@ aé@héiu&ﬁ?ﬂ: £dk 156 ﬁﬁ%%ﬁc‘@{%e.re cESE&ﬂrxTée to/PEhe

phot osensitive organic nmaterral is used for the 1nsulating tter , as
i[}‘r"c’gt iuPeF%?o%%geiﬂ%ﬁﬁ@ﬂsg%8c2§siln&“h}éﬁgrs ”Eﬂécf%ﬁﬁ‘i{i &Qi&m#gi &Peint
pper “ent portion; howevér, In e case ere
can be efficiently formed.

Moreover, in Fig.2B, a photograph in which a section
at the end portion of the barrier 111 in Fig.l was observed
is shown. It should be noted that the region surrounded by chain
line in Fig.2A corresponds to Fig.2B.

In Fig.2A, the reference numeral 200 denotes a substrate,
the reference numeral 201 denotes an under coat insulating £ilm,
the reference numeral 202 denotes a gate insulating £ilm, the
reference numeral 203 denotes an inter layer dielectric, the
reference numeral 204 denotes a silicon nitride f£ilm, the
reference numeral 205 denotes a first electrode (anode), the
reference numeral 206 denotes a barrier, the reference numeral
207 denotes a layer containing an organic compound, and the

reference numeral 208 denotes a second electrode (cathode).

In Fig.2A, since the barrier 206 has a curved surface
-31-



a positive type photosensitive organic material is used for that, it is a
cross-sectional shape of the insulating matter shown in Fig. 3. Moreover,
in the case where it is the insulating matter 30 conposed of an organic
material, the insulating matter 30 nay be covered with an inorganic
insulating film(silicon nitride filmfornmed by a sputtering nmethod, or the
| i ke). Moreover, in the case mhere for the insulating matter 30 or the
inter |ayer di el ectrics - nic material i s us g%ln order tq
remove gasBS Wi URRSE oP ‘P]’ét+‘?ﬁ‘rﬁ & (F§gulﬁﬁo?‘f’é’ﬁ?u‘?‘66§ &P gasted
degassing by performng the heating treatnment in the vacuum _and it is

pr ef er abl elLRgt 18 F&?eaAéonﬁéﬁﬁlhesaﬁ 6PEYRACSEERBEANAT 3the s1PBRHelNES t er
t he degassi ng has been performed. The occurrence of a shrink can be

suppr essedPpytpenf 20eb fgradion segyanded by tihe dobtedol DEOEN FhgdRAl el v
before the filmformation of a | ayer containing an organic -43 conpound
31 has beeanpienéoramcndle i(:apeaf anghkgothedt t=hesdegansi ngbeswpenf enaed by
again perform ng the vacuum heating after the formation of the |ayer

cont ai ni ngsapfatgaof ctlvd uytt-atle alldr eheeside sulfacasE whereatpiethe
inter layer dielectrics 20-22 an inorganic insulating filmis used, the
filmfornmitonsnggnbeycalbpetdgouantly the PENPefBiROIf0the SpUNIRhioE ©®t hod,
however, particularly, silicon is used as a target by a RF sputtering

met hod, a gbkhmeanoni ikl dg kkldaihented only by nitrogen gas or the m xture
gas of nitrogen gas and argon gas by applying the filmform ng pressure at

0.1 Pa-1.5 Pa, a fB8otEfIUENGY mRAPWSia0oF3P WY AFPAr alanl 3xcath ru].na{?ﬂe

setting the substrate tenperature at roon1tenperature to 350C,

ext remel y é{a%Q”thEeb%zoﬁﬁlsEQl@U g?fg % ie:?Q ﬁéa\ﬁ‘fébef?r‘é 9‘9}10%2' ng to

| group or group e perlo suc and t e ot

ke BRSPS IR N X TR N

(preferabl Xifgeren’t (conizr J Ictomp%rpiggstc?%%% gggglguration of Fig.2A,
however, it is a gentle sloping side surface having a curved
surface only at the upper end portion.

As a shape of the barrier, either of them will do, and
either of them can prevent the occurrence of a non-light
emitting region generated immediately after the l1light emitting
element has been fabricated.

Furthermore, the coverage can be enhanced by forming
a layer (first laver) containing an organic compound being in
contact with the anode using a coating method. An example of
a flow chart of the steps is shown in Fig.6A-Fig.6D as the
followings: first, an anode 610 and a barrier 611 are formed
similarly to Fig.1lA, and the surface of the anode is washed

with a sponge similarly to Fig.1B (Fig.6A). Then, after a first

layer 612a was baked by a coating method (Fig.6B), and
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alum numis used fromthe viewpoints of electric charge injection
characteristic and others, in the case where a material containing lithium
is used for a cathode, there is a fear that the operation of a transistor
is damaged by the diffusion of lithium however, if it is a silicon nitride
filmfornmed by a RF sputtering nethod, it can prevent lithiumfrom-44
diffusing in the TFT. As for the layer containing an organic conpound 31,
in the case where it is de for a full color di ay, materjpal,l ayer
Show ng' ¢ nETPPOREEENYs SERRE drs o, RegPind A8 oy Tt hay e
selectively and approprjately filmfaqrned, respectively, concretely by a
vapor depoé?FFBﬁmF'r@t'h LS SLRIHD L a¥sTols o2 cﬁﬁ§ﬁl\éﬁn§ya8n°1:ﬂ?‘¥f'%%/
nmethod. In the case where the | ayer contai ning an organi c conpound 31

showi ng t heompgrRdcand & 6atBPAgr &b akst damigatsdnky a vaPPRedppesthion
Exanpl e, after a-NPD has been filmformed in a thickness of 60 [nnj, Al g3
to whi ch Dnebhhads (Fdan 68ddedhes ¢¢currenaedoforthe Inqpitlight temyttangr of
green color in a thickness of 40[nn], and CaF2 is filmforned in a

t hi ckness opégiohnrjerferratead eimmeddatiedjyecaf ber| Aper . eMmentehas nbeémr case
where the | ayer containing an organi c conpound 31 show ng the |ight

em ssi on ofabriieatelaran Hef ol imiinadéticdry @nhaléRnpthbemywvdrdge horwedlin ' a
t hi ckness of 60 [nm, BCP is filmforned in a thickness of 10 [nm for a

bl ocki ng | agethesnibéneos alEriaPgot Alahdl ippihitl Mefectedcan Bethédkoeds of
40 [nm for an electron transportation |layer, and CaF2 is filmforned in a

thi ckness g§ deditdlng Ané i n¥1REIEN oltNn@A L1t 8Ngt@Yies .bVRIeRAEHE makihg case
where the layer containing an organi c conmpound 31 showing red color Is

formed, aftge fs NEDHRESKRESH &£ |¥Rd Grima vyt B1okness tAk £An§aMErom! 93 toO
whi ch DCM has been added is filmfornmed in a thickness of 40 [nn] for a

light em tghngn! @%€ko- 4m p%sf%%gb‘i@ Olgg A3 1s filmforned in a thickness
of 40 [nni ’ ’

It should be noted that in Fig.6A, the reference numeral
600 denotes a substrate, the reference numeral 601 denotes an
under coat insulating £ilm, the reference numeral 602 denotes
a channel formation region, the reference numerals 603, 604
denote source regions or drain regions, the reference numeral
605 denotes a gate electrode, the reference numerals 606a, 606b
denote insulating £films, the reference numerals 607, 608 denote
source electrodes or drain electrodes, and the reference
numeral 609 denotes a wiring.

The present invention comprising the above-described
constitution will be described more in detail with Examples

shown in the followings.
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for an electron transportation layer, and CaF2 is filmfornmed in a
thickness of 1 [nn] for an electron injection |ayer. Mreover, a |ight
emtting display device capable of performng the full color display nay be
made by separately providing a color filter ) a color conversion |ayer and
the like for white color light emssion. In the case where it is used as a
di splay device or a lighting device by which only a sinple display is
perforned, _a.t Y be made a single color light em ssion (representatively,
white coIoEEEﬂQEE—enission). For exanple, 1, 3, 4-oxadiazole derivative
(PBD) having the electron transportation characteristic may be dispersed
into polyvﬁggﬂEiﬁLﬁazole (PVK) having the hole transportation
characteristic. Mreover, white color |ight em ssion is obtained by

di spersing 30wt ~ B¥I D &8 antepe¥ieyn ofr &fs Fstiiste MtagiehttypRl bightt abl e
amount of four kinds of ° pignents (TPB, coumarin 6, DCML, and Nile red).
Mor eover, emihiingcdevicei gandefigsBBnissacepedsesettbenay vhewi bakens a
whol e by appropriately selecting an organic conpound filmthat emts the

| i ght of red cbhidn, laneoAgani orcohpdon®-Bi'l.mthat emts the |ight of green
color and an organic conmpound filmthat emts the |light of blue color, and
t hen, by superi npnsi Rggt Bemthed referahddienainéoas. 1 Mdeaotes, osdurce

(et hyl enedi oxyt hi ophene)/ poly (styrene sul fonic acid) aqueous solution

( PEDOT/ PSS3ignd6 1imel daivé i died eaip) il ifeFeirende dua@i@dus denotes a

sol uti on( PANI / CSA), PTPDES, Et-PTPDEK, PPBA or the like which will act as a

hol e i nj echiQB1 B idn 28R HEFELErEAYEMumd T BRchAeda 3ad Pstk@sh PN the
first electrode (anode) 28a. In the case where a hole injection |layer

conposed Of j e HMHGI 6T . %EQBVPW Ehbale FOFdRCL Man2 12224 | dgh JRLdrod

using a spin coat and the i1 ke was forned, the surface flatness 1s

Che hole. i By e iss Faberfee. Eh b iiatod BubBeBy ¥ dindihfy o s8R Bhgrr,

light  em sgign, cap, hey bt ALNRL, YRR ERGd yndll 50958, PLobR bi 90,

space in which an inert gas dried with a desiccating agent (not
shown) is filled. The reference numeral 7 denotes a connecting
region connecting an upper portion electrode being in common
with the respective light emitting elements and the wirings
located on the substrate.

It should be noted that a video signal and clock signal
are received from a FPC (Flexible Print Circuit) 6 which is
to be an external input terminal. Noted that although herein,
only the FPC is shown, a print wiring base (PWB) might be mounted
on the FPC. It is made such that a light emitting device in
the present specification includes not only the main body of
the light emitting device, but also the state in which the FPC
or PWB is mounted on the main body of the light emitting device.

Next, the cross sectional structure will be described
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emtting | ayer becones uniform In this case, after the hole injection

| ayer has been forned by a coating nethod, it is preferable that the vacuum
heating ( 100 to 200C ) is carried out prior to the formation of the film
by a vapor deposition nethod. It should be noted that an exanple of a flow
chart of the steps concerning this case is shown in Fig.6. For exanple,
after the surface of the first electrode ( anode ) has been washed with a
sponge, the formation of a Ii%ht emi tting Iager is Eerforned by a_vapor
deposi 11 onSRLBHoH it REGEEFBBFRG P t8nHct AREAYeHELBRHUE pARAI € Bi¥hy
tenporarily baking poly (et@yleneoxythiophene)/pol (styrene sul fonic acid)
aqueous sofRELLAN(PEVRITHELIT) ?Fm%ﬂtQH(ﬂ<ﬁ§§§t69t601ﬁm1%PwﬁﬁﬁﬁfoPeﬁelﬂdnutes
by a spin coat nmethod, fully baking at 200C for one hour, and further,

per f or mi nga$he Ardsaumirediitngtiie Orer dinggdrive WLre Wik ds, theapixgl 30

m nutes) on the entire -47 surface of it . Particularly, in the case
wher e convegcpdoni dnendnttheoteamdnadr siegitd.onadaenisinwa .gr ai Nns exi st on the
surface of ITOfilm these influences can be reduced by naking the film

t hi ckness of PEDO¥ RStowlid gid Inotidd ddbhert abfe@vehe sourbe shgrabhkire
PEDOT/ PSS is coated on the ITOfilm since it is not so good at
wettabilitgrieéteiréhetcpatd oy (RokplemehtaalyuMog) atirtuhist ihi weRibAS been
carried out by a spin coat nethod, it is preferable that the formation of
filmis cagrheeh@he M typeXta baal aUpléRamhéy tHpEMranaradcbhBinght 88ility
by neans of once washing it with pure water, and again, the coating of the

PEDOT/ PSS 881-MbaONAI 2-ERAANEY EgbebyF@ BRS Na CORAnAEL NeSrRRdi Y PakiHg 1t
It should be noted that after the first coating has been carried out, the

effect canahgnol CMRYBACN BU o0 BHRSabSoP I Iedeas gkl ASctMBasur T ace

is properly no by once washing 1t ure water ~. Moreover, 1n the

case wher eaﬁg@égfgewg%gfgﬁg uj??iﬂ f5f£l!1§] by tﬁnf&ﬁ sl bﬁj?ﬁg’ aghhnce it

is filmfornmed o ace” of , 1Tt 1s prefera at ninute
grains and the lLike | qcatedq on the end face, .the circunferential portion,

the term ni3PPEELPPEReHr £hdO¥FORCHE TN FMPM Ty TG Bh W Fhel R at hode

and the mﬁrings_of the | ower portion are
sandwiched between the lower layer of the gate electrode and

the gate insulating film 15 and in which there layer are
superimposed, a low concentration impurity region which is not
superimposed with the lower layer of the gate electrode, and
a high concentration impurity region which is to be a source
region or a drain region.

Moreover, a p-channel type TFT has a channel formation
region which is sandwiched between the upper layer of the gate
electrode and the gate insulating f£ilm 15 and in which these
iayers are superimposed, a low concentration impurity region
62d which is sandwiched between the lower layer of the gate
electrode and the gate insulating f£ilm 15 and in which these
layers are superimposed, a low concentration impurity region

62d which is not superimposed with the lower layer of the gate
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selectively renoved, and it is preferable that these are renoved with Oz
ashing or the like. Mreover, in Fig.7, the relationship between brightness
and voltage of four elenents ( Elenent 1; heating at 170C for -48 4 hours
and half , cooling for 30 mnutes , Elenent 2 ; heating at 250C for 30

m nutes, cooling for 30 mnutes, Element 3; heating at 270C for 30 m nutes
, cooling for 30 mnutes , Elenent 4; heating at 170C for 30 m nutes,
cooling for 30 mnutes) fabricated by applying the conditions of the vacuum
heating af¢tectepds/ hRiPecrORerHEEAFRED HPRTHTY sTRHBMR. WIRkedrdF ng to
t he experinental results shown in Fig.7, Elenent 4 fabricated under the
heati ng cokbelité ensovrcheeeyhen ar a78caiprregieon ndaeqier c GoTFEgvibeh 30

m nut es shows the nost excellent brightness. Mreover, it is read from

Fi g. 7 t hatf&esentddive lwimaticd maylde flogmedabyng koodntCMOS ofrdwebti ng at
170C for 4 hours and a half and Elenent 3 fabricated under the heating
condi ti onsa pMb®atp Ngypé MFOL @lechit conpaMoOg (0 ofberMEs pnettcuit .
experimented under other conditions , and it is considered that PEDOI/ PSS

has been despésved, y theaigh Af iy pEbeBRBiExAM T, BRIV ASSintdgretd@ct s of
enhancenment of |ight em ssion efficiency, elongation of lifetine, and

reducti on efp&!A/LLHILEHNEI &BetvaRd Adifit he BEEn Y dn FHEt N IDFLee it Can
be confi rmedpf romFig.7 that El enents using PEDOI/ PSS realize the reduction

of dri ve VoLt ayn Mbj LOYETmoR RECOUEaEY CEDT BECSRERT ROBRIe 3201hi £ bint O be

an upper portion electrode is formed on the [ayer contalining an organic

conpound 3&eb%10u %(&pgg dﬁg?ggél g%gﬁ%ggg but! g&tt;ah&:lgrﬁ?.stance heati ng

nmet hod) or a sp _erlnS to this, a t“em tting el enment

Co e ! oo IPAEC P e, e RERS G SR 19

|C2| E):]e Cas§w1 glgne.néhgol,l %Q]td eam ﬁfﬁﬁglf*'q?”g@ p&?{e%d%ﬂc&u%irﬂ%dea O:éil\?@tl: te
electrode (anode) 28a which is to be a lower portion electrode
electrically connected to a TFT for controlling the current
50 which is connected to the first electrode 28a and its drain
region or source region (high concentration impurity region)
62b. A plurality of TFTs are formed at one pixel. The TFT for
controlling the current has a channel formation region 62a
which is sandwiched between the upper layer of the gate
electrode 66b and the gate insulating £ilm 15 and in which these
layers are superimposed, a low concentration impurity region
62d which is sandwiched between the lower layer 66a of the gate
elec-:trode and the gate insulating film 15 and in which these
layers are superimposed, and a low concentration impurity
region 62c which is not superimposed with the lower layer of

the gate electrode 66a. It should be noted that the reference

numerals 23, 24 denote source electrodes or drain electrodes,
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light emssion, a color filter ( for the purpose of sinplifying, herein, it
is not shown) conposed of a coloring |ayer and BMis provided on the
substrate 10. The second el ectrode 32 functions as a wiring common to the
all of the pixels , and has been electrically connected to the FPC (
Flexible Print Crcuit ) 6 via the wiring . It should be noted that in
Fig.8, a connecting region 7 which connects a second el ectrode 32 to a
wiring 45 a.s shown, the second electrode 32 is electrically connected to
this FPC b3 otRe nEcfeeenrei pignasal \pt cdoRetedm tFRNRREH G| e 5LETUHE a
term nal el ectrode consisting of an el ectrode formed by the same step with
that of thehiehe epnurertde, the elfdaistodeliemtmaficny 28k store thep Bgh t hat
of the source electrode or drain electrode and the el ectrode fornmed by the
sane step epndenhunatdoént imphrisy elegdomo®@b28a, has been pasted using an
adhesive such as an electrically conductive adhesive and the like with the
FPC (Flexible Primi @igc8B, &. dyosde ssptidrel conewr usfi an TFTt heor
terminal is not particularly limted and can be appropriately forned.

Moreover, &bRtE6BLING fubStdiddrerfk | §0past a1t oget hewitshifiga 79ealid1da agent
5 containing a filler in order to seal -50 the light emtting el enent

formed on theasubsheat £1 4 snokwnShawl #1§2N048h @t rarspRseERSAGPRSEd Of a
resin filma.n order to secure the interval between the sealing substrate 4

d the |ight e _ kL, Al i h
ot ogen ity Edhble e EAGTRIA. SRYnAELLANECRE HRPTno o pIGELL BEP gECh oS
$ g .

T used accipariel ForASEEL, PEaTORE eb WiliBhCAPE AL b0 B0a PRI 4271 N

agent 5 15,1 dreteﬁfgrc%&%gée,eréils thgloeugrﬁh\ég' L ya Srsuiﬁ‘%i?xiéygffyﬂg 1{%?}(163

penetrate : _ ance Iccatl ng agen ! _ _
T 10 o SAAgE] Rl B LS SRR S TP SRt D (1

reference numerals 47, 48 denote source wirings or drain

wirings, the reference numeral 60b denotes a source region or
a drain region, the reference numeral 60c¢ denotes a low
concentration impurity region which is not superimposed with
a gate electrode 64, and the reference numeral 60b denotes a
low concentration impurity region which is superimposed with
the gate electrode 64. The capacitance 41 forms a holding
capacitance with an electrode 46 and an electrode 63 by making
the inter layer dielectrics 22, 20 as a dielectric, and further
also forms a holding capacitance with an electrode 63 and a
semicc;nductor film 42 by making the gate insulating film 15
as a dielectric.

Moreover, as inter layer dielectrics 20, 21 and 22, a
photosensitive or non-photosensitive organic material

(polyimide, acryl, polyamide, polyimideamide, resist or
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conposed of FRP (Fiberglass-Reinforced Plastics), PVF (poly vinyl

fluoride), Mylar, polyester, acryl or the |like can be enpl oyed except for a
gl ass substrate, quarts substrate and others. Mreover, after the sealing
substrate 4 has been adhered using the sealing agent 5, it is also capable
of being sealed with a sealing agent so as to cover the side surface
(exposure surface). As described above, a light emtting el enent can be

conpl etely. bl ocked_fromthe external by sealing the |jght emtting el enent
Cn The. ol SRER2OETEAPORIEE zan Tt oot GHE Gu PG EERL SUEARE PR and

oxygen pronoting the deterioration of an _organic conpound |ayer from

i nvadi ng | fPYtteringeethrs. & FVBnt CEWFFP%QVEEQFCBeH8§Fﬁ@oﬂﬁemﬁFgﬁd
reliability, in which -51 a shrink has not occurred, can be obtained.
Mor eover, BRE pracadring medhodofsisigen oxhile editloiqane nditmideur sidican

swi tching TFT of the pixel section of Fig.8, for exanple, only a LDD

(Li ghtly Deopddexiimide agidorh®dd-kehi.coriaslamingtpdrliaysosi whiidh thesgat e
el ectrode via the gate insulating filmmy be provided between the channel
formati on legees Gz ahamimetedacanr &g omséd or InoWige &,egamwnihobfanic

Mor eover, the shape of the gate electrode is not limted, either, and it
may be madenkb2a@tdng €hiemt 200fhich aisSid@ippday Of shiniedd hiemidal Ehomgh
herein, a top gate type TFT has been exenplified, the present invention is

capabl e of ah@ai Bgvaps! tiesl JRGAkdketsodle hia difd datd AoEd1atimNgHoLy
structure, for exanple, the present invention is capable of being applied

to a bottoRs0@hR i ( 4 CERSsSidMIYadiPeinsdTde g 2ihar way di St agaer
type TFT. Moreéover, in Fig.8, a structure in which the first el ectrode 28a

was for rrediagsra_an&%ei&&?fﬁgisﬁgqsiellnf%&e &h44 b@@rpﬂi%ﬂ f&ﬂh@&hnvae@tg?source

region or a drain region een tormed 1's shown, however, it Is n

B e L UplTULRS, bk RERTRLR By B080ER" L0 RuoB iAol tchygg 2
been provided for the purpose of performing the hydrogenation
terminating the dangling bond of the semiconductor layer by
performing the heating treatment. It can hydrogenate the
semiconductor layer existing in lower location regardless of
the existence of the gate insulating f£ilm 15 composed of a
silicon oxide film. Moreover, the inter layer dielectric 21
is selectively etched so that the upper end portion of it
becomes a curved surface having a radius of curvature by a wet
etching or a dry etching after the £film made of a photosensitive
organic material has been formed by a coating method. Moreover,
in the cése where an organic material is used for the inter
layer dielectric 21, it is preferable that it is covered with
a silicon nitride film, a silicon film oxide nitride f£ilm, an

aluminum oxide nitride film or the inter layer dielectric 22

consisted of these layers laminated in order to block so that
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el ectrode has been fornmed. Mreover, after an inter |layer dielectric for
covering an electrode which is in contact with the source region or drain
regi on has been further provided and a contact hole has been -52 f or med,
a first electrode for connecting to an electrode on the inter |ayer
dielectric may be formed. Exanple 2 By inplenmenting the present invention,
various nodules ( such as an active matrix type liquid crystal nodule , an
active matrix, EL nodul.e .and an.actiye trix .EC ppndul e) can be .conpl et ed.
Narrel y, | by®i mptBNEn G Y pPEEBRPY (BT oS af PrBPS; HEStRRCARonet

equi pnments_i nto_which the various nodul es are i ncorporated, are conp| et ed.
Fol | owi ng gaﬁeﬁé°§P$SﬂlaﬁW?J@W'egﬁﬁ??GHV%1@HHFbﬁéﬁF¥%VE%%%1%%HE¥§g?hﬁigital
caneras; head nounted _di splays (goggle type displays); car navigation
systens; piBfeEtlereer dapleperdesl -pg%éﬁﬁﬁredmﬁl%’ézglf Isoraradieleatbifmat i on
termnals (nobile conputers, cellular phone, electronic book, etc.) etc.
Exanpl es oR2t hepeadse dlowk itheFidjLfupian OF thel dgpurbtieT from. tha s a
per sonal conputer which conprises: a main body 2001; an inmage input section
2002; a di spbayrstet LOnt@Q003e lkighta drdyiicargl ed@endt andrFthe 9Bffwsdoni deo
canmera which conprises: a main body 2101; a display section 2102; a voice

i nput sect ofntR4 (3npunpiet vd s dreawtheh2igBtOdmi t Bibgtd sme?tl G ahd TBRT| mage
receiving section 2106 etc. Fig . 9Cis a nobile conputer which conprises
a mai n bodynd?fHe BiKelMoxreildn OAn22RE cadd wHEGE ahc6egunig m&tét+roa12203
-53 operation swtches 2204 and a display section 2205 etc. Fig. 9D is a

pl ayer usi Agv@ngeeRE dhdfs tBEE B4 AP S chd LA 4161 ¢ aEPGRE aBetgtnafter
referred to as a recordi ng nmedium) which conprises: a main body 2401; a
di splay se¢ht@P 1ayer dielectric 21, it is necessary to bake again since
it is swollen when it is exposed to the solution such as peeling
off solution used in the other patterning step which is to be
performed later, however, it can be made so that the inter layer
dielectric 21 is not swollen by covering it with the inter layer
dielectric 22.

Moreover, the present invention is not limited to the
laminating order of the inter layer dielectrics shown in Fig.8,
or the order of the steps of £film formation and hydrogenation,
for example, the inter layer dielectric 22 in which the upper
end portion has been made a curved surface having a radius of
curvature may be formed after the inter layer dielectric 21
‘has been forﬁed for the purpose of preventing the diffusion
of the impurities on the inter layer dielectric for
hydrogenation and hydrogenated, and an organic resin material
has been formed into a film by a coating method and further

by a wet etching method or a dry etching method. In the case
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2402; a speaker section 2403; a recordi ng nedi um 2404; and operation
switches 2405 etc. This apparatus uses DVD (digital versatile disc)) CD,
etc. for the recording nedium and can performnusic appreciation, film
appreciation, ganes and use for Internet. Fig . 9E is a digital camera

whi ch conprises : a main body 2501; a display section 2502; a view finder
2503; operation swi tches 2504; and inmage receiving section (not shown in
the figur et c. 10A ) cel lul ar phone which ri.ses .. a, main body
2001 o HNGHE e 19ALEPBROB88,SE Vil 08 9P TSBEP, T 508+ PGl B3P88et f on
2904; operation swtches 2905; an antenna 2906; and_an image i nput section
( such as Bhex® g ﬁe?ﬁabﬁaEeEQ%rTETZg@qr%?EerF?BlcﬁoﬁF?sc%?ﬁg??aBYe book
(an el ectroni c book) which conprises: a main body 3001; display sections
3002 and 3803harge eeirg @WWBG‘GH 150|E€|e§ﬁr@$1§mtb@ﬁe§t39953t%@dan
antenna 3006 etc. Fig. 10Cis a display which conprises : a main body 3101;
a supportiby daset 2IChing tedblogly endt inntisd GRasw wheine aadinten, layer

di splay shown in Fig. 10C has small and -54 medi um si zed or | arge-sized
screen, fodieXaopricacensestedSofotRe LamheatedFlayeeroftannbmefganiice t he
di splay section with such sizes, it is preferable to mass-produce by

executing 8nsulatphg PRlheadd W BYganicbeésdhef Bimeis tchedn oAdydelseri bed
above, the applicable range of the present invention is extrenely |arge,

and the i nyeghh98 eabiherappl ii8d dteHdly @reaHOH Al P@sin of i Midrius
areas. Further, the electronic devices of this exanple can be achi eved by

utilizing éaymsam@%toat%e@oastbkueh@&%dﬁg@mh@,u&aﬂwmm%ag the
present invention, light emtting device without dark spots and w t hout

p0|nt def egt ncagybgtgﬁgaleted Furthernore, a light emtting device having
high reliability wthout causing a shrink even in the case where

In the case where a photosensitive organic resin
material is used for the intercalation film 21, it tends to
be a curved surface having a radius of curvature at the upper
end.portion as shown in Fig.8, however, in the case where a
non-photosensitive organic resin material or an inorganic
material is used for the inter layer dielectric 22, it is a
cross-sectional view of a contact hole as shown in Fig.l.

Moreover, since the present invention is a case where
it is made a type of light outgoing from the lower surface,
it is desirable that a transparent material is used for the
inter layer dielectrics 20-22.

Moreovef, at the both ends of the first electrode
(anode) 28a, insulating matters (which is also referred to as
bank, barrier, embankment or the like) 30 are formed and a layer
(which is also referred to as an EL layer) containing an organic

compound 31 is formed on the first electrode (anode) 28a. At
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the long tinme passes can be realized. -55 WHAT IS CLAIMED 1S: 1. A met hod
of fabricating a light emtting device having a light emtting el enent
havi ng an anode , a | ayer containing an organi c conpound, which is in
contact with said anode, and a cathode which is in contact with said | ayer
cont ai ni ng an organi ¢ conpound, said nethod conprising the steps of:

form ng an anode; form ng an insulating material for covering end portions
of said anode washi n a surface sai.d .anode mitg rou gong

per f or mi ngtRe VST B {EForE ReFA§EPetontaprbTEIRHC
organi ¢ conpound i s forned, forning said | ayer_containing an organic
conpound; ﬁﬂBP?BPﬁihEFEPQﬁﬂiﬂﬁﬁ?lqps iﬁﬁﬂ%ﬁéeﬁbéﬁrﬁiﬂ@tFo°c¥%§h$§an99ere|n
tenperature of said vacuumheating is in the range from 100C to 250C. 3. A
met hod acchedthngt card ditm fligscpwnl in sthe difreadrifagy wifngheasubsbraten
heating, a step of form ng said | ayer contai ning an organi c conpound and a
step of fobyiopesing that reldet tage ath ther itiowr whed bbe vaperrdesgositihount
being in contact with an atnospheric air. -56 4. A method according to
claiml, wherpsmnfemed yvaclayercabnhgihdsgaanegrgemiod compuoumdBllwkidl- 3Pa
to 1 x 10-6Pa. 5 . A nethod according to Caim1l, wherein a step of formng

sai d cat hogle Hosbger 1 0gRE @it tih ¢l agel- Codreta Hi fig Bolleat s pei tetien a
sputtering method. 6 . A nethod according to claim1l wherein said |ight

emtting dexyee, i Boi8CHH POEEL6H 1Q§@r00@1é§{§6$eﬂréﬁ@ﬁbih@tﬂéﬁupa§&63|St'ng

of a cellular phone, an electronic book,
and electron injection layer) is formed by the procedure that
the organic compound gasified f£flies away in the upper direction
and is vapor-deposited on the substrate passing through the
opening portion provided at a metal mask. Since the layer
containing an organic compound 31 is extremely thin, it is
prefefable that the surface of the first electrode is flat,
for example, the surface flattening may be carried out by
performing the treatment for polishing it chemically and
mechanically (representatively, CMP technology) and the like
before or after the patterning of the first electrode. In the
case where the CMP (Chemical Mechanical Polishing) is performed,
if the thickness of an electrode 24 or an insulating matter
30 is made less, or it is thinned while the end portion of
electrode 24 is tapered, the degree of surface flatness of the
first electrode can be further enhanced. Moreover, in the case
where an organic resin film is used for the inter layer

dielectric 21 in order to enhance the degree of the surface

flatness of the first electrode (anode) 28a, it is preferable
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di spl ay, a personal conmputer, a video canera, a nobile conputer, a player
using a recording nmedium and a digital camera. 7. A nethod of fabricating
a light emtting device having a light emtting el ement having an anode, a
| ayer containing an organi c conpound which is in contact wth said anode
and a cathode which is in contact with said | ayer containing an organic
conpound, said nethod conprising the steps of: form ng an anode; washing a
surface of said anode with a porous sponge; form ng an insulating naterial
for coveri h§aEndhEoRGITEedCes A% R RErRE RGeS DRCREAYREARINGD

i medi ately before a |ayer containing an organic conpound is formed;, -57
form ng satBOFS@BAccaREHlAtARdakidMyasi theokpsardlayay fdéeAra§raccathode.

8. A nethod according to claim?7) wherein tenperature of said vacuum

heati ng i sabpd the paaysrensm 260Eheonesotight amitthod xegdedi agdt bhel ai m
7, wherein a step of perform ng said vacuum heating, a step of formng said
| ayer cont accungeaceopfathe pohpauddfectisagehepatbdf dbmmeddasailyg afitbode are
inturn carried out in series without being in contact with an at nospheric

air. 10. Atnethadrfcsoidhngrd GuppiidBsed WHekeoResqi tn itdsimtiocahhagcBas a
degree of vacuumof 1 x 10-3Pa to 1 x 10-6Pa. 11. A nethod according to

Caim7 ( wher @é@r@eséﬁrb_l@carfﬁ{%fidmtﬁéi SupLABRUSE IthePehiratNBUeBYrade,
el ectric resistance heating nmethod or a sputtering nmethod. 12. A nethod

accordi ng tReChEEHTFeHBE! & M $Pdt3Nhn@ThbihPULENEES d:% HRaRRe By ed
into one selected fromthe group consisting of a cellular phone, an

gLeCt roni CHRR@Krmangd! éﬂéao}'asr?irpf(r]ﬁ&'@h gs%&hgr%n& é(}i GATH S )afggbi le

nputer, a player Using a recording nedium and a digital canera. 8
the purpose of cleaning the foreign matters (dust and the like)
before and after the formation of the insulating matter 30.

For the first electrode (anode) 28a, a transparent
electrically conductive film (ITO (Indium oxide-Tin oxide
alloy)), .Indium oxide-Zinc oxlide alloy (In,0,-2n0), Zinc oxide
(ZnO0 and the like) may be employed.

Moreover, for the insulating matter 30, a
photosensitive or non-photosensitive organic material
(polyimide, acryl, polyamide, polyimideamide, resist or
benzocyclobutene), an inorganic material (silicon oxide,
silicon nitride, silicon oxide nitride or the like) formed by
a CVD (Chemical Vapor Deposition) method, a sputtering method
and a coating method,- or a laminated layer in which these are
laminated and the 1like can be employed. Moreover, a
photosensitive organic material is used for the insulating

matter 30, as for a photosensitive organic material, there are

two kinds if these are largely classified, that is, a negative
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13. A nethod of fabricating a light emtting device having a light emtting
el emrent having an anode, a |layer containing an organic conpound which is in
contact with said anode and a cathode which is in contact with said |ayer
cont ai ni ng an organi ¢ conpound, said nmethod conprising the steps of:
form ng an anode; washing a surface of said anode with a porous sponge;
formng an insulating material for covering end portions of said anode;
washi ng said surface of said anode with a porous sponge; performng a
vacuum heat TR PRAEOPSRE] b1 ver o eants et cRLAL avhich 1f BYhatt eoebWetund i s
formed; form ng said |ayer containing an organic conpound;, and formng a
cat hode. 1¥n am RGhRRE ARteot@ hhet Bhetapapsativgndianst .t eFpRreeei®le® said
vacuum heating is in the range from 100C to 250C. 15. A nmethod according to
claim 13, tiree ahetosangi tgiveperoniicrpertal aduwh headisapleeddoptioe

form ng said | ayer containing an organi c conpound and a step of form ng

sai d cat hoetechart idud tiontivarldight ,ohbweneserethew idagubebappepnigbealnct

wi th an atnospheric air. -59 16. A method according to claim 13, wherein
sai d vacuuwmsé@ati ng has a degree of vacuumof 1 x 10-3Pa to 1 x 10-6Pa .

17. A method according to Caim13, wherein a step of form ng said cathode

is perforned by am ehedddewhesbsd Asgatieattiyisk pAbRodenk it iveubt§in @
met hod. 18. A nmethod according to claim 13 wherein said light emtting

device is haeorpeiaigdusahiorere thel enled aftioy hka tHOWY CApisHdnd £ a
cel l ul ar phone, an el ectronic book, a display, a personal conputer, a video

g:x; 21 a FPYI 28, COIPYEREs RoPbBY Q" MFWVed JurdEld I, {Rf 4 Badi\ts %l 91 tal
curvature at the upper end portion, however, in the case where
a positive type photosensitive organic material is used for
that, it is a cross-sectional shape of the insulating matter
shown in Fig.3. Moreover, in the case where it is the insulating
matter 30 cémposed of an organic material, the insulating
matter 30 may be covered with an inorganic insulating film
(silicon nitride film formed by a sputtering method, or the
like).

Moreover, in the case where for the insulating matter
30 or the inter layer dielectrics 20-22 an organic material
is used in order to remove gases and water in the film, it is
important to perform the degassing by performing the heating
treatment in the vacuuﬁ, and it is preferable that a layer
containing an organic compound 31 is formed after the degassing
has been performed. The occurrence of a shrink can be suppressed
by performing the vacuum heating at 100°C to 250°C immediately

before the film formation of a layer containing an organic
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19. A nethod of fabricating a light emtting device having a light emtting
el enrent having an anode, a |layer containing an organic conpound which is in
contact with said anode, and a cathode which is in contact with said | ayer
cont ai ni ng an organi ¢ conpound, said nmethod conprising the steps of:
formng an organic insulating filmfor covering a TFT; form ng an inorganic
insulating filmconprising a naterial selected fromthe group consisting of
a silicon nitride filmand a silicon oxide filmover said organic

i nsul at i ngCPTPANBY Alshast aqaiy retHEed or K ngSaRradcdabdiceciliattatny
connected to said TFT over -60 said inorganic insulating film formng an
i nsul ati ngdegaesing ¥ pegfoamiesbynagabn therforingiteavadaumvizedt g a
surface of said anode with a porous sponge; perform ng a vacuum heati ng

i mredi at el gfbef dhe fiormytionmf hhailayeamconganndingarpouwgdnis ¢anpeand

form ng said | ayer containing an organi c conpound; and form ng a cat hode.
20. A nmet hsd. according to claim19, wherein tenperature of said vacuum
heating is in the range from 100C to 250C. 21. A nethod according to claim

19, wherein a stMprébvee! f an RtesSabds¥achdrdeatdingtnd Sifbes! 1Hyd# ng
said | ayer containing an organi c conpound and a step of formng said

cat hode ar&léﬂeéﬁfﬂc§ai6LQ§ QﬂtlhBréﬁﬁiéslﬂbﬁbQHin ef P! s G ACTLpa th an
at mospheric air. . A nethod according to claim19 , wherein said vacuum

heating h d f t P, hod
eating hag; sy %Sﬁ:ﬁn%t‘ifon gﬁéér”bg chrtityr 3&’& Bg . d L ﬂegﬁgd B 0

according to Caim19, wh n a step of formn e I's perforned

by an el ecL bl . Leph 3G Aealdd, P! had- ! piftad e 1'1%0?1‘9&@09%(16&5 24.

A net hod ac ordlng e T 1]

a target by a RF sputtering method, a silicon nitride film
formed only by nitrogen gas or the mixture gas of nitrogen gas
and argon gas by applying the film forming pressure at 0.1
Pa-1.5 Pa, a high frequency power (5-20 W/cm?) at 13.56 MHz,
and setting the substrate temperature at room temperature to
350°C, has extremely strong in blocking effect with respect
to an element belonging to I group or II group of the periodic
table such as Na, Li and the others, and can effectively
suppress the diffusion of these movable ion and the like.
Although it is preferable that a metal f£ilm in which 0.2-1.5
wt% (preferably, 0.5-1.0 wt%) of lithium has been added to
aluminum is used from the viewpoints of electric charge
injection characteristic énd others, in the case where a
material containing lithium is used for a cathode, there is
a fear that the operation of a transistor is damaged by the
diffusion of lithium, however, if it is a silicon nitride film

formed by a RF sputtering method, it can prevent lithium from
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device is incorporated into one selected fromthe group consisting of a

cel lul ar phone, an el ectronic book, a display, a personal conputer, a video
canmera, a nobile conputer, a player using a recording nedium and a digital
canmera. 25. A nmethod of fabricating a light emtting device having a |ight
emtting el enent having an anode, a |ayer containing an organic conpound
which is in contact with said anode and a cathode which is in contact with
sai d | ayer _containing an organi c conpound, said nmethod conprising the steps
of : forni nMrEfughagdeinf bRfi %ETan insul ati ng material for covering end
portions of said anode; washing a surface of said anode with a porous
sponge; form ng &9 &par thenlayer meertaining GiyegandenpeeuRaundi ¢h. iEnijn
contact with said anode by a coating nmethod; perform ng a vacuum heati ng

i mredi at el Yheefage whergydt tomadeaifiogy a Satbmdlomydiispleynpaumaktesidbr ned;
form ng said |layer containing a second organi c conpound by a vapor

deposi t i onlagéhashowimlg f thei hijglat cahhesibonR60f Arexdt dabbnacoprekmgedox| ai m
25) wherein said |ayer -62 containing a first organic conmpound is made of
a hi gh- nol £6d bakeesd Dot magt s sallpctaived Lyayed apphbpiribnelg SEGHEbMEGRNI C
conmpound is nmade of a | ow nol ecul ar weight material. 27 . A nethod
accordi ng &spéetive $bgELEBel r @twiSoBf dspd sh tyBsn e Hiesd Idgidg 1 N
t he range fro%looc tﬁ%;ZOOC. 28 -92\9%“ hodﬁ?elcco(flg(ib ng to claim 25 , v%erei n

sai d vacuum-hgadi e as; @1 e WL Pr YRC WMk Je¥ H8tREA. 1en lipe Is&Pa. 29.
A nmet hod according to Caim25, wherein a step of formng said cathode is

per f or med %e,@@ tq'leeﬁ.tag’e(i‘ esﬁ%}aggs Vﬁﬁa&f%ﬂ‘xi@ %o%daaipaﬁ&sﬂaggtﬂ@t hod.

30. A neth according to c erelnh sal I'ght emtting vice is

i ncor por at ed.i 06,1909 3L £ELedn £8T3L 1S #5304, 1in the present Example,

after o-NPD has been film-formed in a thickness of 60 [nm],
Alg; to which DMQD has been added is film-formed for a light
emitting layer of green color in a thickness of 40{nm], and
CaF,; is film-formed in a thickness of 1 [nm] for an electron
injection layer. Moreover, in the case where the layer
containing an organic compound 31 showing the light emission
of blue color is formed, after & -NPD has been film-formed in
a thickness of 60 [nm], BCP is film-formed in a thickness of
10 [nm] for a blocking layer using the same mask, Alqg; is
film-formed in a thickness of 40 [nm] for an electron
transportation layer, and CaF; is film-formed in a thickness
of 1 [nm] for an electron iﬁjection layer. Moreover, in the
case where the layer containing an organic compound 31 showing
red color is formed, after o-NPD has been film-formed in a
thickness of 60 [nm], Alg; to which DCM has been added is

film-formed in a thickness of 40 [nm] for a 1ight emitting layer
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consi sting of a cellular phone, an electronic book, a display, a personal
conputer, a video canera, a nobile conputer, a player using a recording
medium and a digital canera. 31. A nethod of nmanufacturing a |ight
emtting device having a light emtting el enent conprising an anode, a

| ayer containing an organic conpound in contact wth said anode, a cathode
in contact with said | ayer containing an organic -63 conpound, said

met hod conprising: formng an anode; formng_ an insulating material which
covers an %ﬁdrﬁgr?Ob?rsaﬁgqahﬁﬂégl%%ﬁﬁﬁﬁﬁﬁé.%%r?a%%lﬁknéﬁﬁdoﬁnéﬂe[ﬂmﬂh a
por ous sponge; conducting a heating in an inactive atnosphere; performng a
vacuum heafpR@an orheditaiad frigaspostatiopedayemt apnflgpkn isr fhhncfeomedund i s
formed; form ng said | ayer containing an organi c conmpound; and formng a
cat hode. 32n.aAthickondsacofr di hgmtofolraiam &leothmmeiim jeditd ommclayeheat i ng
has a degree of vacuumof 1 x 10-3Pa to 1 x 10-6Pa. 33. A nethod according
to Caim3l, whenMoireavet £pa alidglot embtsimg dbépbae devpeefl oapavlbyoan

el ectric resistance heating nmethod or a sputtering nethod. 34 . A nmethod of

manuf act urp8gearhiglt tRE1 Ful Ngcoeyt CeibpYaRdmay! behhasl by i sepetetey
conprising an anode, a |ayer containing an organic conpound in contact with

sai d anodepr_aviamﬁcaecbmo%oz&f@ér Wial 8o $81 & drdefs L 8B én @ R hif D8REC
conpound, said nmethod conprising: form ng an anode; form ng an insul ating

material whheN,oVET So Aol SNt dm i on Of 1S &b e wneRehiRgs1 8 goLgace of
said anode wth a porous sponge;
as a display device or a lighting device by which only a simple
display is performed, it may be made a single color light
emission (representatively, white color light emission). For
example, 1, 3, 4-oxadiazole derivative (PBD) having the
electron transportation characteristic may be dispersed into
polyvinyl carbazole (PVK) having the hole transportation
characteristic. Moreover, white color 1light emission is
obtained by dispersing 30wt% of PBD as an electron
transportation agent and a suitable amount of four kinds of
pigments (TPB, coumarin 6, DCMl, and Nile red). Moreover, a
white color light emission is capable of being obtained as a
whole by appropriately selecting an organic compound £ilm that
emits the light of red color, an organic compound f£ilm that
emits the light of dreen color énd an organic compound f£ilm
that emits the 1light of blue color, and then, by superimposing
them and mixing the colors.

Moreover, poly (ethylenedioxythiophene) /poly (styrene

sulfonic acid) aqueous solution (PEDOT/PSS),
-46-



conducting a heating in an inactive atnosphere; irradiating said anode with
an ultraviolet light; perform ng a vacuum heating i mredi ately before a
| ayer containing an organic conpound is formed; formng said | ayer
contai ning an organi ¢ conpound; and form ng a cathode. 35 . A nethod
according to claim34 , wherein said vacuum heating has a degree of vacuum
of 1 x 10-3Pa to 1 x 10-6Pa. 36 . A nethod according to Claim34 , wherein
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whole surface of it, it is preferable that minute grains and

the like located on the end face, the circumferential portion,
the terminal section of the substrate, the connecting region
of the cathode and the wirings of the lower portion are
selectively removed, and it is preferable that these are
removed with O, ashing or the like.

Moreover, in Fig.7, the relationship between brightness

and voltage of four elements (Element 1; heating at 170°C for
~-48-
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, | QOY%& (Aftéﬁ%ﬁbd@/‘ﬁ 'S has" "t ¥¥fmed into a £ilm is shown. According
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' 109& f 109& VE*EE [+ +++dE
& 10%& () - lgmqe&ni(.)l fabr/:Lcate b%er the heating conditions of heating

ment 4

at 170°C for 4 hours and a half and Element 3 fabricated under
the heating conditions of heating at 270°C are bad comparing
to other Elements experimented under other conditions, and it
is considered that PEDOT/PSS has been denatured by heat. As
for Elements using PEDOT/PSS, the effects of enhancement of
light emission efficiency, elongation of 1lifetime, and
reduction of electric noises and the like are obtained.
Furthermore, it can be confirmed from Fig.7 that Elements using
PEDOT/PSS realize the reduction of drive voltage.
Moreover, a second electrode (cathode) 32 which is to
be an upper portion electrode is formed on the layer containing
an organic compound 31 by a vapor deposition method (electric
resistance heating method) or a sputtering method. Owing to

this, a 1light emitting element composed of the first electrode
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the wiring 45.

Moreover, on the terminal section, a terminal electrode
consisting of an electrode formed by the same step with that
of the gate electrode, an electrode formed by the same step
with that of the source electrode or drain electrode and the
electrode formed by the same step with that of the first
electrode 28a, has been pasted using an adhesive such as an
electrically conductive adhesive and the like with the FPC
(Flexible Print Circuit) 6. By the way, the construction of
the terminal is not particularly 1limited and can be
appropriately formed.

Moreover, the sealing substrate 4 is pasted together

using a sealing agent 5 containing a filler in order to seal
-50-



(10% & ()-Y&10% & ()-Y$' | 10% & ()-Y" 10% & () - mOCCCDeDkDl Da?17 10K / K
/1 dFs9z109%K /K /& ()- Y710% & ()- Fy510% & ()- 9310% & ()-'1 1-10% /& ()-

/ 10% & () -1 DnDnDDDD1ENEGH? 10K /K 71dl F! 109%& ()-Y, : ! 10%& () - @@ 0% () -
109& ()- 109 ()- 10K /K / 10K /K /nEEE%TFFFAEH7 10K /K /!dl 109%& () -

109& ()-1109& ()-111109%& ()-1f!109%& ()-1L!10% ()- FFGaKA GGIEH7 10K /K /!d
) 10% ()-Y 10%&' ()- $109& ()-1"10% ()- 10%&' ()- s109%&' ()- GGGH@H HHIEHT?

| /R - Y oL’ - oL’ -
10K /K /1 d1¥l¥e5 l]i%I/legtL éxznit\:{tgné%{qgém(e)ntlzflosz:_l'nqgg‘o@ the substrate 10. It should

be noted that a spacer composed of a resin film in order to
secure the interval between the sealing substrate 4 and the
light emitting element may be provided. Then, an inert gas such
as nitrogen or the like has been filled within the interior
space of the sealing agent 5. It should be noted it is preferable
that an epoxy resin is used as the sealing agent 5. Moreover,
it is desirable that the sealing agent 5 is made of a material
through which water and oxygen do not penetrate. Furthermore,
a substance (desiccating agent or the like) having an effect
of absorbing oxygen and water may be provided within the space.

Moreover, in the present Example, a plastic substrate
composed of FRP (Fiberglass-Reinforced Plastics), PVF (poly
vinyl fluoride), Mylar, polyester, acryl or the like can be
employed except for a glass substrate, quarts substrate and
others. Moreover, after the sealing substrate 4 has been
adhered using the sealing agent 5, it is also capable of being
sealed with a sealing agent so as to cover the side surface
(exposure surface).

As described above, a light emitting element can be
completely blocked from the external by sealing the light
emitting element in the closed space, which can prevent the
substances such as water and oxygen promoting the deterioration
of an organic compound layer from invading into it. Therefore,

a light emitting device having the high reliability, in which
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LFLLLLdBeF 10K /K

/1131 10965&' ()-Y/ 10%& ()-1-!1095& | ¥ 1096&. () - (g10%B&
109%68&' () - L%/FEW(\WP@%%% ‘i@%rf?d'l%éﬂ@ele hba -
106! dY9z10%BB& () - Y1 7! 1096& () - YS5
109%6& () - Y93' | 10¥Mr gOVamRN teNRGeseany7 ipyensigngie) pay1bigited to the
310%&' ()- Y109%&' ()- 10%& ()- F10%& () - OMOOOOOPdEdV7

structure of a switching TFT of the pixel section of Fig.8,

for example, only a LDD (Lightly Doped Drain) region 60c which
is not superimposed with the gate electrode wvia the gate
insulating £ilm may be provided between the channel formation
region 60a and the drain region (or source region) 60b. Moreover,
the shape of the gate electrode is not limited, either, and
it may be made the gate electrode in a single layer.

In addition, although herein, a top gate type TFT has
been exemplified, the present invention is capable of being
applied regardless of the TFT (Thin Film Trans ist_or) structure,
for example, the present invention is capable of being applied
to a bottom gate type (reverse stagger type) TFT and a forward
stagger type TFT.

Moreover, in Fig.8, a structure jin which the first
electrode 28a was formed after the connecting electrode 24
being in contact with a source region or a drain region has
been formed is shown, however, it is not particularly limited,
for example, a connecting electrode being in contact with the
source region and drain region may be formed after the first
electrode has been formed.

Moreover, after an inter layer dielectric for covering
an electrode which is in contact with the source region or drain

region has been further provided and a contact hole has been
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10  10%&' ()-F109& ()- 109 ()- F10%&' ()- s109%& ()- FY10% () - PFPzPPPQAQIEdV7
10 3- & 10%& ()-3*9! 10%&' ()- (@LO%&' ()- & 109%& ()-
$10%&' () - F" 10%&' () - AQ QQQQ7RWRXRyRJE;
110103s9! 109& ()- 31 7& 109%& () - 3S5& 109%& () - L3@LOY% () - 331109%& ()-3/! 109%& ()
-yRzZRRR- Si SSSyZ; 110F&10%& () - F! 10%&' () - F
& 10%& () - F& 10%&' ()- F! 109&' () - F&' 10%&' () - 10SS3TqTTT+UdE;
110F! 10%&' () -Fl ! 109& (’%'-5( FS!' 109%& ( &' 10%&'# F3&! 10%&' 810%&' |Q +Uk UUU
#VaVmVdE:; f%iﬂ“%‘bﬂ/&a( i 1%’9/%“(’30 ‘0‘5/&“(‘)“ ’1’6%?‘( )a’}:

109%& () - MAVWOWAME; 1103F7_ 109%& () - 3, 5! 109&
&310%& () -thues Tovkex ) layen pdgetgctriqougy (be Kk XXXeF10

, S109& () - YL0%& () -
10%&' ()-Yz10% ()-1010103 9! 109%&' () - XXYBYJYYYdEeF10F! 109%&' () -
s10%&' () - Y109%&' ()- S109% ()- FL10%&' ()- 310%&' () - YY, ZcZZZZdEeF10&S109%&' () -
$109& () - P08l )2 109&' ()-Y 109%&' () -
109&' ()-Z[?[Y[[[ 8\ dEeF10FL3& 109& ()- F31! 109& ()-F, /& 109%& ()-F-! 10%& ()- F*
1109 () - F( & 10% mpllamenting theVptaséAt{ fn¢entidn; ddkrious modules
10- -1 SF910% - & () - FO109%&' () - Fl 7& 109& () - Ff 5& 109%&’ ()-]D]]]] 4*n*dEdV710
FS&! 10% & (9udi? at084 &divielnatBYk & vipe 11U & é:}yftal module, an active

109% & ()-F' 10% & ()-n" " D e dEdV/10 3 10% & ()- 10% & ()-

10% & () - akd%& £1.- nﬁikﬁl%ég‘ &ﬂdFXTalQiétgiv(é Ratrix. e $sM{1d) can be
-10%4 & ()-3*10% & ()- (10% & ()- &310% & () - F$10% & () -
completed. Namely, by implementing the present invention, all
of the electronic equipments into which the various modules
are incorporated are completed.

Following can be given as such electronic equipment:
video cameras; digital cameras; head mounted displays (goggle
type displays); car navigation systems; projectors; car
stereos; personal computers; portable information terminals
{mobile computers, cellular phone, electronic book, etc.) etc.
Examples of these are shown in Figs. 9A to 9E and 10A to 10C.

Fig. 9A is a personal computer which comprises: a main
body 2001; an image input section 2002; a display section 2003;
and a keyboard 2004 etc.

Fig. 9B is a video camera which comprises: a main body
2101; a display section 2102; a voice input section 2103;
operation switches 2104; a battery 2105 and an image receiving
section 2106 etc.

Fig. 9C is a mobile computer which comprises: a main body

2201; a camera section 2202; an image receiving section 2203;
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"10% & ()-b u " $al aaaadE; 110(10( s9& 10% & ()- | 710% & ()- f5 10% & ()-3L3
10% & ()- 3110% & ()- / 10% & ()- aaab<bubbbyZ: 110( &s10%&' ()- Y10%& () -

109%& ()-Yz10%&' ()-Y ! 10%& ()-Y! 10%& ()- 10(bbcLcTewccdE: 110( S10%& ()- |
109%& () - YL0%& ()- L10%& ()- YF10%& ()- , 10%& () - ccdEdXddddE; 110( F*! 109& () -
(10%&' ()- & 10%&' ()- $10%& ()-Y"z10%& ()- 10%& ()-ddeUeee fdE

110( Y7@0% ()-F5 109 ()- 33! 10%&’ ()-F1! 10% ()- /10%& ()-Y, 10%& ()-
fNfFOfPFQFfffgeFl0

f 109 () - QR% é’t&?"i’o'é}ﬁ“?ﬁ F20410824 (3 - 1HIBIBE 8PTHIR™ ($28Pg§ER7h{ hdEeF10(
FS! 109 () - F9 10%&' ()-

1 109%& () - F! 100& 39 3I%0)@ @ PESHR S vh HGA5HBS IR a™ dog iabs 100
()-"S10%& () - Fy

109 () - Fs? Wl(a}n 5! neogrdedi (hg1e i madirer IRESHTEsh&O( §s 3D TEPRFIING. & 10%
& ()-F, ! 109 ()-F*1 10%: () - (&10% () - 9kykkkkkKl Rl uv71039! 10% & () - 3&! 10% &
() - 108 8 meldigumg) wipig-l8 dompd i :8 a main body 2401; a display section

& ()-3F710% ()-3,5! 109 ()-Rl | | mAnt mmEUV71039! 3F&! 10% & () -

,110% & ()243R2@ a speaker section 2403; a recording medium 2404; and

10% & ()-39! 10% & () - 3& 10% & ()-Y! 10% & () - m ni nnn#odEuV71039! 3" & 10% & (
) -3 & 10%cpdnatitdn @ik ches32£08 @%ck’ (Xhis apparatus uses DVD (digital
f9110% & () - 3L& 10% & () - #oRovooopBpdEUV71039! 1& 10% & ()- . 10% & () -

, S10% & ()ver'sdAre (ArddN0%U, (St3SHVE &He RIHHINP RN 0Gndl @4 () - 10
perform music appreciation, £film appreciation, games and use
for Internet.

Fig. 9E is a digital camera which comprises: a main body
2501; a display section 2502; a view finder 2503; operation
switches 2504; and image receiving section (not showp in the
figure) etc.

Fig. 10A is a cellular phone which comprises: a main body
2901; voice output section 2902; voice input section 2903;
display section 2904; operation switches 2905; an antenna 2906;
and an image input section (such as a CCD and an image sensor)
2907 etc.

Fig. 10B is a portable book (an electronic book) which
comprises: a main body 3001; display sections 3002 and 3003;
a recording medium 3004; operation switches 3005; and an
antenna 3006 etc.

Fig. 10C is a display which comprises: a main body 3101;
a supporting base 3102; a display section 3103 etc.

In addition, the display shown in Fig. 10C has small and
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10Z z 10Z Z 10Z z ! 93'10% Z & ()-@G{{{' | _| dEuv7103!

f10% & () -T®ILODgEe (DaBEern 09§ &hg) aFsubstgate) skgedodq & (1) mk

1109 & ()-_|||}1}}}dEUV7103! 3&! 10% & ()-3$! 10% & ()-3"! 10% & ()-F

1 109% & () - F! 10%2% @eseribragappve), —the agplBLOAIDS radi3lel OF( #hé )present

11 10% & ()-3/110% & ()-3,! 109% & () - F*

I'lzgfyagl gz(yé 3& - ?j)(ﬂa&%fém JisleQeeEhoyV1dO3E, @ndYthd Ml dnt d Taploé PR & () - 3
@' 10% & (Yo Vens Beid @Bt b 1 d 096 {PmaiSt 1OPRY 43 1 Fbs 19064 €) - FRA & (Ond, | 109%&.
"()-F! 109&' () - 4s&IEeF103! F" & 109&' ()-Y

| 109 () - Y 1098 da 1 & HeMAURS( & £ i HA%B 4 Am'S DB Jr ME)AAEE T QR 1.V 1SHIUE () - F-
1098 () - F+ 109&" ()- E(V 10%& ()- F& 109& ()-Y$ 10%& () - ZQdZPF10311010103s9
109%& () - 37, inati ; ns i

Loo ¢ ST SARInRE40T (35, FSPELIFYEIERT) 10, BEBR St L e 100 & () - Fa&l 10%
(& ()-F& 10% &

10% & ()- P 10%(%?-‘:(‘3’3‘1—"‘5?%0‘58 &t’g‘;;-g ?ﬁ\:)ﬁEEEF}B’a‘zE&HBcY/% g (])i-gﬂtltft%ix‘ét(j)“é%! 10% &
() - Fs& 109 & () -Fl & 109% & () - 359! 10% &' () - PE103! 3+&! 10% & () ~3( & 10%
0 ig&éé?ﬁ;%? 'gﬂé??"g%%?s@?iﬁo o PSRt apiattte el & 10%
f5s(10cyé & '(qufﬁ %fixz( @"(’fjt}‘é%fﬁ'!@.’%ﬁ-/f‘&l%?bé-%ﬁ‘b‘é}?{@ @Gevds® Baysng a high

110(Lgl0%& (2_— FF10%&' ()-F, :!1109%& ()-F:!10%& ()-3!10%& ()-F& 10%&' ()-10(m ed
E: reliability without causing a shrink even in the case wheéere

110( F& 109 ()-F: 1109 ()-1!1109% ()-Fs:!109%& ()-FY& 109 ()-1S!' 109 () - ZRJE
; 110( F+! 100k (dorng ot imegra§seRecanIRe (Ferddredor ()-F' & 109&' ()-F

& 10%& () - RB~dE;

110( 31 7& 109&' ()-3f5& 109 ()-3L3!10%&k ()-3319!10%& ()-F,/ & 109%& ()--f10%&
()-.feF1O( Y& 109%& ()-Y '"1109%& ()-Y

F109%&' ()-F:!10%& ()-101010399! 10%&' () -f VdEeF10( F& 10%&' () - Y! 10%& ()-Yf'!10%
& ()-YL'109%&' ()-FF& 10%&' ()-1 @

109%& () -19dEeF10( Y*! 109%& ()- Y(!109%& ()-F& 10%& ()- F$& 109& ()-Y"!10%& ()-F
& 10%&' ()-9v*hrdB4Fl

10! [ " 9S109%&' ()-3Y710%& ()-F@! 109%&' ()-F&3!'109& ()-F/!'109%& ()-F,!10%& ()-Opg
HF1 10!'3'10%& ()-!'109& ()-'109%& ()-!109%& ()-!10%& ()- 10 10+f QdEHF1
1001109 ()-!'109%& ()-s& 10%& ()-1!110%& ()-S!'10% ()-9! 109%& () - QIdEHF1

ﬁ.gn with
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10! (1 109& () -1 & 109& ()-$! 109%& ()-"!109%& ()- !109%& ()-1'!109%& ()- A?dEHF1
10! 1 S5 10%& ()-1L3 10%& ()-131! 10%&' ()-1/!10%& ()-- 109& ()-I*

100& ()-?_VuV71l 11 100& ()-!10%& ()-1'!110%& ()- 1088 1088

1088! °, sO@09B8& ()-117g10% () -V dEUV71
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10111109 () -1 /"1 109 () -1, "1 109 ()-*! 10% ()- (! 10%: ()- & 10%& ()-!+defgrd
V71 11" 1 10% ()- 10== 10=

10==!", "9T10%=& ( -IY710%&T()-I@E'lO%&f()-l&B'lO%&f() NdEdV71

1111 @! 1@@@&&&5@@4_&10%&' ()-1"110%&' ()- 109%&' ()-1!10%& ()-G~
FdEdV71 11!

"1 10%& () -1 mekhoy 0fl GeRTAFaLingCydight \emi Ui @?vnpemr(g aF¥QIRd V7 1

W TY-"1109% ()-1*1109& ()-1(!'10%& ()- @&109& ()-1$10% ()-1""!110%& ()-]dB47
1 emitting element having an anode, a layer containing an organic

10BB! e, 9@O0YBB& ()-YF7!109& ()-Y@®' !'10%& ()-Y93' 109 ()-Y1L' 1109% ()-Y/'!11
0%&' () - SPotbhipchdXB! WP () if to¥k'aCck- Witho8afd- £hAQER 4nd & Pthdde 10BB
10BBPVdEH71

10BB! | || 1G94 ¢H - 1§ 1A0YBnctL WikdV&s4)a AFSEOPRCONt alA¥Rg( and! AR 13 - Oi dEH
71 10BB!'| (109%&' ()-1& 109& ()-1$!'10%& ()-,"gl0%& ()-1 t109& ()-1'110%& () -

: WAEH71  compound, said method comprising the steps of:
loBB'Y@BIIO%&T()-Y&B"10%&f()-Y1'!1%%&f() Y/'lO%&f?)-l,!10%&f()-,*T10%&f()-
+t*i eFl1 .

1OBB|I"10%&'()-I"100&1()-|%2%%¥() 101010Y‘9|10%&'()-FF7&!10%&'()-inEeF1

10505 07, ()| 400 g AFRR 0ot W) an o o
| 1098 1 10% SY@LO0%& ()-S 109& () - $d2ndEeF1

1OBB|I(()?13%}% %g‘@%‘% ()210%13:()leocygz(§a (1 109%& () - & 109%& () - nbCl
10BB! @ALOY%&. ( ) Y@QR ()1 |10ty'

a sur aég_oglgégﬁ anode with a porous sponge;

performing a vacuum heating immediately before a layer
containing an organic compound is formed;
forming said layer containing an organic compound; and

forming a cathode.

2. A method according to claim 1, wherein temperature of

said vacuum heating is in the range from 100°C to 250°C.

3. A method according to claim 1, wherein a step of
performing said vacuum heating, a step of forming said layer
containing an organic compound and a step of forming said
cathode are in turn carried out in series without being in
contact with an atmospheric air.
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111" 11 109%& () -! Q% (s | 10% () -Fl 70 109&' Or %8 (,).-3f dEeF1
1" 1Y 109 ()- @ 1ﬂ%§'§1—'§0]1°%/% %e]ﬂr%?)&%&i%ocﬁ’ 814%‘32%’% R dEeFL
100111008 () - | LO%R ()- 1 10%& () -1 10%& %f | 10%E. % L 109" () -] MiEeF1
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1111 s' 11098 () -Fi9itrdos@amenay 1 1098 ()-L! 109& ()-13'110%& ()-1,'!109%& ()-0
2u5SdEZPFL 11" 1 *' 1109 ()-1( 109& ()-1& 10%& ()-, $T109%& ()-1" 109" ()-|
11098 () - 5s] dE;
11010YLY' ! 109%& ()- YF7' 1 10%& ()-Y, 5 ! 10%& ()-1 &3! 109&' ()-Y.' ! 10%& ()-1,! 109%&
"()- YNyZ; 71012 1e@idiqd of fergiqating a light emitting device having a
1109 ()-Y: ! 109%& ()-1"'110% ()-Y:!109%& () - 10NEJE;
110Ys: ! 1098t qht EmMiltI0Ng ¢)le@BSLOBEY g A GHRIde),- B31APe®’ ¢9ntaindug an - SpdE;
1101 * 109& ()-, (T10%&' ()-1& 109%& ()-Y$' ! 10%& ()-Y"'!109& ()-|
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1 10%& ()-1110%& ()-11"110% ()-BOxdEeF10Y93! 109%& ?)-YO! 10%: ()-1/1109%& ()-Y
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S0k () - (1 100 (X TERE e R ST AP £ 9 SRR RSP OTRAR O 6 S 101 591 1
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PF10YL' ! 1mt(533._n1ng an organic compound is formed;
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11. A method according to Claim 7, wherein a step of forming
said cathode is performed by an electric resistance heating

method or a sputtering method.

12. A method according to claim 7 wherein said light emitting
device is incorporated into one selected from the group
consisting of a cellular phone, an electronic book, a
display, a personal computer, a video camera, a mobile
computer, a player using a recording medium, and a digital

camera.
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washing said surface of said anode with a porous sponge;
performing a vacuum heating immediately before a layer
containing an organic compound is formed;

forming said layer containing an organic compound; and

forming a cathode.

14. A method according to claim 13, wherein temperature of

said vacuum heating is in the range from 100°C to 250°C.

15. A method according to claim 13, wherein a step of
—performing said vacuum heating, a step of forming said layer
containing an organic compound and a step of forming said
cathode are in turn carried out in series without being in

contact with an atmospheric air.
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said cathode is performed by an electric resistance heating

method or a sputtering method.

18. A method according to claim 13 wherein said light emitting
device is incorporated into one selected from the group
consisting of a cellular phone, an electronic book, a
display, a personal computer, a video camera, a mobile
computer, a player using a recording medium, and a digital

camera.

19. A method of fabricating a light emitting device having a
light emitting element having an anode, a layer containing an
organic compound which is in contact with said anode, and a
cathode which is in contact with said layer containing an
organic compound, said method comprising the steps of:

forming an organic insulating f£ilm for covering a TFT;

forming an inorganic insulating film comprising a
material selected from the group consisting of a silicon
nitride film and a silicon oxide film over said organic
insulating film by a sputtering method;

forming an anode electrically connected to said TFT over
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performing a vacuum heating immediately before a layer

containing an organic compound is formed:
forming said layer containing an organic compound; and

forming a cathode.

20. A method according to claim 19, wherein temperature of

said vacuum heating is in the range from 100°C to 250°C.

21. A method according to claim 19, wherein a step of
performing said vacuum heating, a step of forming said layer
containing an organic compound and a step of forming said
cathode are in turn carried out in series without being in

contact with an atmospheric air.

22. A method according to claim 19, wherein said wvacuum

heating has a degree of vacuum of 1 x 107°Pa to 1 x 10 °Pa.

23. A method according to Claim 19, wherein a step of forming
said cathode is performed by an electric resistance heating

method or a sputtering method.
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computer, a player using a recording medium, and a digital

camera.

25. A method of fabricating a light emitting device having a
light emitting element having an anode, a layer containing an
organic compound which is in contact with said anode and a
cathode which is in contact with said layer containing an
organic compound, said method comprising the steps of:

forming an anode:

forming an insulating material for covering end portions
of said anode;

washing a surface of said anode with a porous sponge;

forming a layer containing a first organic compound which
is in contact with said anode by a coating method;

performing a vacuum heating immediately before a layer
containing a second organic compound is formed;

férming said layer containing a second organic compound
by a vapor deposition method; and

forming a cathode.

26. A method according to claim 25, wherein said layer
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27. Amethod according to claim 25, wherein temperature of said

vacuum heating is in the range from 100°C to 200°C.

28. A method according to claim 25, wherein said wvacuum

heating has a degree of vacuum of 1 x 107%Pa to 1 x 10 %Pa.

29. A method according to Claim 25, wherein a step of forming
said cathode is performed by an electric resistance heating

method or a sputtering method.

30. A method according to claim 25 wherein said light emitting
device is incorporated into one selected from the group
consisting of a cellular phone, an electronic book, a
display, a personal computer, a video camera, a mobile
computer, a player using a recording medium, and a digital

camera.

31. A method of manufacturing a light emitting device having
a light emitting element comprising an anode, a layer
containing an organic compound in contact with said anode, a

cathode in contact with said layer containing an organic
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conducting a heating in an inactive atmosphere;
performing a vacuum heating immediately before a layer
containing an organic compound is formed;

forming said layer containing an organic compound; and

forming a cathode.

32. A method according to claim 31, wherein said wvacuum

heating has a degree of vacuum of 1 x 107%Pa to 1 x 10°°Pa.

33. A method according to Claim 31, wherein a step of forming
said cathode is performed by an electric resistance heating

method or a sputtering method.

34. A method of manufacturing a 1ight emitting device having
a light emitting element comprising an anode, a layer
containing an-organic compound in contact with said anode, a
cathode in contact with said layer containing an organic
compound, said method comprising:

forming an anode;

forming an insulating material which covers an end part
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of said anode;
washing a surface of said anode with a porous sponge;
conducting a heating in an inactive atmosphere;
irradiating said anode with an ultraviolet light;
performing a vacuum heating immediately before a layer
containing an organic compound is formed;
forming said layer containing an organic compound; and

forming a cathode.

35. A method according to claim 34, wherein said wvacuum

heating has a degree of vacuum of 1 x 10°Pa to 1 x 107°Pa.
36. A method according to Claim 34, wherein a step of forming

said cathode is performed by an electric resistance heating

method or a sputtering method.
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