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 to a sem conduct or
device including a circuit consisting of thin filmtransistors
(hereinafter referred to as "TFTs") and a manufacturing nethod thereof.
Further, the present invention, for exanple, relates to a light emtting
device using a light emtting elenent emtting fluorescence or
phosphorescence by applying an electric field to an elenent having a film
i ncl udi ng an organic conpound (hereinafter referred to as "organic
conpound | ayer") between a pair of electrodes, and to a manufacturing

nmet hod thereof. METRBODhQF BABRHOATENGt LIGYTJBMIT®ING DRWICEspeci fication
i ncl udes an inmage display device, a |um nescent device and a |ight source
(including illumnating devices). Further, a light emtting device
includes all of a nodule of a light emtting device attached with a
connector, for exanple, paERSROTIBXOB! eupr iNVeNT¢ORCUIt) or TAB (tape
automated bonding) tape or TCP (tape carrier package), a nodul e provided
with a prraked oer rag haeedrabna front end of the TAB tape or the TCP and
a nodule in which alight emtting elenent is directly nounted with ICs

(integrated cireHblgrdyefiOPnteith on0PedhRes) s Egﬂicoﬁdumbﬁ 48818

sem conductor device in this specification 1ndicates general apparatuses
that are gapafhengf e{ueﬁkbﬂ@'tng:onsisting of thin film transistors

(hereinafter referred to as "TFTs") and a manufacturing method
thereof. Further, the present invention, for example, relates
to a light emitting device using a light emitting element
emitting fluorescence or phosphorescence by apply'ing 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 in 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.



by utilizing sem conductor characteristics and includes an electro-optical
di splay device, a light emtting device, a semconductor circuit and

el ectroni ¢ equi pnent. DESCRI PTI ON OF THE RELATED ART There is expected
application of a light emtting elenent using an organic conpound
characterized in thin shape, Iight weight, high response and direct
current low voltage drive as a light emtting body to a flat panel display
of next generation. Particularly, a display device arranged with |ight
emtting el eneNbseathat natyamd csheheisee @B ticednstuhesi spetafachtdond
crystal display device of a related art in view of wide viewing angle and

excel | encenidi.calisCbnsLaD HP A e d ahRRNafe AFAHIE RF Fankheohight
emtting mechanismof a light emtting elenent, it is said that by

i nter posi Bg &t i0AGARIGC sehlFRIHGHRY h DL VESN S Aad raRd ehethaggdesnand
applying voltage, an electron injected froma cathode and a hol e injected

from an agaderacedptaeal edraly? SRAK, o 1idhd &pieeing hBvibhe arganic

COI’TpOUI’]d ayer to form mol ecul af exciton and t he I’T'D ecul ar éexciton

returns. ! gohi@ oty Skakey &%ngl&lgayél%ct% GNAARA LA L |1 gt There are

known singlet excitation et excitatio cited state and it

seens thaP bbﬁEETIB O?eT%E‘hFﬁﬂgEb of either of the explted stat es. It
e S0

i s possib to use |v n passive matrix -2 drive (sinple
dri

gﬁ;[ { It ?n;yggzli ggg]f:%%tﬁé.\ée%:ggéé{ed app cgaatci[oﬂ/ ce)f ar‘rf éﬁ% e;[r(}/iq:el?ing elgllﬂgxqta i ght

using an organic compound characterized in thin shape, light
| weight, high response and direct current low voltage drive as
a light emitting body to a £1lat panel display of next generation.
Particularly, a display 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 light 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 denter 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 1ight. There are known singlet excitation
and triplet excitation in excited state and it seems that light
can be emitted by way of eifher of the excited states.

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



arranging light emtting elenents in a matri x shape. However, when a pi xel
density is increased, the active matrix type light emtting device
provided with switches for each pixel (or.dot) is advantageous since the
active matrix type light emtting device can be driven at |ow voltage.
Further, although a | ow nol ecul ar system and high nol ecular system

(pol ynmer system) material have been respectively researched for the
organi ¢ conpound for constituting the organic conpound | ayer (strictly
speaki ng, ddijvght(sémptlle mptizizeriypehanitdacbive mabrisr dritea (hoghve
emtting elenent, nore attention is given to the high nolecular system
mat eri al feadidist atygee } ofbandiwcland Raghity dmpbtheat devedsiest&owmed hbir t he

| ow nol ecul ar system material. Further, although there are known net hods
such as vapofangdegoki gho it tioty esSpmBnesatn Agnaet hedhapd i NnKovatrefet hod
for a filmformation nethod of the organic conpounds, as a nethod for

real i zi ngwhienl a palxen dersRtyons ByceshBad, hendagh iR RaHERL typES1e6ht
material, the spin coating nmethod and the ink jet nethod are particularly

vel | knowemit3iny d&eité Prowiadd WiSnebeiIEEhSs Qﬁch@i?éﬂ%@ﬁd&@ﬂgfg][‘gr .

has a defect that is easy to be deteriorated by various factors, t

o T ARGkt e S B ARLELRTEORE Ve kot gnd

organi ¢ CIRIWAdcLE be driven at low voltage.

Farther, although a low molecular system and high
molecular system (polymer system} material have been
respectively researched for the organic compound £for
constitutj.ng 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.

Furthexr, although there are known methods such as vapor
deposition method, spin coating method and ink jet method for
a film formation method of the organic compounds, as a method
for realizing full color formation by using the high molecular
systemmaterial, the spin coating method and the ink jet method

are particularly well known.



easily deteriorated mainly due to water and oxygen, and as a failure state
caused by these causing factors, a state in which the |owering of

bri ght ness has partially occurred or a non-light emtting region has been
generated is seen. Mdireover, a state in which the expansion of the
non-light emtting region progresses is also seen as the changes
“occurring only along with the passing tinme, or as the changes occurring
when the tine passes while the light emtting element is driven.

Particul arly, i Fhehdightecemhieting edemanighhayiingt tivg oxrgayiion cosipgandr at ed
at the stage imediately after a light emtting el enment having an organic
conpound has ddefefcdbthattiedeasyhm bephats mod téd bymnoael oy tfaetiotsi, ng
region often progresses along with the tine passing, and it may be al so
seen t hat thierefioagr ¢&sies afmatheim ohtjielctl o0falHey/ 1Rt aiit€idgelenents
deteriorates to be the non-light emtting region. Mreover, the non-Ilight

em tting megiben fioknRabivelth QeI &t@ﬁéwmtlhe(mﬂguniﬁéeﬂhwl portion of
the light emtting region, and since the expansion of the non-Ilight

em tting regi onApiﬁghQSéﬁitaLﬁgge%ﬁ@nt heatiRg RRHJHhAS ddmpdubfl likaht
emtting region shrinks, this failure node is -4 ] Teferred to as a

shrink. 1%aghq gleae%ﬂgr%ctefdﬁ%lh&faael% wafor &E%e&ga% ngarﬁi

i mMedi ately affer the light emtting el enent r|cate |s shown,

ggg tgat iFD 1 11914 Ba t B ud P13l e W SRPERL G- ih el sk 0t TRnk URt her

the lowering of brightness has partially occurred or a
non-light emitting region has been generated is seen.
Moreover, a state in which the expansion of the non-light
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-light 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 alsQ seen that it
progressas 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 light
emitting region, and since the expansion of the non-light
emitting region progresses along with the time passing as if

the light emitting region shrinks, this failure mode is .
_ _a-



I medi ately after the light emtting el enent had been fabricated is shown.
Fig.11B shows an exanple in which the expansion of the non-light emtting
region is uniformy .generated after the non-light emtting regi on 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 by the ununiformy progressing shrink. Because the |ight
emtting area reduces, particularly in such a case where the area of the

| i ght eni meiferneshitonasi 8 abrinkl | Ihsshdiald dfe o tad itha oy Figt 18,1 i ght
emtting device, these failures nmean that a certain [ight emtting

el ement becdiwhta emdri-tiinghts tertiet tinmg deladrediyt adfttean thar Ly ghitmemd t tiAgd
further, in the case where the area of the light emtting region is smll,
i f the |i glllememtt hasgheseTdtarilediwkds shewn | alrid thatuph &l iyl Ihensan- | i ght
emtting region is enlarged. Therefore, in the case where a display device
is fabricahed sHEing owas JRjerrifidtddwhletBlhe itimé Gdrftiay t pheseltain a
hi ghl y-defi ned (whose pixel pitch is small) and highly reliable display.

Mor eover, igmd@idtedl @Fteld NEneeOl PFht USmi $ KEnd N 1emerSNgRet BRYnDE
generated inmmedi ately after a light emtting element having an organic

compound Ban:heeitdatld GHdih. G, 1181 L Rs "B Cokinp hCLACHRI Bnatnd dark

pot. Mreover, this dark spot nay be al so expanded along wth the tine

passing. bipshUldh of the non-light emitting region is uniformly
generated after the non-light emitting region has been
generated from the circumferential portion, however, it may
occur. that the circumferential 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-light 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 ‘



be noted that Fig. 12A is a figure showing that a dark spot exists at the
third one fromthe top of the left row, at the first one and sixth one
fromthe top of the right row imediately after the light emtting el ement
has been fabricated, and how the expansion of the dark spot is generated
when the tine passed fromthe tine imediately after the light emtting

el enent has been fabricated is shown in Fig.12B. In Fig.12B, a shrink is
al so generated at the sanme tine with the expansion of the dark spot. An
obj ect of sunspotes@yt bengenerefeds impeddddied yonfteki ai hagbtt bmidttugrence
of the above-described various failure nodes in a light emtting el enent
havi ng an edegemnitc havdmgoan dor GilAMARYG ko diiE HAYVENERORable caresenthisvent or s
have found that a non-light emtting region being generated i medi ately

af ter thefldighire eodétisgecbereat thad Agiak epotNi MoLsoROHNd Hiasahern
fabricated are mainly attributed to the crack of an anode, and the shape
of barri espothigf beSaBds e h@@@gléﬁgaﬁtbﬁﬁﬁe m@n@éﬁgﬂﬁ?t it Qhéﬁ@&ed

bet ween the respective anodes. -6 Then, it is preferable tThat in the

present Ia\éqmt@@tha%ﬁgff@@lwmgﬁe@hmga%aw&a gd&eﬂﬂé&lﬁg&face of

an anode is nmade flat in order to prevent ron1crac an ano for

exampl e, wt the ¢RI9a"BRECeABnARAderbY DO IR PBeRMrbi! Che LAYCE1HLE! eCtMIC

such as an organi c resin
one and sixth one from the top of the right row immediately

after the light emitting element has been fabricated, and how
the expansion of the dark spot is generated when the time passed
from the time immediately after the light emitting element has
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 fouhd that a non-light
emitting region being generated immediately after the light
emitting element having an oxrganic 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~



t he anode can be prevented by providing a silicon nitride film between an
organic resin filmand an anode using a RF sputtering mnethod and maki ng
the coverage better. It should be noted that a HVDS (hexanet hyl

di silazane) treatnment m ght be performed in order to enhance the adherence
between an organic resin film and a silicon nitride film Moreover, if it
is made in a constitution in which only an inorganic insulating film
(silicon oxide filmprovided by a PCVD (Plasma Chem cal Vapor Deposition)
met hod) bei ng i nThent att i%tpréberhbhertisat fiaceheobrazsentodaveatpbayi ded as
an inter layer dielectric, a non-light emtting region generated

i mredi at elaysatfacetiticl ighin ednitddigwet Rt 1oRexr keare{adbiecal adoaan be
nul l'ified. Mdreover, in the present invention, a non-light emtting region

gener at ed signiR@eAtralat aht @rddie td Prlevaiit! hith@rofl BBk RS aRegRohRY | cat ed
can be elimnated by adding the procedure in which the coverage of a

cathode i $Jyadgaapse,! ﬁﬂttlé%%%%gn;ﬂ%f@%nsﬁﬂggeoisaf&?xﬁ%élec;n Qahighels al so

referred to as a bank or di sposed bet ween e respective

d i . f i | d
cnoses | |k MBIECAE N BERIRNgSo Bl E LRS! R SR 2
curved suikacsahay i B B VRsELab Ry 10 BB RIS B e o

i tors,have found that a dark t ted immediately after th
[i'ght em PETHE 8 ThERETE FRE1A F o anf @2 hpde e e s0ucAbREbPFaged can

be mai nl ymethod and making the coverage better. It should be noted that
a HMDS (hexamethyl disilazane) treatment might be performed
in order to enhance the adherence between an organic resin film
and a silicon nitride film. Moreover, if it is made in a
constitution in which only an inorganic insulating £ilm
(silicon oxide £ilm provided by a PCVD (Plasma Chemical Vapor
Deposition) method) being in confact with the lower surface
of an anode is provided as an inter layer dielectric, a
non-light emitting region generated immediately after the
light emitting element has been fabricated can be nullified.
Moreover, in the present in_vention, d non-light
emitting region generated immediately after the light‘ emitting
element has been fabricated can be eliminated by adding the
procedure in which the coverage of a cathode 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 tape;:ed shape that is gently sloped, and desirably. the shape
-7



attributed to mnute grains dotted on the surface of an anode. In Fig. 13,
a sectional photograph of TEM (Transm ssion Electron Mcroscope) is shown.
In Fig.13, it can be observed that mnute grains having a size of |ess or
equal to O.lpmin a spherical shape exist on the ITO (I ndi um Oxi de-Tin
xide alloy). It should be noted that Fig.13 is a sectional diagram
showi ng the state after a light emtting el ement has been emtted, that
is, after the light emtting el ement has been energized. Mreover, when an
EDX ( Ener dpaviBingper sivwext sy f adleu bassingnaeergddaisr ofe car)rarearsu admthe
(Fig.14, Fig.15 and Fig. 16) was carried out at three points on the

secti on ofupfiex elddpor léwanend(hts ekampllbei £ ehpaneid Fah . 2B Fagt.8)grai n
was approximately the same with I TO (I ndium Oxi de-Tin Oxi de al | oy)

conponent . TheseMpravtveryr eh8pisaadfit Ank@ntodeshaie £HenbTEhat lahdavk
Xide-Tin Oxide alloy) filmfabricated by a sputtering nethod, a dust in

the wet elsplitngenkeRteld arkRdila®ely0hrdetthe NAghle Rt 8LY BlchbaR Of the
| TO (I ndium Oxide-Tin Oxide alloy) ™ film Mreover, there may be al so a

case wher gt1¢ CHh' Sﬂéa%llic Eeﬁﬁb{lm GPA% %Eérﬁ%ﬂ’c&ﬁﬁ? ’Ehd}ij b2 ﬂ%ﬁhggs and

then, the bright spo ocation ose brightness 1Is gher than t e of

the -8 Slé@t‘i'i%@t@%):o!ﬁi&f@@%ﬁ%s IQ%Egdi)é}h Hgl% Q{;%f%s% éfva%ﬁgmagéj "

order to renove the mnute g ns dotte e surface of ‘an ano

Lot ka3 SRR AT oA O aPIER s N P anomgten

surface OElectan Microscope) is shown. In Fig.13, it can be observed
that minute grains having a size of less or equal to 0.1ym in
a spherical shape exist on the ITO {(Indium Oxide-Tin Oxide
alloy). It should be noted that Fig.13 is a sectional diagram
4showing 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 Specirometer) measurement {(Fig.14, Fig.l1l5 and
Fig.l16) 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 niinut-e 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



t he anode is rubbed and washed. Furthernore, in the case where the washing
has not been carried out, there have been problens such as the mnute
grain causing a local short circuit between the anode and cathode and the
whol e of one pi xel becomng non-light emtting (point defect), or the
electrical characteristics of the fabricated Iight emtting el enent
observed to be abnormal. It should be noted that as for the electrical
characteristics of a light emtting elenent fabricated w thout washing,

t he bri ghtswsgmuwidingsspectganendted.yvol tage i s hardly changed, whereas the
abnormality that the light emtting efficiency is extrenely lowered in the
drive at a | ow Thkhagen (thé poresént ineesaived. ihnodddertd reaiwe thizese
problens too, it is effective that a surfactant is contained in a porous

sponge angiliftesyirhane @bttbe el sarralkiedragd an®ided suRrbicgaht t he
el ectrical characteristics of alight emtting element to which washing

was not c QWé&daP!d&l:\i,.\z NG ddiPraBh &kl &?brﬁﬁ% r@gﬁﬁé %Ha?%;&lgfen% akhighly,

emtting elenent to ich washing (with TMAH rane anmoni um

hydr oxi de}ya dePR20Fkh (fggﬁﬁﬁﬁﬂegle&ﬁom@rsmm MUE MRS sulFa Y NI

usi ng the sponge may carried out a plurallty of times prior to the _9_

formation t(.i)lfe Eﬂgdgaié iﬂbb%'ii ?‘Im{iﬁ&a lb@df %rl.{%%o(}fe ,t E?l Pﬂé ré esg%lwﬁggrepr I or

to and_after t rormation o e_arr'ler. oreover, asavava _
rechan =ea VESH B AT BEal 00 UL Biee MiF MRACRRETAL WL,
the axis 'sh%% g./gitctpe minute grain causing a local short circuit between
the anodé and cathode and the whole of one pixel becoming
noﬁ—light emitting (point defect), or the electrical
characteristics of the fabricated light emitting element
observed to be abnormal. It should be noted that as for the
electrical characteristics of a light 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 1ow 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 a light emitting element towhich
washing (with TMAH (tetramethyl ammonium hydroxide), CD200CR}

was carried out, are shown. Moreover, the washing using the

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



is in parallel to the surface of the substrate may be used, or a washing
appar atus having a disc brush (made by PVA (polyvinyl alcohol)) which
conmes in contact with the surface of the substrate while it rotates around
the axis line which is vertical to the surface of the substrate nay be

al so used. Moreover, the present inventors have found that a shrink that
the non-light emtting region is expanded is mainly attributed to the
phenonenon that a m nute anmount of water including absorbed water reaches
to a | ayefoguattdion of tdre bargasroox afffeanthe Hramatiiot b€ threbemiriemvent i on,
it is desirable that the water existing within the active matri x substrate
(1 ncl udi ngprapsdobetio watd L) ey thrDfetmatiedi af ethe bafariert.nMorkayer,

cont ai ning an organic conmpound is formed on an active matrix substrate

havi ng a &kTa(#ashihglmedhanssml od ))wasivind \apgard idrinagrinte av aetuingeat i ng
at 100C to 250C prior to the formation of the |layer containing an organic

conmpound, pireh REAYENbYOPVAN) Q&S eh @oaRsOhn’ ednthiceNwikhathlr kakraae be
done. Particularly, in the case where an organic resin filmis used as a

material @f gRel BhBEtLAYE whALELELE +6t 2Es B BMikd ¥he $GE 1inkOWHREAM 1S
easi |y absorbed dependi ng upon an organic resin material, an urt her,

since thegg qgy Q‘i-a%ﬂeif'“i:ot Rak %gg%%%a”%o%ﬁ\é QePYtralth ln?ge%eﬁ%\ie to

performtlgfe vaclium heati ng at prior to the rmation oOf the

| ayer CO”E@ r'g ”QasﬁEnBV %%ga%a%%gging a disc brush (made by PVA

{polyvinyl alcohol}) which comes 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- '



In addition, it is preferable that the active matrix substrate is heated
under atnospheric pressure in an inert atnosphere before the vacuum
heating is performed. By heating under an atnospheric pressure in an inert
at nosphere in advance, the tinme required for the vacuum heating can be
reduced. Further, it is preferable that organic materials (dust) existing
over the substrate surface is renoved and the work function is inproved by
conducting a Wprocessing which irradiates ultraviolet rays. The rise of

t he work wafteri drf a@sielyecdbbpried Wegemiossi ngoneatensrganid¢ neegodnon.
Therefore, after the UV processing is conducted, the substrate may be

I nst ant | ymatamrdhar, raud ifmrdheacuaimchatizare thaydomdutéar ahatmieakshgg
Furthernore, in the present invention, in order to prevent water from

i nvadi ng mayootkarl,ajyer igoaEsebtigeato pegdbirai €thaPYHAtdum hehtipgeher abl e
that the steps including the step of form ng the |ayer containing an

organi ¢ cogBeging, Ab°tOpth8rStErcd RSN AR R L8YeQUboWhiAvhg

contacting the atnospheric air. Mdrreover, in the case where the barrier is

formed W bR orbhndl Qodddiuna.esin film the prevention of occurrence or
reduction of a shrink can be carried out by covering it with a silicon

nitride filmbysfeaas8hof REcSAY (rd U dBIdAhad [enshautdvhendpled that

in order to enhance tﬁe adhesi veness etween the barrier conposed of an

organi c rgﬁbgtg:‘hltg] i@dhteg%ed under atmospheric pressure in an inert
atmosphere before the vacuum heating is performed. By heating
under an atmospheric pressure in an inexrt atmosphere in advance,
the time required for the vacuﬁm heating can be reduced. -
Further, it is preferable that organic materials (dust)
existing over the substrate surface is removed and the work
function is improved 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.

f‘urthermore, in the present invention, in order to

prevent water from invading into the layer containing an
organic 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- ‘



silicon nitride film a HVDS treatnent may be carried out. Furthernore, the
I nvasi on of water into the |ayer containing an organi c conpound may be
prevented by thickening the cathode filmto be greater than or equal to
400 nm The constitution of the present invention disclosed in the present
specification conprises, a nethod of fabricating a light emtting device
having a light emtting el enment having an anode, a |ayer containing an
organi ¢ conpound which is in contact with the rel evant anode, and a

cat hode whhchexganic caeisdar G@idm.t Hdhe epreusntigyper of c @a@ILNeNFeanoBr gani ¢
conpound, and the foregoing nethod of fabricating a light emtting device,
char act er reddcitionhef atskoipkicas héecatdsrdl aut byooovegiag atodethf or m ng
an insulating matter for covering the end portions of the foregoing anode,
washi ng t hesslidanendifride filede mgaasode aMRE spuitieatihiy sepahgd,. It
perform ng the vacuum heating i nmedi ately before the |layer containing an

organi ¢ cempauad ves datfd®dihat 2ihobFa8g o AR ak@dt ehdi 84ghaB8iPeEa85C
conmpound, and formng a cathode. It may be washed prior to the formation

of the inpdlabeRdth8deFidhicdndSsd® dtCan HAGEhEE rédth thianfangt thyt i on of
anot her invention conprises a nethod of fabricating a light emtting

silicon nitride film, a HMDS treatment may be carried out.

Furthermore, the invasion of water into the layer
containing an organic compound may be prevented by thickening
the cathode f£ilm to be greater than or equal to 400 nm.

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 erganic 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 1ight emitting
device, characterized in that it comprises the steps of,

forming an aﬁode,

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 is formed,
-12- '



device having a light emtting el enent having an anode, a |layer containing
an organi ¢ conpound which is in contact with the relevant 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 end portions of the foregoing anode,
perform ng the farmimgheaflaygr coededndng baf organie dompeungontasidii ng an
organi ¢ conpound, form ng a |ayer containing an organi c conpound, and

form ng a cat hoflermlilhgeaveathodenay be washed prior to and after the
formation of the insulating matter which is to be a barrier, and the

constitution of Btinldy BaGidied pirebt itdNtEe HYIEAS ordo RN eh1b8bhgCcat i ng
alight emtting device having a light emtting el ement having an anode, a

layer conjaeReRGvhidid i3t 818 ibared@ROUAEa WHeLBohSti Putdhh 3t aMbtRei-ne
rel evant anode, and a cathode which is in contact with the rel evant | ayer

cont ai ni “ﬂn@@n@&%ﬁ”bﬁmﬁ%ﬁg%”g  méPbd NG FARIUNG dP LN Rk % PELEARY] ”9 a
l'ight emtting evice, characterized in that 1t conprisés the stepS of

device having a light emitting element having an anode, a layer
containing an crganic 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 light 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
portiops 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~



form ng an anode, washing the surface of the foregoing anode with a porous
sponge, formng an insulating matter for covering the end portions of the
f oregoi ng anode, washing the surface of the foregoing anode with a porous
sponge, perform ng the vacuum heating i medi ately before the |[ayer

contai ning an organic conpound is fornmed, formng a |ayer containing an
organi c conpound, and formng a cathode. Mreover, it is preferable that
an insulating filmbeing in contact with the | ower surface of an anode is
made an Emoryg@Entc icospoandghich s mdonttactonsth theimylafast ahbdeanot her
I nvention conprises, a nethod of fabricating a light emtting device having
a |ight e@mnid isngetlerdntwitboh ngsainanedtact vt €lont AeDegnt alagegani C
conmpound which is in contact with the rel evant anode, and a cathode which
I's in conasttadnfihd k& lodlawird dowissundont ai ni ng an organi ¢ conpound, -14
and the foregoing nmethod of fabricating a light emtting device,

characterized i anahgtie ifbrfé@mrdg_srﬁéthﬁﬁ &f BB ralcatheigd Ny Gt ehieRiag

insulating filmfor covering a TFT (Thin Film Transistor), formng a

silicon nightlide fidnBrYctRrSiddL oA PHAE {4 |Brmprises the steps of,
forming an anode,

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

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 wvacuum heating immediately before the
layer containing an organic compound is 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 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,
~14-



on an organic insulating filmby a sputtering nethod, form ng an anode
which is electrically connected to the foregoing TFT on the rel evant
silicon nitride film formng an insulating matter for covering the end.
portions of the foregoing anode, washing the surface of the foregoing anode
wi th a porous sponge, perform ng the vacuum heating i medi ately before the
| ayer containing an organic conpound is fornmed, formng a |ayer- contai ning
an organi c conpound, and formng a cathode. In the respective
constitutions desdrtibedoalgodng neibodotfifatirdicaidng a ltiggit ehéttdnper at ure
of the foregoing vacuum heating is in the range from 100C to 250C,

absor bed detvdiceqf chidrachidisitzest ein sthraetmve dcansridwes oeirseanse of, a shrink
is suppressed. In the respective constitutions described above, it is

preferabl e that foltisgepnobraganier Aheaibhtankoragael Fervasvemingeat g, the
step of formng the foregoing |ayer containing an organic conpound, and
the step qirnfigr Wing hanf8lRGR)NY -15 cathode are in turn and continuously
performed wi thout belng in contact with the atnospheric air, and it is

mor e pref erabl egot-fahgt Qeswyééhox@leh&@tﬂm% %)é&q&ao% SR egisﬂl by

conti nuously perforn1ng the steps up to the step of sealing wthout being

I'n contacknMghh e AUASRRAE G Y 'ri by € sputtering method,

forming an anode which is electrically connected o the
foregoing TFT on the relevant silicon nitride f£ilm,

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

washing the surface of the foregoing ancde 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-



reliability of it is enhanced. Mreover, after a |layer containing a first
organi ¢ conpound conposed of a high-nol ecul ar weight material, which 1is
in contact with the anode washed with a sponge, was forned into a film by
a coating nethod, the nunber of the point defects can be reduced by
perform ng the vacuum heating at 100C to 200C i medi ately before a | ayer
contai ning a second organic conpound conposed of a | ow nol ecul ar wei ght
material is formed, and by forming the |ayer containing the second organic
conpound SGafhede eremipy tERgnéfoen Vidputiap psirfosmate middroutybehngnor e,
the occurrence of a non-light emtting region generated imediately after
t he el enedi? faptpetwithrihsapsnosphelydcatibo, apld irknbs ethreApiraferabdat ai ni ng
an organi c conpound may be lam nated and forned with different methods of
form ng irh@ta thémiramdsidrheofonvsttidmt aod afxysfan | ianciumprésueant bgn
conprises, a nethod of fabricating a light emtting device having a |ight
enitting eomtEmudiaiiynpertoantdr; thd aytRipsCapt donithe sdBpobganealsagpound
which is in contact with the relevant anode, and a cathode which is in

contact wwiilthidia nRiieMpnin | @yefact 1bi €Nt N fifo SHh&FY8NEErc 0ARQUEHe and
the foregoing nmethod of fabricating a light emtting device, characterized

in that i|treda@pinges, tdie it aps &fhand&im ng an anode, form ng an insulating
matter for covering the end

Moreover, after a layer containing a first organic
compound composed of a high-molecular weight material, which
is in contact with the anode washed with a sponge, was ‘formed
into a £film by a coating method, the number of the péint 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
elimina_ted.

A layer containing an organic compound may be laminated
and formed with different methods of forming into a £ilm, 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

an organic compound which is in contact with the relevant anode,

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



portions of the foregoing anode, washing the surface of the foregoing anode
with a porous sponge, formng a |layer containing the first organic
conpound being in contact with the foregoi ng anode by a coating nethod,
perform ng the vacuum heating i nmedi ately before the |ayer containing the
second organic conpound is fornmed, formng a |layer containing the second
organi ¢ conpound by a vapor deposition nmethod, and form ng a cathode. In
the constitution described above, it is characterized in that a | ayer

cont ai ni ngotaindney@meprfdarsiic anmpatinsi.conpound is nade of a

hi gh-nol ecul ar wei ght material, and a |ayer containing the second organic
conpound i s nadendfthe flaawgrligrmé hhoder ) fabrdicartiialg a Nbirghdy emi tittinigs
preferable that the tenperature of the foregoi ng vacuumheating is in the
range in devdlet, heHaayartenined nimgHate ifti redmmt Uoas Ctic® ngoeynsl o£pnposed of
a high-nol ecul ar weight material is durable, and it is characterized in
that the range ifsrimag iah bdeange from 100C to 200C. -17 Further, the
heating treatnent may be preforned under the atnospheric pressure before

the vacuum heat iBgmifigC OB UGhad1ataRg LHEL DSt b8Peping! i{e apaRher
I nvention conprises, a nethod of fabricating a light emtting device having
a |ight emohidiR@seloemte M dhidy MWK, @ | ayer containing
washing the surface of the foregoing anode with a porous
sponge,
forming a layer containing the first organic compound
being in contact with the foregoing anode by a coating method,
performing the wvacuum heating immediately before the
layer containing 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 6f
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
compesed 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~



an organi ¢ conpound which is in contact wth the rel evant anode, and a

cat hode which is in contact wwth 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, formng
an insulating matter for covering the end portions of the foregoing anode,
washi ng the surface of the foregoi ng anode with a porous sponge, heating _
under an inert atnosphere, perform ng the vacuum heating i mredi ately before
the |ayer cont &umthgrantbeghaptivgnpreadmesntf seyebe poefiomged lager
cont ai ning an organi c conpound, and formng a cathode. Further, the W/

pr ocessi nghesythespkefibc preseure belpee tthet vae@ammhedé ingriacendatded,t he
vacuum heating is conducted, and the constitution of still another

I nvent i on andhies @nsatitRitiot of fetarlicaindther | Lghdn€ion téoapteyése havi ng
a light emtting el ement having an anode, a |layer containing -18 an

organi ¢ conpoung ¥BtaBdl 6f i faeidaeinM 4 NLidif: leli®tay AeRdee hakdng
cathode which is in contact with the relevant |ayer containing an organic

conpound, sandghRCeh?t89ALNELIREMOhLHFihG U GRIdDY, & hiagll 8BhihiRgngdevice,
characterized in that it conprises the steps of,

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 Iight emitting
device, characterized in that it comprises the steps of,

forming an anode,

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

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

heating under an inert atmosphere,

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.

Further, the UV processing 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-



form ng an anode, formng an insulating matter for covering the end
portions of the foregoi ng anode, washing the surface of the foregoi ng anode
with a porous sponge, heating under an inert atnosphere, irradiating
ultraviolet rays to the foregoing anode, perform ng the vacuum heati ng

I nmedi ately before the |[|ayer containing an organic conpound is forned,
formng a |l ayer containing an organi c conpound, and formng a cathode. In
the aforenentioned structures, it is characterized in that the heating

t enper at uP@® YRR 1Q Fompepndi g Asrin contaet wigh the nelepsud: appdehe
respective constitutions described above, it is <characterized in that the
degr ee of apgc wurgaifthadee whielyoiaginy sonhadieatitly filse i peléeantingeyerom 1 x
10-3Pa to 1 x 10-6Pa, and preferably, it is in the range from1l x 10-4Pa
to 1 x 10c®kRdaindnghan esgectio/eoxgrstrid.ut i ons descri bed above, the step
of form ng the foregoing cathode is characterized in that -19 it is
carried out by andetlssforegodsigsinathodhefifabgidathiad #1ightSpmiteingg

nmet hod, and it is made so as to be | ess damaging to a TFT. An EL

(el ectrol @aviestertaracteraedanh ary U Wonpgrised ik acdbs | aer is
sandwi ched between a pair of el ectrodes,

forming an anode,

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,

irradiat:_i.ng 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 atmdsphere 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 °pa,
and preferably, it is in the range from 1 x 107%*Pa to 1 x 10 °Pa.

In the respective constitutions described above, the

step of forming the foregoing cathode is characterized in that
_ _19- _



however, usually, an EL layer has a | am nated structure. Representatively,
a lamnated structure which is referred to as "hole transportation

| ayer/light emtting |ayer/electron transportation |ayer” which has been
proposed by Tang et al. of Kodak Eastman Conpany is |isted. This structure
provides a very high light emtting efficiency, and at present, al nost

all of the light emtting devices for which the researches and

devel opnents are being progressed enploy this structure. Mreover, except
for theseitsifuearwisdiqnivbivcanhelectrifaeesbstange tidatng metdwdr oat i on

| ayer/light emtting |ayer/ electron transportation |ayer are in turn

| am nat edaospuhbering method, | aydrithdlse madenspoas at o dre |laser Aamaghhg
emtting |layer/ electron transportation |ayer/ electron injection |ayer
are in tuke khaffiFftated on the anode may be also used. A light emtting

| ayer may be al so doped with a fluorescent pignent or the |Iike. Moreover,

these | ayers mayan @, flensed rédivh@ niedcdmd®) edemdhtWRhghd dJ@heitwdle iAr may
be forned using a high-nol ecular weight material, or may be forned using

an i nor gaghs.chthRER 1aydr $Rodbhdale chelieletWabni & gd¥- RFEe8BLtrodes,
specification, -20 all of the layers provided between a cathode and an

anode arenog@Rerdl lyedLiByr ednt @121 ¢ AYRASCANt Bl NGr&F QrgaRiareonmound
(which is also referred f% asnan EL éI?S;;lyer) : STheref ore, %Ele abovngescri bed

L oh RSN ol b SARRRRLR PErabBUEL wii S'1 £ T BT
as "hole transportation layer/light emitting layer/electron
transportation layer” which has been proposed by Tang et al.
of Kodak FEastman Company is listed. This structure provides
a very high light emitting efficiency, and at present, almost
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/ 1light
lemitting layer/ electron transportation_ layer/ electron
injection layer are in turn laminated on the anode may be also
used. A light 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___ . .



el ectron injection layer are all included in an EL | ayer. Mreover, in the
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

ki nds of methods, a nmethod of formng an EL layer in a stripe pattern

bet ween two ki nds of electrodes provided to orthogonally cross each other
(which is referred to as sinple matrix nmethod), and a nethod of form ng an
EL | ayer between a pixel electrode and a counter-electrode, which are

di sposed RAlaofutlre dauaxemrowiet belueeadat gabhaas qua@tan/émmer axe

met hod) . BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A to 1D are views show ng
a processg9gperrdiligrebereadddi aemt layer iwnhadgeintg anvasrgaoi cfingeufd and 2B
are a diagramand a TEM (Transm ssion El ectron M croscopic) photograph
showi ng Efwbdicherits eflscheefimrosshtto meeran 0B, FageS)i sTheTEFbtdr ahbai ssi on
El ectron M croscopic) photograph; Fig.4 is a graphical representation
showi ng t hbove2fiedkrtidledt ilnkdi fnhetveon tageaoudlof teafbpopkatndnt i me
for the purpose of conparing the present invention and the conventi onal

one; Fig. dayerd Didbiemdlt tieRy E8¢81 ald1ktShet PEnkperthehishi RREY Anget ween
current and voltage in a light emtting
electron injection layer are all included in an EL layer.
Moreover, in the present specification, a 1light
emitting element formed at a cathede, an EL layer and an anode
is referred to as an EL element, and there are two kinds of
methods, a methoed of forming an EL layer in a stripe pattern
between two kinds of electrodes provided to orthogonally cross
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 TF? {(active matrix method).

BRIEF DESCRIPTION OF THE DRAWINGS

Figs.lA 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) photograph showing Embodiment of the
present invention;

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

Fig.4 is a graphical representation showing the
: 21~ |



el enent for the purpose of conparing the present invention and the
conventional one; Figs. 6A to 6D are views show ng an exanpl e of steps of
Enbodi ment of the present invention; Fig.7 is a graphical representation
showi ng the relationship between brightness and voltage at the tinme when
t he vacuum heating conditions are changed; Figs. 8A and 8B are a top view
and a cross-sectional view show ng Exanple 1; Figs. 9A to 9E are draw ngs
showi ng exanpl es of electronic devices (Exanple 2); Figs.10Ato ICC are

dr awi ngs #kdwtienstdipbedween ghecaronnt dévaceri{mkans ¢ile fhrgthelA and
11B are phot ographs showi ng how a shrink expands -along with the tine

passi ng; BugposkEdf sotpiZBngr Ehe prkegndphsvantivmgnidhacdarkngpohalexpands
along with the tinme passing;, Fig.13 is a cross-sectional TEM (Transni ssion
El ectron ollegr oscopy) photograph of a portion that poorly emts the 1ight;
-22- i Fig.14 shows the EDX (Energy Dispersive X-ray Fluorescence

Spectronmeter) npagusenegt aesgrhphobatiherppibkentatish PERbWINGM khet he
light (PONT 1); Fig.15 shows the EDX (Energy Di spersive X-ray
relationship between current and voltage in a light emitting
element for the purpose of comparing the present invention and
the conventional one;
-

Figs.6A to 6D are views showing an examplie of steps of
Embodiment of the present invention;:

Fig.7 1is a graphical 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.l0A to 10C are drawings showing examples of
electronic devices (Example 2);

Figs.1llA and 11B are photographs showing how a shrink
expands along with the time passing;

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

Fig.13 is a cross-secticnal TEM (Transmission Electron

Microscopy) photograph of a portion that poorly emits the

light;



Fl uorescence Spectroneter) neasurenent results of the portion that poorly
emts the light (PONT 2); and Fig.16 shows the EDX (Energy D spersive
X-ray Fluorescence Spectroneter) neasurenent results of the portion that
poorly enmits the light (PO NT 3). DESCRI PTION OF THE PREFERRED EMBODI MENTS
Herei nafter, Enbodi ments of the present invention will be described. Now,
an exanple is shown below, in which a |ayer containing an organic conpound
and the cathode are formed on an active matrix substrate, whose anode
(ITO I ndium OxFdg-Tidn sbawie athey) EBEnnd@red-dw DiFfelThve FR-may
Transistor) is disposed in a matrix pattern. First, a TFT is fornmed on a
subst r at e Flo@Hesdemgeaipechsanatend measwmosuen r@rmd.ets( of Xdle pbeetivade) 110
which is connected to drain electrodes or source el ectrodes 108, 107 of a
TFT i s fotimad peomrlynemidade thes daldht, (RIS Mmhose work functions are

| arge (Pt (Platinum, C (Chromun), W (Tungsten), N (N ckel), Zn (Z nc),
Sn (Tin) and | nFigndsumshoare usied, EBRA i(Ernlhieypr efxAPP| exapay

el ectrically conductive film -23 conposed of I'TO (I ndium Oxide-Tin OXIde

al | oy), Wl&'&r‘e%ce‘h@e%ﬁ@gtﬁdmétéﬁwtﬂiﬁﬂdﬂalﬁ@ﬁ@Q@Su'l%segﬁlﬂiéeﬂo%‘élgﬁ-r_ (Thin

Film Transistor) consists of a gate el ectrode 105, a channel ormati on
region 10%11&%0?' gﬁ%ﬁ%% Phedhaight’ Q@ 03, Jfif, drain electrodes or
es 108

source electro 107 and i nsul ating
Fig.16 shows the EDX (Energy Dispersive X-ray

Fluorescence Spectrometer) measurement résﬁlts of the portion

that poorly emits the light (POINT 3).

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 film
- -23- '



films 106a, 106b. Herein, a p-channel type TFT, which is conposed of a
sem conductor film (representatively, polysilicon (p-Si) film in which a
channel formation region has a crystal structure, will be exenplified
below. It should be noted that the top |layer of an inter layer 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 filmfabricated by a RF sputtering
net hod) . Bypmpesed dihgIdA i(Fedjaw cOxhded Binngxfidemadtiiazh) i swhickl lient in
coverage, cracks can be elimnated froman anode to be fornmed on it.

Mor eover , aitrdaedhby smsputt tefr ialgsoebbddyat @ renpildayveei. aurFacertoian Fhemr educed
by using an inorganic insulating film the occurrence of a shrink can be

suppr essedrameds tiolr )t heohsistsf ofedi gatel @ldoyLsa&0nosi,niagcaanaeganic
compound is performed later. The silicon nitride filmfabricated by a RF

sput t er i ngoraiatadn Begibh 1N aybaBcBirdyidansbl Yadtdy ibbghodis! 169N 1otias been
used as a target, whose etching rate using LAL500 is as slow as 0.77

nn M n tog@ai6 8IE8tPoa8Bb RN AYRN eqeece%hregt 168, 1dv & &hhmhhggf;g; ed

as 1 x 1021 atons/cnB by a secondary - | 1on mass spectrometiry

measur emeltigplst P 166 N0keTFeihlaly mLﬁLé%}léﬁgjé:?:E’g t.%ﬁ S w{xf\%ﬁogsSA

buffered fluoric acid" nade by Hashi nt h

(st 11 eoninod (be 1 lkfodfadSHEUS 33" PPeBhabbHEERs( 11y anc

polysilicon (p-~Si) £ilm) in which a channel formation region
has a crystal structure, will be exemplified below.

It should be noted that the top layer of an inter layer
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 film fabricated by a RF sputtering method). By
providing an inorganic insulating film which is excellent in
coverage, cracks can be eliminated from an anode to be formed
on it. Moreover, since the amount of absorbed water on the
surface can be reduced by using an inorganic insulating film,
the occcurrence of a shrink can be suppressed, even if the film
formation of a layer containing an organic compound is
performed later. The silicon nitride film fabricated by a RF
sputteringmethod is a filmhaving high density in which 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
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Moreover, as for the silicon nitride filmfabricated by the RF sputtering
nmet hod, since there is hardly a difference between the shifts of GV
characteristics before and after BT stress test, the bl ocking of alkal
metal and inpurities can be carried out. Mreover, the surface flatness
can be enhanced by wutilizing an organic resin filmfor the inter |ayer
dielectric 106a. Mreover, in the case where a silicon oxide film a
silicon oxide nitride filmor a silicon nitride filmfabricated by a PCVD
(Pl asma CHom malssVapectbepetsicyi 68IMERthedsarementspul t eshowldrétehadtiesl used

i nstead of the organic resin film the occurrence of a non-light emtting
regi on andhatpaasison rg€peratietoi imetiatsdy s¥X ttarrfideed Hdmsld agial t he
light emtting el enment does not occur, and cracks of the anode can be

al so el i nnrateckly HAshd epEeChamidaaid SFndHdt { O TneReariirg tH6. engg. portions
of the anode 110 is formed (Fig.1A). The barrier 111 is formed in order to

keep the iwhaWhaisem bghweas $dmapinelos mMmgh('ﬂrfs@ﬂJéiﬁfﬁhW ('1@,0%20' from
each other and fromthe wrings by covering a contact hole of a TFT and

the wiringol@verfOtas! BP0k @411bbn 31 tHIQIF] i gl %tbgl%f)e(ds 'glyj ¢ga oxide,

-25 E e SI|ICOﬂ n|tr|de silicon oxide nitride and the ;o
phot Osensw h@éﬂﬁs 3 SUSOTORES TR HdAly (BOfeFelEnaderY!
pol yan de, y|m yim e am

between the shifts of C-V characteristics before and after BT
stress test, the blocking of alkaii metal and impurities can
be carried out.

Moreover, the surface flatness can be enhanced by
utilizing an organic resin film for the inter layer dielectric
l06a. Moreover, in the case wheJ_:‘e 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 film,
the occurrence of a non-light emitting region and expansion
generated 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.1lA). 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,



resi st or benzocycl obutene), or a lam nated |ayer of these and the |ike
can be used, however, herein, a negative type photosensitive acryl is
used. A negative type organic resin which is to be dissolved in an etchant
by exposing it to the light is used, a curved surface having the first
curvature radius is nade at the upper end portion of the barrier and a
curved surface having the second curvature radius is nade at the |ower end
portion of the barrier. It is preferable that the foregoing first

cur vat ur e siddiapn apditrhdef orsiggigun sesbfd rciiimdatair endadihes hikehndea in the
range from0.2mto 3m Mreover, in the case where a positive-type organic
resi n whi photicsersibei vl ssokvedonk phio telseimanitt e expnganici t mhtetriall i ght
is used, the curved surface having a curvature radius can be mde only at
t he upper (®rdydfmildes, bacrye[. pbigamifel, i gulyamidd | nfolgndde Jangaat ed

i medi ately after the light emtting elenent has been fabricated is not to

be gener atetikit sRkbdizodPELEBEYERe P U861 AldV€afed AT 6F HEIRLHEE at
t he upper end portion of the barrier or at the | ower "'end portion of the

barrier. Mpeeoygke Idih bBEN ied llnBR¥vEE, COYSFEEh W b fegPED&Ciye film
conposed of an alumnumnitride film an alumnumnitride oxide film or a

silicon nighcitdedndifive %yI 26 3y bad \watgr A he %%PBE&%. cansfe

reduced by covering It a protective fi'l'mconposed of an i norganic

Lgfr{i'oﬁtn | NinlionMis 84°Be! 815081088 P! A Aot EYY SARALY 1% 30 RhgAN ©
light is used, a curved surface.having the first curvature
radius is made at the upper end portion of the barrief and a
curved surf.ace having the second curvature radius is made at
the lower end portion of the barrier. It is preferable that
the foregoing £irst curvature radius and the foregoing second
curvature radius are made in the range from 0.2pm 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-light
emitting region generated immediately after the light 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 portion of the
barrier.

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

aluminum nitride oxide £ilm, or a silicon nitride £ilm. Since
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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 (polyvinyl alcohol), nmade of nylon), and
the surface of the anode is rubbed and washed. The point defect or dark
spot caused by mnute grains can be reduced by rubbing and washing the
surface ofbskebadodeteandff thehenrfake shmobraketiycedabyt bevelright igm tting
efficiency is extrenely lowered in a drive at a |low voltage (3V to 5V) can
be al so ewtinihna et elctt isteofd. Tn kempaatesllof lat i adbtHangb irensiagimnfegmnpl e in
whi ch the anode was washed after the formation of the barrier 111, the

anode nayeves IRIMRAcbehotfonatd: afl@fet o nftaimhigoan rdditi dabhpotndll.
Subsequently, imediately before the |ayer containing an organic conpound

is fornmedjst hgeypspmBaheRitdls, f @het hEcclPFBREE Qf I AMDY¥RAINRDIUDEPAL er
of the whol e substrate on which a TFT and a barrier are provided is

perfornmedg F?&e%gbd Al t hough a bake has been previously carried out at the
time when barrier is formed in order that the degassing of an organic

resin filmis pe?%géggqenﬂi??‘?r{?ﬁgt L8 cles otCTR¥ELn Y. 133 RSr {AGHLAY the

nat ural cooling mnutes after t e vacuum punp ng to the pressure

that is 'ﬁ%ﬁﬁgﬂgﬁg .fﬁéré?h?@ﬁ "o P83 rBAbvePhHLELER ﬁ’au?é’ R ¥d bRy the

vacuum pu

the surface of the anode, a surfactant (weak alkali) is made
contained in a ﬁorous sponge (representatively, made of PVA
(polyvinyl alcohol), made of nylon), and the surface of the
angde 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 substrate on
which a TFT and a barrier are provided is performed (¥Fig.l1lC).
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
-27-



pressure which is 10-4Pa i nmedi ately before the |layer containing an
organi ¢ conpound is forned, and then, after the heating was perforned at
100C to 250C, preferably, at 150C-200C, for exanple, for nore than or
equal to 30 mnutes. Wen the experinent was perfornmed at separate heating
tenperatures (110C, 140C, 170C and 200C), when it was perforned under the
condition of heating at 170C, the shrink could be suppressed at the

maxi rum Now, in the case where the vacuum heating was not sufficiently
per f or med pegifipaminigethe aediundl cpodfingefier &0 mgnatekrafiker Hate marulinght
emtting region expands beconmes large, it is desirable that a sufficient
mar gi n i s pumipdng eb bRatphgsterpetRatirss Idegy atadf 5VAcLOTHTroald (oheaski ng
time. Particularly, if the uniformty is not good, since absorbed water
parti al | y Pednuiprefesibidy cabgepedfrntiiig Nkhe | abGumnpRipEiig t ©o Sehean
apparatus or conditions in which the whole of the substrate can be

uni form y pheatede | Whichoukd bgomaled iialisiteas t berereny the ala?beri al

that is not capable of resisting the heat treatment at 250C, as for the
vacuum hegbn?@inlihg &n 8 Yodub AR QR E8LRLY , S8hd | therleREIENYnPON the
inter layer dielectric material and wring material. In Fig.4, a |ight

emtting F\i?%b[fg.?%]r éﬁ?%bﬁgfto%e\@c ¥y GoBe hLeéat izgg?E?s &)r}%fe@%%lls}per L%r red

i medi at e ayer  contai ning an organi C* canpoun ‘vapor

deposi t ed, Eiooct Do eeS Bor LxSRBYEM 4 Hor Ehaf it BohhIMo Y hihigeg! omen!
When the experiment was performed at separate heating
temperatures (110°C, 140°C, 170°C and 200°C), when it was
performed under the condition of heating at 170°C, the shrink
could be suppressed at the maximum. Now, in the case where the
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 t{o which the vacuum
~-28- '



vacuum heating has been perforned at 170C for 30 mnutes as a heating tine
and for 30 mnutes as a natural cooling (in the case of the present

i nvention) were conpared, and the results of the anount (shrink anount)

i ndicating how the non-light emtting region is largely expanded fromthe
circunferential portion of the respective light emtting regions
previously designed under the atnosphere of 95% of humdity at 65C is
shown. 4 sanples were prepared, respectively, and the neasurenents were
carri ed oheatlimgehars, nat deenn perfbirged, immediaftefllye bedorenthenadbysanpl es
show that the non-light emtting region existed at the stage i medi ately
after thesentaimimran deduinTalcethpouind i8ciapdiatepbe idra 0in afhes Bakak
increases along wth the tine passing can be read. It should be noted that
al t hough iof Ebfvéntiohaladéné hardd BB ByhSQhiRkauUrsy pasmed tapd wialdeenkhat
time of the conventional sanples were not recorded, it is because the

det er i or Al @i hoRt A% H82bEBnSHERE BANEN!, Isgtyé%tatfap% A nfeegolld be

measured. On the other "hand, as s i n the above-descri bed 4

sanpl es nMadgea€$R5%% e téha s quefm%té%n%g]g ﬁ&tuf&f%m%%nh‘ﬂﬂgsaa”d

nore have passed, ™ the occurrence o ght emtting region an
shrink wag,skoypdiid itn%%%-%f’i‘ag%ﬁe §%&§%§E&§”gﬁlx¥a tt%ﬁa! BYEh1442 .
cont ai ni ng an organi - conpoun& I'S vapor ositéd I n the vapor deposit

roomin I-C t vagu i ng_ has, been.,c
t han orwgguglhet %%act’q%gtve Stgl#lﬂg( xg‘l‘bl-ﬁétr)grjr'mz’o

emitting region is 1argély expanded from the circumferential

BRELTE 500  PBeCRehPy 805"

portion of the respective light emitting regions previously
designed under the atmosphere of 95% of humidity at 65°C is
shown. 4 samples were prepared, respectively, and the
-‘measurements were carried oﬁt, however, as show1_1 in Fig.4, all
of the conventional samples show that the non-1light 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 is because the deterioration has progressed to such an e:;v:tent
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 inventiocon, 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- '



as to be a level of 10-4-10-6Pa, on which, a cathode 113 is forned by a
vapor deposition nethod or by a sputtering nethod (Fig. ID). As the |ayer
112 containing an organic conmpound, it may be nade so as to be a | ayer
conposed of a high-nol ecul ar weight material, a |ow nolecular weight
material, an inorganic material, or a layer in which these have been

m xed, or a layer in which these have been dispersed, or a | am nated | ayer
in which these |ayers have been appropriately conbined. It should be noted
t hat si ncé:qnﬂ'@‘%'éi/ ASARAB daRass fedk indbpe glaner depopidyraongin whiich i s
radiated at the tinme when it is vapor deposited in a vapor deposition

met hod usithg yacugmepumpingehas been warwifad ahite sthas Lo e hesgsorthdeposi t ed
using an electric resistance heating nethod. As a material for the

cat hode 11%; egmadl toya siesre BoAVBAY, LOVBTorrA bi 66 SaF) , GaNmithbIhe sloi ke, or
a filmin which an elenment belonging to | group or Il group of the

peri odi ¢ taabte tend ldwsll bim dTdveoeen dnmiEdh, ateathddd murade fofrmad al | oy
by a co-vapor deposition nethod may be enployed in a filmthickness

rangi ng f rgna 1@@oindépoSD01i0m e tHod cabhadepide rahgmbthek il imycan
better block the diffusion of water and oxygen into a |ayer containing an

organi ¢ JAsCORBOLHfbr 1If2r@@hg9amfn%tm6r§§ﬁ%i S6HpSLRAS i Pmbhy WY el T 1 NY

-30 elenment in which there is no shrink and no dark spot and the nunber of

the point QefedSb8a5189ER dRiPyRA 6% REghmBBdcular weight material,
a 1ow—moleculaf weight material, an inorganic material, or a
layer in which these have been mixed, or a layer in which these
have been dispersed, or a laminated layer in which these layers
have been appropriately combined.

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 £rom 100 nm to 500
nm. The cathode made of a thicker f£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
s -30-



In addition, as desirable condition, it is preferable that the thernal
processing is performed under nitrogen atnosphere (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

m nutes) is conducted for 30 m nutes. According to the aforenentioned
processing order, the light emtting element can be efficiently formed.
Mor eover , ellgmeng. 2B, whighotbegraphs ime whxink settiodark spiod end pbeti on of
the barrier 111 in Fig.1 was observed is shown. It should be noted that

t he r egi onumberooifidétiebpodhti defbche hasFbgedAreducedpoadsbeofbirgedB. | n
Fig. 2A, the reference nuneral 200 denotes a substrate, the reference
nueral 201 denmhesaddntibder agsoaésipavliat coadiitivon, tlkeikepeeeagabnener al
202 denotes a gate insulating film the reference nuneral 203 denotes an

inter |ayehati efiest thermale prédes£16g NETEHarr3lhedERMARS: anstkbgen
nitride film the reference nuneral 205 denotes a first electrode (anode),

the ref ChERESpRUTES undde anartﬁ.gs HRAHd dé fagtf PAPCNER 8 8he 207

denotes a | ayer containing an organ C conpaoun erence nurreral

208 denot goyp HCONInG SehsLHged GU B90aheq 'wlﬁaa %ﬁ%gé@ %rgée bRbLier 206

has a curved surface -31 at e upper portlo I on surroéunded

by the dogkedy LiPEalRoThd: 24)s ﬂé%&%&&&& Sh S Prle2G8o8k Leehoyer end

for 370 seconds, the vacuum heating (at 150°C, cooling for 30
minutes) is conducted for 30 minutes. According to the
aforementioned processing order, the light emitting element
can be efficiently formed.

Moreover, in Fig.ZB, 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
Iline 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 film,
the reference numeral 202 denotes a gate insulating film, the
reference numeral 203 denotes an inter layer dielectric, the
reference numeral 204 denotes a silicon nitride film, 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-



portion 206b (region surrounded by the dotted line in Fig.2A) , and has an
angle (taper angle)x (8t = 350 - 700 ) between the surface of the
substrate and the side surface of the barrier, it is gently sloping, and
the coverage of the filmwhich is forned on it is excellent. Mreover, as
a material for barrier, an exanple in the case where a positive type acryl
resin was used is shown in Fig.3. In Fig.3, the shapes of the |left and
right sides are different (contrary) conparing to the configuration of

Fig. 2A, akowhearppér end poybhoha2 G pdimeyivndeusuotndedhaw ithge dotbueded
surface only at the upper end portion. As a shape of the barrier, either of
them w | | 1ldme dmdFigi.CR9r, aflsbhhmscancpreednsuriacecatr thAsc@oakraendn-| i ght
emtting region generated inmediately after the light emtting elenent has

been f abr ipoattddn EFosbhardgileh sulie ctmdidage ttandbeteahrieedibyikoraing a
| ayer (first layer) containing an organi c conpound being in contact with

the anode oWyl Ads8ak Wd NG (TRIPA anffl§¥RTPHE L5 a_fiew a;k;e%fn ftﬁs steps

is shown in Fig.6A Fig.6Das the ol I'owi ngs: first, an ‘anode 610 and

barrier 6LLrabee BEMBKe SUHH{ MY difd Ehe. dfue A# 41 %fftﬁ%ebgt:ragf,anode
Is washed wth a sponge simlarly to Fig. 1B (Fig. 6A) . Then ter a

et ot o1 291 GBKER LRKRAAEY BpscanhrooTRELel oF Bty
layer (segQifels@¥er )i +612P LUL3INNg an organic

Moreover, as a material for barrier, an example in the
case where a positive type acryl resin was used is shown in
Fig.3. In Fig.3, the shapes of the left and right sides are
different (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.

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 light emitting
element has been fabricated.

Furthermore, the coverage can be enhanced by forming'
a layer (first layer) 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.lA, 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
~32-



conpound and a cathode 613 are | am nated by a vapor deposition method
(Fig.6D). The occurrence of the non-light emtting region generated

i mMedi ately after the el ement has been fabricated can be elimnated by
enhanci ng the coverage as well as the nunber of dark spots and point
defects can be reduced by reducing the influence of m nute grains by means
of making the filmthickness of the first |layer 612a in the range from 30
nmto 80 nm preferably, 60 nm It should be noted that in Fig. 6A, the

r ef er ence imnedigitelgo@ifeiot the avaabumr eatinge (Bier&@kewasmEuaithe®l
denotes an under coat insulating film the reference nuneral 602 denotes
a channel peafioamedn aefapar (becomdcranere) rilkd aetGihifdsen degahdcsour ce
regions or drain regions, the reference nuneral 605 denotes a gate

el ect r ode cotrpoundf anérc eahodieat §3 668 1 anlitiatedebot £ vairod aeippgiftibas, the
reference nuneral s 607, 608 denote source electrodes or drain el ectrodes,

and the r eieahedcq FiguapRl TR desaiesnaenof Rthe THEn PLEGRAL elnf\t@ALGON
conprising the above-described constitution will be described nore in

detai | W agheaydife r$HOAN iiheddiQ tly ONERES. thi3- el ehXatPIBes byapple 1
Fig.8Ais a top view of an active matrix type light emtting device, and
Fi g. BB i s fang¥i@atedeshh Yk1 8WataKOHy enhancing the coverage as well
as the number of dark spots and point defecfs can be reduced
by reducing the influence of minute grains by means of‘making
the f£film thickness of the first layer 612a in the range from
30 nm to 80 n@, preferably., 60 nm.
It should be noted that in Fig.6A, the reference numeral
600 denotes a substrate, the reference numeral 601 denotes an
under coat insulating film, the reference numeral 602 denotes
a channel formation region, the reference numerals 603, 604
denote source regions or drain regiéﬁé;W;ﬁéi;ééégé55é;£ﬁﬁéfaim
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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on chain line A-A" or chain B-B'. In Fig.8, the reference nuneral 1 denotes
a source signal line drive circuit, the ref-erence nuneral 2 denotes a

pi xel section, and the reference nuneral 3 denotes a gate signal |[|ine
drive circuit. Mreover, the reference nuneral 4 denotes a sealing
substrate, the reference nuneral 5 denotes a sealing agent, and the inside
surrounded by the sealing agent 5 is a space in which an inert gas dried
with a desiccating agent (not shown) is filled. The reference nuneral 7
denot es aEgampdets ng region connecting an upper portion el ectrode being in
common with the respective light emtting elenents and the wrings

| ocat ed oExampleuldstrate. It should be noted that a video signal and cl ock
signal are received froma FPC (Flexible Print Circuit) 6 which is to be

an external inpurigesni hgl a Nepedridintodl dMosghiter AbbrixOrypet heghRC i S
shown, a print wiring base (PWB) might be nounted on the FPC. It is made

such thateﬁlkkﬁﬂb'%@H&HeﬂgaQ%VFﬁg igp ilhe PreselsctReonEICikRNthRehudes
not only the nain body of the Iight emtting device, but also the state in

whi ch the g5PEhaQh RYBd %“@)urgleqitgﬁ_ﬂ he.gmi n body of the light emtting
a

devi ce. Next, the cross section tructure will be described -34 bel ow

wi th reference Uen Fﬂg?? A‘uﬁi 'i‘éf&%éﬁ&ét n@lﬂlgr%lphf(e&enéggé ! gnsgﬁﬁgebeen

formed on a substrate wever érern rive circulit € source
line dri Vglg‘yhr iuﬁ.né d.%gl.gepéi(gcui%e%hg refeaJ?gn Q en&n?egrrgf a). d%no Ie?snaar €

shown

pixel section, and the reference numeral 3 denotes a gate signal
line d;ive circuit. Moreover, the reference numeral 4 denotes
a sealing substrate, the reference numeral 5 denotes a sealing
agent, and the inside surrounded by the sealing agent 5 is a
space in which an inert gas dried with a desiccating agent (not
shown) is filled. The refe}:ence 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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It should be not
CMOS (conpl enent

ed that as for the source signal line drive circuit 1, a
ary MOS) circuit in which a n-channel type TFT and a

p- channel type TFT are conbined is fornmed. A n-channel type TFT has a
channel formation region which is sandwi ched between the upper |ayer of a

gate el ectrode
superi nposed, a

and a gate insulating film15 and in which these |ayers are
| ow concentration inpurity region which is sandw ched

between the | ower |ayer of the gate electrode and the gate insulating film
15 and i nbediosh wiltdy e dfypemay do FlippdBpdsadive lcdwendric emtdr at ipdxellnpurity

region which is

not superinposed wth the |ower |ayer of the gate

el ect r ode seartciom hlaivgh beenc €Eotmatli on a rpulid t yatt«€ Jioon holvester,s herelia ,a
source ‘region or a drain region. Mreover, a p-channel type TFT has a
channel f alsnatdeive regicun Witk s6usaadn kb et-fel veesulibel UpRRs pliapar of
the gate electrode and the gate insulating film15 and in mhlch t hese

layers ar gexi®m MPesRI, tre | QR RIEL Y@t O 4FPUERdynl €gion 62d which is
sandwi ched between the | ower |ayer of the gate electrode and the gate

insulating film

te 861 VB! fGrideRfar &Y ¥or A SURECRASRGL AinY

concentration inpurity region d which 1s not superinpose
| ayer of t{3h§.Qat.8 | egt eﬂ%1 34 J r egi on
which is htov%éhargﬁﬁéég rggéﬂﬁgo réﬁ%ﬁ#%ﬁ? rg%%gﬁﬁﬁ$.¥é¥c%h.

forms a diiye it roed b i rcuit (p
type MOS) c%‘rg&:a %rl agﬁl%ltgﬁ(‘ * %e I\)ég%n@farcu?’?\%f d:e' domb1hdd 28

£ ormed .

A n-channel type TFT has a channel formation region

which is sandwiched between the upper layer of a gate electrode

and a gate insulating film 15 and in which these layers are

superimposed, a low concentration impurity region which is

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

region

region

concentration impurity region which is to be a source
or a drain region.
Moreover, a p-channel type TFT has a channel formation

which is sandwiched between the upper layer of the gate

electrode 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 of the gate

electrode and the gate insulating f£ilm 15 and in which these

layers

are superimpoesed, a low concentration impurity region

62d which is not superimposed with the lower layer of the gate
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Mor eover, although in the present Exanple, a driver-integrated typein
which a drive circuit has been fornmed on the substrate is shown, it is not
necessary to be such a type, but it can be formed not on the substrate but
external | y. Moreover, the pixel section 2 is formed with a TFT for
switching 70, and a plurality of pixels including a first 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

t he first edlestdinucide ad8la aahdght sodcaniratdgnodmpursayr cegrieg ehichi gb
concentration inpurity region) 62b. A plurality of TFTs are fornmed at one
pi xel . Th&olbé & croummntreglibnngridlwin evlgibas Motdense| & WFMirh@Bhr egi on
62a which is sandw ched between the upper |layer of the gate el ectrode 66b

and the g&oenishaubalivedcittaltomafdbé NEdthed BheS &nokdy EMDSAEErcuit,
superinposed, a |l ow concentration inpurity region 62d which is sandw ched

bet ween t @e paer(p %Pk ﬁ@e)otus:%ﬁatoe aCNRBkT @Hetﬁfﬁé Mbe)ge&?sch%ul ating

film215 and in which these |ayers are superinposed, and a

CONCenNt I Ao ovBUr 41 ¥hoti 58 '191”|:ﬁé$|ft’$§s?ft F%ﬂ@@iﬁs‘g’ﬁf%ﬁg?s t‘iﬂt%ﬁ:?tkﬁe | ower

| ayer of the gate el ectrode 66a not e erence

nuner al s éﬁndﬁggéﬁ SALEGE & £641PUESs %Eaegrﬁbp%gﬁeo\ﬁ]ﬁ:%%eﬁubst%?tgnd the

reference denotes a connecting €lec CONNEcts the

L b A B8 A0, o SALE SO B P el Bl 1280 "
be formed not on the substrate but externally.'

Moreover, the pixel section 2 is formed with a TFT for
switching 70, and a plurality of pixels including a first
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 f-ilm 15 and in which these
layers are superimposed, a low concentration impurity region
62d which is sandwiched beitween the lower layer 66a of the gate
electrode 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,
-36-



controlling the current 50, a TFT for switching 70 and a capacitance 41 is
showmn. In Fig.2, as a TFT for switching 70, an exanple using a n-channel
type TFT having a plurality of channel formation regions 60a which are
superinposed with a gate electrode 64 while the gate insulating film15 is
sandwi ched between themis shown. It should be noted that the reference
nunmeral s 47, 48 denote source wirings or drain wrings, the reference
nuneral 60b denotes a source region or a drain region, the reference
nuner al 6@nddéhet eefarénmwe pumernlr ati danohpsar at yonegebinghetlctsodet
superinposed wwth a gate electrode 64, and the reference nuneral 60b

denot es awhliiew cenaaectat | ahd NHIMEt ragcirodd Clegs stpertRposhighi t h

the gate el ectrode 64. The capacitance 41 forns a holding capacitance with

an el ectr edacéntaation ehpuktiage reyilon w@.Nng the inter layer dielectrics
22, 20 as a dielectric, and further also forns a holding capacitance with

an el ectrode 63 pd Fq SAN CANdYebes TddRfdl RAkkNIoENE, 0344 i pekl ati ng
film15 as a dielectric. Mreover, as inter |ayer dielectrics 20, 21 and

22, a pheba%§emh§et@fe VI%:P 0§6n8't'rf@ef0£8enb %@h%ygvc? ﬁg ,?m de,

acryl pol yam de, pol yi m deam de, resist or -37 i benzoc ene
| nor gani c 4 0§ {reg SRyt g net o Vapor
Dep03|t|ongﬁggah§ IE‘airild g%% |ngH#%%Egda(sggﬁggﬁqbgigzgwggPlco aJ(ntrlde
silicon

an example using a n-channel type TFT having a plurality of
chénnel formation regions 60a which are superimposed with a
gate electrode 64 while the gate insulating film 15 is
sandwiched between them is shown. It should be noted that the
reference numerals 47, 48 denote source wirings or drain
wirings, the referezice 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 electfode 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
semiconductor film 42 by making the gate insulating £ilm 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



oxide nitride and the like), or a lam nated | ayer in which these |ayers
are lam nated can be used. In Fig.8, an inorganic insulating film20 which
is conposed of silicon nitride film and covers the gate el ectrode and the
gate insulating film1l5 is provided, and this inorganic insulating film 20
Is an inorganic insulating filmwhich has been filmfornmed under the

condi tions of containing hydrogen in the filmand which has been provided
for the purpose of performng the hydrogenation term nating the dangling
bond of t feersmmywdidudtare ) ayean byingegdmioi ngatéeihdat Eogmedeabyenta |t
can hydrogenate the sem conductor |ayer existing in [ower |ocation

r egar dl esspuft teimeemestitent,e 20 CVIDh € Chaind canls Vapbm peblositivngomeened of a
silicon oxide film Moreover, the inter layer dielectric 21 is selectively

et ched so ddthh ¢t g eie vl R@Mlllieonobxile, heCDI®SH dictFerd, sunkaea having
a radius of curvature by a wet etching or a dry etching after the film

made of a0 ePsE bk \dhd eheaANKe BLLTd fhmiAd tBACTLIOF TRARYCIR th@dk! Ng
nmet hod. Moreover, in the case where an organic material is used for the

nter | eyl S0 Mindhatbh IrP5E €ha0C MhAlrdd 45 SAVENSEatLLR 2

silicon nitride film a silicon m oxi de nitride m an al dm num oxi de

o ok ey SRR U A NSof] £ Shpledd o€ WAL LR BT
:j|s ; ; 8; I”ﬁg l ?E)?n&%riﬁ%sn%e_ éja? & reil%rcq.lreo%eb %n\ﬁaltﬁcra ggéés e:i.sns‘fjlurflqaiiz:{}R};J rf.j:[limeis
' is provided, and this inorganic insulating film 20 is an
inorganic insulating £ilm which has been film formed under the
conditions of containing hydrogen in the film and which has
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 locaﬁion regardless of
the existence of the gate insulating f£film 15 composed of a
silicon oxide film. Moreover, the inter layer dieiectric 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 case 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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inter layer dielectric 21. Mreover, the inter layer dielectric 22 can

al so block the diffusion of the inpurities fromthe substrate 10 to the
light emtting elenent and the diffusion of the inpurities fromthe |ight
emtting elenent to the TFT, and the |Iike. Mreover, in the case where an
organic material having the noisture absorption characteristic is used as
the inter layer dielectric 21, it is necessary to bake again since it is
swol Il en when it is exposed to the solution such as peeling off solution
used in the Dight paiittindgedietenthi ¢hith tis b&orped oLaedr! atsr noltowever,
it can be made so that the inter layer dielectric 21 is not swollen by

covering idetddibddi®d BaFateéty ehasdseheg tiniphirdd 1 PHEe¥aEingherdih enant
invention is not limted to the l|amnating order of the inter |ayer

di el ect ri gnitehoyays R dEb‘ie%tr:.Q:rzi NRoRedeerOf thd§ ntbePafr bl biuber Rl i ON
and hydrogenation, for exanple, the inter |ayer dielecC r|c 22 in which the

upper  engopQid Qi NP, dlt?fcﬁ@ 1R G A AUV, éf”% fjﬂgﬁkﬁﬂl r 2dbys 8k

curvature may be for after the inter Tayer tric as been

formed fog, g R gfeo‘i%ethtﬁéei’f&# gﬁ%genar?g} féiésiﬁ dttﬁk% {ﬁg% 8%5 on

the inter Iayer electric on an ogena

t | h b t . t t hod d
further B3 ‘tha’f‘%é‘lé'%h A iagglﬁ:y%?sﬁftﬁa LERRC S
foar t hat e CRRTLERGr G GEoE S hARpar e At FdanicRarerlal° | ° 2

having the moisture absorption characteristic is used as the
'. inter layer 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 aﬂdﬁhydrogenation,
for example, the inter layer dieleqtriclzz 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 formed 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 f£film by a coating method and further

by a wet etching method or a dry etching method. In the case
_ 39 _



a charge being generated, it is preferable that it is etched by a wet
etching nethod, and in the case where an inter |layer dielectric consisted
of the lam nated |ayer of an inorganic insulating filmand an organic
resin filmis etched, only the organic resin filmis etched, or the
organic resin filmis formed and wet etched after the inorganic insulating
filmhas been dry etched. In the case where a photosensitive organic resin
material is used for the intercalation film21, it tends to be a curved
surface hawhieng a fihtn wonglosead vt am exgan he nepder isedcly pdrdlieah, ainekown in
Fig.8, however, in the case where a non-photosensitive organic resin
materi al theawr iiBoBg&eae thatethal TFY chetdabderilkeiicat arel apangadidebect ric
22, it is a cross-sectional view of a contact hole as shown in Fig.l.

Mor eover, asthaggehBephgsgsheraveali 98 i§ propSCatlerthat tit Ssagenaat ype of
light outgoing fromthe lower surface, it is desirable that a transparent

material by HSREtfOFchiey nidtiia, ARl 19 eheCéaséscqﬂ@r@?an NOItRQV @hyedt the
both ends of the first el ectrode (anode) 28a, insulating matters (mhlch i's

al so ref ea&@ietcc&ﬂ% c@ﬁ@lﬁ.’stlé%r bferm eqhanihiRa qalyggcgro@ k@) 138-ghaikor med

and a Iayer (which is also referred to as an EL containing an

organic 'é{i]l_q.n fﬁ.im&%é%r:?ﬂ] IQ)O'}:#JI})?J{) g‘:e?lnekgiﬁrﬁgee‘écﬂpé)cge)on%.granﬁoun d has

the tine apor rrorme e organitc
been pr evo@ﬁ%kﬁcg%%sfi'ne%ilﬂn E.;!.secqtattrcl:heci esc'n? t neceorganlc resin film is

formed and wet etched after the inorganic insulating film has
been dry e.tched.

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.l1.

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.

Moreover, 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



heating, and it flies away in the direction of the substrate by opening
the shutter at the tinme when the vapor deposition is perfornmed. A |layer
cont ai ni ng an organi c conpound 31 which is to be a light emtting |ayer
(containing hole transportation |I|ayer, hole injection |ayer, electron
transportation |layer, and electron injection layer) is forned by the
procedure that the organic conpound gasified flies away in the upper
direction and is vapor-deposited on the substrate passing through the
openi ng pdhke thmpreiedethatvapoetddpombikiorSiine perifernmyd@r theoatganiag an
organi c conpound 31 is extrenely thin, it is preferable that the surface
of the fi csmpeudd hadebéén fprévioholy ey ad beedwchiage tkaikeahnsg my be
carried out by performng the treatnent for polishing it chemcally and

mechani cahley tingnr a8eM 8t iMelds #4dy HacChRel eovecBivh td¥e t|h|ek§ubQ€§:9Eé or
after the patterning of the first electrode. In the case where the CW

(Chemi cal bgfzﬁﬁéﬁ'lﬁa' the! skt paY 4if ﬂ%fm{@qwhed fthteh%abm:c&aﬁééleioﬁn

el ectrode aninsulating matter 30 Is made | ess, I's thinned
whi l e the; end.pesiho8. A 1 (o] | t o} face
fl at ness o ?ﬁ jrf"[&‘lrgt ele ee_cc e %;%n%éggfﬁbtatﬁl%&gjﬁ é@%%&o&%iaﬁl n the

] Lel
53 Tn oraas e e TRuhy Qteiﬁérfaaf s”ﬁ«ége%%%%ﬁﬁhﬂ Lk B¥Bp AL EoRT
electrode anode erabl e that the occ rren e of cracks

s preventl 285 Be il ﬁnh‘aC*éﬁOB? Taveln S1enthoh: PrabPBoRralibRotaust, | acer

dielectric 22
an% électron injection layer) is formed by the procedure that

the organic compound gasified flies away in the upper direction
and is vapor-deposited on the substrate paséing through the
opening portion provided at a metal mask. Since the layer
containing an organic compound 31 is extremely thin, it is
preferable 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, 1t is preferable
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and the o
t he point
suppresse

washi ng)

(1TO (Ind

ccurrence of the non-light emtting region and the occurrence of

defects generated imediately after the fabrication are

d. Moreover, 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 washing (brush washing and sponge
for the purpose of cleaning the foreign matters (dust and the

i ke) before and after the formation of the insulating matter 30. For the
first el edhaddehearadn)rZ8ace cof rensgas ehd peéeehtédablypeonddihgvanfil m

I um oxi de-Tin oxide alloy)), Indium oxide-Zinc oxide alloy

(1 n2C8- Zn@norgand c0Xindti1{tAHg Fidn & thkelintey hayemphowedctiMeegyer, for
ating matter 30, a photosensitive or non-photosensitive organic

t he i nsul
mat eri al
benzocycl

Deposition) nmethod, a sputteéring netho

| ami nat ed tgl%ygﬁbi:ﬁlcmglgﬁ 59@%&%34&” MRy ige?%éé%e t%agnﬁgpgg}) ng

Mor eover,

alnRo thieModSurdEnde dIOYRMNGR - 1RGN EndedTnde ret@ohShnar the

obutene), an inorganic material (silicon oxide, silicon nitride,

silicon o@c@%ﬁyewed%forthtéﬂ%&ihkeehek%ggdggxerat%%&&aamgg V%?@%r

and a coati1 ng nethod,;

otosensitive or matertal IS Use he 1'nsu

| oyed.

et ter 30r8oalaked SOLASEIMEIE ALIBQLES IR S Alo AUSLCCRLE YR kI NS

if these
phot osens

ar e Yy Cl assi 'S, a negative

performing the washing {brush washing and sponge washing) for
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 (ITQO (Indium oxide-Tin oxide
alloy)), Indium oxide-Zinc oxide alloy {In,0:-Zn0), Zinc oxide
{Zn0 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 tﬁe like) fox;med 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
—42—
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type photosensitive organic material which is dissolved in the etchant due
to the light, however, either can be appropriately wused. In the case where
a negative type photosensitive organic mnmaterial is used for the insulating
matter 30, as shown in Fig.2B, it tends to be a curved surface having a
radius of 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 s@a e_of, the insulating matter _shown in gi . 3. .Mreover,

Patep 5 dis

in the cas€PfhB CRSITHIS REGPRLCHEEt iR -Rdr "B BortFol8 8AEPGani c
material, the insulatin matter 30 may be covered with an inorganic
i nsul at i nd™ RS LERARE cERe e rtitfe PROtOSERSHE 1Y i ®ut O& AnBoR:ER®E, or
the like). Mreover, in the case where for _the insulating matter 30 or
the inter tw&yéh@ﬁ%%ﬁt'&e TR IMBEgERRE Wt 14 disgod¥ed imiBeder to
remove gases and water in the film it is inportant to performthe
degassi ngebyhpatfdueiteythrel balat i hgwevieaat abhheirncaimdevappuaprintiely i s
preferable that a | ayer containing an organic conpound 31 is fornmed after
t he degassiseg. has been performed. The occurrence of a shrink can be
suppressed by perform ng the vacuum heating at 100C to 250C i nmedi atel y
before the fil mInthetcaseohexrd apegatdvieat ibaplaytayeganitctive d8ganfipound 31
has been performed. It is preferable that the degassing is perfornmed by
agai n permaternglt he vwdediPdicatddnsulating matter 30, as shown in

Fig.2B, it tends to be a curved surface having a radius of

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 composed of an organic material, the insulating

matter 30 may be covered with an inorganic insulating f£ilm

{silicon nitride film formed by a sputtering method, or the

like}.

Moreover, in the case where for the insulating matter

30 or the intér layer dielectrics 20-22 an organic material

is used in order to remove gases and water in the f£ilm, it is

important to perform the degassing by performing the heating

treatment in the wvacuum, and it is preferable that a layer

containirig an organic compound 31 is formed after the degassing

has been performed. The cccurrence of a shrink can be suppressed

by performing the vacuum heating at 100°C to 250°C immediately

before the f£ilm formation of a layer containing an organic
-43-—



after the formation of the |ayer containing an organic conmpound 31.
Moreover, in the case where for the inter layer dielectrics 20-22 an
inorganic insulating filmis used, the filmformation nay be carried out
by a PCVD nethod or a sputtering nethod, however, particularly, siliconis
used as a target by a RF sputtering nmethod, a silicon nitride film forned
only by nitrogen gas or the m xture gas of nitrogen gas and argon gas by

appl yi ng the f|In1forn1ng ressure at 0.1 Pa-1.5 Pa, a high frequency
power (5- ZOmpose) 3t SEeWperéﬁa"@ét ti¥ly ihepEeberable thapetheure at
.roomtenperature to 350C, has extrenely strong in blocking effect with
respect egassdinamdst poeforyeddy aghigr pepformihggtioe vagfuunrhbepdingdi c
tabl e such as Na, Li and the others, and can effectively suppress the

di f f usi on adfterhtle fimpwaiieon ofi thrdlaher|ddetaivhinidanghrgdnis cpragbandbl e
that a netal filmin which 0.2-1.5 wt% (preferably, 0.5-1.0 wt% of
l'ithium had.been added to alumnumis used fromthe viewpoints of electric
charge injection characteristic and others, in the case where a. naterial

contai ni ng |ithMeeosedtsedihortive Caididewnlchey e£bg end eamtdiat 1bher
operation of a transistor is damaged by the diffusion of lithium however,

if it is @ighldt@ndy 2098 bl InokoameE Bh 1Rt iS5 ik AG ﬁ%bhod thel can
prevent lithiumfrom -44 diffusing in the TFT. As for the |ayer containing
an organi ¢;GMkh3lon | Ray be carried out by a PCVD method or a
sputtering method, however, particularly, silicon is used as
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 grbup or IT 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 film 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 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 film

formed by a RF sputtering method, it can prevent lithium from
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the case where it is nade for a full color display, a material |ayer
showi ng the light em ssions of red color, green color and blue color may
be selectively and appropriately filmformed, respectively, concretely by
a vapor deposition nethod using a vapor deposition mask or by an ink jet
nmethod. In the case where the |ayer containing an organic conmpound 31
showing the I|ight em ssion of green color is forned, in the present
Exanpl e, after a-NPD has been filmformed in a thickness of 60 [nn], Al Qg3
to whi ch BMESYSdLDHddh BdddFTs filmforned for a light enitting |ayer of
green color in a thickness of 40[nn], and CaF2 is filmfornmed in a

t hi ckness of 1 [#AffeHrihdh laveas containilagt aprorggric oyt 3li.ninhe case
where the layer containing an organic conpound 31 showi ng the |ight

emi ssi on the ghoe wWeere dits isonadd, foif teefudl- (Pohatidoy f id materdsd in a
t hi ckness.of 60 [nn], BCP is filmformed in a thickness of 10 [nn] for a
bl ocki ng Nayer siiomgnighdéhsaid ghws lemillsjaniss off red Coloe]d gmreant bbikmress of
40 [nm for an electron transportation layer, and CaF2 is filmforned in a
t hi cknessandfbIng eojlorakayabealednidioive Iy antlisppdayciatdby €QVAr foirRelihe

case where the layer containing an organi c conpound 31 showing red color

i s fornedreapeetiaalf) boadiear iy by kovEpdr Aepostitieknasshel 69ihgni ,
Al g3 to which DCM has been added is filmforned in a thickness of 40 [nn
for a |ightvagbit ﬂﬁfohif@bn m48k0br B¢ &9k FWYRdthdd. Mf eheedakn a

t hi ckness of 40 [n for an electron transportation |layer, and CaF2 is
filmformgflere the 1ayer containing an organic compound 31 showing the

light emission of green color is formed, in the present Example,
after a-NPD has been film-formed in a thickness of 60 [nm],
Algs to which DMOD 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, éfter ¢ -NPD has been film-formed in
a thickness of 60 [nm], BCP is film-formed in a thickness of
10 [nm] for a block_ing layer using the same mask, Alg; 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 injection layer. Moreover, in the
case where the layer containing an organic compound 31 showing
red color is formed, after a-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 light emitting layer
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in a thickness of 1 [nn] for an electron injection |ayer. Mreover, a |light
emtting display device capable of performng the full color display may
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 display device or a lighting device by which only a sinple display is
performed, it may be nmade a single color light emssion (representatively,
white color light em ssion). For exanple, 1, 3, 4-oxadiazole derivative

( PBD) havpﬁgrﬁgecoép€etﬁéﬂatianﬁébmtﬁﬁr@ﬁdcﬁaractbiCSnB§Snaﬁ Be énmpersed
into polyvinyl carbazole (PVK) having the hole transportation

char act er ifsori an dlreoven  tngnsres ool ilglyermmasdi OaFi ds thiai-fiedmég

di spersing 30w % of PBD as an electron transportation agent and a suitable
anount of ihoar thicl#sests ofi gndmng (FORB,arc eirsotirod, iyt iandidyde. red) .
Moreover, a white color light em ssion is capable of being obtained as a
whol e by approprietebyesel &cligntasmotganycasoppayndedibe Eaphbienbes the
light of red color, an organic conpound filmthat emts the |ight of green

col or andpeg£eiredfigC taenpaundchib® dkﬂﬁtlag‘ﬂnh’i bBemhiighbyokeph¥greplor, and
t hen, by superinposing them and m xing the colors. Mreover, poly

(et hyl enedi-gyhlhgPheRabiPel Ytést W £BorSthdRihSi GIE 18 eR0NRAUSS PIKET ON
(PEDOT/ PSS), -46 polyaniline/canphor sulfonic acid aqueous sol ution

(PANI/ CSAyor FREPESofbe FITGH otl s O . 11E dldk Caldll Wheld 112Gk @Se4 hol e

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 light 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, DCM1l, 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£film that
emits the light of green color and an organic compound film
that emits the light of blue color, and then, by superimposing
them and mixing the colors.

Moreover, poly (ethylenedioxythiophene) /poly (styrene

sulfonic acid) agueous solution (PEDOT/PSS) .,
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I njection |ayer (anode buffer |layer) may be coated and baked on the first
el ectrode (anode) 28a. In the case where a hole injection |ayer conposed
of a high-nol ecul ar weight material formed by a coating nmethod using a
spin coat and the like was formed, the surface flatness is enhanced, the
coverage and film thickness uniformty of the filmforned on the hole
injection |ayer can be nade excellent. Particularly, a uniformlight

em ssion can be obtained since the filmthickness of the light emtting

| ayer bec®Rd¥agdiligecamphay sutfignicaaist agneons|solutyjarc{ PANIYE5A) . has
been fornmed by a coating nethod, it is preferable that the vacuum heating
(100 to 28FEPESs E4rPTEREKGUPPBAI or thethike orhvech orilof adte afsi Anhbyea vapor
deposition nethod. It should be noted that an exanple of a flow chart of
t he st epsiodecdrionngdaykics (anedei busfiennlayeF) guly Heorcoatadphed bakédr the
surface of the first electrode (anode) has been washed wth a sponge, the
f or mat i onoaf thel ffhstegléttngdeayanods) pesaf amathdvake apeiredapRSLE] ON
met hod wi thout being in contact wth the atnospheric air by tenporarily

baki ng poliyjecttibyl Bagexytbuapeseacos Rohighli-woar il QBighaChiteAU4EOUS
solution (PEDOT/PSS) in a thickness of 60 nmat 80C for 10 mnutes by a

spi n coat reemBadbyfalldoabaky Mk 3ol HiGnl0h 8PpEn LOME ard Ui RE was
perform ng the vacuum heating (170C, heating for 30 m nutes, cooling 30

m nutes) eBrinka,Mtd s8rratb FU4ER68s s bhnafebl Qfﬂeaébi‘ercjiaetarﬁ% fﬁﬁﬁ wher e

convex portions and concave portions, and m nufe gralns exist on the

surface thickness uniformity of the film formed on the hole injection
layer can be made excellent. Particularly, a uniform light
emission can be obtained since the film thickness of the light
emitting layer becomes uniform. In this case, after the hole
-injection layer has been formed by a coating mei:hod, it is
preferable that the vacuum heating (100 to 200°C) is carried
out prior to the formation of the film by a vapor deposition
method. It should be noted that an example of a flow chart of
the steps concerning this case is shown in Fig.6. For example,
after the surface of the first electrode (anode} has been washed
with a sponge, the formation of a light emitting layer is
performed by a vapor deposition method without being in contacf
with the atmospheric air by temporarily baking poly
(ethyleneoxythiophene) /poly(styrene sulfonic acid) aqueous
solution (PEDOT/PSS) in a thickness of 60 nm at 80°C. for 10
minutes by a spin coat method, fully baking at 200°C for one
hour, and further, performing the vacuum heating (170°C,

heating for 30 minutes, cooling 30 minutes) on the entire
-d 7 -



of ITOfilm these influences can be reduced by nmaking the film thickness
of PEDOT/ PSS slightly thicker. Mreover, in the case where PEDOT/ PSS is
coated on the ITOfilm since it is not so good at wettability, after the
coating of PEDOI/PSS solution at first tine has been carried out by a spin
coat nethod, it is preferable that the formation of filmis carried out
with excellent uniformty by enhancing the wettability by neans of once
washing it with pure water, ~and again, the coating of the PEDOI/ PSS

sol ution SUEERSE 8f ThuPaRfigudgrdYeodt the Fegearacsy avamiargPPELipnsshoul d
be noted that after the first coating has been carried out, the effect
capabl e ofRGeFERCAYENPRETAOFSai AR Binpte | Feing awidt o5 the ssyfhgee is
properly nodi fied by once washing it with pure water. Mreover, in the case
wher e PEDOF PES fiaan f dhese infbuercées laarbheaapiced bytmakihgdhesifada it is
filmformed on the whole surface of it, it is preferable that m nute

gr ai ns anthicknesskofi RENORY RIS tdld gdrid f doeickdre. ci rcunferential portion,
the term nal section of the substrate, the connecting region of the

cat hode and t he Mbreogerqf ihhehd @ae pheireOPEROE /PSS! Betdoslad oamened, and
it is preferable that these are renoved wth 02 ashing or the |iKke.

Moreover, 1m0 Eiigm,7 sildt® el dlsi abshsp §ebwear Recghbnessy,andiuel tage of
four elenents (El enment 1; heating at 170C for -48 4 hours and half,

cool i ng f eba?dny BEt eEDOR/ERBNE0 2ut NERANGFi A4t 4506 hak BRel BHEBSeaCOO! i Ng

for 30 mnutes, Elenment 3;
out by a spin coat method, it is preferable that the formation
of film is carried out with excellent uniformity by enhancing
the wettability by means of once washing it.with pure water,
and again, the coating of the PEDOT/PSS solution ié carried
out by a spin coat method and by baking it. It should be noted
that after the first coating has been carried out, the effect
capable of removing minute grains is obtained as well as the
surface is properlymodified by once washing it with pure water.

Moreover, in the case where PEDOT/PSS was formed into

a film by a spin coat method, since it is f£film-formed on the
whole surface of it, it is preferablie 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 0, 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—~



heating at 270C for 30 m nutes, cooling for 30 m nutes, Elenent 4; heating
at 170C for 30 mnutes, cooling for 30 mnutes) fabricated by applying the
conditions of the vacuum heating after PEDOT/ PSS has been forned into a
filmis shown. According to the experinmental results shown in Fig.7,

El ement 4 fabricated under the heating conditions of heating at 170C for
30 m nutes and cooli.ng for 30 m nutes shows the nost excellent brightness.
Mor eover , is read fromFig.7 that Elenment 1 fabricated under the

heat i ng ccﬁ‘n&i’loﬁr@nénéf hals, | GePliRg 15 IO MIPHAS s EAeenth A headimbenent 3
fabricated under the heating conditions of heating at 270C are bad

conpari ng alt ZXN°RefoE| 8feminubgper credtind GodeBOominntesndEiliesest and it

i s considered that PEDOT/ PSS has been denatured by heat. As for Elenents
usi ng PEDBEa#S31g ahe W Ceiirs 30 fmientiasxceppoilial £d ghtmiamiisss pRlefubinti ency,
el ongation of lifetine, and reduction of electric noises and the like are
obt ai ned. 4;Farddteimpras, L70°Cafobesoomfihtmed,f coslEhg. £4rt Bat mEharestys using
PEDOT/ PSS realize the reduction of drive voltage. Mreover, a second

el ect r ode fatatitaredd 3% Wppdlying the kon®ltipme offotthkofrachedl hedeing f or med
on the layer containing an organic conpound 31 by a vapor deposition

net hod ( ela@aidy BEDOESPSE anGebheAlsi dignd® i) a Film $§WHRA NAcEBi-Agdg OM ng
to this, alight emtting el enent conposed of the first electrode -49

(anode) 28a the | @S r GREUBA T RS AN 1 I3RWnCORROUN 32, aNdmddie gecond
el ectrode (cathode) 32 is formed. In the case where

fabricated under the heating conditions of heating 'at 170°C
for 30 minutes and cooling for 30 minutes shows the most
excellent brightness. Moreover, it is read from Fig.7 that
Element 1 fabricated under the heating conditions of heating
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 comsidered that PEDOT/PSS has been denatured by heat. As
for Elements using PEDOT/PSS, the effects of enhancement of
light emission efficiency, elongation of lifetime, 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 light emitting element composed of the first electrode
~49-



the light emtting elenent is nmade in a node of white color [|ight

em ssion, a color filter (for the purpose of sinplifying, herein, it is
not shown) conposed of a coloring layer and BM is provided on the
substrate 10. The second el ectrode 32 functions as a wiring comon 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 regi on 7 which connects a second electrode 32 to a
wiring 45 (@2%duABar hEhe dasRE coPdainddd 30 PEIRREEITIRRIYA cnéefed to
this FPC b routing the wiring 45. Moreover, on the termnal section, a

t erm nal éﬁ¥>§cﬁﬁﬁae Rt rede d Coithode) dét 19 Femudednpihe mammbeseep with

that of the gate el ectrode, an electrode forned by the sane step wth
that of tR&esddobé emdétioge edemendi dseedier dae aanddenof whater eddofror med
by the sane step with that of the first electrode 28a, has been pasted

usi ng an Jddighdi erissidn as aolorlfdditec 6fby tWengucpose ailbemplafgidgt, he | i ke
with the FPC (Flexible Print Crcuit) 6. By the way, the construction of
the term h&lirdin,.ndt parhotuslasiny) | compesed@nsit carcdior iappnegidratagldy BMor med.
Moreover, the sealing substrate 4 is pasted together wusing a sealing agent
5 cont ai niisg profiikded onn tivedeiutiskrsardl 1050 the light emtting el enent

formed on the substrate 10. It should be noted that a spacer conposed of a
resin filmin orgeé &8cond electrode 32 functions as a wiring common
- to the all of the pixels, and has been electrically connected
to the FPC (Flexible Print Circuit) 6 via the wiring. It should
be noted that in Fig.8, a connecting region 7 which connects
a second electrode 32 to a wiring 45 is shown, the second
electrode 32 is electrically connected to this FPC by routing
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 adhesivé 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 limited and can be
appropriately fbrmed.

Moreover, the sealing substrate 4 is pésted together

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



secure the interval between the sealing substrate 4 and the |light emtting
el ement 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. Mdreover, it is desirable that the sealing agent 5 is
made of a material through which water and oxygen do not penetrate.
Furthernore, _a substance (desiccating agent or the |ike) haV|n% an effect

of absorbﬁ%?%ﬁ@%%ﬁm&ﬁ&%ﬁﬂ%%e%%?tﬁ@IEF§¢WH§HQﬁQPﬁ¥F%ﬁ%]§ba%%5 uddover

in the present Exanple, a plastic substrate conposed of FRP .

(Fi ber gl abs R@Itﬁ“ﬁongéd: B &Prices) comprsesolof avireginf fiidm da) orMprato

pol yester, acryl or the like can be enployed except for a glass substrate,
quarts suE@pﬂaﬁet@@din¢BHWBd.bwwme@memheaSeeﬂinhesy@@&kmgesubamﬁathe4 has
been adhered using the sealing agent 5, it is also capable of being

seal ed w filightsemnlthinggdemet: maytin: pavetidelde Thehe, sir ineet daxpashr e
surface). As described above, a light emtting element can be conpletely
bl ocked f asmtifierogenebmalthley 13&al hag bken! FghlledeRiithing teleciBtbrisxrt he

cl osed space, which can prevent the substances such as water and oxygen

pronot i ng spaeedet eheiddiDilg agends OTGHNSuLOBBAUHEERD AXels breweirAyadi Ng
into it. Therefore, a light emtting device having the high reliability,

in which that anSdpod¥ MESiNGls agedr El@dthéaélazp.@lﬂ&)tﬁé]ﬂd 5 . Mibe¥ekr ,t he

present invention is not limted to

it is desirable that the sealing agent 5 is made of a materlal
through which water and oxygen do not penetraj:e. 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 elemeni: 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 em:.ttlng device having the high rellablllty, in which
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structure of a swtching TFT of the pixel section of Fig.8, for exanple,
only a LDD (Lightly Doped Drain) region 60c which is not superinposed with
the gate electrode via the gate insulating filmmay be provi ded between

t he channel formation region 60a and the drain region (or source region)
60b. Mreover, the shape of the gate electrode is not limted, either, and
it may be made the gate electrode in a single layer. In addition, although
herein, a to ate type TFT has been exenplified, the present invention is
capabl e of* EEF%&k B P&F Erd s G the aptainedn Fi | m Transi stor)
structure, for exanple, the present invention is capable of being applied
to a bottom gat eMeypeverevthgerteagherinyertiqeTiamph iovived tosthgger
type TFT. Moreover, in Fig.8, a structure in which the first electrode 28a
was f or negtarciurehefc gnswdtiohdnal FEWr ofe the phgiedgsectdont aft FigtB,a
source region or a drain region has. been formed is shown, however, it is
not parti folraekgmplei tadly a bPDeldaigliely dop@ibraing edebon Gde: wRiBY | N
contact with the source region and drain region nay be fornmed after the
first el ést metde shasebbaposed med thMiteovgste akllectabdentela | Blyer gdicel ectric
for covering an electrode which is in contact with the source region or

drain reghenldainkeenlhuidP e piovided BOtwaes Ol Ghah@led. Rasmheesn - 52
formed, a first electrode for connecting to an electrode on the inter
| ayer di ekreglibhteo@pnBtHOBFBYN 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 Transistor) 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 in 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
~52~ |



Exanple 2 By inplenenting the present invention, various nodules (such as
an active matrix type liquid crystal nodule, an active matrix EL nodul e
and an active matrix EC nodul e) can be conpleted. Nanely, by inplenenting
the present invention, all of the electronic equipnments into which the
various nodules are incorporated are conpleted. Follow ng can be given as
such el ectronic equipnent: video caneras; digital caneras; head nounted

di spl ays oggl.e type displays); car navigati on systens; projectors; car
stePeoZ; égFggﬁalac%ﬁﬁﬁFeFE?cﬁﬁégﬁbFQIiﬁPB%ﬁ&F?BH erﬁ?nQFQCt%ﬁﬁﬁiPB

conputerst cel lul ar phone, electronic book, etc.) etc. Exanples of these
are shown*hg Enpger Javes diedgstris may de fampedA is a personal conputer
whi ch conprises: a main body 2001; an image input section 2002; a display
section 2003; and a keyboard 2004 etc. Fig. 9B is a video canera which
conprises: a main body 2101; a display section 2102; a voice input section
2103; opBrxampde 2w tches 2104; a battery 2105 and an i mage receiving
section 2106 etc. Fig. 9Cis a nobile conputer whichconprises : a main body
2201; a canera BegclmpheR@fPingrthergaegareiinvegtient, 0ar234s; modbBes
operation swtches 2204 and a display section 2205 etc. Fig. 9Dis a
pl ayer us{sgch d£ear dtgvandituy Bypbi Ly P cegsianimodets] dedatherei naf t er
referred to as a recording
matrix EL module and an active matrix EC module) can be
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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medi um) whi ch conprises: a main body 2401; a display section 2402; a
speaker section 2403; a recordi ng nedi um 2404; and operation swtches 2405
etc. This apparatus uses DVD (digital versatile disc), CD, etc. for the
recordi ng medium and can perform mnusic appreciation, filmappreciation,
ganes and use for Internet. Fig. 9E is a digital canmera which conprises: a
mai n body 2501; a display section 2502; a view finder 2503; operation
swi t ches 04; .and i mage.recej.v] sectipon (not shown in figure) etc.
2 A £t Vot ¢

t he
Fig. 10A CPSFatHM, S YSRSS hrsgelay, Srﬁﬂtﬂ'%o%/zg]fm%‘i‘?' voi ce
out put section %902; voi,ce input section 2903; display _section 2904,
operation swtchég-28B515/ BARERRAUSEBE: @ RRGCRALNEHRILHPUEnsWBEFBN (such
as a CCD and_an image sensor) 2907 etc. Fig. 10B is a portable book (an
el ect roni & BEBRYaRhiT Fechidnd {bereingditerpsafesoed; teiasppayeserdings 3002
and 3003; a~record[ng medi um 3004; operation sw tches 3005; and an
ant enna 3066igng. whigh comprisgsdi apnain hndsh 2dédpr msddspdayasacbady 3101;
a supporting base 3102; a display section 3103 etc. In addition, the
di spl ay sRdWR:i & BipgakedC seay isyml24¢hhd a -Beicordiodd unediwed2404} aand- si zed
screen, for exanple a size of 5 to 20 inches. Further, to manufacture the
di spl ay seperatiwntswitches 2405 etc. This apparatus uses DVD {(digital
versatile disc), CD, etc. for the recording medium, and can
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 shown 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 electironic 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
_ o4 :



such sizes, it is preferable to mass-produce by executing a multiple
pattern using a substrate sized 1 x 1 m As described above, the applicable
range of the present invention is extrenely large, and the invention can
be applied to the electronic equipnment of various areas. Further, the

el ectroni c devices of this exanple can be achieved by utilizing any

conbi nation of constitutions in Exanple 1. According to the present

i nvention 6&5" ht .em'dteti ng devi ce w t hout da% spots and wi t hout point
defects cXf “Eorfii e C&d FEFR TR ECTLEN g HPTe PRMPHE FeFi@ RivPng a
high reliabjlity w thout causing a shrink even in the case where the |ong
time passé:?% AR ESea) FREfhers s PRFufaCEPApNlte AEsrlaysogt iR with
fabricating a light emtting device having a light emtting el ement having
an anode, S¥dapdiEegontdi disngrefesabds o MeFponRedusle by execwtdast act with
sai d anode, and a cathode which is in contact wth said | ayer containing
an or gani aulddpdeumdttegind yadingo @ corprtisitey sdredtileps bfm. forni ng an
anode; formng an insulating material for covering end portions of said
anode; washi ng assde$arébef dxive arthdeappillicabper vasgs pofighe ppeskatni ng a
vacuum heating i medi ately before a |l ayer containing an organi c conpound

i s fornedinfventiiog $aicktmymeslye datrgieni agd dhoigasntioanpan sk appdied

to the electronic equipment of various areas. Further, the
electronic devices of this example'can be achieved by utilizing
any combination of constitutions in Example 1.

According to the present invention, a light emitting
device without dark spots and without point defects can be
completed. Furthermore, a light emitting device having a high
reliability without causing a shrink even in the case where

the long time passes can be realized.
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formng a cathode. 2. A nethod according to claim1l, wherein tenperature of
sai d vacuum heating is in the range from 100C to 250C. 3. A nethod
according to claiml, wherein a step of perform ng said vacuum heating, a
step of formng said |ayer containing an organic conpound and a step of
formng said cathode are in turn carried out in series wthout being in
contact with an atnospheric air. -56- | 4. A nethod according to claiml,
wherei n said vacuum heating has a degree of vacuumof 1 x 10-3Pa to 1 X
10-6Pa.” 5. A nethod according to Claiml, wherein a step of formng said

cathode is_perfornmed by an electric resistance heating nethod or a
sputterin@ﬁﬁﬂiﬂﬁﬁiﬁﬂiﬁé@hﬁﬂ%@d according to claim 1 wherein said |ight
emtting device is incorporated into one selected fromthe group
consi sti nd -gfmatieediafl fabpheatingm bight eovitd insbevice dissyingya 1d gbdr sonal
conputer, a video canmera, a nobile conputer, a player using a recording
medi um ammia:tidisgetamecarimnganmmewd sy ¢nloondatindggaanh iogigandmi tt i ng
device having a light emtting el ement having an anode, a |ayer containing
an or ganiconmpapelinahvilthc hsi 4ni conbatacwith tdatdi ahedefdamihct cathaideode
which is in contact with said | ayer containing an organic conpound, said
met hod comghriici nis thwe sbRpscef with said liayer 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;
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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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;
perform ng a vacuum heating i nmediately before a | ayer containing an
organi c conmpound is formed; -57 formng said |ayer containing an organic
conpound; and formng a cathode. 8. A nethod according to claim?7, wherein
tenperature of said vacuum heating is in the range from 100C to 250C. 9. A
met hod according to claim?7, wherein a step of performng said vacuum
heati ng, é-stepgof“ef% RFFUnghyEr Imi hi nharedhg&nid CHAPBId and a
step of formng said cathode are in turn carried out in series wthout

bei ng i n heatinst hast b degxespofhvecaugi of 10x AOFHRadw decordiiBato clai m
7, wherein said vacuum heating has a degree of vacuumof 1 x 10-3Pa to 1 X
10-6 Pa. 11. A nethod according to Claim7, wherein a step of form ng

said cathode is perfornmed by an electric resistance heating nethod or a
sputtering.nmet hhdnetlthd Acoetrddcigatoathing 1t,owbkaein/a wepeoi Saiihg ght
emtting device is incorporated into one selected fromthe group

consi sti ngabfl aathblidl as phofermad By cahrehéctbhoOkresi s Chspd dyeatipgr sonal
conputer, a video canmera, a nobile conputer, a player using a recording
medi um amdtRodi gkt al sputtering method.

6. A method according to claim 1 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.

7. A method of fabricating a light emitting device having a
light emitting element haﬁing 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 coméound, said method comprising the steps of:

fofming an anode;

washing a surface of said anode with a porous sponge:;

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

performing a vacuum heating immediately'before a layer

containing an organic compound is formed;
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canera. -58 13. A nethod of fabricating a light emtting device having a
light emtting el enent having an anode, a |ayer containing an organic
conmpound which is in contact with said anode and a cathode which is in
contact with said | ayer containing an organic conpound, said method
conprising the steps of: formng an anode; washing a surface of said anode
with a porous sponge; formng an insulating nmaterial for covering end
portions of said anode; washing said surface of said anode with a porous
sponge; per f or FORPLROVSR LYt #EeT i SR F RGN PrIendice compEed: aBft ai ni ng
an organic conpound is formed; formng said |ayer containing an organic
conpound; and ferming a cathede- 14. A method according to claim 13,
wherein tenperature of said vacuumheating is in the range from 100C to
250C. 15. A nethod according to claim 13, wherein a step of performng
sai d vacuum heating, a step of form ng said |ayer containing an organic
conpound &nd a &t mptbbdf acoondisgi ioc canhnd?, awkeraihutemparaitatdeodE i n
series without being in contact with an atnospheric air. -59- i 16. A

nmet hod aceeid RGdudnt hala®ihy ehahfithes dahgAEHIM 100°C to 250°C.

9. 2 method according to claim 7, wherein a step of
performing said vacuum héating, a step of forming said layer
containing an organic compound and a step of forming said
cathode are in turn carried c;ut in series without being in

contact with an atmospheric air.

10. A method according to claim 7, wherein said wvacuum

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

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 Ihed_ium, .and a digital

camera.
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heati ng has a degree of vacuumof 1 x 10-3Pa to 1 x 10-6Pa. 17. A nethod
according to Caim 13, wherein a step of formng said cathode is perforned
by an electric resistance heating .nmethod or a sputtering nethod. 18. A

met hod according to claim 13 wherein said |light emtting device is

i ncorporated into one selected fromthe group consisting of a cellular
phone, an el ectronic book, a display, a personal conputer, a video canera,
a nobile conputer, a player using a recording nedium and a digital

canera. 19. A nmethod of fabricating a light emtting device having a |ight
emtting el enent having an anode, a |ayer containing an organic conpound

whi ch is il#-cénihathodi of Sahuienbiey arddaht emifddanavdestides hayiaeneact
with said |ayer containing an organic conpound, said nmethod conprising the
steps of : Mighti agighinggahémenhhdetnigan ahodeor a covger mpretdiffng for m ng
an inorganic insulating filmconprising a material selected fromthe group
consi st i ng@ngand.csidompomndivliriate s |in amshiact |with saideahblds awear asai d
organic insulating filmby a sputtering method; formng an anode _
el ectri caldathodenagiieth tis sihdcdhitadteiwithbGalidaldyeNocgaheningubat i ng
film formng an insulating material for covering end portions of said
anode, organic compound, said method comprising the steps of:
forming an anode;
washing a surface of said anode with a porous sponge;
forming an insulating material for covering end portions
of said anode;
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 c¢laim 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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washing a surface of said anode with a porous sponge; performng a vacuum
heating inmedi ately before a | ayer containing an organic conpound is
formed; form ng said | ayer containing an organi c conpound; and formng a
cat hode. 20. A nethod according to claim 19, wherein tenperature of said
vacuum heating is in the range from 100C to 250C. 21. A nethod according
to claim19, wherein a step of perform ng said vacuum heating, a step of
form ng said |ayer containing_an organic conpound and a step of form ng
said catHdtte a W@FQQﬁrﬁﬁﬁPFﬂéﬁgoGPiq4%ﬁﬂ{iévmﬂbﬁ69Fnbéﬁﬂ§ ViECUMBht act
wi th an atnospheric air. 22. A nethod according to claim 19, wherein said
vacuum héwatigichdmns aldpgecofof acacnunfof Xk 201@PRat dol Ix x1006%a. 23. A
nmet hod according to Claim19, wherein a step of formng said cathode is
performed by an electric resistance heating nethod or a sputtering method.
-61- | 24. A nethod according to claim19 wherein said light emtting

devi ce i s li'hcor pomatbddiavtanmohing éoeClatin fignwhbeeqnom @ tepots ifotmiggof a
cel lul ar phone, an el ectronic book, a display, a personal conputer, a

vi deo caneed,d aathitides isC pErfictined Wt aele 1¢HI0 A et MREtumMg and a
digital canera. 25. A nethod of fabricating a light emtting device having

a 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

camerxra.

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 film for covering a TFT;

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

forming an anode electrically connected to said TFT over
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light emtting el ement having an anode, a |ayer containing an organic
conpound which is in contact with said anode and a cathode which is in
contact with said | ayer containing an organic conpound, said nethod
conprising the steps of: formng an anode; formng an insulating nmateri al
for covering end portions of said anode; washing a surface of said anode
with a porous sponge; formng a |ayer containing a first organi c conpound
which 1is in contact with said anode by a coating nethod; performng a
vacuum he&idy inexra@indice | hpgfedrine flidyer  cont ai ning a second organic
conpound is fornmed; form ng said | ayer containing a second organi c conpound
by a vapor depoficrimingnen Hagulaid rigonateyial daithodeer26g eadpobtdonscor di ng
to claim25, wherein said |layer -62 containing a first organic conpound is
made of aolfi gladkblamedegr weight material, said |ayer containing a second
organic conpound is nmade of a | ow nol ecul ar weight material. 27. A nethod
according to cl @aghihg wheueifackespesaiur anollesatigh Hagydwsubeapbhgei;s in
the range from 100C to 200C. 28. A nethod according to claim25, wherein
sai d vacuum hepkirfgrhisgladedé@en He yErny Mnifedi sty PREFLR & XaFBrbPa.

29. A method according to Claim25, wherein a step of formng said cathode
is perforgedthdnaheeladC rdadi®s ichirmd 6l | fifkmed;

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 c¢laim 19, wherein said wvacuum

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

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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met hod or a sputtering nethod. 30. A nmethod according to claim25 wherein
said light emtting device is incorporated into one selected fromthe
group consisting of a cellular phone, an electronic book, a display, a
personal conputer, a video canera, a nobile conputer, a player using a
recording nedium and a digital camera. 31. A nethod of manufacturing a
light emitting device having a light enmitting el enent conprising an anode,
a layer containing an organic conpound in contact with said anode, a

cat hode i #4coft Bethofiarcondingfer ctaimal hwhgraanosybthild ghtgemispoand,
said nmethod conprising: formng an anode; formng an insulating materi al
whi ch cover s Gaviael jmrincgfpocaiednbate onghsabeatedr faom Shesgirdupnode
wi th a porous sponge; conducting a heating in an inactive atnosphere;
perform ng aoccacishingatefngai meddivdicet ypheher ean ledyertmoniai book), aa
organi ¢ compound is formed; form ng said | ayer containing an organic
conpound; andigpday N spepsdndat. caRpubetet Bodriaeorchmegrd p 8l Abkild
wherein said vacuum heating has a degree of vacuumof 1 x 10-3Pa to 1 X
10-6Pa. 33. conpritiat acsDaveRAdidndlairBcdtdingenedtud, Sded HPBiGeERLNY
said cathode is performed by an electric resistance heating

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 containinga fi.rst organic compound which
is in contact with said anode by a coating methqd;

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

forming 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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met hod or a sputtering nethod. 34. A nethod of manufacturing a |ight
emtting device having a light emtting el enent conprising an anode, a
| ayer containing an organi c conpound in contact with said anode, a
cathode in contact wth said |ayer containing an organic conpound, said
met hod conprising: form ng an anode; form ng an insulating material which
covers an end part -64 of said anode; washing a surface of said anode with
a porous sponge; ~ conducting a heating in an inactive atnosphere,
i rradi ati fPERiRingdLigsthorganicresprwnd Lpditde ot haphi-mglecudasum
heating i mredi ately before a | ayer containing an organi c conpound is
formed; fa¥e¥ahd seaterdgdr ctdi ARFgrarcariining oapoisendndrgboigi ng a
cat hode. 35. A nethod according to claim 34, wherein said vacuum heating
has a degrsmpwiundadsumagfe ofk d dGPandledudar (wsRght ddtesiakt hod accordi ng
to Caim34, wherein a step of formng said cathode is performed by an
el ectric resistance heating nethod or a sputtering nethod. -65

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 te claim 25, wherein said wvacuum

heating has a degree of vacuum of 1 x 107%Pa to 1 x 107°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 1light 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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compound, said method comprising:

forming an anode;

forming an insulating material which covers an end part
of said anode;

washing a surface of said anode with a porous sponge;

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 vacuum

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 1light emitting device having
a light emitting element comprising an anode, a layer
containing an organic compound in contact with said anode, a
cathode in éontact with said layer containing an organic
compound, said method comprising:

forming an anode;

forming an insulating material which covers an end part
64—



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 10Pa 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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