LI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG THE SAME BACKGROUND OF
THE INVENTION 1. Field of the Invention 5 The present invention relates to
alight emtting device with a light emtting elenent conposed of an

anode, a cathode, and a filmthat contains an organi c compound capabl e of
emtting |ight upon application of electric field (the filmis hereinafter

referred | | to a net hod of manufacturing
the 11 ont CLGFAFRETIING BR MRS AT ¥ Pyl e B BulRA ORI G G E GBS 1o
a light emtting device using a light emtting to elenent that is lower in
drive voltage and longer in elenment |lifetime than conventional ones. A
light emitting device in tBACKSHOUNDIEOF THE [NeVENTION an i nage di spl ay
device that _.uses a Jight emtting elenent. Al so, the follow ng nodul es are
all incl eoFlfL’lla 0?#5’ ﬂnﬂg‘ftioﬁi tion of the light emtting device: a nodul e

obt ai ngd by attach 1 Aol Lt NG el nt connect ar ,such _as an
ani sot ropi ¢ conductein@g tn’:‘ﬁltl m#gglﬁt:raﬁ%;t# %Igléghgrel nt e G%’lvfcgu‘?"?lj‘ .aoli%“&ml*wgg(tape

aut omat ecldmendicogiposeipef, ansncale TCRAthbAR nd ar filirthaP asHeaee ki o@gdﬁﬁdéﬁ@mdm ch
a printed wi.ring board is provided at an end of a TAB tape or a TCP; and a

modul e i F2PaRls eheipglighineragy anpligationy ef gleqiri¢ Sield) (teckIny isvberainefieramfearei ght

emtting : (chip.on gl as t hod. 2. scriptiaon of the
el at ed AT 1 Thic rfing frety! S B R B0 3P ol g s i2PS fmiaine S

next - genSpadifioallyf ks preseie invedtion reitce k@ ABIPhB chling DS}k GHAL AR elifins

i ncl udi ng_being thin and |ightweight, fast response, and direct currgnt

| ow vo? t Sl5Eat that iy lovagrsip, dives Meltage| 4nd| longsrab<lement Hafviimg thav denwendwnaig
angl e gi t he, L. mtting el erents. better visibility. Therefore the

i ght oSl %héﬁgér%ﬁ't‘%g G5, B B eReSRoaOTERefets 19 98 impdsdinplay fsyiceitgs| ay

screens ofeseh qoght i gnittdl ARMBNCRRoARE: 261 ' ' | thkt 1S
said that | i‘gh'fghem' tl'g ig%g el enent s gn‘i t | g)ﬁ‘?ﬁ ﬁ%ﬁgﬁ %ﬁéﬁyﬁﬁ{@&@%éﬂ tht
mechani sfefinitionpf dhyelight eappingedtvinet weenivid elnhined by artheliing andWghh e@itifg gani ¢
compound , | aver, electrons injected fromthe cathode and holes injected
from t he®§A5HE? £orineCiop SO b AMisAt oPHoCIHF e SaaTeT FCa niesiblg printed cHEgRRI C
CoNpouNda TAREftagai Gt BT BLAGH ' . | eqular. exgitons

“return t?le ba(saeﬁ st etlt e while ?gf%‘ggﬁ)ﬁgdxgge)?%ée ?%Hg%é‘ls.%a h‘é'rflé)ldaSLetmevﬁl?lflfi ng
el enent 2 grigteidt wiringhvoard/id proviided @ xami ¢minsf gand afpedrinToPgand @ mddgorpounds

take eith or triplet excitation. This specification

rosinglet excitatio ]
deal s which “4n ﬂjj ?mtegratcé circuit) 1s directly mounted on a light emitting element by the
COG (chip on glass) method.

2. Description of the Related Art

20 Light emitting elements are drawing attention as the next-generation flat panel
display elements for their characteristics including being thin and lightweight, fast
response, and direct current low voltage driving. Also, being self-luminous and having
wide viewing angle give the light emitting elements better visibility. Therefore the light
emifting elements are considered as effective elements for display screens of electric

25 appliances and are being actively developed. |

It is said that light emitting elements emit light through the following
mechanism: a voltage is applied between electrodes that sandwich an organic compound
layer, electrons injected from the cathode and holes injected from the anode are
re-combined at the luminescent center of the organic compound laver to form molecular

30 excitons, and the molecular excitons return the base state while releasing energy to cause

the light emitting element to emit light. Molecular excitons generated in organic



with elements that emt |ight fromsinglet excitation and el enents that

emt light from triplet excitation beth. These light emtting elenents are
classified by driving methods into passive 5 matrix (sinple matrix) type
and active matrix type. The ones that are attracting attention nost are
active matrix type elenents, for they are capabl e of displaying i mages of
high definition wwth the QVGA | evel nunber of pixels or nore. An active
matrix | i ghtnpewidst kg eitbeti sieglanvidigitian ldrghiplegBxtiig. eMBMeHecltRai@N deals

el enent strycture as the one shovvn in Fig. 2. ATFT 202 is forned on a
subst r at e“?@leleﬁlsﬂ‘érfaa‘aﬁn}t riedf T Singhed \ekaitating 4nd phe@eBIs| half emitdizhoriranhe
TFT 202. lét@cltﬁgﬁrﬁ insulating film 203, an anode (pixel electrode)
205 is for e e ectrlcally connected to the TFT 202 through a wiring

line 204. A mat er Theseslight atieing! QEmEe a2 SRS BAD bl Urvidd ARARAL 8Mb passive
conductive material having a large work function.” An I"TO (i ndi umt| n

oxi de) ¥i Me{ria(simplesnatez) ypa@ey activenmataiy txipd. oyTiHd dnes ofiat iardatiravtiong dendod 15

zinc oxid sem.-transpar ent pal yani l.Line film_ etc.
are pr opo@eé‘zgg‘acugﬁénsaénx (e ?%E'Be?tf‘ | W?%cyu?goca%@? Ogé% spldng fmages of hghd
gap of abaefinifor/ ¥ith VhelQW G5 IdveDiln¥ber bf BRSRMGMel N the range of visible
| ight. An organic conpound | ayer 206 is fornmed on the anode 205. In this

speci fication, al Antaﬁéwt ay@i:s lightagmitting gaviced bedngdetligheematingpledenanss an
cat hode t ther ni c_copgpoyn Specifically, the

or gani ¢ c%%%‘ Bindrye %FS 0?%%0%3’«351 Hg Eght%\ gﬁ?%ﬁd@ I#Fdron gI='h'€>‘lt’ii=‘“3 201
inj eCt100nadd%ﬁhteri@?er%ﬁﬁétfr@rﬁlh{‘ﬂ%% ESHhelid¥he TRTYRRE transporting | ayer,

an electron transporting | aver, A basic structure of a light emtting

element is a | arﬁ)mateantn‘rlaaer msndaidng ﬁlnl: ROhtanemioti (pigell yt@fode PPOS B feahdtode

| ayered in . this gqag asjc__structure can be nodified into a | am nate
of an andd&¢ etk 3’|CHP%‘{9Fid0tH theaTEF 202 thrpygh a prringdize 204y |aynateriahpieitagle

cat hode | i r an_anods i nj ectl on
ayer. oy Sl 208 s ReBfncsR cofulcRT Bkl e il AR g ion 2

cat hode Ill‘é)jemadm tin foltid) (fnﬂhea tm%i:&di (Sﬁ@o)CﬂIﬁﬁl’:lh(‘all@?rmﬁiJBﬂ1dd%)4§rox?(ﬂe6ddc§
formed, a.cathqde_ 207 is fornmed to onplete a light emtting el enent 209.

The cdfhddfs PEdp{Tel), ﬂoﬁe%ﬂraawaép%phll fﬂwa\ﬁ p@mlhmﬁmw ano ProposeTs t |an
t | | ngt[@
Ehygl ggem | gtatl on, flfs?l‘tﬁc &%d{}g?stt ?F‘%:l ugl :ﬂaﬁalgfi%gPﬁ%(Fg a"ﬁ\z aﬁ?lisaﬁ'i)gh

earth metimhsparés Iﬁ:&idr@ﬁlgﬁf\ailklaﬂighﬁ et al A bank 208 is fornmed from an
organic resin material to cover the edges of the
An organic compound layer 206 is formed on the anode 205. In this
specification, all the layers that are provided between an anode and a cathode together
20 make an organic compound layer. Specifically, the organic compound layer 206 includes
a light emitting layer, a hole injection layer, an electron injection layer, a hole transporting
layer, an electron transporting layer, etc. A basic structure of a light emitting'element isa
laminate of an anode, a light emitting layer, and a cathode layered in this order. The basic -
structure can be modified into a laminate of an anode, a hole injection laver, a light
25 emitting layer, and a cathode layered in this order, or a laminate of an anode, a hole
injection layer, and a light emitting layer, an electron transporting layer, and a cathode
layered in this order.
After the organic compound layer 206 is formed, a cathode 207 is formed to
complete a light emitting element 209. The cathode is often formed of a metal having a
30 small work function (typically, a metal belonging to Group 1 or 2 in the periodic table).

In this specification, such metal (including alkaline metals and alkaline earth metals) is

)



anode and prevent short circuit between .the anode and the cathode at the
site. Fig. 2 shows one pixel and the light emtting el enent fornmed therein.
The 5 actual pixel portion is provided with a plurality of light emtting
el enents each structured as shown in Fig. 2 to constitute an active matrix
light emtting device. In the above-described conventional structure for a
light emtting device, the interlayer insulating filmand the anode
(transpar edqifedc@nditidink igtaTet erial) formed on the interlayer insulating film
have different thermal expansion coefficients. Wen heat to treatnent is
performed on a stAurank2®8iin fahied fromte iging: fesivi mgedi!fib eventthd béderml the
expansi on_coeffi.cients are.in. gontact with each other as in this

convent i offI%C ARG RTCVERE TP Ricut Beinesn Sheranofs pnd the cabigdisddhasite ack in t he
interface on the ngdQ Sowls %er@%ﬁrérﬁl thk ']?gthr RAS Eb%éenz%? f!n%]ed therein. . The

t her mal - expansi on coefficient e anode,” I n t anode i s an

el ect r odeactiad pixaljpectidoniy plmhéai whata garalitycopiagie eiitting HMmaENd &&haRuthtd t he
or gani ¢ conpound Ia%%r If 15 there is a crack in the anode, the crack
affects PARIIB R 1HE A SPRYItLIE dpgeides Iphfélxdmhb%fﬂ“@lk dﬁmmf-‘es i nj ected, and

even degrades thep !hgréjl%o@élh%s%,l—1g beE%P@m s?rﬁct fe or % {]r f e%g#tgﬁ;:)c%eégcsé the

surface of the anode S0 a eneration and injec

Furt her nun&rlayhemelulgam mmmoruadnb@a/gfansﬁarbm d@ﬂﬂﬁt&ﬂ'e rf@elilly rétesdasie thedy
oxygen and rml sture, etp| te this fact, organic resin materials such as

pol yi ni denteriagery fsylating elilm dave cdifferest hesmpt @qu@mqw cqsfédlems f S¥hert heat

interlay | ati and en or as .rel ease

i nterllgy:tgcalhﬁérgl gst |p@1%'%{l4 m°deqr d}e/s The Il%é né 1Al fgving g'r%:ﬁ‘?m &BF'E‘élver
t he cat hagtpamiod &ﬁeffld:lgm; afint donfit QHBNRBE ofkSr EOIERE (Q)fnv@rﬂuﬁhkﬁéﬂt Nehia Rt al
material, such as Al or My, which can seriously inpair TFT characteri $tics.

An 25 aldedicerstrupiaralit eAugesa praCbnnahx:t mmfalcay)erthomda Jf e causiabtlat bharge in

el ectric chgra eristic 2& i mpossi ble to glvethe TFT a
| ong- t er &R %W?k?paqsﬁorb?% cigny (gl?cﬂnﬂd? é]PF F3G)- TRMecaTRs & ar slegtrds, it
i s pref efgbingecing HoR4aRAt a%h&aétb 38 11 {ahlsgi%ﬂtlﬁ't@ (&bt ﬂlcoéon%bu@lﬁ?b)?’ & | gyer

of a TFT by Separating a FT manuf acture step processing room ean roon
from ds| ithgre laaanCtatCkng tm amini thewnakadfeatsegentmpioB 0f holesasdideg thiomimba afan
room ving a noying substrate

: e es when
bet ween V\%ﬁsmjfffﬁe '6 ‘;j %‘{néglbeeﬁgl?tdmﬂlﬂg‘ frardissie EFBé’éﬁ%‘ﬂ?rﬁlf‘érQﬁer to
3 prevenihd figraak Bﬁhk:'&ﬁoﬂ@ﬁl% af QR BB A A infebfon §Fhotddst rate may be

contam nated by d
Furthcrmore the organic compound layer is by nature readily degraded by

oxygen and moisture. Despite this fact, organic resin materials such as polyimide,

20 polyamide, and acrylic are frequently used to form the interlayer insulating film and
oxygen or other gas released from this interlayer insulating film degrades the light emitting
element.

Moreover, the cathode of the light emitting element is formed of an alkaline
metal material, such as Al or Mg, which can seriously impair TFT characteristics. An

25 alkaline metal mlxed in an active layer of a TFT causes a change in electric characteristic
of the TFT, making it impossible to give the TFT a long-term reliability.

In order to avoid impairing TFT characteristics, it is preferable to prevent
alkaline metal contamination of an active layer of a TFT by separating a TFT manufacture
step processing room (clean room) from a light emitting element manufacture step

30 processing room (clean room). However, another problem arises when moving a

substrate between rooms (clean rooms) is added to the manufacture process in order to



or other contam nants in the air, and the TFT el ement nay be danmaged by

el ectrostatic discharge. ‘s SUMARY OF THE | NVENTI ON An obj ect of the
present invention is therefore to provide a high-quality light emtting
device having a long-lasting light emtting elenent that is free fromthe
probl ens descri bed above because of a structure that allows |ess
degradation than conventional ones. and to provide a nethod of

manuf act uprevgnttthe alkaljint menil toitngind€vh;Be TFY shbQrddd 83 BE chMMBMd:QNbT Susts
characterized in that: an interlayer insulating filmis formed on a TFT
that is fBFREE" SANARINaRSUINaNe i, and ithes GF Atdlergertimam bs dhmpgedbyrldchestatic
interl ayeqjsj:ﬂﬁég‘ati ng film an anode is forned to be electrically connected
to the TFT thfough a wiring line; aresininsulating filmis forned to
cover the anode and the wiring line; the resin insulating filmis etched
to forma bank; the anode is w ped/cleaned after 15 heat treatnent; and an
insulating filmis forned t®WUdWEARYHRE AHEJSNENTIIN bank. The insul ating
filmformed betwegn tbhe i?terl a%er.i nsulating filmand the anode can
suppress the gene 7 8 NerRiEePhiPveate i ‘Bgreﬁ%fétto Provaderi hish-auaigy diehi ng
mat er i al Semftdhad dR3eeh a3 t niRk i I Cl ..The. light
emtting el eﬁr}‘gént t husﬂil:rgg:]ﬂ(ﬁlg\}%g@%l@geﬁﬁﬁ gg?fﬁe%nﬁ'ﬁlﬂs&ifﬁ%ﬁfrf% it%egprfolb,eﬁ%i S

al so capadsiserilydd ghoey bedausmofipasruoruretias bilisves 26s dgrensed Hinontfionat &k ayer

i nsul ati nagl fti | mf.rom rei%c:[hi ng the light emtting element. The insulating
fil mmay BY QR Hodioh Shngtachgingithediehs ervige Wevige.cur ed fil m obt ai ned
by supface nodi fy i : : t.or a DLC.film W pi ng
t he alrjllode, the i r’l;lfeégéjﬂle%rﬁlt E%gHo 19? @?%%;@%ggﬁ gﬁﬂt ﬁ'%e)l%%r(l)a & élﬁgr‘f&aé@g%}llg\/bgl ed
and dust Jouned be zUFTathet if fdrhedannde iganatbg dremvadng 20mBy fomidh NG iHe
insulating filmthat covers the anode and the bank, an effect of bal ancing
amount s JFCHBYE sinsilating Ebmy amanper be forajedctocke elscirisellprogamictsdc snplou®aT! aver

can be L er . a he .present invention is characterized
h 't hat : hengh SR IHC AP RhiRhe IR IR PR LoSAHR s et Deniing
subst r at dinesthenesidl iheul iy BB 3SE0Bed ROBM3DHINIE B GRUARTRELLRALN Fer
al kaline metal or others can be avoided; and the resin insulating filmis

et chedS t Se#tdFesiment: ashan inmiang fils isdormeest tatcorert the anavernd it wmkduct ed af t er
the insul ating fid.m: rohectin the sem.conductor filmof the TFT is
formed. A first ?P glcl:ﬁeséojgalnﬁé%rhg?ﬂ{r? %jl e §5ﬁntF§W inkulating Him and the anode

can suppress the generation of cracking caused by heat treatment in adjoining materials

that have different thermal expansion coefficients. The light emitting element thus can
have a long lifetime. This insulating film is also capable of preventing gas or moisture

20 released from the interlayer insulating film from reaching the light emitting element. The
insulating film may be an inorganic insulating film, or may be a cured film obtained by
surface modification through plasma treatment or a DLC film.

By wiping the anode, the irregularities of the surface of the anode can be
leveled and dusts on the surface of the anode can be removed.

25 By forming the insulating film that covers the anode and the bank, an effect of
balancing amounts of holes and electrons to be injected to the organic compound laver can
be expected.

Another aspect of the present invention is characterized in that: a resin
insulating fiim for forming a bank is formed; the substrate is moved to a processing room

30 where contamination by an alkaline metal or others can be avoided: and the resin insulating

film is etched to form the bank.




for formng a TFT substrate is separated froma second processi ng room
(second clean .roon) for formng a light emtting elenment. Thus, the risk
of an alkaline nmetal mxing in 5 the active |layer of the TFT fromthe

al kaline metal material formng the cathode of the |light emtting el enent,
such as Al or Mgy is lowered. As a result, electric characteristics of the
TFT and the long-termreliability thereof can be inproved. The

anti - el ect r ost at | &nfirqlgntiostatie tnertchent smoadumedeatiealthanni i s g En feprafet@ed the

can be 1 omsaehtrdut b s YETR? i el kb pspesst mbreomstinoaisen pasvsiich
t he mat er foal formmgnRtre ﬁjbm};ﬁg!ipgc&gﬁg(g?[toﬂ(/%t%c&gc&%_g_%gfor C ndu%gi ng the
able (for =

anti-electrostatic treatnment is sult exanpl' e, r89§’[ F?ﬁ” gl re).
An conduckoouy for faming sgky dnalttingselgamear althys, tsedsk §0m alRNaEh&a] hb&ng in

anti - el ectér O%E.at ilc fi Ifm c%ﬁf_gési ng conductive polynmer is formed by spin
coating, AREtHe &S OL Lhee PHttRe afkaling Bk e feonagche wethbdwof the

nmol ecul arligss h0f 5 0 i oM. : tely, polyethylene . |

di oxyt hi op%ene (tfég%éa}gi?&b%%éga%iéﬁfeﬂ%ﬁ%\weﬁéggI'%‘/gc/‘érr?‘gﬁ' Iltf 5'tef§¥/lcacc?i‘”dic@§‘§ré‘?5,

pol yoxyetHyhehETainl ylie leheerm pobitsyathyl @nsecamiydveheny! et her,

N, N- Bi s(2- hydr et hyl [) al kyl am ne [al kyl di et hanol am ne],

N 2- Hydr oxyet hyt \eBl-plecijontaficy Bl s dommied from dr orieaiak yihichodosst tandieanitre] |,

ol yoxyet L.am lL.yo t hyl ene al am.ne fatty acid ester,
Pt it SRS A Jorra B HORNR B S0 S h B R e B reme
phosphat dy watr aabiiyg aminaiodier sahple rdihalsky AB&RAY RMhaBRN YR sakd ’ha@'{g:ié&yl

bet ai ne, al kyl im dazolium betaine, or the |like are used. These can
easi |y r SRBIEEVEY Daceesar forwondussing cths oinriedlectrosntiadaéiinen, isBuietbya i
i nsul ati elin® such as palyimgde,. acrylic, polyam de,

pol yi ni dgg%{{gf& llgr [Ségé éjrbé“r?%@c:y%%ﬁ‘?ﬂ‘g’ﬁ%‘je e meE’ané‘é‘ 15 gepgially used. for
ant i - el eekampleatie ahfileMctrdRatiaMin- 8BEAdRS tatduerild Lo def e
material 25 nentioned above can be 'gg%“?%d to e{I‘lf pg]n‘bng%inghefr?tné%%rﬁ)g \er

aspect of0dtHg, pnd shemnti-gloetmstatie fils chnaprisitgecdindedidylocompldesiangs BrstEpy of
formn and perfor | asma treatment on the surface of the bank

after lﬂeg}/a%%?érig) e ?“??ege%bﬁw Isndioguthigpsere (BEDOYs tpalvaniisei Gifni
R T
rel easi nf.INtBis(Irbydtamyethailidégniti [atkyl éstharghimeie] t - 2gHedORPahy1-1§-BR EF
DESCR Pler rox%k}-[llz_ilr%h%m ngﬁgﬁ(yalk@lt r&?on%gﬁlgzmggl}lr:e?,g ;gjc}rlf}g;ﬁ(ygt Sy:lene alkylamine,
polyoxyethylene alkylamine fatty acid ester, alky! diethanolamide, alkyl sulfonate,
20 alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylam
monium salt, alkyl betaine, alky! imidazolium betaine, or the like are used. These can be
easily removed by water or an organic solvent. In addition, an organic insulating material.
such as polyimide, acrylic, polyamide, polyimideamide, or BCB (benzocyclobutene) can
be used as the anti-electrostatic film. The anti-electrostatic film formed from the material
25 mentioned above can be applied to all embodiments.

Another aspect of the present invention is characterized by comprising a step of
forming a bank and performing plasma treatment on the surfuce of the bank after heut
treatment is performed on the anode for crystallization.

A cured film is formed on the surface of the bank through the surface

30 modification thereof by plasma treatment. This prevents the bank from releasing its

moisture and degrading the light emitting element.

th




. Figs. 1Ato |E are diagrans show ng a nethod of manufacturing a |ight

| emtting device in accordance with an enbodi nent node; s Fig. 2 is a

di agram showi ng an exanple of a conventional |ight emtting device; Figs.
3A to 3D are diagrans showi ng a process of manufacturing a light emtting
device; Figs. 4A to 4C are diagrans showi ng a process of manufacturing a
light to emtting device; Figs. 5A to 5C are diagrans showi ng a process of

manuf acturing a light eBRl HeRIPAEONBIOTHEAGAR AMINGE; ar e di agr ans

showi ng a process,of manufacturing a light emtting device; 15 Fig. 7 is a

di agr am showi ng al BLAMNTPBYINELFYiNEY out a |ight emitting device
manuf act ure process,. Fikg i ol A0W_N n.exanpl e.of carryi out
Pis., 9o 8 eadlqbr%g{samowwalﬁae@pdgﬁ 8“5‘%"‘5’;“% ddi){lg“gg a

alight emtting dévice nmanufacture process: "Fig ns
showi ng aemgtihg devied inuctardendeoritifar égbdédigBhthodg 20 device; Figs. 10A and

10B are di agranms showi ng the structure of a pixel portion of a |[|ight
emtting device, Fggd. 1s1aAliagsam] shoaying dinagiearmie ofiowicnyeexianal lbsht ofmiaing
electric kd-ance; Fig. 12 is a diagram show ng an exanple of carrying out

alight emtting device 25 manufacture process; Fig. 13 is a diagram

showi ng an exanpl Bigaf 34air YDNgre Obgrams SRtvifdTat $roBGs AKY iraRusaRAHE AChphe
process; Fig. 14 is a diagramshow ng results of AFM neasurenent: g. 15
is a di ag‘i"aﬁﬁ‘ ¢ results of AFM neasurenent: 30 Fig. 16 is a diagram

show ng results af. AF asurenment: Figs. 17A to 17F are diagrans showi ng a
process of nanuf Q@Fﬁr%\g‘ga&?i%ﬁt&%@ﬁ?@ww ﬁé?f?%ﬁési‘ﬁ WARYACIUHES avieh an
enbodi werdmitthigddevickBA and 18B are di agrans showi ng a process of

manufacturing a |ight ) ) _
Figs. 5A to 5C are diagrams showing a process of manufacturing a light

emitting device;
Figs. 6A and 6B are diagrams showing a process of manufacturing a light
" emitting device;
15 Fig. 7 is a diagram showing an example of carrying out a light emitting device
manufacture process;
Fig. 8 is a diagram showing an example of carrying out a light emitting device
manufacture process;
Figs. 9A and 9B are diagrams showing a sealing structure for a light emitting
20 device;
Figs. 10A and 10B are diagrams showing the structure of a pixel portion of a
light emitting device;
Figs. 11A to 11H are diagrams showing examples of an electric appliance;
Fig. 12 is a diagram showing an example of carrying out a light emitting device
25 manufacture process;
Iig. 13 is a diagram showing an example of carrying out a light emitting device
manufacture process;

Fig. 14 is a diagram showing results of AFM measurement:

Fig. 15 is a diagram showing results of AFM measurement:

30 Fig. 16 is a diagram showing results of AFM measurement:

Figs. 17A to 17F are diagrams showing a process of manufacturing a light



emtting device; Fig. 19 is a conceptual diagram show ng a production
process of the present 5 invention; Figs. 20A to 20D are di agrans show ng
an exanple of carrying out a light emtting device nmanufacture process;
Figs. 21A to 21C are diagranms showi ng an exanple of carrying out a |light
emtting device manufacture process; and 10 Figs. 22A and 22B are di agrans
showi ng an exanple of carrying out a light emtting device manufacture
process. Riffing2Rficaflad3RiALEwth AGLAMBaSIQN ng an exanpl e of carrying out
alight emtting device manufacture process. is DETAI LED DESCRI PTI ON OF
THE PREFERRED ENBODEsVERESandEMDdiendingrabddofidtd pidkksd 6f aniectu@ie a light
substrate 1Q00. The. TFT shown here is a TFT for controlling a current
flowing i AMBMEEYEYRE enmitting el ement, and is called in this specification

as a current contggl l{gng T LR 1 20 he. current ntrolling

TFT 101, an interlayer gnasg(}rnact% 59 %‘él @?%ml%wiég f c?(pr]r Prgé%f:%ofl @rmcpelqsaﬂgﬁlez%{ﬁegﬁ.

The i nt er limeatioa;nsul ating film 102 is fornmed froman organic resin

mat eri al such as polyimde, acrylic, polyani de, polyin deani de, an epoxy

resin, or BCB (b&iFoeld ©biftlene diegramsyshosvingan rexgmptchpckatedse ofit abht 1. 0

to 2.0 u n: roperly leveled by formng the interlayer
. %mﬁﬁﬁ%ﬁgﬁgé Ewl%ggfact?l?e pl‘%{?ﬁﬁg

i nsul ating . reover; € 25 interlayer insulating filmcan reduce
parasitic capacit &npge2sAnee2 T ganiligfagsi shoWBiEbh azlxﬁmgfeeof EQWidd) ot Ell&ﬁF ric
constant i n‘%eneral . Next, a first rnsulating film103 is forred on the

i nt er | ayefmitHag Hexirhmanifagiuipmrocese; andat gas rel eased fromthe interlayer

insulating film2192 d ngt..affect. the Ijght emttin | ement. The first
i nsul aititl5 ng film 18@51 Es)f'gr?nlgnz& ggﬁi%agr?@ﬁlsh‘?f"ﬁé SR ?WPH%QBFE%FX% oyt gight
silicon og,hﬁgn%aémc AadhfabiGRpredgi tride film or a silicon nitride film

or a lam nate having the above filnms in conbination. The first insulating
filmis formed byFighagih a@¥B3Bnare Hiagharoh shdweing emctNaaplpbEsatyisg bst seight 0 20
to 200 Paé t[ﬁ %ubstrate tenperature is set to 300 to 400C, and the high

f r equency“THISEEEL TAYREIREASSYy is set to 0.1 to 1.0 Wenl for

el ectric discharge. Alternatively, a cured filmcontaining one or nore

ki nds of gas
15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment Mode

A TFT 101 is formed on a substrate 100. The TFT shown here is a TFT for
controlling a current flowing into a light emitting element, and is called in this
specification as a current controlling TFT 101 (Fig. 1A).

20 On the current controlling TFT 101, an interlayer insulating film 102 is formed
for planarization. The interlayer insulating film 102 is formed from an organic resin
material such as polyimide, acrylic, polyamide, polyimideamide, an epoxyv resin, or BCB
(benzocyclobutene) to have an average thickness of about 1.0 to 2.0 um. The substrate
can be properly leveled by forming the interlayer insulating film 102. Moreover, the

25 intcrlayef insulating film can reduce parasitic capacitance since organic resin materjals are
low in dielectric constant in general.

Next, a first insulating film 103 is formed on the interlayer insulating film 102
so that gas released from the interlayer insulating film 102 does not affect the light
emitting element.  The first insulating film 103 is an inorganic insulating film. typically. a

30 silicon oxide film, a silicon oxynitride film, or a silicon nitride film. or a laminate having

the above films in combination. The first insulating film is formed bv plasma CVD in



el ements selected fromthe group consisting of hydrogen, nitrogen,

hal ogenat ed carbon, 5 hydrogen fluoride, and rare gas is forned by plasm
treatment performed on the surface of the interlayer insulating film
Thereafter a resist mask having a desired pattern is formed. A contact hole
reaching a drain region of the current controlling TFT 101 is forned to
forma wiring |ine 104. The wiring line is formed froma Al filmor a Ti
film as a“’ét?%&ﬂ%ffiaﬂéo%’teé‘lur? 51 56 t%ﬁl 08P aa ey bitiatqestpe plturgitseTita 30the

and the otiat nee i e &R i) BUAREP LI 0A b il e

conduct i veledtiib miiddfardes fAltemRdivaBXta t@c8 SMIME cBBtaRihARAE & Ofnotd Rindk | @hbas
emtting |layer. The transparent conductive film 105 is typically formed
from i ndi YfcRt elsgiedlrqm Ty grenp ¢ansisting of dvdgenleniwbgdn, hatage206d odrbzinnc

oxi de (Z ' therein 15 The anqgde i,s fornmed by chi he

t r anspar gﬁ%d.r%%ﬁﬁj uoé{(lﬁv%m?riafengafd% $°mfﬁ g)ly Llgsmaytreamen; rﬁ’ﬁ%ﬁ?@cﬂgﬂ \Ehﬁrsﬁ’gﬂcea?]fd
heat treahseibridyer GROMBUEE BiGnat 230 to 350C. In this specification, an
insulating filmwhich has an openi ng above the anode and which covers the

edges of the anodBhdreaftealal resfstamask banke ¢ Fegised pBleamds fo@nedheAstmfaacéokf t he
anode 106 _is.w ped.using a.PVA (pol yvinyl alcohol) -based 20 porous,. :
substancere‘écr%é%gaf?ﬁ r%\glgﬂagmhﬁgf”§rrg%f1¥)&"f’ ing i 19%his feripstocionn awisinglsge 106
and renong. dysikSyitigHRE fOMBmkd ol £ | drlaCA b G ssir face
with a PVA (pol yvlilngl1 aIIcohoI) - aségﬁggr%ﬁgﬁsﬂ%sa%%@dpgiﬁe%gﬁpﬁﬁ%cyr
surface amallogfimeofddistng Tit h&hefrracmial s depquited bgdpaseritigirvgcuudi Eeiponitidinng

t he surfac of:ﬁt&?e ano a,second insulating film1110 is formed. 25 An

organi c COAY Wa@r@rtgg’ﬁllitaéﬂ‘?e flmenpaftesradipier desirediphapror med on the second
nsulating f11m W Qrandfifen? REARNELALE 2GS bildd kb 1d Serfe BOLY LA r 1
ot her org trng fifmfo

pol yam de, acrylic. o anirc réesin insula r by "spin

coati ng tigheemhiinkigss dfhelttadsfmrérNcoddiRtiof GaNI105 COFPRUNG fdraéatrobd tndigma
| am nate that has, in addition to a |ight emtting layer, a hole injection
| aver, atR@%ide EERMSamhipdium exideavitiol © M% ekzing okige éZnOhmixeddhetioet r on

transporting | av lectron injectiion layer. a buffer. |aver. et in
conbi Egti on. Thglrhta'f3 h?@?(c%eslés: %fm ffdngB yorergtgcelllﬁrfgc t@%n‘ﬁ%ﬁﬁﬂe? afg?dlfiﬁei Qlm,, quer abl y
about 10 There4fifr, amanB 10NS oahbO&R] Heh? trbfimeAf RROnMIEIRVARSNAS BSPcaf tighyikhe
organi ¢ conpound layer 111 is forned. The material of the cathode 112 is

MyAg or &Psalfigationy apinspiating ilmfwhigh bas pruepeninE rRbavisithenodsl andrwhich wevsrs t he
cat hode H%yedggs 8¢ tfhle 'aHE»Jc% ggﬁjcéj 26 a bank (Figs. 1B and 1C)
The surface of the anode 106 is wiped using a PVA (polyvinyl alcohol) —based
20 porous substance along with a washing liquid to level the surface of the anode 106 and
remove dusts therefrom. In this specification, wiping an anode surface with a PVA
(polyvinyl alcohol) -based porous substance to level the surface and remove dusts
therefrom is expressed as wiping.
After wiping the surface of the anode, a second insulating film 110 is formed.
25 An organic compound layer 111 and then a cathode 112 are formed on the second
insulating film 110. The second insulating film 110 is a polvimide. polvamide, acrylic. or
other organic resin insulating film formed by spin coating to a thickness of 1 to 5 nm.
The organic compound layer 111 is a laminate that has. in addition to a light
emitting layer, a hole injection layer, a hole transporting laver. a hole blocking laver, an
30 electron transporting layer, an electron injection layer, a buffer laver. etc. in combination.

The thickness of the organic compound layer 111 is preferably about 10 to 400 nm.
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co-evaporation of an elenent belonging to Goup 1 or 2 in the periodic
table and alum num 5 The thickness of the cathode 112 is preferably about
80 to 200 nm The state of the surface of the transparent conductive film
after wiping treatnent is observed by using an atom c force m croscope
(AFM, and the results are shown in Figs. 14 to 16. The surface
observation in this enbadinent uses as a neasurenent surface an to | TO
filmthat is for 88 BEOLe th? dk Fageddiy avrporsPBRitar Hieavrgariasompated dygr
crystalli ea r n t I0S. and 1 how t he

i rregul at ???Segé(rg}éaf hghéu %H@t ééf Qigr&zag@ogf eogfszgfsvgfl o AF%I'ESRW%QF%%P&. 14

are resubluminimolser MihignR NedeURWER! GUI EABEILGHAr eV PiMe, for@ad NNt
whereas Fig. 15 shows results of observing the neasurenment surface after

wi pi ng §5tYiRoatigemt anclenent belohging t@ Feoupvkeny i e pfaedc rolgimedsm(iRa).

Cor porat it efes Wb Bunddi B e st APt S0Fa 2B ng. The aver age
surface roughnesshhigife st gxpanged smupewdhdpnsi %ﬁh&&ivéoﬁma&ﬁert\bgai§§nt er
| i ne average hei ght defined by JI'S BO601 can be applied with respect To the

20 surf ageatmgnbis oisseveddy: ufngantdtenicefontd siicrbswepaAlFMje asdinhacsuitoughness
on the asurgzrrenﬁl suE%ace is reduced and the | evelness is increased after
the w pi%&“ﬂ'& t&enf © enpbodi ment 1 This embodi ment gives a description

about a light enmpid ipeicE! gg@{)%t' tipsl nqr%rg red, using .t resent
i nvention. Described hgrg W t loﬁlgsgrn{g%{:ng%tﬁlo I géé%% I{Egdsldgéé&?lst Sgﬁa%x%rrpl e
of a wetHaufith thatns faatadr torgthidkhessfair 118 mn xala gasstduonrandnd Ehstalaged by

n-channel TFT and a _p-channel TFT) for a driving circuit at the sane tine

on the SEARIeAMERt#LPE C-The pixel portion has the light emitting el ement of
t he present inv I Of)y < L V] L [CIE T roui.ded in th eri.phery of
t he pixel porti g‘ﬁ.&é'g‘g‘ Ia—'rl;rdpg?,Sﬂg&gtrgggg%q}%@%saéfzthg(fggétg&p?%rg%:re el .Sgll'vﬁdt i s
enbodi meRFY. b&hiow inEip 054 lafeC b6l ts0bBSsertid b GAdaseeiERl Surice W6 Wipidgor ni ng
#7059 gl ass or #1737 glass 9 (product of Com ng Incorporated), or alumno
bor osi | i%féff@eftj|“a1“se§eaisﬁ&slébﬂhewasewh%ogmgmw e nygeurempet ssifigse AlarevigdE can
be any It{ﬁg{}h-r{transn‘i ssive substrate, and a quartz substrate nmay also be
d Ap astic substrate may be enployed if it has a heat resistance

agai nst the pr@gsse sROPENEE Uv@agd siffice RUBREHSSERE) before and after wiping
treatment using Bellclean (a product of Ozu Corporation) as a PVA-based porous material
for wiping. The average surface roughness here is expanded three-dimensionally so that .

the center line average height defined by JIS B0601 can be applied with respect to the

20 surface to be observed. From the results, the average surface roughness on the

measurement surface is reduced and the levelness is increased after the wiping treatment.

Embodiment 1
This embodiment gives a description about a light emitting element that is
25 manufactured using the present invention. Described here with reference to Figs. 3A to
6B is an example of a method of manufacturing TFTs for a pixel portion and TFTs (an
n-channel TFT and a p-channel TFT) for a driving circuit at the same time on the same
substrate. The pixel portion has the light emitting element of the present invention. The
driving circuit is provided in the periphery of the pixel portion.
30 First, a glass substrate 900 is prepared. In this embodiment, barium

borosilicate glass, typical example of which is Corning #7039 glass or #1737 glass



5 Next, as shown in Fig. 3A, a base insulating film901 is forned on the
substrate 900 froman insulating filmsuch as a silicon oxide film a
silicon nitride film or a silicon oxynitride film --.ii this enbodinent,
the base insulating film901 has a two-layer structure. However, a single
| ayer or nore than two |ayers of the insulating filnms |isted above may be
used as the base insulating film The first |aver of the base insulating
filmio o@IOdust af Sormiey fncexamited) dealuiming borvsilitar whus iousbldisclinesisstafe 10

to 200 Ly .5 t 00 . | CV| [ ti
i Ha, N O ct R, g p| ot DR AT R AU LA Clhrp GSRE SHOY ALk o
Si = 32% mby alsd 6%usbi.= 24Wstibsmbsklfdmay 88 BRHIOYVE I} B4l Qﬂ'r%?%rrc%a%ﬁl‘%%% < 3

t hi ckness of 50 nm The second | ayer of the base 1nsulating
silicon okypraccssdempeiamre0f thif onpedimew. a t hi ckness of 50 to 200 nm 15

(preferably 100 t 150 n h | asma, CVD using as reaction gas SiH4 and
N2O. THe sili conﬁ%’%y‘?ﬁ Sthg?"ﬂé%‘/f FQ'MBP%G(IEWBQ ot g dppnedgn the sgbgray =
59% N = offf frétn wndWuladQF B8 o hi S i s. of .100 nm
On the base irnsulnat iun% %W%@%s&eﬂlgjﬁ u%ﬁ?ﬁ’la}?%?@ g%pé&%(gﬁgdg aasrﬂécOlrl
formed. oRyeitsénifionduat tis leabetind02tlicobSA5inanietif@ fTRA 90Y RAt b efdlAger Nt 0
a desired shape a_ 20 crystalline sem conductor filmthat is obtained by

form ng SUSENCordRIEEYSE & pingheviryas oarmemadhasmiipsiayers aétthe énsulatiog gHma Lisredwn
t hod i.ng, ) VD, | i k d,h i i
PO B e LR BLONLAREL bR £ D ATEAT,

the filmto crysta

ther mab @0yt alsilicoatoxemitride filih o0 rBforEy & AltHidkhvdd &MU W) ith ¢hREerM1y 8hher
catal ysts). The semi conductor |ayers 902 to 905 are each 25 to 80 nmin

t hi cknesd0 A0 yrbberpipimga §OVR gse@ amyeaction gasabiti, AN Hof and -0y y Thalsiliove

i cond t_ Linited. bute.siLi i1 i |
o Coneihatridd bity Pt colpBliiSE i sist SpERb L pdet g SHAWALHT.
an anor plierasedsin GO Rmbolimamt tHis & GRS 50Td5 T kscontiohBdoP¥hePhAS M

CVD and then a solution containing nickel is held to the top face of the
anor phoud#nsyiating §imr 9Q01nis apiHécoaraxypitidestilon PO ofermed m 2 shidkmess elif) @c20thiho

(ot 555 CCRheraRy Jhol3 1B, by Hasity CHY dind ¥ Braiton iy e RABHD 1 Ghe O
| pr ovenmgiico® ox¢hinsdetiln ROt Y (&&mlszjakﬁinrkaao:%E Bab], ihe a4 RoD 794 Gyt bhapy

Patterning treatment using photolithography is conducted on thi's
cryst al | farmediih fige pmbdinrent basfaomhinktéss of 886 cmnduct or | avers 902 to 905. The

sem conduct or | ayer 02 to 905 doped with a m nute anpunt_ of
i mpurity el ement (“b%f’ 3?‘560’!‘15‘3%%%35; ?eﬁﬁ‘&r’é‘@i‘tof BYeBnttofo YiveareHPERttol d of

the TFTSTRE ts@iconductor layers 902 to 905 are formed by patterning into a desired shape a
20 crystalline semiconductor film that is obtained by forming a semiconductor film with an
amorphous structure through a known method (sputtering, LPCVD, plasma CVD, or the
like) and then subjecting the film to known crystallization treatment (e.g., laser
crystallization, thermal crystallization, or thermal crystallization using nickel or other
catalysts). The semiconductor layers 902 to 905 are each 25 to 80 nm in thickness

25 (preferably 30 to 60 nm). The material of the crystalline semiconductor film is not
limited, but silicon or a silicon germanium (SixGe; - x (X = 0.0001 to 0.02)) alloy is
preferable. In this embodiment, an amorphous silicon film with a thickness of 55 nm is
formed by plasma CVD and then a solution containing nickel is held to the top face of the
amorphous silicon film. The amorphous silicon film is next subjected to dehydrogenation

30 (at 500°C, for an hour), then to thermal crystallization (at 530°C. for four hours), and then

to laser annealing treatment for improvement of crystallinity to obtain a crystalline silicon
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5 the formation of the sem conductor layers 902 to 905. If |aser
crystallization is used to formthe crystalline sem conductor film a

pul se oscillating type or continuous wave excinmer |aser, YAG |aser, or YVO
| aser can be enployed. Laser light emtted by one chosen out of these

| asers is preferably collected into a |linear beam by an optical system
before irr. dlahln t he sem conductor film to Though conditions  of

crystal | i 24P oh?! ﬂmﬁér%‘g’ﬁe%HF‘P%IQIL‘SIIOBQ’C’&F?P%& QQWPC‘G?W@rtB”&FJéﬁ%b%‘SIhCOH
pref er r ed gRNded HOMS 8hd r is used, preferable conditions
i ncl ude selttl ng]r theg% se %gbcrﬁ giﬁgn ?régquency to 300 Hz, and the laser

energy density toT&@@erﬁﬂoﬂ@&torﬂWe@ﬂBOl toy POS alaly Yoe c&@@dt\@th?@&:ﬁﬂlé GRLnt ¥Yhen a
YAG | aser . is used, preferable conditions include using the second harnonic

t her eof , HPRETERElmHE {hpsomar Blospame) iatrdar tp cevjuririby threshgll ofsthe IFI00ftkiz
and theS I %ﬁ%ﬁn?ﬂﬁ[hq?f lgeh%’ 1£é’ndhf,’[f3§ 96%%9% 9(511]/ch (typically, 350 to 500
e ig ec

mJ/ cn) . aser 'S COo nto"a’l i near beam having a wi dth of

100 to 1000 m  400assr dredtalaxaidnl 8, usk® tb rroaeithd %r\tslfh?llr?emidnﬁ@orﬁi&ﬁfo@(mrrpf t he

substrate with the beam In the irradiation, theé overlap ratio of the

| i near | ag#dse I)ﬁcglffﬁt"“tﬁyma@f QQ?IHBUJDLﬁdN@@%XCmtlaSCa Yabdadensu Y Ontpsén ¢am 1806 i s

f dt d I 905. Th

sl at i g RTe 00 TS PO Po AR PR A el A R SRRy ol on
by pl asnbinfe/ld Ghed PP tyNen téptidall BytdihOSFoR! irfidthel AR %w&mu%to?nﬁf?ﬁ' ment
uses a silicon oxynitride film (conposition ratio: é =32% 0 =59% N =

7% H1® 2’F}eoughcmmétu10b§/ o@lmmhraupnmanabet $tit ckitgdg of arl dPerator, (ke gatseme

i nsul atin ted to the silicon oxynitride, fil of course,
bty HECTER SORUR e Whirsh prtinirdiest srosE Rty Gandios ipdeie e
cont ai ni nfe fsduls'ec&s‘&ﬂla%ﬁ rfni‘;u@ﬁc!\‘ Q)O@O(P)sz%n&'thénlée%r Uagdyf fmhh% %{5 % 400

i nsul ati ng Imis “formed asma CVD I n E

(tetraet hyJ/cmF (thpisilly, 260 &) SWJm“)ar e %eradYAGwlaserneamﬁ; priefepates soHditions Set
to 40 Pa,. the substrate tenperature |s set to 300 to 400C, and the high

f r equency ¥4 BYng e serradiamansthareqf sandssetting the gulsgossilgangn dreguersy R8ct ri ¢

di schakg I r OV e I

ch5chasago 5t THE shiy hEIRDEhEIE ek 50596 T 3P R R,SASE L 3

subsequenh/eher mihe meﬁﬁghtﬁgcéllecl‘bﬁ@ntb@ l%@&eaﬂhﬁxﬁhﬁ@wdtﬂ@f SO@&I 1g00nect i ve
| ayer 907 for forming a gate electrode is formed on the gate insulating

fi1m 906 408 vantfRr ewaglg, tgriradiae e gue ARR{GsE e subsyale 30th e Bsgnnnin theThe
heat -r es'lﬁﬁﬁgﬂonc m}la ?atloaélfqﬁe ﬁgear F%XI ngeh.I_%e Ch @#&tolwr or a l am nat e Of

two, three, I fneces eat-resi stant conductive
| ayer may be a f INdit,CngitallﬂHuﬁtgmg film 906 is formed to cover the semiconductor layers
20 902 to 905. The gate insulating film 906 is formed from an insulating film containing
silicon by plasma CVD or sputtering to a thickness of 40 to 150 nm. This embodiment
uses a silicon oxynitride film (composition ratio: Si = 32%, O = 59%, N = 7%, H = 2%)
formed by plasma CVD to a thickness of 110 nm. The gate insulating film is not limited
to the silicon oxynitride film, of course, but may be a single laver or a laminate of other

25 insulating films containing silicon.

When a silicon oxide film is used for the gate insulating film, the film is
formed by plasma CVD in which TEOS (tetraethyl orthosilicate) and O- are mixed, the
reaction pressure is set to 40 Pa, the substrate temperature is sct to 300 to 400°C, and the
high frequency (13.56 MHz) power density is set to 0.5 to 0.8 W/cm® for electric discharge.

30 The silicon oxide film thus formed can provide excellent characteristics as the gate

insulating film when the film receives subsequent thermal annealing at 400 to 300°C.
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s an elenent selected fromthe group consisting of Ta, Ti, and W
Alternatively, the heat-resistant conductive |ayer may be an alloy film
contai ning one of the elenents |listed above and. other elenents, or an
alloy filmcontaining a conbination of the elenents |listed above. ,
Sputtering or CVDis used to formthe heat-resistant conductive layer. In

order to reduce t resi.stance, of, the | aye t he concentration of
i npurities contai r‘ﬁeg‘:"i (et F%%ﬁ“li"%laéfﬁb?ﬁlpfdf%@fl“ﬁ%#édteaﬁrl\?ftlloﬁ%“ofﬁyggh(m
concent r ag0fnsd 'fhsla?afuhgcf{ﬂn&ﬁoé $ Phgs e?s%%(f}(?%“&ﬁ}?)d &13{91%%66!9 381:% %@Vnn?}l I'm

this enbodinént, a Wfilmis forned to a t |cknes

may be foffredciyresipatt erndogiwi bher\WAsmANBe baigdd layer oy ldnhigiERl tGYDRHS N
tungsten hexaf|uoride (W6). In either case, the Wfilmhas to have a | ow

resistivi PS/miOFF '&aferérlf pesesray. (e bepriepisiaascandyaive ley@anmured fikndenfafraig e
resistiyi 0 ' i IVII of, the W
¢ v c(? Yégtéd ﬁ)o{'ns tt% ﬁ{olu&ggnglstmg V& gr g;e Crﬁlc*tl\’% hé}PEé are

d
f|Imcan e re UCG Yy | nNCreasl e Crys a h EIZ

too nany hewpuesidtyntaloatudnive 15@&@&%}/@% fifin cb@aiMi{d biB ofctw%te%&énhzmxé&n i's
inhibited to raise the resistivity. Accordingly, when the Wfilmis forned

by sputt effo§,ang “*Wteéﬁrngf@fs W mdu\o‘puhn cyniginigna gombm@@orggm%emnmhm@md a

great car t not t ur i s .in se.t n the W
P m ¢ ot e S a BBV s e ol b Bt BoTedi s aln ordet
resistivi fbyreﬂﬂicc&hé Qeﬁﬂaﬂc%@fmhe Raper Hﬁrdoﬂ%rﬁ?a'ﬁoﬁlo? %?@1&@%n¥a%eBQB%@Ia§% film
for the heat-resistant conductive |ayer 907. The Imis forned

usi ng B eukbbg tfévqr%alghﬁle Qxfy gein camenupidaineparacrdamis pméfebébl}oxedmuedl ® ﬁnded
to the sputterLg i nt erna rlres of the balne? filmis
eased to Prevent %“T’?'Bh;i' &Z‘I ‘i“rf@ ed te'I*ﬁ‘e‘ [CEBESS 10 \}pf)ymbf ThetW fi1m
in a 25 phias/al %eqbﬁ-hléd O A the
ot her hand, t hz r esi st%vf%ﬁé%g?g g)@amgq%@?ﬁgﬂa%htgslg% a %Eu g%n cm and
i's not SLheKaﬁllumdedNVEs)gahleexthef et tbel &V fiknTas fd haveiarow rashasetvclﬁbrdee&dh4ey be

obt ai ned E f?, mn as a base of a Ta film _a TaN filmthat has a crystal
structuré %/1% E}?'aﬁgtgé‘et%e"t‘w&? of* depigable pasipbisity ohibggh fHon is 28m&¥m phiowes

dr avi ngs Tl relSrihy B8 /Y il Qb PehelldddoBichdBdIRE Lo L RROFRNGEUS: (P)

to a 30 thickness © out nm un resi st con lve

| ayer 907herFhirs tod nipanyviaspuait ereafma surht ficoeyed uat thy ewf filnh drosthigizA@mMRd
t her eon a}gﬁ prevents oxidjzation. |2 At the sane tine, the silicon film

pr event s IR torakig S s EesistvVisy- kaﬁlqcﬁ@lﬁ&‘bfsa‘l"h@ @ﬁéﬁtfﬂmcl@ feriedehy spitteting, a

heat-reswt ﬂﬂdau Jherly 908 m.di ffusing into t irst
shape gate | atl n% lﬁ{ %)e{o g&ﬁgt e\%}e%s e erl glgredt G5 g talff“pr}oéf%ra Bie
resisti vnmyurrzﬁtmga gak @has‘eh@ ntig @i theeWi filoghht & ®BRHEabiN&. I azyceé re3QIE, the v@@nﬁqo 50
pQem
20 can have a resistivity of 9 to 20 uQcm.
Sputtering can also be used to form a Ta film for the heat-resistant conductive
layer 907. The Ta film is formed by using Ar as sputtering gas. If an appropriate
amount of Xe or Kr is added to the sputtering gas, the internal stress of the obtained Ta

film is eased to prevent the Ta film from peeling off. The resistivity of a Ta film in o

(%]
Lh

phase 1s about 20 uQcm and is usable as a gate electrode. On the other hand, the
resistivity of a Ta film in f§ phase is about 180 pu€cm and is not suitable for a gate
electrode. A Ta film in o phase can readily be obtained by forming, as a baée of a Ta film.
a TaN film that has a crystal structure approximate to that of the « phase. Though not
shown in the drawings, it is effective to form a silicon film doped with phosphorus (P) to a
30 thickness of about 2 to 20 nm under the heat-resistant conductive layer 907. This

improves adherence to the conductive film to be formed thereon and prevents oxidization.
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S In this enbodinment, a TaN filmis used for the first conductive film 907
and a Wfilmis used for the second conductive film908 (Fig. 3A). - -_ -
Next, resist nasks 909 are formed using the photolithography technique.
Then first etching treatnent is carried out. The first etching treatnment is
conducted under first etching conditions and second etching conditions. 10
In this enbodinent, an | CP etching apparatus is used, Od,.CF4, and 0, are
used as &f &g ﬁfgﬂ‘@é}@e thresiligen Gilof prgeents Iaownn@tﬁnmthmoéorﬂkdimesrattat element

25/ 25/ 10, f, 3. t f
1 Pato gecgne?a&g b as%ﬁt “ﬂf)“(“i§0% Cﬁh?ﬁ)layebgm?“r%?dgzﬁgm %Egﬁg riehgif?frﬁfvgn
to the sufispe ahe 1§§Lﬂ@t1r(gsﬁm|9@6Stﬂgﬁ)evr?lomta%ral zssdﬁpétﬂgxtegﬁcjélﬂg SGRN nge

self-bias voltage is applied thereto. The Wfilmi's under 't he ¥
first et clfwﬁ@!E@heh'%tetamnsond“ﬁhtave‘luay&tQOé’txsmﬂ ngS&eRdint i ons- are then swi tched to

t he sec_ond et chi condi tj ons hout renoving the resist masks. Under the
second et chi ng 131%81 5t9 Im@ﬁilxvg fepisgysed f&rgﬁe st gendiiciye §hs 907 wadrat i o

of gas flawidlsustdeaR sdcndBndul @Paand RF (13,56 Miz) power
is given at a pressurre og 1 anto éjveérgl‘tg)[rn‘{at§(28 pfa RF (13.56 MHz) power of

20 Wis al so g1 v eNextp resim mu:bcst et ercs ifoleneds asipk ethstlﬂ@&))lnho?gﬁa tdeBhique.
subst antl ive self-bias_ voltage can be applied. Conductl ve f| | ms

ne
910 to 91 aﬁf?tn %H% fIEAmenh SRIGIpE- afbe fEt aeBing Hicaimant ineondagted underchi ng

tr eat mentgddg, i@ of the conductive layers 910
to 913 |lsrsset 1?% ! énsf‘gﬂg n ord‘ﬁil éotﬂdﬁcrbﬁsthe films w thout |eaving any

resi due, the etcHinigs einbo@imet,RRICPNGSIndHYpprabu is Loed, 12089 L8E O, are used
over-etchin The selective ratio of the silicon 25 oxynitride film (the

gate i ns@f &FGHiRE £33 ﬁh@@ep af gas rﬂ@\»vwaﬁfr thergof i9setdo 25(25)46L end IRF (13)56 Miidr)

hence th €, the si ynitride filmi h about
20 o 50 TRe Phiauuitns v ol uibod B dBiEin e prisety | AL pife

dopi ng t peaimaift 224 MW/EAP NEdalt® AORE té hbe SOBLERO AN QanlY iseeM {1 thAN
inmpurity element of one conductivity type. An inpurity el'ement” for giving

the n tyﬁ\ébs‘fmlaﬂﬁrﬂégﬁit\ﬁe\ﬁpkfsblassvwsg@llﬂ apphm thethopi ribhesWelfiimyistetchet! undemihie ng

th ks 909...Th d 902, to 905 tially
doped i ERCCRE T REUREPRE! oL SR FEATIGaNs i her ANUEIGh i Srcorale | ve
| ayers 9&Qnhand c8ddtiass WhRlch:r MRBIRRY tHd F&list mhyRe | F ¥ sdcBl Oé}éhlgrld' to

917 are forned in a self-aligning nner. Used as the inpurity elenment for
i nparti ngOltdmOIrS, CFpend 6idarctused by eticking g2s,athp rith o gandiol fate theecofés sado c

:)ﬁglsgh or é@ /gﬁdédwpgg%q#o(ﬁ%éaHz) pgvrvgrelrslil gcwénAg? a p-lr-ftlse‘;}urgoofl ?%aht%r genlgae;g
plasma. RF (13.56 MHz) power of 20 W is also given to the substrate side (sample stage)

20 so that substantially negative self-bias voltage can be applied.
Conductive films 910 to 913 having a first taper shape are formed through the
first etching treatment.  The angle of the tapered portions of the conductive layers 910 to
913 is set t0 15 to 30°.  In order to etch the films without leaving any residue, the etching
time is prolonged by about 10 to 20% for over-etching. The selective ratio of the silicon
25 oxynitride film (the gate insulating film 906) to the W film is 2 to 4 (typically, 3), and
hence the exposed surface of the silicon oxynitride film is etched by about 20 to 30 nm

through the over-etching treatment (Fig. 3B).

Then first doping treatment is performed to dope the semiconductor layers with
an impurity element of one conductivity tvpe. An impurity element for giving the n tvpe
30 conductivity is used in this doping step without removing the resist masks 909. The

semiconductor layers 902 to 905 are partially doped with the impurity element using the
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5 concentration of the inpurity element for inparting the n type
conductivity is 1 x 1020 to 1 x 10 1 atons/cnB in the first n type
inmpurity regions 914 to 917 (Fig. 3B). Second etching treatnment is then
conducted wi thout renoving the resist masks. The second etching treatnent
is carried out under third etching conditions and fourth etching

condi ti on?.. In the second etching treatnent, simlar to the first etching
t r eat ment NS $3RERShaRSPeoRdpeltvat laxerF 918 e RAldcks Omks awtier@t 2 fasten ugedmasrity
etchi ng 9as; ratd«a . low rate, . thereof is sef tp 30/30 SCCM and RF
(13. 56 Mtfloﬁtgmrbgr“ t?sdlgi %ger‘i‘_gféff‘fvda‘“%ﬁe?fs%‘%gé”fé% mpnpeL tﬁisecgémgwawua%glﬁ@.enw
(13.56 M impweingofie 2Qyp&/dosid@dinydé ¥ €RolP 15 BRrUPS e %riéaig‘?abléﬁ?ﬁfgil?\-
stage) so that a substantially negative self-bias voltage is applied -
thereto. PlRsPhasds (Mdararsdnic ¢44)r dTee dbping hemndes plosphanue acdneudsping fTHeTS
918 to 921 where. the W. 15 filmand the TaN filmare etched to the,sane
degr ee X(FI'§ Feﬁgl.on\?ﬁiﬂ?eemfpélé’\[ﬁ HgmEpELor dapatingdhei sy tipR comBIcHvEY icky, 10 He 1

et chi ng CﬂmﬁlfaidﬁWcrﬁ?ﬁthSH?s@g%eti Lh@&g@@%?@&@ﬂm&g@ition& Under the_

fourth etching conditions, a nmixture ~of 2, and 02”1 s used as
etchi-ng gas, and $eo(d 8ich@igMaaimqmovethenr sogiuced vaithoat ram@ss iR ofisdmBast 0
generate 13.56 MHz). power of 20 Wis also given to the 20

| asma. ,RF (. A ) ( ),
subst r at eﬂ?l eopd aﬁﬁ@(‘%g dreatont dy cammigfl Qhpadshthied piehinggeendidonseand fiuad
ol tage i i .~ 1.he ) 2 i er..the f.ourth etchin
Lonth 1 orectRPdRBtiors Sk ccd i ilihg Mhactheft SRt YONR! i [GehiRiisdni' "9

Then secohaId®pppryatss épemplogad, IGRENA WL, fleruseli b brchihe &€He @RGlISE Abw!rgker s
are doped with an n type igpurit el ement. through the second shape first
conduct i VRETFR1 ifset ‘95’509?2{)3%@ - 904 RF (1256 MHekpawer 18 givendt a praspere iofip Ufai tby

regi ons r ty for the side of the channe)

f or mat i o%g?%é@oﬁég?%a? gﬁzﬁsﬁ I\(/%I%i ﬁgwg{/mgfgegﬂ/emf ?qf%tglvﬁnt Ppiae Si“ﬁﬁ[ﬁ“f fide

regi ons Yenpile Wdgk) sthehsoMcRBEthRidION nefativh sl IBiYE IVoYtakd 8asdhliSECRB tYype
inmpurity region is set to 1 x 101" to 1 x 1019 atons/cn. In'the second
dopi ng stfepned paderdheritieherghing condijiens argreonduegig filimsP tshe 921t whercithpWi ty

el enen J h e_tapered. 30 portions.of e first |aver second
shapelioﬁlga%FP\%eorﬁqf gltﬁslp'5562%8168%3ﬁ%casa%cnc}eﬁﬁeiﬁgsaggi fication, portions of

the second n typevhildWaving R0IORE nidIRE iUREH ga%cfeb,ethfei EdhinkAGditjoh¢ sEcond
shape conductive filns 927a to 925a are called Lov ('ov' stands tor

' over | apchangedip dresfowrtbreechingsmditions. obndérehs énutidetching penditipas; atryixnegi ons
0253 ar eOL G roa ANt 0 by el s iR oG B 13 Yoo GHPTFT g P 4 e
pressure of 1 Pa to generate plasma. RF (13.56 MHz) power of 20 W is also given to the
20 substrate side (sample stage) so that substantially negative self-bias voltage is applied
thereto. The W film is etched under the fourth etching conditions to form second shape
conductive films 922 to 925 (Fig. 3D).
Then second doping step is carried out (in which the semiconductor layers are
doped with an n type impurity element through the second shape first conductive films
25 922a to 925a). - As a result, second n type impurity regions 926 to 929 are respectively
formed on the side of the channel formation regions that are in contact with the first n type
impurity regions 914 to 917. The concentration of the impuritv in each second n type
impurity region is set to 1 x 10'° to 1 x 10" atoms/cm®. In the second doping step, the
semiconductor layers are doped with the n type impurity element also through the tapered
30 portions of the first laver second shape conductive films 922a to 925a. In this

specification, portions of the second n type impurity regions that overlap the first layer
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5 As shown in Fig. 4B, inpurity regions 932 (932a and 932b) and 933 (933a
and 933b) are forned in the sem conductor |ayers 902 and 905, -
respectively, which are to serve as active |ayers of p-channel TFTs. The
conductivity type of the inpurity regions 932 and 933 is reverse to the
one conductivity type. The inpurity regions 932 and 933 too are forned in

a self-ali %nilgg manner. by daqpi ng the sem conductor layers with an inpurity
to el ementcPRACIECRdEEE Spfiims 82280 BeYd detspllamilioy ey ngjandsefos dovrtip )
conductiv sks, -Priagr to this doping, .resist nmasks
930 and ggf@r!g&r@ger%ﬁéartg}gg8?\%.35@? ng% ééfﬁ 'F uréot rr?%g'éssthé)[f&iq "E% Ogg?lr’i‘%&ﬁcmé‘t or

| ayers 90Byardc@i¥shapatomtueivofiiey Y5236 9084 hnéealiay b8 (et Db anekesdhTs-
The p type inpurity regions 932 and 933 are forned by ion doping using
di bor ane TPB@PIBSEfg-T%@-concentrati on of the inmpurity for inparting the p type

i tivity i t 02.0.to0 2 t ons/ i f th
type 1 Houri Ty 1 edronbv b lantPagetogiolt SELP TR s BUSHBeT ot Ty
regi ons 9E2baae BigeCRNhebdnichfiuciR Wyety9028 ARt rek Eivaiﬁ,\é@ﬁigggﬁehﬂa EURE

conductivity. However, the p type inpurity regions 932 a ave no .
probl em ias 4ctivedaysrd algpabamned dilse Thycomluativita tpeaifrnthe égiporityofegfong sanel

20 TFTs if are doped with the jnpurity elenent for inparting the p
type comﬁ?gﬁgs%{st FVERe &P %Egﬁﬁéﬂ? ”&f‘i’%ng’??‘s %’6"' gnlf‘irﬁiééegﬁ?'&ﬁ’gg aﬂlﬁé’ﬁgt‘%ﬂfﬁ
concentr gh} thg_ a5 [ : I conductivity.
Ther eaf t g&,[ﬂ? %H; ?sst@ Ffia'# e}rIll aﬁ;}g?&:r%gﬁ{ﬁaﬁu?%g{ef Sle?Arﬁ %@Xh:ag 1%3&%\9 tho%n RBEEcond
shape 10 c simiamt ithe gdivsethe po3Pe tcon@izGvian avhila ersfigt the isBedsdadonagetivel 1BV&9®72as

shown in Fi% 4C. The 25 first interlayer insulati n&fi Im934 is a silicon
oxi de fi BRf 945 & magksh QipRite Hitidomng. Fesigmasks P39 ansh9Fh ereiferandd torgover th

| am nat e i £ | i @R any case, the first

i nterl ayg?giixélnégu a%%ﬁ’ﬁgpﬁ/ﬁ%‘n‘q%‘g@%"g %@%@3 %%ngagrl]atiaﬁegtp ggﬁiecasiaﬁém Q?Frﬁé’%

mat er i al n-cHaenelt TFBkna®s ptypehienpuirits redidtise93Inypt BRI drhitd by R 88inkS set
to 100 to 200 nm If a silicon oxide filmis used for the first interlayer
i nsul at | H§"gi 4ifv@se (BeHe- f iThe sancenfration of the iBprritsofocvmpariinghthehpTEES and

0- ar ' Lhe.r thQnp urgai s sef t0 40 Pa. the substrate .
t enpe?%%é@ﬂrich’g)gfs ﬁ%gPoS%gfﬁtogﬂ” %O%ﬁlsar?zm?ﬁgn h1fgHP Pg&lfefhwc(“f@% {7BLPS pover
density P32 addb9%rt to 0.5 to 0.8 Wcml for electric discharge. If a silicon

oxynitride filmis used for the first interlayer insulating film 934, the
filmmay be for m@daisjossr lokathe\iDype dmp@itkacgion2?32 andddIHDnton the mmpuSity4 and

0O, eI ABLETL B8 oRPIL BB D, eI DR S BPb8ee
400C, 933 have no problem in functioning as a source region and a drain region of p-channel
20 TFTs if they are doped with the impurity element for imparting the p tvpe conductivity in a
concentration 1.5 to 3 times higher than the concentration of the impurity element that

gives the n type conductivity.
Thereafter, a first interlayer insulating film 934 is formed on the second shape
conductive layers 922 to 925 and the gate insulating film 906 as shown in Fig. 4C. The
25 first interlayer insulating film 934 is a silicon oxide film, a silicon oxynitride film, or a
silicon nitride film, or a laminate having the above films in combination. In any case, the
first interlayer insulating film 934 is formed from an inorganic insulating material. The
thickness of the first interlayer insulating film 934 is set to 100 to 200 am. If a silicon
oxide film is used for the first interlayer insulating film 934, the film is formed by plasma
30 CVD in which TEOS and O- are mixed, the reaction pressure is set to ) Pa. the substrate

temperature is set to 300 to 400°C, and the high frequency (13.56 MHz) power density is
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5 and the high frequency (60 MHz) power density to 0.1 to 1.0 Wcnl .  The
first interlayer insulating film934 nay be a silicon oxynitride hydrate
filmfornmed fromSiH4, N O and H2. Asilicon nitride filmas the first
interlayer insulating filmcan be formed simlarly by plasma CVD from Si H4
and NH3. Then an activation step is conducted to activate the inpurity
elements that are to used to dope the sem conductor |ayers in different

concent r af#'dA<"-au0gi Yem hféﬁﬁlteﬁ‘é‘crfl“ic%ﬁ@e off psitigprormade ttilyi iﬁyﬂqedl'ﬁé the

activatio t: okhe | i n

f ur nace. ;Egéf?[@gﬁ eégﬁmlﬁ}{%?ﬁr a)lglg‘ t{h Rer rraﬁlggﬁjne%ﬁﬂ&% %‘Hﬁn ng{}ﬁbgrog'ngﬁ%yed

i nstead. Ther mmd Nﬂ@,ﬁﬁ’&}ddﬂglﬂiﬁdmm@.cvﬁﬁ% filln Sorftatib® 9634 108 RS E&eWhdiBad he

oxygen concentration being ppmor |ess, preferably ppmor less, at a
trat b 1 I f bly 0.1 I t

t enper at upeiting thpOGaetipn]FeFOOCo 24 i 260 Py, BB0ubsr0 GO peaatdreneat00t weti0FENt i n

t hi nb t ndu 550C.f f R t
suiazt (raagt gg%c[;@[@ %%fr%‘gl{ﬁnﬁgg%d@@ Qf’yﬁ{;%e‘]%éy ﬁ(ggt} tggu([ E\’écmsugy?er @%b{”g?fb“ Y aser
anneal i Ngigsslalhe Fifth93d. mdnbd B'sﬁlchﬁ%tx?rﬁﬂir?@et RBte $HRPIorh AE 16 A1 §1|I—?’t Neoehgrent

(nickel) used in the step o crystallizing the sem conductor layérs 1Is
moved ( gett-er Ad)liceo nithide hlmsn% the fisgpimtérigyar imsylati@Dfine girobes fdmmad sinyilatbped

wth a G ne eriodic table that has a gettering effect
(phosphor QI%EL}&E T“%H:‘\l“gégﬁ%gdi ment). As the result of ggetteri gg, t he
concentration of ﬁ%%&ilv)ﬁtlérpstgé ‘?é'?%u!g%%rtc?gé{%% ﬂh@#ﬁ]ﬁﬁﬁ&h&%ﬂts oy t' on

regions. The activation step is y a step o rogenating t
sem conduckedto dbpye setfvooduhohlendrs i didifenam tomcten&ﬁlﬁbrtsmné@ﬂ@ ther the hCDy;ieZ
hours while changcl) ng the 25 atnosphere gas t.o an at nosphere containing 3

to 100% HYdR SfREOnAFEvILE o hiesacf%"i‘“ct“e?tﬁi’ AagriHgvetols thesmapargeahing ypingun
d b
senicon ;@Pgﬁ;dﬁ%ﬁﬁgﬁs yd{%@é%&?lx% oF 9# g%é%‘![ Qrg'ﬁe@hlzﬁg g ‘d@ %Q ?nrploved

hydr ogen i nc rogenation drog excited
by pl asneipsteathi clievaal Iﬁﬁﬂidﬁﬁdzlis d@ﬂ&ﬁhtcd he defegkndemskpherofwitthéhe oxveen

sem conductor lavers 902 to 905 is desirably reduced to 10' 6/cm or [ ower.
To achi eONEgHitEtiop Wémgabpgrarﬁrd@ﬁﬁda@ffdablvéybpgmaqreleﬁepteel tagppematoreoal 49 ©. 1

atom G %')Mgﬁhggncall %C%ng%d ldg% reeﬂ enfmiﬁ rﬁ%s emb@dlgrr:l;)eSlﬂt ézis iC{)'IS '%gd Lo an

average t hi P amcah organic in e‘f"tl al .
The secors$0°C ot edratukis.i sl ﬂhéti&@bnbbﬂrﬁfbrfﬁf}t hdd GoWOtidaBebsatan@l i LERNLS tHeeSi N

material such as (POl vim de. acrylic, polvamde,
substrate 900, laser annealing is preferred.

In this heat treatment step, the catalytic element (nickel) used in the step of

crystallizing the semiconductor layers is moved (gettered) to the first n type impurity

20 regions heavily doped with a Group 15 element in the periodic table that has a gettering

effect (phosphorus is used in this embodiment). As the result of gettering, the
concentration of the catalvtic element is reduced in the channel formation regions.

The activation step is followed by a step of hydrogenating the semiconductor

layers through heat treatment at 300 to 450°C for 1 to 12 hours while changing the

25 atmosphere gas to an atmosphere containing 3 to 100% hvdrogen. This step is for

rerminating 10'® to 10'%cm” of the semiconductor layers by thermally excited hydrogen.

Other usable hydrogenating methods include plasma hydrogenation (using hydrogen

excited by plasma). Whichever method is used, the defect density of the semiconductor

0 k] . .
%cm® or lower. To achieve this. the

lavers 902 to 903 is desirably reduced to 10
30 semiconductor layers are doped with 0.01 to 0.1 atomic % hydrogen.

A second interlaver insulating film 935 is formed to an average thickness ot 1.0}
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pol yi m deam de, or BCB (benzocycl obutene). For instance, when pol vi nm de of
the type that is thermally polynerized after applied to a substrate is
used. the filmis formed by 5 baking in a clean oven at 300C. If the second
interlayer insulating filmis formed of acrylic, two-pack type is

enpl oyed. The main material is mxed with the curing agent, the mxture is
applied to the entire surface of the substrate using a spinner, the

subst r at etd 50 Wi EoFean edanis iesuling mitatid. aTh8e@ondint6lyseosnksing id rhhen

t he SUbStB@‘tl%ningdbgike% in.a.clean oven at %SQC for 60 mnutes tq formthe
film 10 Being fored of & or' §aRi WAl 4P gS nBREITER, 4CRdiCs eRBKm de.

| nter | ayepoly fisidtahidedor BLBTLIRCSl06ALAY! € FOf ih@NEL Win IR RIS BCe 1vpe
properly. reover, the interlayéer insullating filmcan reduce par asitic
capaci t andet &i teenalhgpelymeriesi aftoredpplicdlis aasubsttowii nsedi eleetitn iic forgROShant
in general . .However, organic resin materials are hygroscopic and are not

sui t ablPe 2 Bt Btci“c’fli W’%ﬂfﬁt%‘) heHdhp secondsinfeglaysr swptnsfiffaris fomtee efecond
interlay [ [ £ b Ss.qusead . in,: L Aat:i i LAt fi.rst
it or | ayercr iR (¥o Halk ol & oo Te e RRRLAR L B bt o cllifShenty o
si | i con ohymiiktireles dpplind toothe@ndid duefane of theisdbstfad Mind hepiaaaond supéend ayer
insulating film935 forned froman organic insulating material may rel ease
moi st ur e BAdegEd o0 gl platgiat 89 K glas685a¢ANgs.And tharolp sttstbie is heladyin adéepnaded
by noi S“H\En%Zﬁf"’Et()%Mgﬁ tes 0% ];Tﬁ% ﬁf’q a light emtting device that uses
an 20 organic resin insulating fi m(jtonf'orm an interlayer insulating film
it isioonceivabl eBdil@forines of bi ghfanRNnéulatiig MhleABNIheisscAR@ShieVa A8 GhRURGH DY

moi sture and oxygen rel eased fromthe organic resin insulating filmdue to
heat gendiBt 83 Husapabfetaidevaligrtthe firfacemyorrsiy c &areoven thpentatiaysm insulating

Ther ef or a. fi ' Lating f.ilm 936 is forned on the segond interl ayer

i nsul at i e ﬁdm@g%é B?%%%Ficgg?%éra%% oA Ofganiet ‘ﬁg‘u‘ifsﬁi’?{g’“n‘ﬁ?‘éﬁﬂél . 25
A silicoropsthsteid igkflrald SHbWERR EXMRICt FdsHe nfatdrMls AreSinli@Qfbpi tahli dfe fhdem  OF
the like is used for the first insulating fil-m 936. The first insulating
fi | m 936 shisalile aged presecsiveyiilns p kheeaforeg asrin phisstmba@ubentThie $daosd intesayeat i ng
film936. be forned agfter contact . hgles are forned. A resist sk,

havi ngg,au_%%aenﬁl gpé;llﬁ ésrlﬁsegsmtcﬂ 104 Pﬂé’ﬂtl} g“f%?‘rﬂ“&%[‘ﬁy‘érclnsw&"é%%?@C93r42t§@h’isng
the i mpukbrned Rgh arflidoRdkid Mnd, @sMRAn IR yvARRIYAM, 6PRELPhitli@Y s L0 serve
as source regions or drain regions. The contact holes are forned by dry
etchi ng. I n thisTht3ecersleintealayex ingnlatiog fillE49%ntbr@ed ifomuse dbrgmieimshlatigggas

to etch the first insulating film936_.first. The etching gas is then
changed rtepialigay felease Maistie am Sainq Light cEPE floments v dgn (o be casily

degraded by moisture or gas (oxygen). In fact, in a light emitting device that uses an

20 organic resin insulating film to form an interlayer insulating film, it is conceivable that its
light emitting element is easily degraded by moisture and oxygen released from the organic
resin insulating film due to heat generated during the light emitting device is in operation.
Therefore, a first insulating film 936 is formed on the second interlayer insulating film 933
that is formed from an organic insulating material.

25 A silicon oxide film, a silicon oxynitride film, a silicon nitride film, or the like
is used for the first insulating film 936. The first insulating film 936 is formed here by
sputtering or plasma CVD. The first insulating film 936 may be formed after contact
holes are formed.

A resist mask having a given pattern is then formed to form contact holes

30 reaching the impurity regions that are formed in the semiconductor lavers 1o serve as

source regions or drain regions. The contact holes are formed by dry etching. . In this
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interlayer insulating film935 that is formed froman organic resin
material. Then the etching gas is switched back to CF4 and 02 to etch the
first interlayer insulating film934. 5 The etching gas is further changed
to CHF1 in order to enhance the selective ratio with the sem conductor

| ayers, and the gate insulating film906 is etched. The contact holes are
t hus obtai ned. A netal conductive filmis formed by sputtering or vacuum
evapor at | FHCahFIXPE PeFhedndisiny usedresitchimpeas 1d etch sha fish imsuithied o $3r m

wring li . Though,not shown in.the draw ngs, the wirjng
| i nesgi n ?ﬁ?s 9@?‘&0%%?%%%?5 %‘?:T ge 81?‘31%8(1 9 %H}I’gufca?#(ﬂl:a?t gf'-o"f“dgyl\n@rfo $IER Fomcedd,
t hi cknessinedrlayér fiuRAlde aNmADEDYhak it B~ Fbm 3l &éaﬂcii: | Bin WAl @ tl"ﬁéf? ess

of 500 nm A transparent conductive filmis fornmgd thereon to a thickness

of 80 to “oOnggas isTivetahed pareksta GEnarst Oh edettlp tHeokinm areranadasdddng Fing 935A) .
The tran is an i ndium

. conductive film.i din this embodinent. is an |
The L1 anshy sl GOASCL NG, L Lsoged L0, s, snbod e, s, an o
(ZnO) Wi tdeniibsHdublopXdydes, xhAeLABAE§nRdAineSH Q(Z%i} %tﬁqee?j?”%gk%ﬁ&@{ Ak and

overlap with the drain wiring |ine 943, er anode 1s electrically
connect edhupokthimedr ai n regi on of the current controlling TFT (Fig. 5A).
The anode 944 at féhi S poi rg]t rrrs%/l [ eceive heat treatnent at 180 20 to 350C
Next, a third int‘erPEderondhsiiyafiimgs formed dwssmukening ap et REPersive 044 as
shown in ﬂz_i’ttgmeéazsixﬁ% al BaSk POTHE 'fihfn_hf% R Stk o mb@virlmg 98l Cbéai RY §4£Ssing
room (clean roon) tor formng a light emtting elenent.=I'n order t0 avoid
cont andnditioogh oot $hosakirgbe dofwihfe theRFirsighiies at tidamshdsinsnd de th@ediffoma very
thin film 946 having an anti-electrostatic 25 effect (hereinafter referred
to as ant{REAESQL I Alm Wit 3 thyckngssreir0enm end emeallenfilng (AhTerllew Gim) with 2

i nsul ati g kids0hP48 nhe anti-electrostatic film946 is formed froma
materi al that can be Trenopved by water washing (Fig. 5C). Instead of

form ng an anti - ¢l estspashatdiutivdfiln REomssdafitreds & IMBYCIRRsSEWARE 1020 nah
anti-electrostatic carry case. Before changlsgg processing roons, the TFT
y

subst r at & i¢ {HI indkers etpfesie formen snedsO4idia Sfay  be suhjpecmedonductpefibmi on
20, L3 e MIGR BT HIRLAG P oEPHIEh Rt B DS M 180
anti - el ead 20%tolkinG dxide(Z34H wish mamAY6Gaby water washing. Then the third
interlayer insulating film945 is etched to forma bank 947

The anode 944 is formed to come in contact and overlap with the drain wiring
line 943, whereby the anode is electrically connected to the drain region of the current
controlling TFT (Fig. 5A). The anode 944 at this point may receive heat treatment at 180

20 to350°C.

Next, a third interlayer insulating film 945 is formed on the anode 944 as
shown in Fig. 5B. At this point, the substrate may be moved to a processing room (clean
room) for forming a light emitting element. In order to avoid contamination or breakage
of the TFT substrate by dusts in the air, a very thin film 946 having an anti-electrostatic

25 effect (hereinafter referred to as anti-electrostatic film) is formed on the third interlayer
insulating film 945. The anti-electrostatic film 946 is formed from a material that can be
removed by water washing (Fig. 5C). Instead of forming an anti-electrostatic film, the
substrate may be stored in an anti-electrostatic carry case. Before changing processing
roorns, the TFT substrate that has finished the steps above may be subjected to operation

30 testing.

When the TFT substrate is brought into the processing room (clean room) for
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havi ng an opening at a position that coincides with the pixel (light
emtting elenment). A resist is used to formthe bank 947 in this

enbodi nent. The bank 947 in this enbodinent 5 is about 1 Itmin thickness,
and a region of the bank 947 that covers the portion where the anode is in
contact with the wiring line is tapered (Fig. 6A). The TFT substrate nmay be
subj ected.to.the pperation testing again after it is brought into the
processi ngPBEn? Pt Pyimengement it 2Biiclecipgjatid SvBnt40 A remeensd By Mesirst
filmis 24 f0r : j I offjTenk, ; ol.yimde to fi a
pol yam d(Law ﬁﬁlﬁr%o ﬁ]@géggpﬁlégﬁgtleﬂ]%eghgﬁﬁg%eﬁ!zocyél ‘Sgﬁ@‘éﬁleﬂ“ 1 nd b<'§1m}§i+l"::pcon
oxi de fiHaningoan dpemidg ke paytidethusedndidessoite (heasies. (IiThe: hanle Qéhenmy Re
inorganic aor organic as long as it is capable of insulating. If

phot osendFHFiie ussdto fppn the hﬂ@gﬁ‘*?dﬁ fhey emlpatimprink Thg pank 947 inj Sispmetfodimpite t o

R L (A e

to 350C. en a non- phot osensrti'v
to perf orapbdeRtin cdbtatt @Ak RN ird 1#80s {@eB80CQFd. 63Y). amfe tipgnyusiedie v Her m

t he bank. Next, wiping treatnment is perforned on the surface of the” anode.

In this sehiseddierhe operatientdssiog aghint fter dhsdero9ditt ine WieppmcersinggroBed fazl ean

(a produ%mgf Oﬁ“h Cohﬁoralti onﬁ) to level the surface of the anode 944 and
RSt FBINS 1

renove dusts’ eWneB"ng, pure water is used as a washing liquid,

the nunber of rotAgiHo@Bh Qfresif@ilA%E BscArBLiRE bahit 947 Z0nBelthd &@bnd £ X‘Qﬂﬂﬂei S
set to 100 to 300 rpm and the depression value is set to 0.1 tg .0 mm

(Fi g. '®AfilmNexolyantide Titm, sulstyliatfdni, s B&Be@eravcaclvhatanen filim wositesn boide

rel ease nppisture . and gas fromthe resin insulating filmfor formng the
bank, th MR G RV 4sed MLt e dine danlsde] ay badpfraanie pr QEERIG f or
exanpl e lashiPlscaBib < bajd j . after
renovi ng t eSantSic-agI el](:}'(t% fgnsq%l iag'ltﬁ ;ﬁ% fm%gtdgﬁsg}‘%vsﬁdéﬁﬁgg% é%%n@ﬁyﬁﬁgg%ﬁlb%%ére

f or mi ng- ftiig ptefenbletto eyhel @recdensidvs agpidfiinnand eenngribih MeMBeatefiar 18 t o
cover the bank 947 and the anode = 944. The second insulating film948 is an
organi ¢ Fedtth$ i (hersypen-glotaseasitiyr grilic filmps used, Bas pesfiraldle fio perforay heat

pol yi nd dgau.f il i.n khg, . .eyaporation, sputtering, 30 or
the | ?gke&t 0 aﬁtt{]ti1§§ﬁ%§§6§ﬂ%@g%§@eﬁﬁ]&;ﬂgéhﬁg]r%eﬁa ‘his insulating film

cracking in the Nsx fwipimgofredthenamogarfSbddcan the saysicded drnshadear adatik on of
the light emtti ng% el enent can 19 be prevented. An organi c conpound | ayer
949 and #eetimsae thsoudre elowetnodn Hres seipehasing Beliclean (a product of Ozu

Corporation) to level the surface of the anode 944 and remove dusts therefrom. In wiping,
pure water is used as a washing liquid, the number of rotation of the axis around which

20 Bellclean is wound is set to 100 to 300 rpm, and the depression value is set to (.1 to 1.0
mm (Fig. 6A).

Next, the TFT substrate is baked in a vacuum. In order to release moisture
and gas from the resin insulating film for forming the bank, the vacuum exhaust is
conducted at a constant degree of vacuum, for example 0.01 Torr or less. The baking in 2

25 vacuum may be conducted after removing the anti-electrostatic film. after wiping treatment,
or before forming light' emitting element.

A second insulating film 948 is formed to cover the bank 947 and the anode
944. The second insulating film 948 is an organic resin film, such as a polvimide film, a
polyamide film, or a polyimideamide film, formed by spin coating, evaporation, sputtering,

30 or the like to a thickness of 1 to 3 nm. By forming this insulating film, cracking in the

surface of the anode 944 can be avoided and degradation of the light emitting element can
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insulating fil m948 by evaporation. A MyAg el ectrode is used for the
cathode of the light emtting elenent in this enbodi nent, but other known
materials may be used instead. 5 The organi c conpound |ayer 949 is a

| am nate that has, in addition to a light emtting layer, a hole injection
| ayer, a hole transporting |layer, an electron transporting |ayer, an
electron injection layer, a buffer laver, etc. in conbination. The

st ruct ur éepfeveited.or gani ¢ conmpound | ayer used in this enbodinent will be
described in detail below In this enbodi nent, copper phthal ocyanine is
used for a hole ﬁﬁl;%f&?ffl%ﬁoma%ffd Iabfféf UtPeiba Cﬁhwmg?()sdr@sfédmfcb@n ébehsﬂcend

transpor ErIsHthQ}‘% 94§%t»gav9 org §ﬁosA9n§ct§&9cfeq? ﬂelay &e%gt%r % Enle lig, I ght

emttlng ayer forme rent materi & ar e

used for emtfzﬁgreeamcdmg hmsemmddmeml BYEbehet cpm@bhamﬂeﬁmgam»c b@Qﬁ@@uﬁkdeduayer S
that emit light of different colors, The organic conpound layers formed in

this enbdbs ﬁ@qﬂlcam@ppsn@ Fﬂ"’élé%%/lpéslam@ﬁ@sthﬁm Igmdthtlpe@o b ifight emighiregslaydrat

t Lhat emit bl
compound PalrofCeipf WP A8 Doy ine frdinon el spispol TR PaR bR |

use a MeidctibRHyet,a &Qfeﬂd\ﬂeg latc. mdnaulﬂﬁldnay%g sfrﬁ&ﬁ?eebf'mé Sfzh @l HRRbuNAri es
between different pixels. "Alight enmitting |ayer that enlts red light is

for med flayen ysed B digpeubadimint wwill HoGiescribedtimdetail NeloN. - di sal i cyl i dene-1, |

6- hexanedi am nat zinc, (L.l Zn sal doped . wi t 1, C

10- phenant hr ol i n&) 1§ F‘?E"g‘% "%’ E(EICBTE\% ﬁ%ﬁ%ﬁﬁ@eig %ﬁ%f@&ﬁa{“&l? TRIGFER BYF 11 1)

( Eu( DﬁM‘%&e&n&)Npmg u'séi 8t Ehole %Hk iV ty&e URAEE of BBk N TRLES, al s
may al so be used ht emtting Tayer that emts green |ight can *be

f or med fmmpm@ﬁﬁnand 25 I r(ppy)3 by coevaporation. It is preferable to form

a hole blocking Laver framBCP jn this case. An alum numquinolilate
conpl ex (Al ga) a‘ﬁg ggt BIEHEB%]EH"%F fﬂﬁv%@t Iéexﬁrergf‘l tpﬁﬁ’iﬁ‘bo@ﬁﬁfﬂte% BEBHRIGHS be

used insfeadeq Wdﬂf@ye%& fmvemuﬁgﬁws JBQ&S]OH hﬁ&glaoh@toﬁp?(g&g ﬁgg‘e&gﬁp' ex

(Allga) using as dopant ul nacr i or t nown
nat er i al lighrey diffsrenbeolosed Thd drgantid gMp@mdt layéerg fhaAnEY i thad cebbdisndat uee | i ght
can be formed fromDPVBi that is a 3 ~ distylyl derivative, N,

N - di Sal theeg| typesh ones thah suvinesdi lghtnees thati grait @ICEn lighty(ans one)thathempitibdues 20

zinc cornplex ﬂﬁ\ﬂrﬁg cﬁ%r%qg%rgwlﬁxdclgwg H%oATed by evz!pg?ar?fém Ofnérerdte S (2.

possible to use a metal mask to form light emitting layers from a material that varies
between different pixels. |
A light emitting layer that emits red light is formed from Alg: doped with
20 DCM. Instead, N, N'-disalicvlidene-1, 6-hexanediaminate) zinc (II) (Zn(salhn)) doped
with (1, 10-phenanthroline)-tris(1, 3-diphenyl-propane-1, 3-dionato) europium (IlI})
(Eu(DBM)3(Phen)) that is an Eu complex may be used. Other known materials may also
be used.
A light emitting layer that emits green light can be formed from CBP and
25 Ir(ppy)s by coevaporation. 1t is preferable to form a hole blocking laver from BCP in this
case. An aluminum quinolilate complex (Alga) and a benzoquinolinolate beryllium
complex (BeBq) may be used instead. The layer may be tformed from a quinolilate
alummum complex (Algz) using as dopant Coumarin 6, quinacridon, or the like. Other
known materials may also be used.
300 A light emitting laver that emits blue light can be formed from DPVBI that is a

distylyl derivative, N, N '-disalicvliden-1, 6-hexanediaminate) zinc (11} {Zn(salhn)) that is a
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2-di phenyl - vi nyl ) - bi phenyl (DPVBi) doped with perylene. OQhLr known
materials my also be used. An electron transporting |ayer is fornmed next.
1, 3, 4-oxadiazole derivatives, 5 1, 2, 4-triazole derivatives (e.qg.,

TAZ), or the |ike can be used for the electron transporting layer. In this
enbodiment, a 1, 2, 4-triazole derivative (TAZ) is forned by evaporation to
a thickness of 30 to 60 nm Through the above steps, the organi c conpound

| ayer haviing eomhplek natwing St ustouteshing compbeideds kn tiBasi, esbodli mBBEk, (the
organi c Cé)ngﬁgnd l.ayer 949 is 10 to 400 1o nm(typically 60 to 150 nn) in
t hi ckness2 4@y REnKabiRbary odt YR glyped withopsimepe.y pPal kjown omternls 58:vnm)
in thi Cknﬁﬁlsbe M Ler the organic conpound |ayer is forned, the cathode 950
of the light emtting elenent is formed by evaporation. In this

embodi ment, MJAg As cleseoh frafispartigORsCs ify@addl Aokttt NG GoRSBibE @8ritfifes,
cat hode of the .Iéﬂ%?t emtting el enent. However, a Al 15 - Li alloy film(an
al | oy Fi | Im2ef-tapime Aernagines (58 hT4Ah). oothelild ¢am bsbisad fradhbylecicon ewmportangi on

of al um num_an n el enent bel.ongj t oup 1. qgr,.2 [n the periodic table
may al o oy O ot 4-@9350@#5'&“‘5% (A2 ey RYmagiaTe
struct ur g & @Wessigl 301t@60 nfB- A portion 951 where the anode 944, the organic
conpound | ayer 949, and the 20 cathode 950 overlap corresponds to the
light emtting elEmeugh ths pbalranteps, (METorkOM0 @meboundnlagdrahmehg BFTandiadE ar e
TFTs of the drivi n%@]cic{]c%i t,. a% onst i Sﬁu:te a CMOS. A switching TFT 1002
and a curFBAE CSOFRI Sy HrEhis ciiediment trepreagic RPOBNYd Bvendtt 1509, oMe TFTs

of theg drnirﬁ/Et@?icﬁflf e0itd 19@%Phﬁ 6 FesOf arkdBe RNSE! 9ROIL4PR ﬁﬁﬁmﬁ%ﬁ%ﬁ?d
s Int | 1 ght g

on
t he sane su rate. 25 e case of a emtting device usi a“light
em t ti ng 180 ¢ 5 nmi) irsthibkingssng. circuit can be operated by a power supply
having a voltage of about 5 to 6V, 10 V. at nost. Therefore degradation of
TFTs due to hot eMECtHHPTERIGsEmpourd il3ies 15 fempein therpbadadil of do hehts

crbod reuldSRCiLATR BUELAE AR BRSSP Ml L
descri pt comducnvEfiradharenhstkutet e Gligls diphd hglawglitdngeiahan. oHowkodr g t wo
| ayers of conductive filns 907 and 908 on the gate insulating film 906 as
15 - Li alloy film (an alloy film of aluminum and glithium) or a film obtained bv
co-evaporation of aluminum and an element belonging to Group 1 or 2 in the periodic table
may also be used. |
Thus completed is a light emitting device having the structure shown in Fig.
6B. A portion 951 where the anode 944, the organic compound layer 949, and the
20 cathode 950 overlap corresponds to the light emitting element.
A p-channel TFT 1000 and an n-channel TFT 1001 are TFTs of the driving
circuit, and constitute a CMOS. A switching TFT 1002 and a current controlling TFT
1003 are TFTs of the pixel portion. The TFTs of the driving circuit and the TFTs of the
pixel portion can be formed on the same substrate.
25 In the case of a light emitting device using a light emitting element, its driving

circuit can be operated by a power supply having a voltage of about 3 to 6V, 10 V, at most.

Therefore degradation of TFTs due to hot electron is not a serious problem.

Embodiment 2
30 This embodiment describes another example of process of manufacturing a

light emitting device with reference to Figs. 19 to 22B.
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shown in Fig. 3A are finished. Subsequently, a process where the conductive
films 907 and 908 are etched 5 using nasks 909a to 909d to form conductive
| ayers 3901 to 3904 having a first taper shape is described in Fig. 20A

| CP (inductively coupled plasma) etching is used for this etching. Though
etching gas is not limted, CF4, d,. and 0, are us~d to etch a Wfilm and
a tantalumnitride film The gas flowrate of CF4, d, and O, is

respectively set Fal@&ng/thBescrip@on 8nNBmBbdindedt 56t}{y|—lz()pﬁpgy\@{r0@;‘h @QQm\f}/gﬂs
given to coiled el ectrode at a gressure to of 1 Pa for the "etching.

(13.56 HEWEYO Brverssef eamdyctiveslimef $eh2ed 0B @nsthb rieaineul dBn@Iélr('témﬁvpdqe

stage) soghhat negative sel f-bias voltage can be appli ed.
Under these fllnﬁdljéj et cﬁlfﬁgéhé%ndl tions, mainly the Wfilmis etched to have

a given shape. Thameafdestly, 4 bﬁ)c@%qcvhh&g tB@2ohductibanged Jog ﬂﬂ“(){?o“gr tct edt N€
ratio of gas flowrate thereof is set to 30 / 30, and RF power

of 5003WYSEiggMmges PPaatocdi9dety éﬂlr@cmnddeivclﬁya's ﬁ)()prtes”’émndm@fncld I?hsttt@per
generate n power of 20 Wis al so
gi ven to ?#ﬁe?‘dﬁ lbegén?%%?‘l& f{ﬁpé @P%‘@)‘ E‘?P ff‘ijalfl"%r{]lﬁs@c‘ﬁﬂlﬁg #l yspd fadhsi ve
sel f - bi agtrohd. agﬁldﬁ@ﬂ i EJ{S‘ 8ot Y}Hd%dt &94,%1thg{d600f &4 ?ﬁ%tcg d W ttatl’|

tantalumnitride film an he Wfilm are &étche out € sane ra
Thus f or ried adesaluenicadediilot.i VEhe aaflemsraBISHICE.0 CBOOKd Bavws ragpeatitdiv Sét tb ager

h | f 45 to 75. 20 | d t tch th
e wi (Rsunt) e R T2y VBel butron JPRGY SoeBAu @ hERIeR PGPk prosere
etching bk mepd forRAOLRAGRI RYf: @g%tmeéggwg[ﬁ({f’ {9 woye {herﬁJ%h N9 Suu::t?];t?%gs of

regions of the gate insulatinhg fil at ‘are not covered W

first tapee (S!hla]de Stagn}jmﬂuavmdsaymailhv nédfde taif-BRO4okde @hdReppaad tihidwped by
about 20 to % %Iﬂ 20A) Subsequently, second et chi ng treatnment is
conduct e&heé% EﬁluS F’tﬁlOHEGBa‘“IZEF ¥ fibwis @t@w\iphg"%@vmgmegoga to 909d.

In the second et gyjiagql,r gAt mxed chi ng gas,
the ratio of gasq-?{:owtré?% tﬁ %%%Flélghg@té% Egt’)g?d Ej!} }heiﬁnog i ‘9

(13.56 Mizjeqbamwet 1030 58O MUiIRF JBEMHR) fowei drst) el esEier & @&o@d@&m%e of
1 Pato generate tgl asma. The substrate side (sanple stage) receives an RF

(13. 56 MUA PISSRET Ot P2 jpzemerae alspmy for Hksepony] eishing| t &g‘m SdMHLEowerlodt i n

the firshgakchi a 0.t hes conditions, the
Wfilmt %Ig %l%e vggotr?d&%ogn% %tlevsé fﬁamp? Stéltg'g)hﬁod?h‘ffhﬁﬁ'ggd‘?tﬁf?%ﬂega‘fﬂée
conduct i setf-biay @bRa@O8m bOagHRa. havit theamB@eeNt ¢CRPSId chapR- tar%'éfufn?‘ﬁﬁﬁd@f
regions of the gate insul atlgg film906 that are not covered wth

second tHlseand Ha:pw fil rfaiei etaho@ at alyoat the39OE: tate. 390Bs fpenat shabie anmﬂdchvenned
by abOUtlageors 590]590 5’5584 having a first taper shape. The taper thereof has an angle of 45 to 75°.

20 In order to etch the films without leaving any residue on the second insulating fiim, the
etching time is prolonged by about 10 to 20% for over-etching.  Surfaces of regions of the
gate insulating film 906 that are not covered with the first taper shape conductive lavers
3901 to 3904 are etched and thinned by about 20 to 50 nm (Fig. 20A).

Subsequently, second etching treatment is conducted as shown in Fig. 20B

25 without removing the masks 909a to 909d. In the second etching treatment, CFy, CL-.
and O, are mixed as etching gas, the ratio of gas flow rate thereof is set to 20 / 20 / 20, and
an RF (13.56 MHz) power of 500 W is given to a coiled electrode at a pressure of 1 Pa to
generate plasma.  The substrate side (sample stage) receives an RF (13.36 MHz) power of
20 W to apply a self-bias voltage lower than that in the first etching treatment. Under

30 these etching conditions, the W film that is the second conductive film is etched. Thus

- formed are conductive layers 3905 to 3908 having a second taper shape. Surfaces of



After renoving the resist masks, first doping treatnment is conducted to
dope the sem conductor layers with an inpurity elenment that gives the n
type conductivity (n s type inpurity elenent). The first doping treatnent
uses ion doping for injecting ions wthout mass separation. In the doping,
t he second taper shape conductive lavers 3905 to 3908 are used as nasks
and phosphine (PH3) gas dilute!!-y hydrogen or phosphine gas diluted by
rare gas icgicmsed tho ghworinsulaiingpink $Ponhdryare @gi aners39@fh e 3Qb2d Rt skt ai n
an n type irTgurit}/ el%rrint in a first concentration_ in the sem conductor
| ayers 902PHHC5aYe 3 Hnelo? 90§ gk Stehsdrand yhipest rabogodidior¥) 8812 f or ned

t hrough this dopi el t aj. n type inpurity element in a first
concentration, coﬂ?gri }rllgpdpqilglsggﬁ]gr%&s@tl %a‘%l@tgﬁ%edﬁ lrnéttlreéjll*fn%'*l i L?“‘ﬂ]f%wt‘g’ﬂ“ X

1017 at onb¢ catnidohilgeto2BGhes Witk BRdmpexty ceedd hat givBs e Bk @RudRES (hhat
conpl et el § cover .the sem conductor |ayers 902 and 905, respectively, and a

second >nd¥R¢ 3ORUIYhelemepier Ehe fisst dopingetreritientapess iohajopingofid isiebymes ianser

3907 on t i ro| r 904 and covers a part of the . sem conductor
Caver oo e B RRERR Y e PRt s RO Sarl b econt e b e eeutondo

dopi ng t r3aBmeAiused AEmISHH SRNSMELRNE (BMEY ¢ R0B1uks! BOREg b sggond
taper shape conductive Iayerﬁ%% 6aet(o ﬁa%e arl1l n t‘yp‘g Pﬁ}%ﬁj???@osﬁﬁg}edﬁ&%l?

t hat contdilutesl bihrage gasyisaisedripuioinmyn bipe mpporilyregiosed¥itdtocn 2 et reatiaimamad n

type i it ' 3916 and 20 3918 that contaj type i i t
el errent iD= BATRY COREB A & 3 PoBEAECTR™ E JHRICOPRstaT byors oo Som7

for medot MheuORpt hpukigRtfigns ML RADLBIR tﬂfbu%httyigﬁobirﬁg%hfc}{ coﬁdaﬁ-ﬂﬁgﬁ in a
second concentration, “contain phosphorus in a concenttation of X tor" to
| x 101%vpstiowpsitisngemEhieinm firgpepnicamationycanegn phksspBOLS i do@@hBati@r dedx

t hr ough s _dopj e whi ch._co in an n type inpurity elenment in a third
concentr;bi Eﬂqé@:(ﬂ bté’g}?{‘:f‘iﬁ" r(Fiﬂﬁgégbrorus 25 in a concentration of 1 x 1010
to | x 1021 at oMphafg (fek0-ar@ IR ASIISRAS! BEF 8ROVRy: LHG LY RS, MRULT LY
region that contains an n type Inpurity elenent Tna secénd concent rati on
and the semigpedicipunydry 902gindri8)3! Fapedtiotlypami @B8edontl W&k FITRURAdbvelsaRENt i N

a third concentration each are forned in one doping step in this .
enbodi‘%eﬁ"t‘cf)ﬂ&mﬂé{/‘él}@em@d%m Hyes Yy eraie semigpuduseal lnver 804 wed sovepsa part dope
the 30 }C Lt h [ rity e nt. . Next sks 3919 and
3920 for éfégﬂ\?e%?ﬂg&%ﬂﬁémg g%n‘%c?#éhc?}&?flsgve;as&%%%g g%gem%{éfs %dg‘ftgg}f orslﬂéae as
shown i nsdebgd dapibgtteccanantyte dehiicohddept Rget PERIN@IPed thidubh ehdQRbAY taper

di borane (B2H6) gas diluted by hydrogen or di borane gas diluted by rare gas
i s used $h§pe conductive layer 3906a to have an n type impurity region 3917 that contains an n
type impurity element in a second concentration and n type impurity regions 3916 and
20 3918 that contain an n type impurity element in a third concentration each. The n tvpe
impurity region 3917 formed through this doping, which contains an n tvpe impurity
element in a second concentration, contain phosphorus in a concentration of 1 x 10" to 1 x
10" atoms/cm®. The n type impurity regions 3916 and 3918 formed through this doping,
which contain an n type impurity element in a third concentration each. contain phosphorus
25 ina concentration of 1 x 107 to 1 x 10°! atoms/cm” (Fig. 20D).

As described above, the n type impurity region that contains an n tvpe impurity
element in a second concentration and the n type impurity regions that contain an n tvpe
impurity element in a third concentration each are formed in one doping step in this
embodiment. However. the doping step may be divided into two steps to dope the

30 semiconductor layer with the impurity element.

Next, masks 3919 and 3920 for covering the semiconductor lavers Y03 and 904
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form in the sem conductor |ayers 902 and 905, p type inpurity regions 3921
and 3923 that contain a p type inpurity elenent in a first concentration
and p type inpurity regions 3922 5 and 3924 that contain a p type inpurity
el ement in a second concentration. The p type inpurity regions 3921 and
3923, which contain a p type inpurity elenent in a first concentration,
contain boron in a concentration nf 2 x 1020 to 3 x 102' atons/cnm each.
The p type& farpad i asyshosgi onEisPiA indosbry thiwhidohingomtamenta n ttypeopimpurity

el ement | S d co niration, contgin boron .in concentration of | x
10us to Ffﬂ’ﬁ%-@%@@o@@fﬁ%{ b @a@r 2Rk dg"){%ft‘}eg“lsn‘ﬂh‘#‘?‘f Py ragi BRES 8822tand
3924 t hatorfOR BleReiddnliyd6r 1hRYGHL é/nde‘;b(gr,rﬁr’!%pe infhudi S RGN 209NGENSGAL jon are
formed in regions that overlap the second taper shap& conductive |ayers

3905a anePr3®0p typs impawy elemdai g a BisBrorcehiratidn amt enipay@purinsugiahd BepX i | m

3925 is fo roma . silicon nitride filmor a silicon oxynitride film
formed b?%%%abwt?IB BV MPIEK HETIEN! 52 §§CO56 GRRTentUgH-dethy B tiave

activat i pipdrftpat B8R 3991 the 39MULIich ELATRNLS, tHAL i ALLiHS 0pg; e
sem condﬁ@% orﬁl agigr S, hezft treatnent 1's con%ijjct%% :alr?]gﬁ]ltgc??ﬂg%rﬁgﬂagﬁgmace.
Thi s heatoncemattivan tomhiachdnyrd irg enateparatidre nf @t ¢0Tduct @rioFamems/day darlr ogen
rel eased_from the silicon nitride filmaor silicon oxynitride film The

heat treht5 AYPEERPURE EEHINS 42 BYY 3¥4fe wirigh sainam i Pe iBPHEYRSementdn 2 20

; s dJ d, s
l(J?ﬁil 35%8613(?\%@%%&%@%%&{%8&9%? g%ep%ﬁtggr a%{r?ﬁepﬁegaslegofudrjié‘)%%s{qn t he

heat tor eativenThé p tgs inipaeitrepions 3002 and BOENERE codAiniang Wpdlinfgrify d1emEqr
covering the gate electrode and the gate insulating filmis formed prior
to heat Prd&feang: consentrationngt foprpedhimuengions W pnstlap i the secondotager slpeed

pressur ] her jn order to prevent oxidization of the
ecoﬂhéétﬁ%ﬁ%‘%?gs{%g fil g@Oéta

conductive orns the gate electrode. Alternatively, the

sem conduct or | axesiwiy Bg. 2TH,a06i8t BeerMybinsERERNGIA IO Gorkeddrdil | 1 ght
of a YAG |aser. As can be seen in the above, theré are several ways to

act i vat - &iligea nitislgfilmyored shenntaxyniede fibn dopeed:thyepleend €3 uchaye 4 thickness and
an op raggb can hO%Se fromthem one that Swf?t's him On the first
i nter ?a iHSul dt PG 1o $y 3gDBUOR MEHERE G REdMPAPEY CIPRETS 04t AgF Fiadre 30

3926 i s dopé MR sEMRBNAEHY 1aGersPnsdt! dGRRedt! & ddiBuded T L PO RRY ? Hufd€e.S€CONd
interlayer insulating film 3926 by sputtering as a first insulating film

3927 f orlhy krtee treatmynt fleo EFFoger@ts fthosemingnuictor dmye(shmr Bjdiaddnaelented fiothm i s
al so caItI ed..a barri ek, [ nsull. at i ng f i.c; (Fig. 21C). On the barrier
i nsul ati%egSIP?anﬁlgﬁlff} OGRS Y B S uct i ve filmis formed to

The heat treatment may be achieved by other methods than the method that
20 uses a furnace. A heat treatment method by RTA may be used instead (including an RTA
method using gas or light as the heat source). If the heat treatment is carried out using a
furnace, an insulating film for covering the gate electrode and the gate insulating film is
formed prior to heat treatment, or the heat treatment atmosphere is set 1o a reduced
pressure nitrogen atmosphere, in order to prevent oxidization of the conductive film that
25 forms the gate electrode. Alternatively, the semiconductor layers may be irradiated with
second harmonic (532 nm) light of a YAG laser. As can be seen in the above, there are
several ways to activate the impurity elements used to dope the semiconductor layers, and

an operator can choose from them one that suits him.
On the first interlayer insulating film 3925. a second interlaver insulating film
30 3926 is formed from acrylic. A silicon nitride film is formed on the second interlaver

insulating film 3926 by sputtering as a first insulating film 3927 for protecting the TFTs
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have a thickness of 80 to 120 nmand is etched to form an anode 3928 (Fig.
22A). The transparent electrode in this enbodinment is an indiumtin oxide
(ITO film or a transparent 5 conductive film obtained by m xing indium
oxide with 2 to 20% of zinc oxide (ZnO . A resist mask having a given
pattern is then formed to formcontact holes reaching respectively the
inmpurity regions 3916, 3918, 3921, and 3923 that are fornmed in the

seni conduld®BrimpayEess(heingdeyde ddmsis alsesallesty bagergnsudatiigrfitmagFigng [ CJThe
contact holes arg fornmed by dry et.chi 10 A netal conductive filmis
formed by sputter(lﬁ%é eo?drv%rc%ﬁ%a[é%bﬁpa?p?%r? ‘éﬂﬁpdfﬁ%{ﬁ%ﬁﬁ%ﬁe 4§ famdsi®. The
filmis thes sehdraekstd J00bmM drh Rgdlii BREeBRATHASRBRe 39TharghoNot shewn in
the drawings, the wiring lines in this enbodinent are forned from a

| ami nat e tefnspargit dle¢dtipdein thiserpidikneisis apfindd@n mim cxigt (810 afilneyor fai thaoms oAbt Ti
alloy fil w.th thi.ckpess.af 500 nm , 15 Next, third interl ayer

i nsul afi nC?"fj\“ft%eZ{gglboqt%mff PR IRS iy ox é“ﬂh%ffez@@?ézmaﬂﬂldﬂ@“ ring

i nes 3929 to 3935%. f r S ere
he substrate is mava Poamia e o BRLy REos RS, PARAA0 oA eth Roldore
( her ei nafrtahingefespacgiselyshasnpinitgtregibenA9T60QG6Y 813928, prdarESshitgare domdion
formng a light gn‘itting el ement (hereinafter referred to as second cl ean
roonm) i n BY SSRICPBIGCLIURECTS 1 SETVE s SOUISE TERIQASNY JTRIE TEEIREF-i nEhengansact hoksm t he
al kal i ne | :.such as Al or My, used for the cathode of the

| i ght ema?étafcﬁ%éleg?ggé}n?u?lﬂfo the active layers of the TFTs. To avoid
contamvonation of A netdkbndudhiBkridte iDfordes by dpattdhey &i vacaish evapegtibeshat i c
di scharge damage of the TFT substrate by static electricity during the
novi ng, PAUEIBEY usHign2 Mp3sky 3987 fHeEw isntearetehedi toeformt wisisugakines 382%tt 3935,

(hereina red.to as 25 anfi-electrostatic f.il is formed_on the
third i n?l‘rSP%*iﬁ‘?teﬁrhﬁ?ﬂﬂé?‘%ﬁn%m ?‘T% bR %%ﬁ‘is-eéfrbé’éﬁ%ﬁ_taéﬁ [ (837 i s
formed f rmnaterdtaeTil filln witata BRANGS oF SULME And¥n WA Efilm NRST 116 Ofiind)i dsien 9t her
si npl e nmet hods (Fl(g)éDZZA). Instead of formng an anti-electrostatic film

t he substhigknesyefSBenmst ored in a case capable of preventing electrostatic
subst Fate that nNEhg PTATRFAGY MEoLPBR AR08 et aapyedicts 008
oper at i Ofnd @ Widng Ties SH2PIo BP35 hr REEN KN indnuBALAL pRES T Rbcdid@GESSLig 1N
the first processing room(clean roon) which is shown in the 25 flow chart
of Fig. wherevire substetgs iss mved dorrued \aidessing rmowi fog foeidpFa EEDBstubsitae f r om
the fi rsfhereinafter referred to as first clean room) to a processing room for forming a light
emitting element (hereinafter referred to as second clean room) in order to reduce the risk
20 of mixing the alkaline metal from the alkaline metal material, such as Al or Mg, used for
the cathode of the light emitting element into the active lavers of the TFTs.
To avoid contamination of the TFT substrate by dusts in the air and
electrostatic discharge damage of the TFT substrate by static electricity during the moving,
a very thin film 3937 having an anti-electrostatic effect (hereinafter referred to as
25 anti-electrostatic film) is formed on the third interlayer insulating film 3936. The
anti-electrostatic film 3937 is formed from a material that can be removed bv water
washing or like other simple methods (Fig. 22A). Instead of forming an anti-electrostatic
film, the substrate may be stored in a case capable of preventing electrostatic discharge
damage during moving. Before changing processing rooms. the TFT substrate that has

30 finished the steps above may be subjected to operation testing. The steps up through this

point are for processing in the tirst processing room (clean room) which is shown in the
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processing roomto the second processing room For exanple, the TFT
substrate nmay be noved between different buildings on the sane prem se, or
bet ween factories (processing 5 roons, e.g., clean roons) located in
different sites but owned by the sane incorporation, or between factories
(processing roons, e.g., clean roons) owned by different incorporations.

In any case, nopving.is carried out while taking a care not to damage the
TFT subst fdechary 12t¥e manufacture process proceeds to processing in the
second processi ng y.t: e : i-ch is. i flow.chart of Fig.
19. The TFT subst;g®§8 f%%%h?g %%nggﬁgﬂ gﬂg@géﬂﬁggﬁﬂgg@gWﬁg 8Bt FiEsin

room is wasdtedngiddin vattersetend RoBSink ReomNt Foth:@eiNQSEATFT shbdime393Y be
Third interlayer insulating film3936 is etched to forma bank 3938. The

bank has &VEP&RITREnAtiffercpbbiildings eththe sewicrmseniss, o hetwednefapiokied (frbieaghing

itti t), d i dt ) ti t.h i ri i
3034 1 501 poin ke kel Rk T T 18558 S B BkbuEPy G BagerBr e anode
3928. I n bbivwkes HRA6H X Btoceédne borRank  3R38 rdsind) &wied bl r&t@%r%triﬁéérﬁérafig%sg ave

a thickness of about 1 um At this point, the "operation testing nmay
per f or med Img@l ¢psermevieg PREGebatt mdtile tiftingiglegreinot © daneigs deoTial sysaeessi ng
room |In order to.prevent degradation of th%Btloitht emtting el enment due to

noi sture and gas @’ég%@&“?gﬁ?fﬁ PECHARKOES PRES DS Ti0E SBIOTHHEOEAHRS 3038
i s cover eghoih [dledh D8R9 Whict2 s‘_hB@H:iﬁlta!ﬂa)gv %ﬂalrmigfqggl‘}t hag,l lﬁj'slr!it%%??duhtt ride

filmor the like. The second insulating film3939 is an insulating f19 mfor
pr ot ectd nipte Hbe [segitd pmicessimy redenetdanf rrom)nisi shshed and gas; to whinohe abeise

degradation.of the |i L};‘ em tting el ement.. Accordi‘ngl_%/, t he second

i nsul at i ngtFleRiressal 8 al’ed- cAhird dntgriayss oinemlaing fikp 3936 Atehed tpi form3d39.
Next, the T Stiate, .S ed | V. I rder -nel,eas. isture
and 25 g%%&f%%jng?t r@gr%gknhagﬁééu&a%npjﬁgatf??’ﬁqug? t%(t)%r?‘lﬂﬁbde% ﬁkghbghﬁk?&f:lmlg\?/’gcuum

exhaust iemitomgleietnent)aind ia taperttaRbvaagioe@owhstd CheWirifedine393am B ik Ton
or less. The baking in a vacuum nmay be conducted after renoving the

anti - el ec¥HBhepnqdes392g, ang to keyeriae rdgssi aighe rapre 3998t t imthis embadinent, Next |

nsul o g reds sy iho iR SRSk BRR AL 0ap” BiBes FRRE e °°

cont act vegebatidnetestiposiey 3R28rfddhel hgaiar GRIH.CTED RIS HAL bayeht 34 the Rc6@f hode
3941 is formed, by 26 evaporation. This enbodi nent uses a MyAg el ectrode

for the CUPHEEEESPOThe |ight emitting el ement, but other known materials
may be used inst e[?id()rdgﬂ% 8{399&'&@&%%&”89 the light emitting element due to moisture

and gas released from the bank 3938, the surface of the bank 3938 is covered with a second

20 insulating film 3939 that is a silicon nitride film or the like. The second insulating film

3939 is an insulating film for protecting the light emitting element from moisture and gas,

which cause degradation of the light emitting element. Accordingly, the second
insulating film 3939 is also called a second barrier insulating film 3939.

Next, the TFT substrate is baked in a vacuum. In order 1o reiease moisture and

25 gas from the resin insulating film for forming the bank, the vacuum exhaust is conducted at

a constant degree of vacuum, for example 0.01 Torr or less. The baking in a vacuum may

be conducted after removing the anti-electrostatic film, or before forming light emitting

element.
Next, an organic compound layer 3940 is formed by evaporation on the second
30 insulating film 3939 such that the organic compound layer comes into contact with the

anode 3928. On the organic compound layer 3940, a cathode 3941 is formed by
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| ayer 3940 is a lamnate that has, in addition to a light emtting |laver- a
hole injection layer, a hole transporting |layer, an electron transporting
| ayer, an electron injection |layer, a buffer 5 layer, etc. in conbination.
The organic conmpound |ayer in this enbodinent is forned by follow ng the
description of Enbodinent 1. Thus conpleted is a light emtting device
having the structure.shown in Fig. 22 A portion 3942 where the anode
3928, t he BRI ¢ oSAITORYN isgus, Me Fletofnitiod s9aacopbrihagien
corr espongsid; - ri )

cepar at i g By LRl 20! o8 S AR hey 8 (GRAE, PR pBARN SorBbung

cl ean roohyef 3% ia apamoesstihaghaspmndtinionfto anighgemitlinghtce Mhblel iR@ctie] RIBNT
(e.g., a second clean roon), an active layer of a TFT can be protected from
an al kal # AelerfEngporiag davich|an SleoR Srapsposinaviy Yers aitie legrorainisstipm e batler ght
emtti t. an.excehl ent l.ight em.tiin evice |.s obtalned, 15
Embod rent "% Eat I ma R Getiebptc StbpeBarbial d AR b GpdigreRl s 3oR5e0 o

manuf act ufolopigEes Mestidiption o Fatbokdhgetiep of form ng the second interlayer
insulating film (935 or 3926) is finished. .Then, instead of formng the

first insulating Fresntoeplest iEmbagit eanitting degicg dningrbatsireeiure2thoven peFizor med

on the s d jnterla insul ating, fi to nmodify the surfac the
second ?%tcge]'r I%f@ftl?rhgg{zaﬁhﬁr& %F @#(E@%%i@mth%%gx}x? C?mpgu?fgiﬂsﬂgﬁd’ I“_“Eéhe _
descri bedcamdds 39ef ekemgPoedRspdid 1o the Ii@?@cr_%ﬁﬁﬁ’%"&ileh]@h@” ayer insulating film
(935 or 3926) receives plasna treatnment in, Tor exanple, one or nore kinds

of gasitsel ect ed fA®rdes¢rebegr ahgyec byssepniatigg of ptogdssoge nom X6r fotmiogen, TFT
hydr ocar bo al ogenat.ed carbon, drogen fluoride,_and rare S (such as
n P Sibeste 8R! s 00 HRmhRorPerREd ot b ST nacear TRE Scond
i nterl ay&leh&iyedt, zﬂgecofnﬁlcrl@aﬁgx%én?,r a4 @Verldiea S¥TSELINNG PHRSIdLOREN 4 oup
on the surface is changed to a different functional group. The surface
nmodi f i catalkmlinefmdthlenstecalnmich as &l lbavey used ol atatinglefaf larhigh® 83Mmitting eRARE) ands

t hus. achi eved.  As .sEown. i.n gi ? 7, a,dense film935B is forned on the
surface 38 FFeURL RS R deisedy 8Pt2Tsdul ating film (935 or 3926). This
filmig called a cured film 935B in this specification. The filmprevents
rel ease of gas or noisture fromthe organic 27 resin film In this

enbodi nefimbalimancdie (1 TO is formed after the surface nodification,

Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) is finished.
Then, instead of forming the first insulating film 936 of Embodiment 1, plasma treatment

20 is performed on the second interlayer insulating film to modify the surface of the second
interlayer insulating film (935 or 3926). This method will be described with reference to
Fig. 7. |
The second interlayer insulating film (935 or 3926) receives plasma treatment
in, for example, one or more kinds of gas selected from the group consisting of hydrogen,
25 nitrogen, hydrocarbon, halogenated carbon, hydrogen fluoride, and rare gas (such as Ar.
He, or Ne), so that a coat is newly formed on the surface of the second interlayer insulating
film (935 or 3926) or the existing functional group on the surface is changed to a ditferent
functional group. The surface modification of the second interlaver insulating film (935
or 3926) is thus achieved. As shown in Fig. 7, a dense film 935B is formed on the surface
30 of the second interlayer insulating film (935 or 3926). This film is called a cured film

9358 in this specification. The film prevents release of gas or moisture from the organic
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thereby avoiding a situation in which materials having different thermnal
expansi on coefficients receive heat treatnent while being in direct
contact with each other. 5 Therefore, cracking in the I'TO electrode is
prevented and degradation of the light emtting elenent can be prevented.
The plasma treatnment for the second interlayer insulating film (935 or
3926) may he .given before or after form ng contact holes. The cured film
9358 i s f6MRetby perforning pl asma treatment on the surface of the second
i nterlayer insul ati i 5,0 is,fermed of. an organi.c to

i nsul ati ng nater?gfﬂgﬁ%gﬁghgaﬁh%}é“%?ﬁgéogpﬁégég%é %ﬂ%&é“#?%h??ﬂgmav%hp
consi st i nigereby hydidigen, shidtdoagen whistdregaidomavhal agenat edeqatibefhantivdr ogen
fluoride, and rare gas (such as At, He, or Ne). d

d. ) ] or Ne). Accordingly, the cure
fi | m 935BOebisicaihIewie drat Weagmest whitndwing dut diefct hyoatasyemith nédchogeer.

hydr ocar I nat ed..carbon, hydrogen fluorjde, . and rare.gas (such as
A pel dHRra R B TD ecet R e b S fPeat B s s . 1
or 2, thelemditac by pRvEOEESBhdiplasrhd reatfient 1R i @B intQ[F NBshAfn S REANT
interlayer insulating film (935 or 3926) is finished. Then, as s?Tovm in
Fig 12, &P@ 39200mo3éBiventthiore prafter forsuihatomertfivlem 936 is formed on 20
the second inter er _i.nsul atd fil 935_.0r .3926). A characteristic of
the DLC filmis @vicﬁbedra}ﬁﬁa%rg] g&%’?% BFEQTRG, PlagHe (s amenh gB thgsurface
asymet 1 of (Reakcordl iithyth ik utditnd ARY (335NQUASIRH @EOWN 0 oYhen
measured by a nicrohard%éss f%stér, tﬁe DLC filgfeyhrbﬁyiég ﬁg?%ﬁg§¥h§f 15
t o 251GPsulating roatexisli innphes onlmepe diradsacht gas sadektd fiots texg@up anhsikssd stance
Mor.eover, filmcan be forned at a tenperature

t hem . 51t
r gn;eeg]eﬁ%g’ﬁe’?’ﬁwgwéﬁ%&g"ghgoﬁmd cERARpElogn fiHeidtketanddrah es can

be used b1 : u i C ol
f requencg/sgglﬁcahrég%h kﬁ%%ga%b'i ,omﬁé%gg“ 2’\/2%0%%?? Oﬁr’]]% %ﬁ?ﬁ?ﬁ%@%@e o? th‘?r'%ngLC

filmis slements ditiof b56rogen, Bogmb bdimenbos hkio generet eaibaB N ydlegar flbasdeq case
of enployi other insulating filnms than a 28 DLCfilmto formas the

i nsul ati %"{tfp‘f%fqgﬁséé‘&hcﬂ% ATnEes¥MNRId interlaver insulating film (935  3925).
Fol | oy ng the description of Enbodinment | or 2, the manufacture process up

Embodiment 4

Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) is finished.
Then, as shown in Fig 12, a DLC film 936B as the first insulating film 936 is formed on

20 the second interlayer insulating film (935 or 3926).

A characteristic of the DLC film is having a Raman spectrum distribution that
has an asymmetric peak around 1550 cm™ and a shoulder around 1300 cm’'. When
measured by a microhardness tester, the DLC film exhibits a hardness of 15 to 25 GPa.
The DLC film is also characterized by its excellent resistance to chemicals. Moreover,

25 the DLC film can be formed at a temperature range between room temperature and 100°C.
Examples of the method that can be used to form the DLC film include sputtering, ECR
plasma CVD, high frequency plasma CVD, and ion beam evaporation. The thickness of

the DLC film is set to 5 to 30 nm.

30 Embodiment 5

This embodiment describes a case of employing other insulating films than a
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t hrough the step of formng the second interlayer insulating film (935 or
3926) is finished. 5 Then, as the first insulating film936, a silicon

nitride film936 is formed by sputtering using silicon as a target. The

filmformation conditions can be set suitably, but it is particularly..

preferable to use nitrogen (N,) or m xture of nitrogen and argon as

sputterin s and apply a high frequency power for sputtering. The
subst r at éﬂt%gw@rfat foimb ag @Es}éiulft& fﬂébﬂ%(l enfhsrsaeundentenld vertingudatmg filan Wps
necessary use heating neans. If an organic io insulating filmis used as
the i nterl() @er insulating film it is preferred to formthe silicon

nitride filmw tFeubwhgahi agsdipbos b HrRdnedin & Hake hﬁmﬁﬁl@ﬁ\f@pm%ssa&iéor bed
or occluded noisture well, dehydrogenating treatnent is preferably

conduct edﬂrblygfh@atﬂtqwgﬁtfhen@abb@ segprd lntﬂlayatmamtmmcg Blin {®5100926pis fmvtedal

m nut es sever al_. hour npl.e. of _th filmformation
Condi 01 obBemar g g b ginis (i S8 sison EGe i 016 fofshes Pigulros
ni t r ogenygipg GAifcod! z%n§ thrgeS UBIL1 §ich f@m{ytxgﬁ' ohGRBED CYn BOVES 9&113%1\5%\%41% A‘i

800 Wis gi ven at 0.4 Pa, and the size of the target is set

di anet er partihelafly. Inmf&labtmm oA nitaigen Qb!b)awmdctummdeutrdgaes:ad coqudi 4si pasetise 2 t o

4 nmmn., The th % talned silicon nitride filmcontains inpurity el enents
o P

such as SBER§eAPP ByERey Ho‘ﬁercfSﬁé%‘HFF‘%l ohNGFUbEITAE demBeiotss 19 ¥6& and
has 80% wonhlzahﬁératu?eoaﬁa ARGt Sivhy néaa 1&’H§e’ Re i rPFz;nsr aﬂggn ok
hi'g e %ct t hat

transparency of this filmis pr ove espec

t he fio ninkaatiag filmns msadswtrtemnmﬂaﬁdb%mlamigdﬂm, at is@remelt@m@ﬁmzm sifiOgh nm
Furt hernore Eil's method is capable of formng a dense film wthout

seri ous| B éflafné\ Mythork heqimgdie subsirage s dn pEeH (@ Eveve e sidperberh onjoeelided £ | m
can be h T

. ) ;&PSQIJr rWe:tll ﬂeﬁ@é’%ﬂ%ﬁ@tr@ét#%t 1%? e?grggl%&ng&gf gglﬁ%}l ng tli'xgg bsefra?e

identic thOSe nbod 1 nment

descri bea vacsagat 80 1€ MU°0yfon gevetd @finhtBStdl 2t érBlhdurd. "STd 5128 af exdhSleldrlma t 0
formas the first insulating film936 on the second interlaver insulating

film 3dilpofymagopepndiiens. evli w2 £heg. didisen fasgdt dapet wWiththoddmisrised, witrogen t he

manuf act 0 SolY 9 through the s he seco

inter]? Ee“ik%geu%egﬁ glf%f fll%] ?SE%U%FY 25’3‘555 H%%‘?W gﬁ?éﬂg #Héﬁ“’e&nqiﬁﬁﬁ film
is for mmadubé Bige anthal @bl REMb 5D denf/h Maniedrg e Thé AR fordhtiod triR IREA&

obt ai ned by m xi ng argon gas and ni trogen gas. The acceptabl e range for the

concent ruadephess candpions i 280 4 oxymian, in particular, contained in the A xNy

filmis less thaﬂ'xe thus obtained silicon nitride film contains impurity elements such as
oxygen and hydrogen in a concentration of 1 atomic % or less, and has 80% or higher
20 transmissivity in the visible light range. The transparency of this film is proved to be
high especially by the fact that the film has a transmissivitv of 80% or above at a
wavc]cz;gth of 400 nm. Furthermore, this method is capable of forming a dense film

without seriously damaging the surface.
As described above, a silicon nitride film can be used for the insulating film

25 936. The subsequent steps are identical with those in Embodiment 1 or 2.

Embodiment 6
This embodiment describes a case of employing other insulating films than a
DLC film to form as the first insulating film 936 on the second interlaver insulating film
30 -(935.3926).
- Following the description of Embodiment 1 or 2, the manufacture process up
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50 to 10 atomc % The oxygen concentration can be controlled by adjusting
sputtering conditions (the substrate tenperature, the type of raw nateri al
gas used, the flowrate thereof, the filmformation pressure, etc.)
appropriately. Alternatively, the filmmy be fornmed using an al um num
(Al') target under an atnosphere containing nitrogen gas. The filmmy be
formed by evaporation or other known techniques instead of sputtering. 10
Ot her t hali*qugB g iR of farming thejsgcqndgaiegpyer igsulptimg film (R Dpr PO it Higishpd
formed 110G .an Aglym aum.nitri ALN) target under nospher e obt ai ned
by ni xi ngf llgar% goa?i] gAg)él?Y @m‘gg%ﬁmgﬂgs”,gmé% oaililrglélﬁmggéTldﬁ'ﬁ@lgéctél#ébqnge? &fge

for concenibgiteanotahingd bt @GR ae%mgdsmﬁ@l nitfogeR@adN NHacklpiible SafbeltBMHRL OM C
% or nore, preferably 2.5 to 47.5 atomic % ~ The nitrogen concentration can
be cont r sloneentigion @f BPYIHESsprigeer inmyrisuti contied(inhbe MxNulbisnriatess than

t enper at he t. of.raw material gas used, the flowrate thereof, the
(1 Portt 10 AGRERE,r Iné B GinsPhupPPR iR P aniiaiomhbY vifirting RERPRM
be for medogiidbs he @lbbtfﬂt@lﬂémﬁrcﬁ%ﬂlre% ﬁﬁgn@ﬁr?gugﬁggarw uASRNREE GRNA) MhPY

nitrogen gas and oxygen gas. il y fornmed by evaporation or
ot her -kndbgreole shmfitpndsrmaimineprdssofe, st srropritel TheA hdroviy oA, xivy fflinl mmabe

Al NxOy filmare.both highly |ight-transm ssive, 20 (having a transmssivity
of 80 tof‘éff.“%r SRR ﬁl«’é”@‘i‘%‘gWQP%%%“%QB%%‘Y“‘&H‘&FIGSO%‘PW oéwssn gt SR tted
from { he ftiafky Bl Gy ELEREN bedhhinuihe Ny filmor
AlNxOy film cayn be usedyfo thfém ﬁé%?gtﬁ‘?ﬁlg%?ﬁ?éé‘gg“@%ﬁ%@& gé lent steps
are identical w tOth¢rtbame thenAiyoiiimyenis pbssiBl tEnbedi ARRKO /i lthaud fugmebe
description of Fnb,odi ment. 1 or 2, the manufacture praocess up . through the

step of FYPRERGYRBUELBHE (AW largs) apderag #aesPhSTerqbLHN¢bRY MExing apasp gas,
finished,; Ngyed h LN Fi gm13 u f cond. | rlayer
| neut ot 1 Rrob@Feasd nd A8beh oS 97k Sacck bR UBE Gob cohDEARERNE iR S

on the suoidtained iAHAAINGOVHIDBHEE fes BOmiconmrRdns, proRrauy ed hid7e A3hk: %.
Sputteri nrg ECR pl'asma CVD. high frequency plasma CVD, ion beam
evapor at i 6, FIEPEEN caprepiatie§ar def eeuiallsd L ediusting gpeiring Fanditiens Gbe

t hi cknes - odi nent The bank 47 or 39 i formed in

o o> Suttrate, Bl the WJBOGE TR mdtertd pal 30K (1Bl Aol £t Viheds? e BT

pl asma t feafatdenipréssuepEicrappebeiatdfle Alwrhanlwihd fin RanKbe l(fl8ﬁrged0ﬁsil$g9§1$) to
e

o

nodi fy the surface of the bank (947 or 3938). This case w
aluminum (Al) target under an atmosphere containing nitrogen gas and oxygen gas. The

film may be formed by evaporation or other known techniques instead of sputtering. _
The above AlxNy film and AINxOy film are both highlv light-transmissive
20 (having a transmissivity of 80 to 91.3 % in the Visible light range)} and do not block light
emitted from the light emitting element.
As described in the above, a AlxNy film or AINxOy film can be used for the

insulating film 936. The subsequent steps are identical with those in Embodiment 1.

25  Embodiment 7
Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) is finished.
Then, as shown in Fig. 13, the surface of the second interlayer insulating film is modified
by plasma treatment to form a cured film 935B on the surface. A DLC film 936B is
30 formed on the cured film 935B. Sputtering, ECR plasma CVD. high frequency plasma

CVD, ion beam evaporation, etc. can be used to form the DLC film 936B to have a
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described with reference to Fig. 8. An organic resin insulating filmis
used to formthe bank (947 or 3938). Undesirably, the organic resin
insulating filmis easy to rel ease noisture or gas due to heat to
generated while the light emtting device is in operation. Accordingly,
after the heat treatnment, plasma treatnment is conducted for surface
nodi fi cation of the bank as shown in Fig. 8 The plasnma treatnent is
carried othlickmsoole wr50 mor e ki nds of gas sel ected fromthe group consisting
of hydrogen, nitrogen, hal ogenated carbon, hydrogen fluoride, and rare
gas. 15 As a result, the surface of the bank becones dense to forma cured
filmthatg %Bﬁﬁ%h?? one or nore kinds of gas elenents selected fromthe
group consi sting of hydrogen, nitrogen, hal ogenated carbon, hydrogen
fluoride, and rarEhgbsk (PA2 o GOER) if ifbiMedan acgureyeRtwitietRasaudlciureipsdddse and
gas (oxygen) fromthe inside, thereby preventin degradati on of the |ight
enitting & embadimeppl ThiZs disadilaemt egipepeis rred o tht serfage oif the bank

Enbodi nen 11t oh 7.....Embodi nent ol ] owi t he cri.ption of.

Embod mento ot ALRToR fiodithrBe ShRE, of (b Rl U8 PRI B epT B Bl MM he
second in@@&ﬁmithﬂﬁwea@a@gﬁgig,m (935 or 3926) is finished 25 (Fig. 18A).
Then, a first insulating film936 is formed on the second interlayer
insulating film (A8%rgani@ged) . inSihefirfg fibn i nesadl 40i fogmf ihenb0B6(Iéyorba93ide DLC

film siljcon.nitride film. alum nummnitride fi or.alumnumnitride

oxi de 111 THGREBHY HbE SrermiaBya RHRADE T 55240 @by PPisurt R Baduady et m
936, afy | dQefdddWhite the BB ARG PRLIRM D BflopdMtnd desired shape to form an
anode 1937. 30 A resist mask having a given pattern is then forned to form
contact hol es r osciordigglyhaftar mipurdat yreategng phsinbateament isovomdactedfdr lserface

sem conduct Qr. | ayers, to serve as. 31 source regions or drain regions. The
contact HBPEEc} ‘?fd’P‘?r%Hﬁ‘tﬁ? Sﬁpvné!ffm- %g dpe Pﬁél%ﬁi"i@ét.memrhﬁ%wril%d Qi’gﬂféo’i’%"f
accor dan e i C 1 i I Sy .

oot on ifordt ifuS e Fidted trodt (B ERupSQRENERE YE plbtolbl, b BlciP elB¥enued |
1944. Si rdattam, hydregdroftiiorizie) arld ratdggaswi ring lines 5 1938 to 1944 are fornmed

froma lamnate of a Ti filmwth a_thickness of 50 nmand an alloy film
(A -Til3al oy fil S diteltathensugione o8 thsr bapkobecaimes depssetoctysr apaed filmehainode

1937 i VS TBRIRA R nort RidEs a9 g]éshaeépf'eﬁfs 0 elib@ESm the group consisting of hydrogen,

nitrogen, halogenated carbon, hydrogen fluoride, and rare gas. The cured film can

prevent release of moisture and gas {oxygen) from the inside, thereby preventing
degradation of the light emitting element.

20 This embodiment may be combined with any of Embodiments 1 through 7.

Embodiment 9
Following the description of Embodiment 1, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) 1s finished
25 (Fig. 18A). Then, a first insulating film 936 is formed on the second interlayer insulating
film (935 or 3926). The first insulating film 936 may be the DLC film, silicon nitride
film, aluminum nitride film, or aluminum nitride oxide film described in Embodiment 2 or
3. On the first insulating film 936, an ITO film is formed and patterned into a desired
shape to form an anode 1937.
30 A resist mask having a given pattern is then formed to form contact holes

reaching the impurity regions that are formed in the semiconductor layers to serve as
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1938 to 1944 as in this enbodinent (Fig. 18B), a problem such as breaking
of wire is not caused even when the anode is fornmed froma material of
poor coverage because the to broken wiring line 1943 is situated on the
anode 1938. After the wiring lines are formed, a bank, an organic conpound
| ayer, and a cathode are forned in accordance with Enbodi nent 1. This
enbodi nent may be conbined with Enbodi nents 1 through 7. 15 Enbodi nent 10
Thi s enbo%ﬁuntwmegf@es or ilivers regiorst hdtle contwhihohesars énined dutt erchirig on the liger ve
as an actji.ve er of TFT .is. crystallized using a cat al ytic el enment and
then the lgﬁése 3t PoTPT %’Fe%@%ﬁ?ﬁ?‘??@ el ement in the obtained

crystal |1 ne sem conduct afndLA® i 1SS oy Buihe 17 duc e UDSEERES, 1100, 1<

preferably formed from bariumborosilicate- 7'Um orosilicate

gl ass, oretchedrtbzfornwirirg Bogsf HISE 1of 134de Subﬂérrt@t Em&d&lﬁmenﬁm, tﬂenmrg@niiﬁes

insulating filmwth a thickness of 10 to 200 nmis fornmed as a base

i nsul afi n@ 38¢tp| ¥4 poq formedeliaipst lamenataok aiili dmew b gethicksers axfi gnmianhans a

silicon . . A first silicon oxynitride
%%?re%ﬁt "[tl ahméﬁ! VQEH W10P4e§§ g%&)vlp

filmis for have nessd Tom Si H4, NH;, and N20, and a

second silicon oXynhé chetewhedethé Snddy nExy i@eﬂ()l‘m&@bgf@r@ﬁ#ﬁnﬁo thi eka@senaf 100
nmfromSi H4 and N20 to obtain the base insulating film e base

i nsul at i Ng3ite AP44 e in hiperhedimant Eigri8Barn pahleal mhid‘ié?rfrﬁémllﬂ ofcwire & maid in

the gl as btrat fromdl fusj to the se ductor fil

formed i naﬁ'né ?Jﬁ’Bevrv Pl an c{r‘?d ftoﬂ'g?%?ré’ﬂaa eha 8 Hveasy %ﬁﬁe the
subst riat eréiEenusieR 1ﬁeql9h3¢9041tuateabh<ﬂse dddaB 3392 i s formed on the base
insulating film 1%01 The 30 silicon nitride film 1102 is provided to

p{ even]E t he calt ?!Af_lardhiehweneglﬂméi §ITi tbahtcyfa tlmrﬂc]lfeh)orgc?m_lc b@np&fﬂﬂ lltaﬁd:regnda a32

step of crystallizin e seni con rofi romclinging to the base

i nsul at | r‘f@l)(’f)i%ff ?ﬁeféﬁligd ’é‘r?&c? a‘éﬁ‘idﬁ"g’uﬁ‘ﬁ&’%&&‘ﬁ@ e ef fect of oxygen cont ai ned

in the base 1“Stﬂh?§éxﬂﬂozﬁfnlem:ﬁ§799e d}%l d Qah E(n#lﬁ)dﬁhédtg‘?%reh% fyde film 1102
athic

is formed by plasma CVD to ness n anor phous
sem conductor film 1103 is forned on the silicon nitride film s 1102. A
sem conduyctor,. material mainly containing silicon is used for the anorphous
sem cdﬁd%ﬂ'??fm??rf% 01103. The anor phous sem conductor filmis typicall y an

anor phous st |1 Caid B e AATRICR DAY fnl wiRllh ISEARBRABL dif (REARS
pl asma CVD, reduce pressure , Or sputtering to ave ness of 10
to 100 nem attivedngaroftadl BDisadripstallized using a catalytic element and thcn the coucentrauon
of the catalytic element in the obtained crystalline semiconductor film is reduced.
In Fig. 17A, a substrate 1100 is preferably formed from barium borosilicate
20 glass, alumino borosilicate glass, or quartz. On the surface of the substrate 1100, an
inorganic insulatiﬁg film with a thickness of 10- to 200 nm is formed as a base insulating
film 1101. An example of a suitable base insulating film is a silicon oxynitride film
formed by plasma CVD. A first silicon oxynitride film is formed to have a thickness of
50 nm from SiHs, NHs, and N-O, and a second silicon oxynitride film is formed next to
25 have a thickness of 100 nm from SiH4 and N2O to obtain the base insulating film. The
base insulating film 1101 is provided to prevent an alkaline metal contained in the glass
substrate from diffusing into the semiconductor film to be formed in the upper layer, and
therefore may be omitted if a quartz substrate is used.
A silicon nitride film 1102 is formed on the base insulating film 1101, The
30 silicon nitride film 1102 is provided to prevent the catalytic element (typically, nickel) to

be used later in a step of crystailizing the semiconductor film from clinging to the base
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satisfactory crystals, the concentration of inpurities such as oxygen and
nitrogen contained to in the anorphous sem conductor film 1103 is reduced
to 5 x 10us atons/cnB or |lower. These inpurities can hinder
crystallization of the anorphous sem conductor filmand, after
crystallization, increase the density of trap center and reconbination
center. For that reason, it is desirable to use a highly pure material gas
and a ul t insuitigh Nlacdléd.Qvd toappéd abaisdeyss pifed ofi dxdygan rbntaiied finnihs fase
reacti on chamber é@rﬁ‘% ssgd b (f}jel ‘f' ol | shi n_?) 15 and with an oil-free
vacuum exHRUE P8 EPH0 Trn OofBat the stlicar ngds [imnl 14 formed &y plasma CVHR €9 de
film 1102p@n8iHihgcandPicug, sem conductor film 1103 are continuously
formed w thout exposing the substrate to the air. The surface of the

anor phous si | i conAmi dmorph@s semichodadionifild H OGS &rmelermeme silf@vi dgida film

catal ytic {(g%ncti on that accelerates crystalljzation (Fig. 17B). Exanpl es of
t he e & ShEifonAusiPn aerighmaiply| confaipiag isdiconHatusad del dicapmerphous

tal i zati i t il m.incl ' Fe)., .ni ckel (Ne
cobal 1 ( CteBfulorRer IHE bbrHo Y EoRA R g Do Fanirbess
i ridium (ditigon filat dmatmunBiphous OiMREE gthaniu@ g &reheAY) [i_laeri'Q:\@lD, paBe ki nds
y

of netal elenments selected fromthe above can be used. pical ly, nickel
i s chosenP&Ptra (Y IRk el spisstiag do Jeveita ickoesst off Hi ity 100 tnen. 100 gden of ohiaokel

by wei ght__25.i ed.by a spinner.to forma catalyst-containing layer
Toa o sRrebeP B ud ol DL oo il SR iyt iieiech il <
per f or e dinOthe t Ahgorp ABUsPEatSorflubiof @iimf 110B is1k@Red THS SUIT @GRS ERT BE Mwer.
includes formng a very thin oxide filmfroman ozone-contalning aqueous
sol ut i on, Thase finpyritiesecanhindier eiystallization af thieemarphout sérthigonductadilch amahdfter

hydr ogen per.oxi de agueous sol pyti.on to forma clean surface, and again

f or m ng acl%%ﬂ%é‘%ff”f ﬂpﬂef&?i %‘8 c#’i“f'fﬁ P% STPt “ff@%z%ﬂer-e&%'ﬁ:gﬁ'iaﬂ?‘hé’e%%f-ut i%rfhatsi nce
a surfaceemon? it BEEHANEUSHRE of hibRlySHED Bfteda Ik 208 lidahibh J

hydr ophobi c. tr11e ni gkel acet atae 1&%13 lss{grl ut i ?)n i%ln albe daprg%di elgﬁe\?gﬁﬁe(ggby

f ormi ng appasalwecduippediwith ki rsirvayfiniShesantdrh olthndfer f(pronessed bhefield polishing)

cat al yst-cgnt@ni n éaver 1104 is not lim_ted thereto, of course, and
sput t &ri A§Y B\ A8 Pl e vagupa srehapst SyblgEng TheLashmspiapae G HO1 desilices; ead.
Wi | e kegirilg A1RE 180D TRAQHS aflobiHoA8 sEintdBhdddict fifh 96 aR! cdifei

cat al yst-ccr)nt aining later 1iiofl),hmll?eatq treat rre%t : orq?g %t% Uitntz}%‘%%rf\é?nsed
carri ed outhouFexpsim thasurtsabiengthesiing an el ectric furnace, or rapid thernal
anneal ing (RTA) using a halogen lanp, _a netal halide |anp, a xenon arc

| anp, a carbon ar'c'®FBcC & ¥ gAopphays §ilios S0P dnpoped Witk gngsaleiemens
Mercury h3pig Lhfalkit GARIAYEG IQkHNE BRRLuEARAT (BB 17B). Examples of the

20 metal element having a catalytic function that accelerates crystallization of a

semiconductor film include iron (Fe), nickel (Ne), cobalt (Co), ruthenium (Ru), rhodium
(Rh), palladium (Pd), osmium (Os), iridium (Ir), platinum (Pt), copper (Cu), and gold (Au).
One or more kinds of metal elements selected from the above can be used. Typically,
nickel is chosen and a nickel acetate solution containing 1 to 100 ppm of nickel by weight
25 is applied by a spinner to form a catalyst-containing layer 1104. To make sure the
solution is applied smoothly, surface treatment is performed on the amorphous silicon film
1103. The surface treatment includes forming a very thin oxide film from an
0zOne-containing aqueous solution, etching the oxide film with a mixture of fluoric acid
and a hydrogen peroxide aqueous solution to form a clean surface, and again forming a
30 very thin oxide film from the ozone-containing solution. Since a surface of a

semiconductor film such as a silicon film is inherently hydrophobic, the nickel acetate

L4l
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If RTAis chosen, a lanmp light source for heating is lit for 1 to 60
seconds. to preferably 30 to 60 seconds, which is repeated 1 to 10 tines,
preferably 2 to 6 tines. The intensity of light emtted fromthe | anp

| i ght source can be set arbitrarily, as long as the sem conductor filmis
heated to reach 600 to 1000C, preferably 650 to 750C. in an instant. \Wen
the tenperature thereof reaches this high, the sem conductor filmalone is

i nst ant angdusdrycanartglifbévenhiehystaRfingah @ xideddm & (ARtw.deformed in itsel f.
The anor phous 15 sem conductor filmis thus crystalliZed to obtain a

crystal line silicdw méthed afl @smiigshmcatal ystRiogtaininglayer y Hidais Inog Hinited tHeyets,uch
treatnent is achieved only when the catalyst-containin | ayer i.s provided.
1 f fur nac%fl ARSI uftgml%(%aé%‘?rﬁ“r‘?é‘t %Iéﬂ?a Hé%{_fnef“r Qém}%‘lﬁ%ﬁy Wﬁd !‘ré?[eé‘anuct ed
for —an hour to re/@aseedyt AeNaOphakdeGiddh g airmspnp%nacl'&ﬁﬂ fHel m
1103 prior to the heat 0 Treatment for crystallization. Then, the

subst r at ecatadgticopwithemiater Bddmbedt traatmaent dbe ctysiatifatiomac earriad auni t Flogsen

at nosphere at,550.to 6%00,. Freferabl y.at 580C, faor four hours to

cryst al | i PBHS UiRg BHAE-rIS fYrnaesnot pid thergml annralipg (RTA) ysinga Bilpgedampi | m
1105 shownmiefi hEid@ 1adhACal j fectiv irradiate the
crystalli nlg sili conagulz)f %Xgﬂ%gé{?ml{rﬁﬁ ’IIEZ%E?&I{ ?ﬂéa%rﬁf)’nfﬁ% pg?ségrre S{Ogﬁl?r&a?i?ev ‘fhe
crystal | iHgh pessuratieccuf ienp; atcl B eafpleyey Sbiathe boampraamrs. to the entire vol une

of the filnm and rglﬁ_ai  defects remaining in crystal grains. The thus
obt ai ned cryst al I'f KdAsis ¢hosen 14 JappL gy senece for dgeling isglitcior di (ot $@ seeonéswent

(ni ckgp, d?rﬁfgﬁabl)i 50 B GPOCERIS Fhid@Ns gl%p%%& 14030 tié?%géé%}éf'iz_blﬁtzqg%/ difies, | Arpe

aver age. rremal ni ng cat al ytic enent can “Characteéristics,

and t her éfitensityt diclighn reasined &birohe IBmPflighheorad akiy/ bé getedrBRALy, iah 1édeas the

sem conductor filmhas to be reduced. How to reduce the concentration of
t he cat alS§Piendpdarfilm|in heped de meedn R torl0PP1Gh prafssadn il wo71HE. iB4n
crystalli | ONyuHE i s.descrihed. First hin |aver. 1106 is..formed on
Cha s r 1 AP WA Bl Bbteotishies s WD S YR hndiOron Tengh ey,

this spegistdrtaicoQdly Hel@d it thel @piatd 1960 FORRELISMdINR jtselty Strak lahidepiiuki con
| ayer 1105 is called a barrier |ayer 1106, for the laver is provided to 5

preveni sericopgunter! fiimés Bius iceystallizelto Dbosn Araysbnngilieor fidn WHErshawn in
'S cet 1815 75 3 TR G g P AR ERREE Y ot BF e e RRiaz  or m
a chem calyepxigieviByd.treating the surface with ozone water.
If furnace annealing is chosen instead, heat treatment at 5300°C is conducted for
an hour to release hydrogen contained in the amorphous silicon film 1103 prior to the heat
20 treatment for crystallization. Then, the substrate receives heat treatment in an electric
furnace in a nitrogen étmosphere at 550 to 600°C, preferably at 580°C, for four hours to
crystallize the amorphous silicon film 1103. The crystalline silicon film 1105 shown in
Fig. 17C is thus formed.
It is effective to irradiate the crystalline silicon film 1105 with laser light in
25 order to raise the crystallization ratio (the ratio of crystal components to the entire volume
of the film) and repair defects remaining in crystal grains.

The thus obtained crystalline silicon film 1105 has a remaining catalvtic
element (nickel, here) in a concentration higher than 1 x 10' atoms/cm” in average. The
remaining catalytic element can affect TFT characteristics, and therefore the concentration

30 of the catalvtic element in the semiconductor film has to be reduced. How to reduce the

concentration of the catalvtic element in the semiconductor film subsequent to the
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A chem cal oxide can be fornmed al so when treating w th an aqueous sol ution
in which to hydrogen peroxide water is mxed with sulfuric acid,
hydrochloric acid, or nitric acid. Qher usable nethods include plasma
treatnment in an oxidization atnosphere, and oxidization treatnent by ozone
generated through UV irradiation in an atnosphere containing oxygen.
Alternatively, a thin oxide filmfornmed by heating in a clean oven until

it reachewystalbizatepraBQGs wascribedused as the barrier layer. An oxide film

f d by t5 pl to have a thickne of
(000 D, by R B IO Bt Y SRSpR P e P
used as th@sbar s irfi}t?g s tg t‘ﬂls C‘I-f\{,??\ﬁtl?lpalggltb{ltnl Gy & gﬂgnoofnrh%d Vﬁiel nto

a gettering site in the gettering ei ng capa preventlng
et chant fargsrléieepilivgnilageo 11he IS:R:ylﬂ;chMhaﬂ&rSlHj/drClQn()ffdrr[hé.fL%r (Ppafvekding the
film 1105 agai pst the etchant) .in the step of renoving the gettering site.
Exanpl és RBFvedifidhe sovsaliing ﬁHhCPDd@Hb IdRenfrera| bedng gEchedl | whdrno pngsiteting qilghisozone
wat er tregatnei silicon oxide (SiOx) film and a porous film On the
barrier laver 1% a second sem conductor film (typically, an anor phous

silicon film is Therthieknas of tigetdried 1agersiioe iddd to ttaohaven.a ARiskeess ©f 20
to 250 nm _The second seniconductor filmcontains a rare gas elenent in a
concent r £Ptaip therbatrisr Iyt 1pipdorn ¢ phemife! exide by kertingTthe sydaceeyithezose vanter1 07,

which is r w density filmin er to
i ncr ease%%gagl E@?’l}ﬁgga{l %tl ohfm?fi lﬁg ‘@Bys?%%ﬁn‘gmﬁ)ff‘l A ?Olllf'Hofl’(ﬁ‘Swﬁlr‘fg

et chi ng. hfdfoges peaskidd eammtis idixed fwitls shlfedd adif, Bv@8MIEQOALRL OF nfitik mmd
Therefore the rare gas el enment does not affect the crystalline silicon

film 110@th@1@sahle rfpetBody repludsf plasmaeltisasrens is et ctxédizdtiaomatrhesplereupnd

consi sti ton.(Kr), and xenon
(Xe) ar egglsdgcf ug {r%a m%{eéyg%zsongl é‘?fb%?te(?‘ltﬂ@uﬁé‘ A@&nfrr‘f é(ﬂ‘t ithfinj atmogghcre

char act ecbmaminglokyph. th@teﬁﬁﬁee@% tRnCHBM B1AMBrHELHy 3Rad irS P ULRDER form
a gettering site and that a sem conductor fil m containi ng these el enents

are for rrBdtlltlbrwheeeZQﬂstotiiﬁé)"Cgeast be usgyl &5 the baifier kpke st exidadilgefoieed by i s
conduct ed t hor h heat treatnment is needed at 5 this poi nt The heat

tr eat henpPlas@a e‘B@/g F ENBREAULTHOMAVR G tBickrepaof | 1o Pd‘r“h&b’é‘ alsorfieeisbing i s
chosen, heate béﬁﬁ} TR T/ SAPANG! Gfl 'ff“mau%%ﬁtz{sogﬁg ﬁﬁé@&&l@#h&or # aflod dhe 600C

for 0.5 to 12 hours.” |f RTAls chosen t source heating is
lit for tatalyti6@lenseeanoisye prieheeabliyg Sife inché @ets@imgraksy, witilefeirigscapetpieated |
to 10 ti gxl'?:\sfentﬁ{gegtgﬁa%tt) lfr%mzséegmeg into the crystalline silicon film 1105 (protecting the film
1105 against the etchant) in the step of removing the gettering site. Examples of such
20 film include a chemical oxide film formed through ozone water treatment, a silicon oxide
(SiOx) film, and a porous film.
On the barrier layer 1106, a second semiconductor film (typically, an
amorphous silicon film) is formed as a gettering site 1107 to have a thickness of 20 to 250
nm. The second semiconductor film contains a rare gas element in a concentration of 1 x
25 10% atoms/cm® or higher. The gettering site 1107, which is to be removed later, is
preferably a low density film in order to increase the selective ratio to the crvstalline
silicon film 1105 in etching.
A rare gas element itself is inert in a semiconductor film. Therefore the rare
gas element does not affect the crystalline silicon film 1105. One or more kinds of

30 elements selected from the group consisting of helium (He). neon (Ne). argon (Ar),

krypton (Kr), and xenon (Xe) are used as the rare gas element. The present invention is
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times. The intensity of light emtted fromthe lanp |ight source can be set
arbitrarily, as to long as the sem conductor filmis heated to reach 600 to
1000C, preferably 700 to 750C, in an instant. During gettering, the
catalytic elenment in a to-be-Bettered region (trap site) is released by
thermal energy and is noved to the gettering site through diffusion.
Accordingly, gettering is dependent on the process tenperature and

get t er i ngChRrdserizsd én thah thesrage srrorlementperd wgdah ieon peirets ta fhingheettering site
tenperature, o0 t resent i.nvention, the distance the catalytic el ement
noves durlgrﬁjg tﬂgaét g%]ﬁag?usm%bggw Cioﬁgll g%ég%?g ‘?lﬁ@e?tﬁi‘ﬁﬁ%%e%ﬁo fhee as the
sem condugdt{eﬁnggﬂtén and therefore gettering in the present invention is
conpleted in a relatively short period of tine (Fig. 17E). This heat
treat ment does nolo ke sk lthezestteting sseronducted toosughiy. hed 1@ Ztrhdnats ne2Bed at
cont ai ns f;rare 92@1 eLerretnt in a co .cencgéatg on of 1 x 1019 to 1 x 1021

at ons/ EnBHSHPEPLr a1Sy o3t HEATRSY IF GChicyed) §3 1URaSHENeAlingnesy BTResill AHPYCT
1020 at onging#ling if RhSsehShoi RS ¥ cotﬂﬁﬁ:&él?ﬁl 4 RfrdleBh gtn%ghaerg QB ﬁ()da%t
re-di scharged in the above range of the process -tenperature and the

r emai ni ngoeDeéntont2 hbamdetf BFASs ahdsen,at lamrp Gifhtt dvercsefor Gemthecisdft thi o of t er
the gettering step i ded, the ttering site 1107 is renoved by

sel ecti veseccfgjsel’r(??ﬁr?@?'%%h'é’ &4 Wﬂ%’ ol BRsAte ddo niyimBes. drgfembbh? igy Coy
CIF3 wit ust . 1Or i Iy i Lan_alkal i ne
Sol ut | on oich ae anPhaser e Entle Bb PSS Rl HFCAERIE ) ARl b

hy dr oxb ddogg et sehidoadutbefiln{ SHRhdl@eacH 00 ban nieC, plarably 6o f7gpati ons
as an etching stopper at this point. Thereafter, the Barri er layer 1106 is
removed d8ARESHADGoric acid. 30 In this way, a crystalline silicon film 1108

in which the con ratj f.. t i.c_el nt is .reduc to.1 x 1017
atons/cnB or | esgﬁ{}fsngg%%ngﬂﬁg’dt hgsagtsa Wgﬁne?%lxnéq{'ila 2 t%%.’ gettggdfﬁgropﬁ?fgp fSB%lrr\?d

cryst al | ir¢leassd| bg othefmdlMedek@P dnd & mRS&dOlo trhé r%eftt@ﬂnfl_ris}ﬁ% eyl dffu®bn.t hi n
flattened rod-like crystals due to the effect of the catalytic el enent.

Macr oscogiceaidingly, gsetingis dependsnien Hleproeesscmmpersiure andegsitbiing progesssatinon.
Thi Lment ined with Enbodinents | th h 9. .5 Enbodi nent
11 as T nAShEt s of Gl e Bfes gy - 4O retsat 1y SHh A8 SR Geeos

i n whi chcathligicl éigMknte fidves MhrR@NSdieBhE dYCAHuPYNE GRRD NG PRAHAC 4T ihBg
step of Enmbodinents 1 to
semiconductor film, and therefore gettering in the present invention is completed in a
relatively short period of time (Fig. 17E). .
This heat treatment does not crystallize the semiconductor film 1107 that
20 contains a rare gas element in a concentration of 1 x 10" to 1 x 10! atoms/cnt’, preferably
1 x 10 to 1 x 10" atoms/cm®, more desirably 5 x 10™ atoms/em™.  This is supposedly
because the rare gas element is not re-discharged in the above range of the process
temperature and the remaining elements hinder crystallization of the semiconductor film.
After the gettering step is ended, the gettering site 1107 is removed by selective
25 etching. The etching method employed may be dry etching by CIF: without using plasma,
or wet etching using hydrazine or an alkaline solution such as an aqueous solution that
contains tetraethyl ammonium hydroxide (chemical formula: (CH:);NOH). The barrier
layer 1106 functions as an etching stopper at this point. Thereafter, the barrier layer 1106
is removed using fluoric acid.
30 In this way, a crystalline silicon film 1108 in which the concentration of the

catalytic element is reduced to 1 x 10" atoms/cm® o less is obtained as shown in Fig. 17F.
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10 as illustrated in Fig. 6B is caused to be conpleted as a light emtting
device, referring to io Figs. 9A and 9B. Fig. 9Ais a top view of the
light emtting panel wherein the elenment substrate is airtightly seal ed,
and Fig. 9B is a sectional viewtaken on |line A-A" of Fig. 9A Reference
nunber 801 represents a source driving side circuit, which is illustrated
by dot lines; reference nunber 802, a pixel section; reference nunber 803,
a gate si dée dhysviorgedicrystilline sifcorefibn 168 inames o804in raddikaldrigalsulisthimt e;
and refergnce nunher 805, ealin ent The inside surround by the seal
agent BOSE?tgenaeHsrg)ggg(EB‘fW?td‘% h‘f"&u‘ﬁht '%&ﬁb?f (o falplybe Stemgndd) Magroscopically,
transm tt e ofitR@dsals RS €fh hQpd e §Q,HSp, Si de driving circuit 801 and
the gate side driving Circuit 805, video signals or clock signals are
recei ved from a fThiichibedpmémimayibecoinbincBRGh BRBodimensh thsough Yext er nal
input termnal. 20 The state that the FPC is connected to the |ight
emtting panel is shown herein. In the present specification, any nodul e
on whi ch gabegHaegdicircuits (1Cs) are directly nmounted is referred to as
alight emtting device. Referring to Fig. 9B, the following wll describe
the sectional sAs ulskembodimdnnetht ifghswingni/llt pagifip@nelieschibeiatgraéead in R HRkHD.
9A. The pixel section 802 and the driving circuit portion 25 are forned
above a stipdighbemitting pangharqsduged by a cpmbined apanuéachsmgoseadolobmppdiaiosis kich of

whi ch inc - t ling TFT 1, and.an anode 812 copnected
ol ectri el ESuteAt 0L AONLfied B Eoholtcs AICAN RRRNE B SORIRT R
CMOS cior digd, dhatd9B. an n-channel type TFT 813 and a p-channel type TFT

814 are conbined with each other. Banks 815 is forned at both sides of each
of the anodes &g 94neaéer view, ofdhe light enijirg pansbmpbeoirdthealancis k8bstrude is

t hod , f h des, 812t d Jight emitti
e enent s gn Sea L TR D g€ 8 S000RT VS iGu R Mt g o Bl o BeitFosst ¢ e
pi Xxel s, amehbRF BO1eteprkENts Al Lo0r&OBAGTRLCHAL Qirlblie FREh &{é()%nm.fa%aghv HoM {80

808. The sealing substrate 804 nade of glass is stuck to the substrate 810
wi t h t he Tefersaice mymbge 802,80BixelAsecting wéaticegquagenB0B06 gatarsidel drivdug eiretit;

setting resin or ther ﬁettiri S.resin i eferably used. If necessary, a
space lgoﬁg%geélﬁc o - E@I n?f5f %%@PSHétediag‘g(ngr@EFnF‘ﬁ NYFRET St kSeHnn2gS-er val
bet ween tiing ig@dd surthunl BShiRl Kt g@yista@?aéé' Gt emtting elenents 818. An

inert gas such as nitrogen of rare gas isS filled into the space 807

surrounded by (lheougbawirngsdgenillu8@sed) foritmnsmiing dighhlatinpitedswathie guagent
805 is Side d(l)'lfvine}g circuit 801 and the gate side driving circuit 803, video signals or clock signals
are received from a flexible print circuit (FPC) 809, which is an external input terminal.
20 The state that the FPC is connected to the light emitting panel is shown herein. In the
present specification, any module on which integrated circuits (ICs) are directly mounted is
referred to as a light emitting device.
Referring to Fig. 9B, the following will describe the sectional structure of the light
em.itting panel illustrated in Fig. 9A. The pixel section 802 and the driving circuit portion
25 are formed above a substrate 810. The pixel section 802 is composed of pixels, each of
which includes a current-controlling TFT 811 and an anode 812 connected electrically to
its drain. The driving circuit portion is composed of a CMOS circuit wherein an
n-channel type TFT 813 and a p-channel tvpe TFT 814 are combined with each other.
Banks 815 is formed at both sides of each of the anodes 812. Thereafter. an

30 organic compound layer 816 and cathodes 817 are formed on the anodes 812 to produce

light emitting elements 818.
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mat eri al whose water- or oxygen-perneability is as small as possible. 10 By
putting the light emtting elenents airtightly into the space 807 in the
above-nentioned structure, the light emtting el enents can be conpletely
shut off fromthe outside. As a result, it is possible to prevent the
deterioration of the light emtting elenents by water content or oxygen
fromthe outside. Accordingly, a light emtting device having high
reliability canllSecithedededl/ Imchpre asta witing eowfmanhios alémifodie nexdls, ay! e

conbi ned e str ctur 10 at will. Enbodinment 12
Fig. 10A e\i\rréoc&récaglg eSS éthP the? ﬁgﬁémf@éﬁ ‘é’lr{r@pg*gace structure of the pixel
section of 20 'FH@:eséahﬁ@tsul%@ﬂaEct By nﬁ@g'o@eglﬁgqgl%ﬁﬁﬁ tuﬁrgquﬂ;&ﬁt@%ﬂ?%}?{h the.

i nvention and described as Fig. 10A, and Fig. ustrates a circuit

di agr am tshaigodgenR8DBr rAnthetsealinigyagent 80, tao ultﬁ)Buolat sestimg clinngr t]EErﬁoE@@ﬂmhs
conposed of. the sw.tching (n-channel) TFT 1002 as _illustrated in _ Fig

Accor df ngf{* l%grgfﬁralﬂﬁéwgcgr JEPE@@"&%@F@@@ quﬂléoga‘éé’érllrﬁt‘il Gitmapat ‘PFed’éW’*teéhl ng
(n-channey},) T NGy 47 t ring
for connglcll:tolr%g tZC%QQ tglbgﬁgg/td?%é{evgéegotgg%%&%gjw Ird(‘e g#egge\ntﬁcﬁllggﬁ 1904
el ectri caldmem 8h8.cadh iotiegas shch thinstregenost redtgas as d@lldbllﬁtogﬂ;taesp'i&é woyure,
wherein two channel form ng ons are forned is adopted. However, a
singl e gé‘t“éo‘é"tdm(?tydp"eseaé\iﬁélaéi:ﬁg&%e Bﬁéﬁwedftb?‘ﬁht?@dhﬂé@g@n 808 if prdedf aor a

triple g wher, A rmn eglons are forned,
may be a%ptrﬁgwﬁ%&%ﬁgr%&r %@né gblﬁ f’c Smal?zﬁiﬁmg@ ‘I's connected to a
sourceo Wi ring Bi5puaing ﬂlhehgldramﬁnﬁ@%ll&@éms $uz€1§ﬁﬂﬂﬁqh©dtﬂe09ﬁac€r@@m iNM tht Ng

705. The drain wiring 705 is electricall connected to a gate
el ect r odaboMgTmentiansd stuetpn thedight ewitling glemems 788 be Thesplately skuttofLHomrtdt | i ng

TFT 706 t t h t TFT . 1003
in Fig. %&Sfpﬁerg'%ggégsuéboutlscg)hr rs]f rtﬁgx?rﬁ{fcg't th%%éﬁf?’og’ttﬁgn‘arl Q?:,eyrgl%i BHBRE t he
swi t chi nglemeRtsChi RA@dr) cohteht 103y B0 Yot R befsRle! e@c&&dldo@v tzf”héhtegrhgghge nt,

a single gate structure 5 is adopted. However, a double “gate Structuré or a
tripl e géevecashaving hige rehiapilie cardepyielded. The source of the

curre -controllin T 7Q6..i.s eletrlcall connect e

curre t suppl yjlrh% ﬁgﬁ“ﬁg‘ f’g thit, ¢mho Fﬁcr‘c[h‘@?%otl'e CQ"@F’Egt ?"i"@al‘l]eySE'cb‘ﬁW@cPEd to
a drai n Binbbhen! 1o 10hewdrain wiring 717 is electrically connected to an
anode (pixel electrode) 718 illustrated by dot |ines.

Embodiment 12
Fig. 10A more specifically illustrates the top face structure of the pixel section of
20 the light emitting device produced using the present invention and described as Fig. 10A,
and Fig. 10B illustrates a circuit diagram thereof. Referring to Figs. 10A to 10B, a
switching TFT 704 is composed of the switching (n-channel) TFT 1002 as illustrated in
Fig. 6. Accordingly, about the structure thereof, the description on the switching
(n-channel) TFT 1002 should be referred to. A wiring 703 is a gate wiring for connecting
25 gate electrodes 704a and 704b of the swifching TFT 704 electrically with each other.

In this embodime.nt, a double gate structure, wherein two channel forming regions
are formed is adopted. However, a single gate structure, wherein one channel forming
region is formed, or a triple gate structure, wherein three channel forming regions are
formed, may be adopted.

30 The source of the switching TF1" 704 is connected to a source wiring 715, and the

drain thereof is connected to a drain wiring 705. The drain wiring 705 is electrically



10 In this case, a storage capacitor (condenser) is forned in a region 719.
The condenser 719 is conposed of a sem conductor |ayer 720 connected
electrically to the current-supplying line 716, an insulating film (not
illustrated) which is forned into the sane |layer as the gate insulating
film and the gate el ectrode 707. A capacitor conposed of the gate

el ectrode 707, a laver (not illustrated) that is fornmed into the sane | aver
as the 1590f11'1¢cmd i ot er |gayerelditeddect’OV c of athd  tcheedttmongnliingudfH Ty | Tig. | | Mthe716

may be used as h pacitor. The structure of this enbodi ment may
be. combi AN EOHERE bf T ENBaurraReisd ot the carent snienioa wefe i
exanpl e qf()Pf’J hg %esﬁhe;é J) it @EQ%%%Ih@rée ghL d%@rfq}iloﬂ%ndﬁglsaeﬁcé

is
different from Exanpl e escri bed W|t ref 6rence EA)

and (B). (ﬂ'hﬁdrpreﬁ))CEEE 190:@@50&1«3 %e&dﬁé&@d@(ﬂ Aeaaistinit@difekxanpleR &w&ttmdturtshe
state of F 22 Thereafter, the TFT substrate is transported into the
second’ pid dng QYb‘?YFT ArfipublERateErushie Opd SIS BHe SYCGEUTE iNan Hesrdppiedyved by

vat er washi ng. T?)e sg)'%cesﬁ?' ghé %u}reet Jn?roﬁegl T ng Ielre]: t'r:fcgllY Icgépé)cte e bank

3938 may be covere insu uc ni tr|

film oncuhentsuuphaag: Enhbefiﬁ@f B§e Sialf {mfeotf@s Eeagdalryeéﬁnngcze@rm larurﬁht»eﬂhﬂatl ve.
may be subJJect ed to surface nodification by carrying out plasma treatient

as sini| dd7t oThEdpdivwieing 8.7 Belectficallyt canngeted ¢o eorapodndpikely elect88ED 7i8r ned

with ap ;¢ corrpound is initially formed on the anode 3928 by a
spin coaﬂ'}r’?ge{?g%ﬁg%t WeSspr ayi ng nethod or the like. The layer is forned

W th gg pol yner prgg iase, GPk dedpatedr @RbndANe) s FoReSH I ¥SeBB8h€19. The
transporting property or a pol ymér organi c conpound material having a high

posi ti vectraleesd Tidhisl ¢dnyposéé of hee sqpoicymdaictayr lggeri E20c copecrad eﬂmﬁmmllaltp the

ol yet hyl ene .di oxyt hi 0 ( PEDOT. e rgani.c c ound
oo ottt ORI, ahireeie i hermon bt T B et B oy
| ayer, aEHiné‘la‘}éit M@ &ﬁ%sulmr%ﬁlrﬁ“a%dttﬁe Eﬁe ei%rchSS'e Yier eQ Qzﬁﬁ)afgll?&ﬁ% %‘(?ntéq?Eril med

in the simlaf manner as 1 n Erbodinment 17 to As shown in
detai |, ohthetgaiectlnetasiedfO7t heéayfer (st ibugmnid) tiwmmg)fwmdd lirety ehe B3OSR veass the

di fferen{;l at.ed betv&en the thickness (t1l) on the_anode 3928 and the
t hi ckHesHrst (isylays qiglgcisienRnadhy CBVe%{p‘HPE';‘rXF}ga{"éq y1e ihgPhdsehas i HeBsrt y .

I'n ot her .4Qrfs. the

The structure of this embodiment may be combined with that of Embodiments 1

to 10.

20 Embodiment 13
Another example of the process steps for producing a light emitting device that is
different from Example 2 will be described with reference to Figs. 23(A) and (B).
The process steps are advanced according to Example 2 until the state of Fig.
22(A). Thereafter, the TFT substrate is transported into the second processing room, and
25 the anti-electrostatic film is removed by water washing. A bank 3938 is then formed as
shown in Fig. 23(A). The bank 3938 may be covered with an insulating film, such as a
silicon nitride film, on the surface thereof as similar to Embodiment 2. or in alternative.
may be subjected to surface modification by carrying out plasma treatment as sumilar 10

Embodiment 8.
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t hi ckness (t1) on the anode 3928 can be larger, owng to the concave
portion fornmed from the anode 3928 and the bank 3938. 15 The thickness
(t3) at an edge part 3958, at which the anode 3928 and the bank 3938 are
in contact wwth each other, becones the nmaxi rum and the |ayer can be
formed to have a certain curvature. According to the form the covering
properties of a second organic conpound |ayer 3951 and a cat hode 3952
formed as upper Ifagers' t.her eof ce}n be _inproved. Furthernore, cracking due
to stress conceftFEtAT&HIGRYNRIEE Ry 3PPRfmed veshe Baly st Pwanisrcempappt Bssed
to prevent .th@ Iritn.crxht emtti ng3 element fromfailure due to deterioration
and shor t H#ay fprcdenhairneds 3924 bX 4 spiheoading matsl. demiapiazumitng er the gike.
emtting glement is self-lum nous and therefore 25 is superior in

visibili tf}hq [RYBY ngWtfm%r"l‘lgUﬁletlﬂgBechIM?éﬁﬂtP@UW qeAteliad ysingla dosprayole
devices and has w der view ng angle. Accordingly, various electronic

devi ces JENSBYUBSRHIDSTE @I ByPOUST¢IPIeadc edrepdunghnateriiltttaiving adleigh pesiofe hhie
present invention. Exanples of electronic appliance enploying a |ight
emttiAg TBRHBe ofs thre poberwnerganisvemppomdameteral.vpdgahelane rdoxyahidplgireal
canera; a _goqgl e type display (head nounted display): a navigation system
an audi o(PgP%GE#W@é@i ce (car audio, an audio conponent, and the 5
like); a laptop conputer; a game machine; a portable information term nal
(a nobil e conput éecondzprgaiic wompopinb tryer 39phriuablas glpe emitig &yennand an

el ectronic book, etc.); and an inmage reproducing device (specifically, an
appl i ancé&lesHpalifagspstting byes endg dehogiei 3953, whpbrate ng be fedicdnheon, @sy de
digital versatile disk (DVD) and having a display device that can display

t he i magdomwted inghegsimalpr mAheer las ghEmbodintenng. devi ce having a light emtting
element is desirable to particularly for a portable information term nal
since®ts scredys shewofin Erg. LBERYed dofaili thuehigkresslof ihg firaqugmedcdropdiadaadrwi de
view ng angle. Specific exanple of the electronic devices are shown in
Figs. 11A99®canbt diffegentid®A tehoewm the diisileay (ttlevi de, anobié 6008 snCoBPBSREksef a
casing 2001, a supporting base 2002, a display unit 2003, speaker units
2004, a (RYewm ihepbdnkt 8938 bal a}00Tiatdy cchaiifiag the Yik@bity. eniint ihBg wiedd, C@ie Of
the present invention is applied can be used for the display unit 2003. The
| i ght eniititkmes @EVdrc thehmoiln 3928 targh lagger,tdwing t€ HiRn@Atavespaadd fdridirais and
does not need a backlight, so that it can make a thinner display unit than
| i qui d cthesinatie 3923dmalthelbailc®38can. The term di spl ay device includes every
di spl ay device for displaying information such as one

15 The thickness (t3) at an edge part 3958, at which the anode 3928 and the bank
3938 are in contact with each other, becomes the maximum, and the layer can be formed to
have a certain curvature. According to the form, the covering properties of a second
organic compound layer 3951 and a cathode 3952 formed as upper lavers thereof can be
improved.  Furthermore, cracking due to stress concentration and electric field

20 concentration are suppressed to prevent the light emitting element from failure due to

deterioration and short circuit.

Embodiment 14
A light emitting device using a light emitting element is self-luminous and therefore
25 is superior in visibility in bright surroundings compared to liquid crvstal display devices and

has wider viewing angle. Accordingly, various electronic devices can be completed by using
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for a personal conputer, one for receiving TV broadcasting, and one for
advertisenent. 20 Fig.” 11B shows a digital still canmera, which is conposed
of a main body 2101. a display unit 2102, an inmge receiving unit 2103,
operation keys 2104. an external connection port 2105, a shutter 2106,
etc. The digital canmera is fornmed by using the light emtting device of
the present invention to the display unit 2102. Fig. 11C shows a | aptop
conput er , hihigdhemitinodnyised thsfpreseninvertiody 2201, a casing 25 2202, a
di splay unit 2203, keyboar d.2204, an external.connectiqn porf 2205, a
poi nti ng rmuseg’é%@,es 8?8@% C IRBEBE FBRpYrer i tF'S‘r“H%"@IS%‘S)g?JBf Hg RrES™ i ght
em tting Gevits 0f: 4o AMRSLANIIAVERLR dofolt RS- disp Rh-ANe HHhS ?%Q{fl%‘ ih9-
11D shows a nobile conputer, vvhi%h IS (r:onpggggedﬂgf géna?nedbédyUHZSO ?p a\)'
di spl ay uhinavig@0m, syategwiancludR368rodopsg devion(deeysli® 3044udancomporenednd aye por t
2305. etc. The 30 nobile conputer.is formed by using the light emtting
Flikol PRSP 15 ar BB e h PR BRI 20, (: IR GomPYIEr

devi ce “of

shows a pprkaRke JrpRges rlﬁ}P{anéygﬁhﬁrﬁ ASYRE SAUEARGE %@hogcg@%}a dgnggaag@di um

(a DVD player, to be specific): e device i s conpose mai n y-2401.
a casi ngepidacing dvipl (@pecifitiaily, Aar? 4P Rianee dampleayl proicéssiBe 244 in & reeo@iigh Ng
medi um(DV[%, readi ng unit 2405, operation keys 2406, speaker units 2407,
etc. The BFEPTaSRCh 5 @ dagts yarsytilegisk (D VdD awd dgking petiwlaydeyisedhptormnvilidleoas
the di spligy it ofBhd484 mainply,dishtay, b0 Jdon. T 0/.1.ahl e

i mage repr oélu%:% nog Bev?[c)én?glgfhétrlﬂéé@%@ ugl}c%lg‘iqﬂ%dIfhg%t@déﬁ%te{ef%gtB ggvl%?!ae of

t he priesgutticularhnfior ampottable ircfodiasiph ayrmimil sBicitdB@nanortdh VidRdd obi@ietyedra
i mge reprodyci ng device equipped with a recording medi umincludes video
game nacH¥ Furedity hayq p widewicwing ggglee Bpastficaeapipley of the zdeatronist dstticds ¢l ay) |

which is i mai n body 2501, display units 2502, and arm
units 258&8@%‘2?%88{; eioﬁy}glé display is forned by using the light emtting

device of the [HigsHM sHoMsQNitYy dvideN®hibhSPERYPIRI bf 28R%e F09; 2 ddfgosigns a
video canera, which is conposed of a main body 2601. a display unit 2602,
a casi ng b280300% 1 dspley Aail 200 rseetkico Mniio?q042 2 6iko inputeemtieal 2OAD.ro¢. The

iving unit. .2605. ' I Vi it 2606, baft t 2607,
i o 7 naiett il s Beah e EyloriS sl capeusedia ot flsber gy
formed byrhy sigﬂgexhhﬁhlg %egflfﬂe lﬁmn%taili%ﬁt EifEe | Gherk R BNERRRLS addWRELbORHG t he

di splay unit 2602. g. 11H shows a cel l'ul ar phone, which is conposed of a
mai n bodyacklight, se thatsi pap m2kO2 thinneti displayuninibte 8708, crsl aiisplay daviss cami t

2704, an The (gén% zlsjf)lgyl'J Eevl{(r:]ei itnCEIEQSSéVCIQ}P c%sr;pa};[iylr geqriciéefgrs displaying information such as one
for a personal computer, one for receiving TV broadcasting, and one for advertisement.

20 Fig. 11B shows a digital still camera, which is composed of a main body 2101, a
display unit 2102, an image receiving unit 2103, operation keys 2104. an external connection
port 2105, a shutter 2106, etc. The digital camera is formed by using the light emitting
device of the present invention to the display unit 2102, |

Fig. 11C shows a laptop computer, which is cdmposed of a main body 2201, a casing

25 2202, a display unit 2203, a keyboard 2204, an external connection port 2203, a pointing
mouse 2206, etc. The laptop computer is formed by using the light emitting device of the
present invention to the display unit 2203.

Fig. 11D shows a mobile computer, which is composed of a main body 2301. a
display unit 2302, a switch 2303, operation keys 2304, an infrared ray port 2303. etc.  The

30 mobile computer is formed by using the light emitting device of the present invention to the

display unit 2302.
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2706, an external connection port 2707, an antenna 2708, etc. The cellular
phone is formed 20 by using the light emtting device of the present
invention to the display unit 2703. If the display unit 2703 displ ays
white characters on a bl ack background, power consunption of the cellular
phone can be reduced. If the lumnance of light emtted fromorganic
materials is increased in future, the |ight emtting device having an
organi ¢ el ement anldesheseda abgale r'umabef re@mduohlgr@aicepfrqojp@cﬂwitﬁ n rec@bdindi ch
l'i ght beari i nf orma is magnified alens or the
like to b&° ﬁﬁm’%@‘{}e{ép@e{cr “gg? thicth C%h ﬁ %‘fl?eoﬁl‘:@“ﬁ’é’ﬁdc%y HIEPAdY 4494- Above
often dis I 8t¥4nhu h ect -C |

l i nes sucﬁggﬁs@ Izﬁgge?{lg?ﬂah gAgi'V4E)§ %) eﬁ\?lygl %ﬁ{dr ‘ [rég&ggll alﬁ{%wﬁl‘ @m? ion
i nformati csadig inii 2¥Seasdragpif ke@,ﬂ&éﬂ@,}&peélmeuhxtsgmmemct t iThe dibeldyami3Q 2h6Yi ng

alight emtting element is suitable for displaying animtion information
since of gHRIY PP iEREe HHOEN3 08 Whasiohs disphneent Bo24H magly dighleyeriti ng

devi ce, ps Slln%ﬂﬁmt hai,. ﬁg}tﬁmé ﬁrﬁ%«a r%@x@)ﬁHHFgB { is flﬁﬁéoetﬁ\%ﬁnéw Ehlel iscrht gl%ﬁ!lll'lgbl €

to display rnformation suc I'ONS as ‘posst ¥ ght.
Accor di ngligvice 6f theeréseghibvertidnttonge dieyia¢ emit§Au34E}$ ndrB a.mm Spfiaeyteblﬂhﬁml‘:r@at

mai nly displays text information such as a portable information term nal,
in parti c{ﬂP&? lucigdericgleapipperbyeh adprpréing sneginm @nqhecbﬁ auiﬁebﬁgleawhws it is
desirable to asgi.g i.n n nf or ma

whil e portions a?l%éoh%%ta gg;éé{e tYP% cﬁ?pl @v%d }é@u rourk‘dc’ C(i@p%ﬁgéc@’fi bed

above, 1d he nediplbogRtIS0N digfge ulfs tzb@z | dn@ rmemitst 2 mg dew: eu@ 10 tyhe @Rplay he
present invention is applied is very w de and el ectronic appl i ance oT every

field canfOl'@ﬁ‘ﬁ)bbySmgl@lCd@hi @@Htiwvme@éthemscmapmmm@ethpmlwh:vsmérzbaau rrent
can be conpl et to. the emttin V, f a
i npl ement rﬁg tﬁg m{.]t(% “%h vie ?ﬁarﬁfrfgo‘ﬁ]il ﬁgﬁt?m g?cg 1‘3’“‘1@3 gb ?brn’g 1§

present igMensizon, casaﬁqummglnogxt&ﬁbl%eﬁﬁ&tlb§ pbR3¥o£d RAfbe E&ﬁf(@fr&feﬁzmg unit

degradati on of a li emtting el enent can be prevented. The present .
i nventi or260§5amimage|rmhmnt§5nlt éﬁi@ﬂ arigtt¢iye268ranzapdiconptthmitaltO8 eopetdinddoys

the. areARO8 Eiige ThErfids0 PEIE SolPRAE! PHOSEL BF IWEL B TR ECT g UEniEehg
el ement GaleRBNRS g{cqln%%g, un¥olggever, the invention is capable of nmoving a
substrate between a essing roomfor formng a TFT substrate and a
processing roo nﬁigoﬂH ghowsngeediular ghdnee mhidhiisigomposed of a main body 2701, a casing
2702, a display unit 2703, an audio input unit 2704, an audio output unit 2703, operation keys
2706, an external connection port 2707, an antenna 2708, etc. The cellular phone is formed
20 by using the light emitting device of the present invention to the display unit 2703. If the
display unit 2703 displays white characters on a black background. power consumption of the
cellular phone can be reduced.
If the luminance of light emitted from organic materials is increased in future, the
light emitting device haﬁing an organic element can be used also in a front or rear projector in
25 which light bearing outputted image information is magnified bv a lens or the like to be
projected on a screen.
| The electronic device given in the above often dispiays information distributed
through electronic communication lines such as Internet and CATV (cable television).
especially, animation information with increasing frequency. The light emitting device
30 -having a light emitting element is suitable for displaying animation information since organic

materials have fast response speed.
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20 el enment that are physically separated fromeach other w thout causing
degradation of TFT characteristics or electrostatic discharge danage. The
structure of the present invention can solve the problens of contam nating
the TFT with an alkaline nmetal used as a material of the light emtting

el ement and of degrading the light emtting el enent with noisture or gas,
and therefore can provide an excellent light emtting device. 25 43 CLAI NS

1. A nethod of hethufight emitirg deviceghirtieds thiti ongt GEV c6RufRBMeST NMekhfe REEPS
of : forn'énﬁ_ gn interlayer insulating filmon a thin filmtransistor formed
on an i nSGIaR'Er© AEPRY ngferaties suchsptaes rigalli pations td4ve pdsiber leayjer light.

i nsul ati ng.f4d \: w ring. Li.ne the.first .insulating film
formi ng ancarrl_olg%ly’e{fceﬂéﬂlf'e}%a_ %[/an“pdrqleglecgtlgaset%gfof AP ‘T}n””_f”i e ‘E”f@h‘_s&‘é?ldﬁ i ough
the wiriinfprimatien s@h dshe pbitatsd irfoesstivh iehiddl] M ph@RNY &1 I1&SHHRANENSY A T NY
filmthat covers the anode and the wiring line; - etching the resin

i nsul atsi rdfq repredicingr davicehainis; dessrlede iastigthdght emsangrpntiions 16 hiespragsiert

i nsul at | i i pi.ng th de: form insulating filmt
cover t nartsan b€ gy BoCRREF b el oG e bHBEhd | ayer on the
second i nsul ati ngaf idlagariba@ch\fepﬂﬁidagn@ﬁtisﬁlﬁm@%f%b QR de%ﬂﬁl@i&vf&i?@%%

| ayer. 2. A nmethod of manufacturing a light "emtting devicg& according to
claim 1, thevpeasentning¢riiomeis tapghtdrinvery svigerahd releettonin dpplamandt. evdry Aeleédnod of
manuf act yrin | i ght i tting devige according to claiml, wherein plasm
treat rrentenllp_%(%’c%‘re I’Ctleg e'oﬁﬂ'ei ﬂegﬁaglcpqpp Iy .’Cfﬁﬁgmg@&lglggt @ s cpBglefaddm usHg

gr oup 10 CeRSkgitieRfiRl dBYIRE ABB8BFackdd R0 He iﬂg%@ﬁqgéﬂog?}lﬁ&\?ﬂ'n Qx%gﬁjl%%ﬂts
fluoride, and rare gas. 4. A nmethod of manufacturing a lig " & I'ng

devi ce addedding to claim1l, wherein the step of w ping the anode uses a

PVA- based porous material. 5. A method of manufacturing a light emtting
devi ce according to claiml, wherein the step of wping the anode is a

R oy o0 SR 86 B o TIPSl ORLRE o
therefore degradation of  light emitting element can be prevented. The present invention
15 also includes leveling the surface of the anode, thereby incrcasiﬁg the current density in an
organic compound layer. As a result, the drive voltage can be lowered and the lifetime of
the light emitting element can be prolonged.
Moreover, the invention is capable of moving a substrate between a processing
room for forming a TFT substrate and a processing room for forming a light emitting
20 element that are physically separated from each other without causing degradation of TFT
characteristics or electrostatic discharge damage. The structure of the present invention
can solve the problems of contaminating the TFT with an alkaline metal used as a material
of the light emitting element and of degrading the light emitting element with moisture or
gas, and therefore can provide an excellent light emitting device.

25
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formng an interlayer insulating filmon a thin filmtransistor formed on
an insulator; formng a first insulating filmon the interlayer insulatig3
film formng awring line onthe first insulating film form ng an anode
electrically connected to the thin filmtransistor through the wring
line, on the first insulating film conducting first heat treatnent to the
anode, f&ig'&p‘g aresininsulating filmthat covers the anode and the
Wi ring |ife—aHd~ etching the resin insulating filmto form a bank;
conducting second heat treatnment to the resin insulating-film wping the
Zzo]ge; form ng alsAaoettod a&ubmtf&dlmiﬁg'AHgﬂtq;nﬁﬂﬂlgrdegﬂa_@c@,ﬁ@cjgn%ﬂlgfs_;cpgopanlé;
orm ng an or gglik : e sec .nsyl at.i I 'ny an
forning g cathode on %%gn}gl%liaa ?ljcﬂ%:égfr%ognﬁdlhﬁ 8yet %9.“&1 #’@Pﬁﬁt&gg?mw on an
manufacturrng a |light emtting device according to claim6, wherein plasm
treatment is per fesarngia Gt insulaling Blm®n the imdrhger infulatirpuilact uri ng a i ght
emtting device &ranngla Mridglind G the first iNBREHIPL asma treatment is carried

out in one or no lected f the gro consi sti ng of
hydr ogen, . ni érﬁo‘%gn, %ﬁg %5%“%2’3?‘3‘3?@%&?“%&30@e‘#?°f %ﬁﬁ%é{aﬂ%ﬁaf #HngtbéR@. 9.
A et hod VS &8N Pﬁé}ﬂ Sshipsyatingfiimieni t t i ng devi ce according to claim 6,

wher ei n t he st epfasming piesiy insvdatinpdilen thstvarsivdarias efld BRWiving laker i al . 10.

A nethod of maNUERBEIhdsiA ihdullitng $Tintth FHigh QSXA}?G according to claims,
wherein the Stepc&{duﬁirﬁéﬁ%ﬂtﬁ@aﬁmanﬂdgl?' S a.st? . ofr | eveling the surface of
the anode. 11. A pet of . nenarace fi’i‘?ﬁlndnsl‘ﬁ%% M tting device conprising
the steps of: fOIMPHECAAd% ¢t erl ayer insulating filmon a thin film

transi stor formefdroingmsecombinkwbing fif0todovgr thefahb&d addibebadki ng fil mon the

rans | Ul feh iy : PO0C and 1 bty g
electrical ly corg gﬂfdf“gfatgﬁ%&?ﬁ@ﬁ%lj@r%%f‘ hetodting B8R B 3 2000 g
line; conducting Tl r%t et COP st MeRC LampAdayde;

2. A method of manufacturing a light emitting device according to claim 1,
wherein plasma treatment is performed on the bank.

3. A method of manufacturing a light emitting device according to claim 1,
wherein plasma treatment is carried out in one or more kinds of gas selected from the group
consisting of hydrogen, nitrogen, halogenated carbon, hydrogen fluoride, and rare gas.

4. A method of manufacturing a light emitting device according to claim 1,
wherein the step of wiping the anode uses a PVA-based porous material.

5. A method of manufacturing 2 light emitting device according to claim 1,
wherein the step of wiping the anode is a step for leveling the surface of the anode.

6. A method of manufacturing a light emitting device comprising the steps of:

forming an interlayer insulating film on a thin film transistor formed on an
insulator;

forming a first insulating film on the interlayer insulatino film;
forming a wiring line on the first insulating film;

forming an anode electrically connected to the thin film transistor through the
wiring line, on the first insulating film;

conducting first heat treatment to the anode; -

forming a resin insulating film that covers the anode and the wiring line, and
etching the resin insulating film to form a bank;

conducting second heat treatment to the resin insulating film;
wiping the anode;
forming a second insulating film to cover the anode and the bank;
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formng a resin.dnsulating filmthat covers the anode and the wiring -1inc;
conducting second heat treatnent to the resin insulating film etching the
resin insulating filmto forma bank; w ping the anode; form ng an,
insulating filmto cover the anode and the bank; form ng an organic
conpound | ayer oferming anregint corgpdunidrinyand thd sicoad\iisalatad RGGaAn t he

or gani ¢ conpoundiok@itra caltdde f ing alight emtting

devi ce accordi ng to“% aim 1lzﬁnq§\éhe e?%cgf@ghln%&%&%%t ment is performed on the
bank. 13. A nethod of nanufacturing a light emtting device according to
claimi1l, wheref nAp'Inﬁﬁlﬁé ofy wapwfaeturing x dight eshitting dewicensccordin® e ckiimds, of
gas sel evhereinfplasma thatigentippertnridon thgbefk hydr ogen, nitrogen, hal ogenat ed
carbon, hydrogen fluoride, and rare gas. 14. A nethod of manufacturing a
light emtting &Ceﬁicéordi ng toclaim1l, wherein the step of w ping
the anode uses & PYARRROL Pfmamnfactysing a Light emitting rdsvivedacobrdinm td abimr 6ng a
| |h ght e g"r;hemlngﬁ@m t@@tragfds damipdtamt ¢h ahenod inore &indvhe pad selddiad ﬁbﬁlﬁlhé’f@,rhd’éﬂgpi Pg
t he anodensistig sfiigidrdeeh, Aig¥Sdn Sk e . A nmethod o
manuf act uri ng%a Ili@ghtg@erri ttigérlliéﬂgggi&%é con%@?gg%rgé{}ﬁ%@%pgn o]%:rc % ni ng an
interlayer insulating filmon a thin filmtransistor formed on an

i nsul ator; perfdr %@etb%éﬁdnﬁ@mn& aolight emitfing elevice tdveoidivigetd alphn 6,

i nsul at Pigrein the sterf efrwiping the wiadenges b PVA-bRedbo@us madipge el ectrically
connected to the thin filmtransistor through the wring line; formng a
resin insulatingpf iyl t _cover he anqgde and the wiring line; etching
the resin insyl g?i ﬁkgfﬂ#lhf%% ?gwp%cé‘%nﬁilggbﬁﬁlﬁ@?g flgvicgaaccerding teeglhimds,t he
resin i NOEACH ﬂﬁ&f‘mq iy iping; the arpdetis a stepdor leveling the swafiace g tieadriodeg fi |l m t o
cover the anode and the bank; form ng an organic conpound |ayer on the

insulating fil mia0eetfdddp : e oy gani c_canpound |ayer. 17.
A net hod of mnfﬁrﬂﬁﬁg‘f% nﬁte%iﬁg%n%%;aﬁﬁg?ﬁcggg:ggglf’ap%g#@“ %?Pﬁiq% 16,

thin film transistor formed on an

_ insulator;

forming a first insulating film on the interlayer insulating film;

forming a wiring line;

forming an anode electrically connected to the thin film transistor through the
wiring line;

conducting first heat treatment to the anode;

forming a resin insulating film that covers the anode and the wiring lineg

conducting second heat treatment to the resin insulating film;
etching the resin insulating film to form a bank;

wiping the anode;

forming an insulating film to cover the anode and the bank;
forming an organic compound layer on the insulating film; and
forming a cathode on the organic compound layer.

. 2. A method of manufacturing a light emitting device according to claim 11,
wherein plasma treatment is performed on the bank.

. 13.7 A method of manufacturing a light emitting device according to claim 11,
wherein plasma treatment is carried out in one or more kinds of gas selected from the group
consisting of hydrogen, nitrogen, halogenated carbon, hydrogen fluoride, and rare gas.

' 14. A method of manufacturing a light emitting device according to claim 11,
- wherein the step of wiping the anode uses a PVA-based porous material.

15. A method of manufacturing a light emitting device according to claim 11,
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wherein plasma treatnment is performed on the bank. 18. A net hod of

manuf acturing-a light emtting device according to claim 16, wherein
plasma treatnent is carried out in one or nore kinds of gas selected from
the group consisting of hydrogen, nitrogen, hal ogenated carbon, hydrogen
f1 uori de, wherdinrthe stejyaBwiplfh thé afGddied s ORRWIRRIHE 5iEacR of it ino@dl t i ng

devi ce according to claim 16, wherein the step of w ping the anode uses a
PVA- based porous terial 0. met. hod of manufacturing a |ight emtting
devi ce according ]gBAc‘P‘étﬁﬂq ’i’%{“an@ﬁ%ﬂ"&’&all&]@ ciiingsievige spmgrisiag thgdens dfs a
step for |evelindotrhiagsaw imerdayef indudntmgofim odla tAinvéilthonaeisterafoinedtol hRg a
| i ght emihdulatgr;devi ce conprising the steps of: formng an interlayer

insulating filmapea thin filmtransistor. . th hin film transistor being
formed on a subsg);a at.e ﬁg@}?ﬁgfa@r‘?a @Pgtaisﬁlaa?tﬂ%ftg%’é',ter ¥?’f18ﬁ‘m’w@%l|“§srra
treatment on a sdPFHEBaFHRGHNGNt er | ayer insulating film formng an anode
over the interl afemingsul abde gldciridaily fonmtong & e hg fillmNeaRkesr thifigh the

i nterl ayefirihggdb;ating film formng a resin insulating filmthat covers the
anode, the wrin i.ne_and the .interlayer insulating film _nmoving the
substrate on whi g%lln:lﬂ%af‘ﬁﬂw“fﬂﬁﬁmg #’E‘ﬁ&%?‘l}’lﬁ‘% e@B‘P‘i?E@dftP%ﬁﬁ"aﬂg lipes t
processi ng room €hinedbe i ipswatingsfilaytorfoony betkshi ng the resin insul ating
filmto form a baokductinpheht Gleatignhedthe tds@RinbEMing HRL;f or M ng pl asma’
treatment on a syibidgenelolifle bank; wiping the anode; 46 forning an
insulating filmto cover. the. an Fle and the bank; _form_ ng an organic
conpound |ayer on’ THe Fhigt 39?51@‘??9%]"35 anpds; #pdthe hagst hode on t he
organi ¢ conpoundfQrayeg an grganip compbil lofermanbe astlating fjlm; 4idght emi tting
devi ce accor di ngfdrming atathétle. on the ofg2hit dohpoan®Bgeparti al ly overlaps the
wiring line so that the anode is electrically connected to the thin film

transi stor. 23. t ho f .manufacturing a light emtting device according
to claim21, mi?gwg‘r%'ga@&é manufactyrng  dight emittipg slevice racserding tonelaian Kibnds

of gas sWhewinplasmaireatimentys pexformsshen the bamk.of hydr ogen, nitrogen,
hal ogenat ed carbon, hydrogen fluoride, and rare gas.
18. A method of manufacturing a light emitting device according to claim 16,
wherein plasma treatment is carried out in one or more kinds of gas selected from the group
consisting of hydrogen, nitrogen, halogenated carbon, hydrogen fluoride, and rare gas.

19. A method of manufacturing a light emitting device according to ¢laim 16,
wherein the step of wiping the anode uses a PVA-based porous material.

20. A method of manufacturing a light emitting device dccording to claim 16,
wherein the step of wiping the anode is a step for leveling the surface of the anode.

21. A method of manufacturing a light emitting device comprising the steps of:

forming an interlayer insulating film on a thin film transistor, the thin film
transistor being formed on a substrate having an insulating surface;

performing plasma treatment on a surface of the interlayer insulating film;

forming an anode over the interlayer insulating film;

forming a wiring line over the interlayer insulating film;

forming a resin insulating film that covers the anode, the wiring line and the
interlayer insulating film;

moving the substrate on which the thin film transistor is formed from a first
processing room to a second processing room;

etching the resin insulating film to form a bank;

conducting heat treatment;

performing plasma treatment on a surface of the bank;

wiping the anode;
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24. A method of nenufacturing a light emtting device according to claim
21, wherein the step of wiping the anode uses a PVA-based porous naterial.
25. A method of nanufacturing a light emtting device according to claim
21, wherein the step of wiping the anode is a step for leveling the
surface of the arfedpingan insulating film to cover the anode and the bank;

forming an organic compound layer on the insulating film; and
forming a cathode on the organic compound layer.

22. A method of manufacturing a light emitting device according to claim 21,
wherein the anode partially overlaps the wiring line so that the anode is electrically connected
to the thin film transistor.

23. A method of manufacturing a light emitting device according to claim 21,
wherein plasma treatment is carried out in one or more kinds of gas selected from the group

consisting of hydrogen, nitrogen, halogenated carbon, hydrogen fluoride, and rare gas.

24. A method of manufacturing a light emitting device according to claim 21,
wherein the step of wiping the anode uses a PVA-based porous material.

25. A method of manufacturing a light emitting device according to claim 21,
wherein the step of wiping the anode is a step for leveling the surface of the anode. -
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