; e3e++D0t 6T&LI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG THE SANME
BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The present
invention relates to a Light emtting device with a light emtting el ement
conposed of an anode, a cathode, and a filmthat contains an organic
conpound capable of emtting Iight upon application of electric field (the
filmis hereinafter referred to as organi c conpound |ayer), and to a nethod
of manufAGHEF AT RENGILIRY LkiAND AEGHITR OF SPRSTFACAI BINGAATE o uRt
invention relates to a light emtting device using a light emtting to
element that is lower in drive voltage and longer in elenment lifetine than
conventional ones. A |ighAGGRDUNDdeVTEE INVENTI®NSpPeci fication refers to
an image display device that uses a light emtting el enment. Also, the

fol | owi Ag oletge dpventpr i ncluded in the definition of the light enitting
device: a nodul g, obtained by.attaching t.o a light emtting elenent. a
cpnnesgt or such ‘ige gﬁesgﬁi YT r(’fﬁ%ﬁnt&u%_ﬁllgt‘/tec@it 1eme WftFe"xﬁ%tPtee’BWi”?ﬁ ed
Circuit plemesit omiBed ARG ABIQNBLARONM NElm tRRQon@Insain 1§:Rarit @B&p&&{d | er
package); a nodule in which a printed wiring board is provided aF an end of
a TAB t agrablgrofeemiging kghd wronwdplicatipn ofkiecticaield Gh¢ ifingg hatesthfter referrdad) i s
directly nmounted on a light emtting elenent by the COG (chi.p. on gl ass)

et hod. oA QSEEEE PSR hanhi & PR TPy ec el i Bire el a1 o

dr awi ngsaidifeil Ofhe FtedelLinextorlRIREAL! PRgtli] i RENRY i@l RRl2Y 1ighIBRS, f Or
their charactefistics including being thin and [i ghtwei git, Tast response,
and di r eemeguthaem dvew indarivageldps wnddongl sio elehenngfsed tHaundoneegioand

havi ng wi de viewi ng angle give the light em{ting el ements better

vi si bi | PRSP %B&éfe&?@“’@h‘g‘wﬁedﬁtth'ér?PP‘flgﬁ’éloélf&%&@é”aﬁ‘@%&r‘ﬁéﬁ‘@’eﬁi"é@“a@m

ef fectiyecel empntes ik i ay egpas ' l:d S: are
bei ng act |Svel @ﬁdtg\gnel{tgl e%%ﬁl{eit] i s&lgéa’i gﬁt f?g‘%‘vﬁggﬁ‘ﬂéfn%‘f% i ﬂgpé’{’%"%ﬁt lsnagﬁ% t

| i ght t&efmigdn dheheflidht ewiiniggniecieani sfodule obmdihayby hsackpyy ioedipet seietng

el ectrodes that sandwi ch an organi c.  conpound | ayer, electrons injected from
the cat HEBERGhEPTRGFEE SPGl WA ORic98d YR YE dilar G Ple flewidls Pravedeireyig:

| um nes t.er i RRep! . m ml I .30

exci ?%ng,qmaBn@ hﬂ%‘%fﬁ%%%ﬁ?g@ﬁgﬁ@{?%gﬁ% ret gg%é ?%Igérb&e?glé;%%?’adt 1@89@% ﬁ%%{hé%easi ng
ener gy i @riagdSeiringebdar@ ¥ p@Widetli s0Gnain@netnd TAB @pd br lai DOP;. adbh @gddudd in
excitons generated in organic 1  conpounds take either ringlet excitation
or tri pWBichesaclG dinfegrateq girsuighiscdiraclntpmictean ¢ Mgt fenaitexgetiementy thay ¢
light f ingl et, excitation and elenents that emt light fromtriplet
exci tat{:@n@ {Sﬂolfp%).n @ﬁseséglelklmg't emtting elenents are classified by driving
et hods2.i NbescPipgsh ¥Ethe Rerdtéd Art(Sinpl e matrix) type and active matrix type.
The ones that are attracting attention nost are active matri x type

el entts, for thigpt emdtivaplgblcatsaire dissphagitangion madlesnast-ghigghtiefeflatriantbn wit h
the QVGA_l.evel, nunber of pixels or .nore., An active matrix.light,emtting
devi Ce MRIhG ARG RO et FRETATEHER nsluding g daiy 289 r igiiPiehhe whe one
shown i Rspdre, ahd direbr tudOst 1o& {QREBUrRheR RS WedloCseO0LndifoRNhdORuving
interlayer insulating film203 is formed on the TFT 202. On the interlayer
i nsul atwitly fiewimg20:3)e give Amodeht(quiikilg d¢metts belesr vROBilits fIherdoret the bight

el ectricaJtIé)a/ c%nnected Lo the TET 202.through a wri ng\,line 204. A nateri al
sui t abl EKEE FRERROAE SPsiqesed; ag eHReer BIFFCRSNEn BRI REEERS Af ilihg a

| argg, V‘ﬁj’p‘ﬁaﬁé&@%ﬁag&-beﬁ& acliQelyidadigped i n oxide) film a tin oxide (Sn(2)
film an‘alloy filmof "1 ndiumoxide and is zinc oxide (ZnO, a

sem -t ranspar enit gobadfibhimlight potijtingi klemenfsi bmit &gbt taoeglpribp oodldwigy

those, the ITOfilmis used, nost bec used’t has a b,al[;d gap of about d3 75 eV
and is Rf Ins;m: a voltage is applied between electrodes that sandwich an™organic compoun

laver, electrons inmjected 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



transparent in the range of visible light. An organic conpound |ayer 206 is
formed on the anode 205. In this specification, all the |ayers that are
provi ded between an anode and a cat hode together zo make an organic
conpound | ayer. Specifically, the organic conpound | ayer 206 includes a
light emtting |layer, a hole injection |layer, an electron injection |ayer,
a hole transporting |layer, an electron transporting |ayer, etc. A basic

st r uct ur@ngfouads itaht ciduei tsinghey eslcgaramt of sipietl avitaatre ofhianpaniddepn alehisght

emttin a cathode. |l ayered in.this order. The basic structure
can be %ﬁﬁgfefeé%‘mi%rﬁ@ ﬁmlltan'%l?{a@r%moﬁ‘méﬁt gHdigaon &“‘Iilﬁlleé“fi“ﬁ] Bet con lighelroma
l'ight z5.@m bididdoh 8Y@r. and a cathode |ayered in this order, or a |amnate
of an anode, a hole injection layer, and a light emtting Iayer, an

el ectron transpdritesnfighaymeitiin@aritnencatoadsssitay arvedriving thitsodsrider pasfveer t he

organlc on;gound | ayer 206 is fornmed, .a cathode 207 is formed to conplete a
| i ght el r{éjln&l%}’?émx)éw anfaclive MHGER LRS- ol PR ANFSORHIEHS JHISURGREINIRAYI ng a

30 smal | t ( Fes in the
por  od &e N ER BB SRt (MY e REREISR By (B, Rpine
met al s aduﬂmaidnaﬂmtlneleéJaVGh laﬁtlalhm)ber of pixelsal meek.an al kal i ne metal . A bank

208 is fornmed froman organic resin material to cover the edges of the

anode and pr everf’b“ aftbietmerixdight cpultingdlsvich dauing deligi emikmecaemeidisatnt he
site. Fig,. e pixel h nt f erein.
The 5 act ua‘%1 pI x %r%h?oﬁglsg%gééﬁ%digm%rﬁ? ﬁ(lt)iuggﬁ()%?gg%f] 434 httratgr%h?tl ng

el enept Saneaghmsﬂmemsnadngﬁlrﬁimm fofmEd @n the TIT gonstitute an actl ve matrix
light emtting device. In the above-described conventional structure for a
light enitting d%rvihéentetlmeerumlléaﬂnaﬁém EGﬁs@nanW\?g(pﬁdl meawada) RO5 an butened

(transp ctive n the intey L,ayer |nsulat| f|Im
have d|1ff g’r elﬁn’t%8 ¥ﬁ%rf““’8”§ @]eaﬁ)T %@“f W%"fgg‘nﬁ‘gmwgﬁ ‘IQeat%t[B‘ aepaly
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expansion coefficients are'in contact with each her "as in th

convent ildRafindightin exide} fihg, déwi cv@de(Sanf) dilm, an tdllaﬁtﬁélesofamdnm I@xndn anHe
“interface onam) of .t he materl t hat rfaslthels f
t her Al “ExPERS caé?‘Pf Upasparepf gl JHB’dé‘ polyanjliedfi E’aféc) ‘“eTWé’pgﬁ‘?gdeq s an

el ect r odRosk Othe IMDERH RUsBOkfit bliahsdPRhbd §ibRAd Eaﬁ 8t doahB BEE §APR Hiphg the
organic corrpound |l ayer. If is there is a crac n the anode, the crack

affectstglaspatrmt|1m)the@ﬁng¢cﬂfe@,1blﬁé1@ht:es t he nunber of holes |nj ect ed, and even
degrades the Ii emttin The irr uIar t

surface of the %{b(ﬁ’éga&f%ﬁog‘ﬁ’f’w é‘iﬁeﬁ%r{o’aﬁ*&@ R &% ?rol L& this
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oxygen and noi sture. Despite this fact, organic resin materials s
pol yizmi aiegke 2o qmg;ziryamrdpaoumlridyeicrﬁpem:ﬁ@ﬂlg, the eggaait dcompsad [dyer 206 imdltdes
[ insulating filmand oxygen or other gas released fromthis

terl
interl apalett AR G i 19 UG BUADEHB 9\FGHE TBFRaT Fijcion Rk FSToREF EBver
(e cat WP fciddindAorfRl LLENRE! ATBRc Lot BPA1i0h @Ml abios (15! 2

mat er i al, such as can Sseri ous c¢haracteristics.
An 25 alzéqﬁiname)frazataabdmx%ﬁt emitdng Rt ¥ed haaltﬁdjdd)lfayﬂea' Ethmsammens ahetamge. i n

electric characteristic_
structure can be modified into a laminate of an anode, a hole injection layer, 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

J



of the TFT, making it inpossible to give the TFT a long-termreliability.
In order to avoid inpairing TFT characteristics, it is preferable to
prevent al kaline nmetal contam nation of an active |layer of a TFT by
separating a TFT manufacture step processing room (clean roon) froma |ight
emtting el enent manufacture step ~o processing room (clean roon). However,
anot her problem ari ses when noving a substrate between roons (clean roons)
i s addedatled tihelknlgneuheaiot.ur e process in order to 3 prevent the al kaline

metal contam natj on; e. TFT substrate may be contam nated by dusts or
other cont ani narﬁga%ﬁ@% fgrped Erﬂail PHISHRT IS RalTidhiy e harrdged e

el ect r o0hhl EndihRCORLAR: cRorl AN, (F addde agwlwgﬁemh@t;{lggt of the

present 1 nvention Is erefore to provi -quality ht emtting
devi ce havi ng a Hignd sh@&s{ bng pixieghhd el tightngnielieneametihfrmes iaree. f Taen t he
probl ens descri bed above because of a structure that allows |ess

degr adatdcBi3! PEhPUERT dhPioyiid WHes Plusliy 10b lishotn HiengelgBens gagt structured
manuf act.ur | - L LN [.Ce. -l . pr t invention is

char act eagiSlz@gn |Erpn§11’o’h%t€g:1 anng{ﬂutr[é éef{r]%é‘sgﬁaﬁfﬁé_ﬁvﬁtemg‘ﬂﬁidl%fﬁ%?-s formed on a TFT

that is forned an thabdeUdedtidtied @nvemednbBEtrgurt itbi ilghf emiagde dbvithehe
interlayer insulating film an anode is formed to be electrically connected
to the TRy doghatmgniim ggd thhasods (Fresspardanh somdirctivg matdripl) ®ringd wadhe o
cover th node. fhe.w ring line: the resin insulating filmis etched to
Form a BADDS S HRtel il Ref ey btFabr Bl BR e e MR fifCan

i nsul gt ithgirhddt Msi erférEad oh 0a CRNCurd R RARHEmARGialsh@aBaRKdifftRa: ItAe At i ng
filmfornmed between the interlayer insulating filmand the anode can

suppr es$xpinsiqretnsflzni¢rds axsf ingoaeki wijh cadisettienss indbis coneatineaitlighh emdjiog ni ng
materials that have.different thernmal expansion .coefficients. The |ight
i 11 ng YR MRS ek & IBrg T EoPT R =90 P HerfBeieHEh g FH1HE | s

al so capablier @b ¥ pitsidIe AR (elﬁela%w, & B 63%!:)‘.3?3!%@ ahb@Msthe1ddbat | ayer

insulating filmfromreaching the light emtting ‘el ement. The insulating
fi | m mayobmjating hotegahitcparigpdtatin hightf ¢rhission intoelye bezansicowmpduhd lapeobtlai ned

by surface nodification tog]go h Qk(a treatnent _or a %_g film Ea/ W.pi ng
the  dfodaere i orack 3 ol olBe Srdckhilecis seaatian of hles sEE=L 1 BTSS0I ed
and dustys)QNnfBRaSHd Aks Rigrddd€ (RNBER HARINRCIERARVREL. ZnBYrdRIdFhRY okhe.
insulating filmthat covers the anode and the bank, an effect” of bal ancing
anmount s thd surtace st tednededss affsct gendogiongndatjedianoithotesor gani ¢ conpound | ayer
can be expected. . . .
Furthermore, 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 tormed of an alkaline
metal material, such as Al or Mg, which can seriously impair TFT characteristics. An

25 alkaline metal mixed 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 u

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



Anot her aspect of the present invention is characterized in that: a resin
insulating filmfor formng a bank is forned; the substrate is noved to a
processi ng room 30 where contam nation by an al kaline nmetal or others can
be avoided; and the resin insulating filmis etched to formthe bank. 4
Anti-electrostatic treatnent is conducted after the insulating filmfor
protecting the sem conductor filmof the TFT is formed. A first processing
room ( f iprevent Htwaatkalime myetfloronfaprindtivg:; sheTFAT sulssbe at® hescopepanatédy fduam a
second processing room (second cl ean for formng a |light emtting

el ement .°rT9H0Y, © ﬂaémfl?rgﬁg%flheaﬁ”’amgaﬁ‘ieﬁénzﬁﬁenﬁ’rﬁ%b’ﬁ’@ Famnaged K deqsofetif ayer
of the THILHhfem the al kaline netal material form ng the cathode of the
light emtting el enent, such as AL or My is |lowered. As a result, electric
characteristics of the TFT and the long termreliability thereof can be

i nproved. The anti-electrostatic filmis fornmed froma material which does
not aPfect the resin insul 8 E MNdOMhe bank, the anode, and
the wiring and ¢ r er ' Ji.ke ot her..sinpl e
ot hods. s suchol ROtret oy e el dFSBLOR Bhul BbIRRSIERLY or
conduct iengttingedeaiveihaein@t loaglating licheahiiy clkdesuhitablee (oaf 1R RMERS

10" $[ S/ or nore). An conductive organic material is generally used, for
exanpl e,depdibed abpuechasavseadtagiiueturg thet dlonysriessi degradatieudnn genysoligmm oniss

f or med ' t h nti-electrost.ati,c .filmconprising

conduct %g%{?g%vgﬁ%%e%ﬁ 8? %?glap%tg(r’}tganﬁlhﬁ iég%esrgbg?%g?vc‘ﬁ' Concretely,

pol yehyl ene di ahgtieephaivendRERPnarachelzy@m kiiatead AR aver BsMGBAE BIhatt Y
acid ester, polyoxyethylene alkyl ether, polyoxyethylene al kyl phenyl ether,
N; N- Bi s(thrmfgﬁﬁp@wﬁ'ﬁyﬂhthSkmrmWr@ paliRsplatel; enhiapghidng hidm, is formed on the

N 2- Hydr.oxyet hyl - N-2- h..ydr oxyal kyl. am ne [ hydroxyal kyl nonoet.hanol apine],
pol voxyé?tﬁg/iflgﬁem%ql}%wgaﬂrrﬂe?n 68?%%)1&??%&?9etﬁebeaFIE)X/tlrlg;l%néO?[betC{e)? [é’cﬁ’(ﬁa-g%s—{ler ,

al kyl dlt%hgmlvﬁﬁhgeme,aﬁ kakhn S1dLfORREm i€ fordlckitth RePEaneaHb doNAL Ge vﬂhk%'
phosphat e, tetraal kyl ammonium salt. trial kyl benzyl am noni um sal t, al kyl

bet ai ne Jingl gl resimi insuasinguiinbét efiched tooforinhe binikk ¢haarmodgsie dvipdhidsanedanftebe

easily renoved by water. or an organic solvent. In addition, an organic
Reulht iR TRURFtAM G By PP EREd BEPYRT e 5B PR Ee=Rol yi o dear de,
or BCB (benZOCYQ*_hQ%Wﬁ% fﬁﬁ%ﬁﬁed@&@eé&h@:@ﬂeﬂﬂ%’r 1RLBEhE e¥hahli¢hd ddo The
anti-electrostatic filmftornmed fromthe material 25 nentioned above can be
appl i ed can sedrressnthe dienenatien oAcoicking GepeChy beatt theatipere sie radjdiningnhiatonals s
characterized by..conprising a step of formng a bank and perform ng plasm
1 eat oAt JRVE RUIGER heanal fxpmsiGhAREFieRs. hEb ligh cep i clemep S ARd on

t he ano r ald 1 zgtd 5 f I 13 h of the
A A A SRR R R o R SRR R S
pr event seltdsed hiznk therinterln wrdasilamggi fils fiomstachngahd lidegmidimgeiedent | Ght
emtting elenent. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS | n_t he acconpanyi ng
drawi ngsnsufatigg filmamay bepraineragnicoinawating Blipngf BandeHoered HamifaeedPY ng a
Light et dNdodlBUiRR hibudh SRAARESG A Br AB1 &R ment  mode;

By wiping the anode. the irregularitics 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 film 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.



5 Fig. 2 is a diagramshow ng an exanple of a conventional |light emtting
device; Figs. 3A to 3D are diagrans show ng a process of manufacturing a
light emtting device;, Figs. 4A to 4C are di agrans show ng a process of
manufacturing a light to emtting device; Figs. SA to ~C are di agrans
showi ng a process of manufacturing a light emtting device; Figs. 6A and 6B
are di agranms showi ng a process of manufacturing a light emtting device; t5
Fig. 7 is a di aghetirtSREN M Eertagaiiprendytted afteyihngniaitting filinglet pemdctinzng

devi ce rocess. H.g.. .8 is a diagramshow ng an. exanpl e of
carryi ngﬁggér@’wﬁ@ @%} ?ﬁhﬁghg'e{?i Ce"s nd#ig‘ctt @foéeb?’&’c@g’_g? &!‘fﬁ‘g@? "YROUMd 9B
‘are di agbamemingw TBT aubQahd RYscphfautet #6@8 £ 9fcofd |prehtsigM 4dh NeBR: ARV Ce;
Figs. 10A and 10B are di agrans showi ng the structure of a pixel portion of

a |i ght Tepmy ferfgraiegiackeght Rrgging Elomano  1Tisathe rdkadranbkashowiend nexanphes of
an el ecti i ance. Fi 12 i.s L agr am show an _exanpl e of carrying
out a’l it[d%]t(é Ctg‘ﬁ%p!ta%' ?rn FH“gleggf%ﬂ ﬁtb?na#%&eﬂlgm F‘B{:eég‘g?or e tfiegp‘l”é‘)dé fi B§r am
showi ng Iaht exarmk @ledtent el BRI U MA id IcdRteMALd RYuHEMEGR: %ﬁﬂ&!&é‘ﬁ@& e
process; Fig. 14 is a diagramshaowi ng results of AFM neasurenent; Fg. 1~
is a di &tk Ehew Hy lergtdrmgelbdbiliFNharessun brémprovB8d Fig. 1C is a di agram
show ng resul of .AEM nmeasur enent f‘orr'rzqiggﬂs' 17A to 17F are diagrans showi ng a

process of manufatturFHESENC P S AR AgnaEtrlchich dpee aolaHEE Weth an
embodi megdin ifsulSing ¥BA R FortSR: MEL AN AMBAS NAW NI ik 25E3% & removed
manufacturing a lrght emtting device: Fig. 19 is a conceptual diagram
showilpg by vpatodweshimn oplibe edsr ofinflh enepiiods.enAs Sudhnhe nhdonil, a material having
: conductivity necessary for conducting the anti-electrostatic treatment is suitable (for
example, 10°[S/m] or more). An conductive organic material is generally used. for
example, the anti-electrostatic film comprising conductive polvmer is formed by spin
coating, and the anti-electrostatic film comprising conductive low molecular is formed by
15 evaporation. Concretely, polyethylene dioxythibphene (PEDOT). poivaniline (PAni),
glycerin fatty acid ester, polyoxyethylene alkyl ether, polyoxyethylene alkylphenyl ether,
N,N-Bis(Q-hydroxyethyl)alkylamine [alkyl diethanolamine], N-2-Hydroxyethyl-N-2-h
ydroxyalkylamine [hydroxyalkyl monoethanolamine], polvoxyethvlene alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl diethanolamide. alkyl sulfonate,
20 alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylam
monium salt, alkyl betaine, alkyl imidazolium betaine, or the like are used. These can be
easily removed by water or an organic solvent. In addition, an organic insutating 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 surface of the bank after heat
treatment is performed on the anode for crystallization.

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

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

moisture and degrading the light emitting element.
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Figs. 20A to 20D are diagrans show ng an exanple of carrying out a light
emtting device manufacture process; Figs. 21A to 21C are di agrans show ng
an exanple of carrying out a light emtting device nanufacture process; and
to Figs. 22A and 22B are di agrans showi ng an exanple of carrying out a
light emtting device manufacture process. Figs. 23A and 23B are di agrans
showi ng an exanple of carrying out a |ight emtting device manufacture
process. t5 DETAI LED DEBIRIEHTESHR B IONFO PRI RAMWY BNBODI MENTS Enbodi nent
Mode A TFT 10l ﬁstforned on.a substrate 100. The TFT shown here is a TFT
for controlling A& SATERPFIMAY Mt 0 a 1ight enitting el enent. and is
called in this specifi Gatiron A dray ERMinE N Rldd BY TRIrLOt &FAQ%EA)- 20
m is

e

On the current controlling TFT 101, an intérlayer insulating fil
formed feorttiplsaiaunick Zmtdcoriandheith ap embayiereni medé;ati ng film 102 is forned from
an organi c resi .ma%eri al.. such ﬁls POl imde, acrylic, polyamde,

pol yi i deani de, T4 epody d28&h Shey CHERRIS Y/ et SIBaY EheNak BeNaGBitane

aver age gehicekness of about 1.0 to 2.0 um The substrate can be properly

| evel ed by forming the interlayer insulating film 102. Moreover. the zs
interlayer insulFagsi gk fio 1302 aeen diagehumese sipaviagi 4 ipeocegpat imanfensingce lizhgani ¢
resin materjals are lowin dielectric constant in general. Next, a first

i nsul at CRYUPBIRYIEH3 i s formed on the interlayer insulating film 102 so that
gas rel eased fr t knter | Lasu i:ng fi 0 . af t he
Tant emtting SlEment © Tre Ty Fag bR o bl s HAERRkcg L T

i nsuliat emgetingidewnicest ypi cally. a 30 silicon oxide film a silicon oxynitride
film or a silicon nitride film or a |am nate having the above filnms in
conbi nati on. Th&ES Pét 19 RSuPkt Flagrams MqvEng or RE¥CYy OpImaskEcvme & light whi ch
the reacgti: ure is set to 20 to 200 Pa, the substrate tenperature is
set to %‘8}6&?%85\3%% and the high frequency (13a6 MHz) power density is set
to 0.1 to 1.0 Wrigst 6hotindlBCArki diagthme habgtg Alpr@fchabl edifacturfigl £dight | m
contai ning one or nore kinds of gas elenents selected fromthe group

consi st FtiBg deNi@f:ogen, nitrogen, hal ogenated carbon, s hydrogen fl uoride,

and rare gas IS }‘onir{ggtdlla Urg&laﬁn% treal genie Crfor rredtgg.athhe syrfgce of the
interTayer i nsuf % i ng 1T TRET Bar et TP R HER RatAh A B8 SFY&d
pat t er nmdasufagfuf@grocésscont act hol e reaching a drain region of the current
controlling TFT 101 is fornmed to forma wring line 104. The wring line is
formed from a AFig 8lisrmdiagaamishéwinmaasxampsndfuetrying anetdighf emitjingdetioe an
alloy fil mfoft Al and Ti. The material is deposited by sputtering or vacuum
evapor af1PBRFS™ S BPH°S fi Im and the obtained filmis patterned into a
desired shape. Adkr aRSRAMEN hreCRIHMGS sNGvihk laNed By sud@t T8 TEKE eh@iiSEr Ve as
an anode of the Il1ght enmtting llayer. The transparent conducfive fil™t |05
is typideitey formed fromindiumtin oxide (TTO, or fromindiumoxide with
2 to 20% of zing. ox| m xed therein. is The anode i.s formed b
tching the i1 afiesal R ahd 10k d SFewws THavabs erBCURS of PIRe BRHOMO | s
formed ppd Afaingtdeertment is conducted at 230 to 350C. In this
specification, an insulating filmwhich has an openi ng above the anode and
whi ch covers t hBigedijestooflH e daapodes siewind tathpds & doadeuidamgsiandB and 10)
The surface of fhe_anode 106 is w ped using PVA (pol yvi nyl _al cohal)
-based zo porou lgsélgﬁaa g&rag) Y INE The MBS Pl g vty d 1t PRVBRE fRECS ur f ace
of the pppde hA6,RRAsr enove dusts therefrom In this specification, w ping
an anode sur?ace wth a PVA (pol yvinyl alcohol) -based porous substance to
| evel the surfaEe. &bt o diagraen hostise ihetaeafplood dasryéngsesdatt asivnpidagee Af t er
W ping the surface of the anode, a second insulating film2110 is formed. z5
An or gaffRBUIeEHEFORIREESFayer 111 and then a cathode 112 are formed on the
second insul ati fi iy &ihgramTﬁ%w?r?ocl%E\ﬂtsi&%ﬂl\ﬁ%%}g nfeHeH}-llo is a polyimde,
pol yam de, acryli°c, or other orgamic resin insu At ng filmfornmed by spin
coating to a thFgkiessa @hgrhnt dobinpResullief M hdsgempaynd | ayer 111 is a

| am nate that has. in addition to a light emtting |ayer, a hole injection
| aye?d a hol e tFi@nspera dingrameshewingrepdiseof B od kimguicagat:, an 30 el ectron
transporting | ayer, I ron.iniection.layer, a buffer.layer, etc. in
conbi nati on. Th%%ﬁhll?&kr%gs@%fr%t e orrnéasrqfc))\gmé‘o%ﬁéﬁcﬁas Iog)}]é‘]rnui‘ﬁll}/ri”g 6(r%1e’fchtlar ably
about 10 to 400 nm S
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The cathode 112 is fornmed by evaporation after the organic conpound | ayer
111 is formed. The material of the cathode 112 is MJAg or a Al-Li alloy
(alloy of alumnumand lithiunm. Aternatively, the cathode nay be a film
formed by co-evaporation of an el enent belonging to Goup 1 or 2 in the
periodic table and al um num s The thickness of the cathode 112 is
preferably about 80 to 200 nm The state of the surface of the transparent
conduct i ¢gittind dBvadetif heodrind@ whtheatemdirhéntobser ved by using an atomi c force
m croscope (AFM, and the results are shown in Figs. 14 to 16. The surface
observation in thEgs lédbanl hehtarudegrans shoNers amepsnt ok Orehalgetuang ©dighto film
that is Jrr?ilitgr%ddetvocea t hi ckness of 110 nmon a gl ass substrate and

crystalli zecflcby eat treatnment at 250C. Figs. 14 and 15 show t he
irregularities dfigt heissbshdeptial aikfacenabservedddtionFVbcehowmd prefig. 14
are results of observing a neasurenent surface before w ping treatnent

wher eas IFreptions shows results of observing the nmeasurenent surface after
Wi ping is treatnent.. Fig. shows the average surface.roughness (

befora and af t e i A0yt AU e Sern S BORE e G RS BF SHIEREGRT et

Cor por atd@itingdfevitcRYAubRaRE pRREQUS material for wi ping. The -average
surface roughness here i s expanded three-dinensionally so that the center

|l i ne aver age heilght. ¥ ina@tChare i-grB066Howiap dnecxappllé et cwirying roms peeghtt o t he
20 surface to be.obseryed. Fromthe results, the average surface roughness

on the rﬁ?&g HE a&&‘EEPEOCFEéIE‘E%d_ and the levelness is increased after
the wgpi ng ”eatH‘TEQFZZAE&QPQQ@%Pé dih fﬁﬂl§sll%ﬁﬁ?x9£hﬁr%95mﬁlecﬁscaﬁy91%S&ﬁ'apl"iglf?n
about a light emtting el enent thag I's 25 manufactured usihg the present

i nvent i cmittDesievideevhrnéroairevptdeessef erence to Figs. 3Ato 6B is an exanpl e of

a nmet hod of manufacturing TFTs for a pixel portion and TFTs, (an n-channel
TFT and a p- chanriél 2PPT§d &8 areifiagiany diomdng er sEampe e Yingmt on''$he sane
subst rate%ﬁuﬁ%edégiag%anta%cmrggr ag the light emtting elenent of the present

i nvention. e driving circult 1S provided in the periphery of the pixel
portion. 30 First, a glass substrate 900 is prepared. In this enbodi nent,
barium borosilicate glass. typical pl e of which is Corning #7(1i 9 Mss
or #1737 gl ass BETAILEPJRABSCREFTION QF il RREFERRELI EMBEPIMENESH o

bor osi | iI?rﬁ c?di%legtsﬁohé sable as the substrate 900. The substrate 900 can be
any light-transm ssive substrate. and a quartz substrate may al so be used.
A plastic substratiEmry Reoendl 6y edubdtratd 10RS The TERbhdves hatane RI~foal nst
the process tenperature of this enbodiment. 5 Next, as shown in Fig. 3A a
base i nswnaeiling fi ¢urrago 1tlowingoimede dight hemitifs tetearantoeod f sopallsd imdbisat i ng
filmsuch a .Silicon oxid | iJdc nitride film or a silicon
oxynitr R llczﬁlr%n a-s-a.qufTePﬁﬁogggﬁﬁlggF}g}]@ eﬁf&ig&aase insulating film90l has a
two- | gyer structQy ge diRWBV@ntroBingi THIN €01, 3 ShiteBivelRisRliRa Ml vIo2liayahedof the
insulating filns |isted above may be used as the base insulating film The
first | dgeplapprizdtionhbaddeiinsdbygriingulatingnfiin BE1isi Bracdifroeom eosepmictieside film

‘901a forned.t.o t hi ckness of LOto 20Q nm,(.pr.efer.ably 50 to 100 by

ol aome CVECTY G 45 PPLABRRoR S refymidenytd BTk E0 ek Frilay LB
oxyni t ri@enhblddSRdi) (6 PaPOsH biQRed HidiQessdt o2 %0 @ Z03dms TN subddde. H =
179% formed in this énbodi mrent has a thickness of 50 nm The second | ayer

of the bBaseéd poopkay ilegldd bmieOdingstha islctlaonnoxymig filndel (i | MM@odterf diened t o
a thickness of 50 to 200 nmtS (preferably .100 to 150,nrp hy pl asma CVD

si ngPS i BART B L4 T B AR ST PP SR SRS RSP e T AR S0 B

( COMOSi|hi,GR dfedcke ocRistarit B2Yne@ = 59% N = 7% H = 2% formed in this
enmbodi nent has a t hi ckness ©f 100 nm On the base insulating film90l,

sem conduct or | dyeatsa G862 itsolafifd fikmel 0Bas fedched Tnehs eénetord ustibring dymrid)2902 t o

905 are fornmed by patterning into a desired shape " .
so that gas ){'elgased rom t%e interlaver ?nsulagng fnmp 1()’3l 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 oxvnitride film, or a silicon nitride film. or a laminate having

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



zo crystalline sem conductor filmthat is obtained by formng a

sem conductor filmw th an anorphous structure through a known net hod
(sputtering, LPCVD, plasma CVD, or the like) and then subjecting the film
to known crystallization treatnent (e.g., laser crystallization, thermnal
crystallization. or thermal crystallization using nickel or other

cat al ysts).., The senm conduct.or | ayers to 905 are each 25 to 8 min

Chi cknes TS BT TP AB 50" S4 Kg n Pe Rr Er SR HE e o5hab Al The

sen condwoto addl thihih f}@c%uehbﬁgiﬁ% M) pdlalel QORLIQTis @erSth ). N1 pORERH M
(SixGel _ x (X = 0.0001 to 0.02)) alloy is preféerabie. In this enbodi ment,
an anor phstree dischogn f Alteamalivdy.aa tdurask figs scaptaiBibg nanei sr mrergdndsy opleasma CVD

d th | ut tai ni ng ni ckel i d to the top f f th
amor photasis ST PP Hrosiiorpronaadh Ry P nBdp SRk el ¥t 1o

dehydsoggnaigeR fludfdd, ahd 290 Gas <A IBTPHI%Qma th8hehPpdrRRHBlon Ry SlrBLE bzat i on
(at 550C° for tour hours), and then to | aser annea? for

i ng treatnent
i npr ovenkenintofayeripstlatdiig fiint.y to obtain a crystalline silicon 10 film
Patterning trea nt _usi ng.photolithogragphy is conducted on this

crystal |ql i ne si J i éawaftgql 2} 5 ggg%ﬁ%ftaﬁélssaea?%?gcm‘efrgrmfay%?%f 9"920%t6°'9‘6)§¢ The
sem conquekof, 4 G%E! & ! - i tafBn fite A
impurity ae%fner%ent %[)orgon ort %ho@%ﬁgm[s llﬁ%@ordﬂé\)‘r1 t o&g{)gﬁt?o?m?ﬁg”t#? eshol d of
t he TFT404f t €he svitifelifoisnathaniromn 4 Abfikent & Ahdiliataon doagenive HE2altfom90r-. | f

| aser crystalljization is used to formthe crystalline sem conductor, film a
pul seoBiaflpufipei¥ysad di- chi MAGHRS ﬂ%ﬂf@lt@&% | PRYETIBS BF YAOPAM qVABYRLOYr  yVO-
| aser c 4 b ] Y10; hesen out of these

| asers ﬁf%&ef%%eq%% g@%%@@ﬁ%%aq{aéﬁcﬁ@g? dgglg% %eggn optical system
before irradi at iAngatdparenesdmduductinn 105 ligforined TReU@NsceaNal 4 amglealf the
crystalljization can be set suitably by an operator, there are sone

pr ef er r d@hRERG lgier.  VAhe Aragspassad corductipgsBim 195 isdupcalhy Brmed HOB BOWE t i ons

| ud | I i.llati. f . |
enr oy ABRePTEn BoBbrE RaBRT kbt GRRLET G SBeP L T RIS ' hen o

YAG haser is usqile RiRleiabbanedMi kichigy iRl igepisdtngodditisecmpd JaL moni ¢
thereof, and setting the pulse oscillation frequency to 30 is to 300 kHz
and t he Thaeftere adpgly 10&issiprped andIo@t rept@ew iRgprductedtay 8@ & 30°C3sdn this s00

mi/cm). The l.aser light. is,caoll.ected into.a line beam havi.n 1. dt h of
T00 to 1B Foueliin RSfEhE = Bt aiclEdhs RERE AR B o
the subgid éos vf thb ahbiee ib%é‘l'[@dds@ﬁaﬁﬁéﬁ?ﬁ.él@ ald ) the overlap ratio of the
linear laser light is set to 50 to 90 Next, a gate |nsulat|n? film906 is

formed to cover Thheudess afchelaradsrlOpay wipedasing0PP Ve (90ls vinYhalcefetle—asedil at i ng
film906 is formed froman. insul ati filmcontalnin ilicon. b | asma CVD
or s pht EIRGIEERIEe Ak naget sEinos iguie ThiE hare B dbantic b ET

si licon gxynd HididendrelBin( CUMARI dpeBifichkdn QwipPle ™ 34e QuiTa@OhW@n Npva/% H =
2% formed by plasma CVD to a thickness of 516 nm The gate insulating film
i s not Kpotitied wlrohdlp didsed gorasysnibsrancke téilkml b ooince egndbeamomgy divds a
single layer or a |lam pate of other zs insulating filnms containing silicon.
When a SFFEYR IHRPIestd #5941 %ised for the gate insulating film the filmis

formed by plasmggfVR;j fﬁgwﬂé clLEQP 1hd Slodael Bebn@hddesink itaAl Ab @gnfda. are
e t to -10 Pa, th

m xed, the reaction p sure 1s se , e subStrate tenperature is
set to 200otgan#06&@npand tdyer Hilgharidr exgnencyth¢d8da62 Mz ) fopowdronddmssdeynd s set
to 0.~ to fl‘. S Wcm for electric di sc_harqg., 30 The silicon oxide filmthus
formed éaHiabingfiliellOx cdipp sefond Hasuticng filg 1P ds a gobviaidepRlxamie 4B ing  ri 1m

when t h%tl{e-\‘ b@aﬁﬁ‘%@éi}{ ?I‘E-Uﬁi"('iplé ?ﬁ'l’ﬂ%ltmetohc%r Jb’ﬂl ccﬁiﬂﬂg % b Meidess 4000t P fP0C. 11

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 layer, an
50 electron transporting laver, 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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A heat-resistant conductive |ayer 907 for formng a gate electrode is
formed on tl~e gate insulating film906 to a thickness of 200 to 400 nm
(preferably 250 to 350 nm. The heat-resistant conductive |ayer 907 may be
a single layer or a lamnate of two. three. or nore |layers if necessary.
The heat-resistant conductive |ayer may be a filmcontaining s an el enent

sel ected from the grou nsisting,of Ta, Ti, and W_Alternatively. the
oat -1 esi st ant  EEnauELR B Ry REY T st wf Srl RS dhsor the
el ement gi1l jsstegle@bovge anchrarRerhelement 91295 Mpadld-oy Alillimigent.abpidig a
conbi nati on of the elenments |isted above. Sputferl ng or CVDis used to form
t he heatlumesinst zmt lobwdyct | Mécinayedly, Ithe ontedet maretdeace fihe fasiedt &nce of
the layer, the concentration of .i ities cantained.in the |ayer. to should
be | owe Rt RAFIORE! Bk a™ LU L SHP rPrgdP Hectr GG Ol Aad BREHIYPr educed
to 30 ppR @lckh&8%r thdediad I?Mhﬁ?ﬁﬁy atouV¥d id o smformed to a thickness of
300 nm The Wfilmmay be forned by sputtering with Was the target, or by
t hermal CVD usifg sungsf ehe haxfatd worthdetr{ddfdredt. cdmiveiitchdilmcaber, wipi@gW fil m
has to have a |ow resistivity in order to use the V¥f'|ma a alte

el ect r JHFREIMANLGS QOSHBPS Pe e sing piy RIS HORRMATISFPRA /3 Mo MSTEren Bier . i s
The resghﬁ%\{htlrygso;“(ﬂ?ﬁ Wfilmcan be reduced by increasing the crystal
grain size but.”if there are too nany inpurity el enents such as oxygen in
the Wfilm cryBieaddrfazabbiivatidniifltibeinedditr@nt ades @s bhecas@eirghi nirfage an
Accordilg%)lé when the Wfilmis forned by sputtering, a Wtarget with a

pur i Yy bn ghat gs umegdggon thiskpess P hB nal gh aaglass spestiate enckersabized §Yal | ow

i mpuritjies, in S tomx inthe Wfilmthat is being formed. As a
result,heﬁﬁtéewgﬁaﬁaggts(gan have a resistivity of 9 to 20 y52cm Sputtering
can al so be usemlgd. oi4f od A shéewfthé Niré@ilarithe diaBé siigsiast anface bderotd ve | ayer
907. The Ta filmis forned by using Ar as sputtering gas. |f_an appropriate
anount AFMxe ShewrrinjEgalitaw tesulishel ehsaring p mpagiementhirfage defoas vdpingss of

t he obtained . Ta film.is_-eased to.pr nt . ' r eel | f. The
Fesi ot 1 G ekt B 1o RS QRO elfe s R R Wallh & 20,
gat gselipcih@de. On the other hand, the resistivity of a Ta filmin (3 phase
is about 180 uS2cm and is not suitable for a gate electrode. ATa filmin a
phase can readifig. be sbbwaithedviryed sumdaggroughness Bk befPreg amd aftey fIPRZTaN

filmthat has a.cr | structure ximte, to t,of .t .
Though TEImENdair Helldhendp atihle: BFCBKoPIAE) b0a PR pSrapafad PASIE, |
doped Vit bzi;ahg.spmé Boerkdd sur@c@ ra@hhéds HeRES exPindal Ohtee Aithens2bhallnsungiar t he
heat - resi st'ant conductive | ayer 907. This inproves adherence to the

conductthy echitet hint aviregs deight defireddon JIRnBOGHlecamnbs appliedi with irespect1® theat t he
sane tine, the iIiconfiI‘réP(E)re ents m, nut e am)untf al kal i ne rrgl'%al
5y 08%from

f _al
of erni*Eae dPnBY QHROERE b |l IEnaEEse, S T e S ASBOBS 1 o1
di ff usgﬂ&;hﬂ:ﬁfé t g\ﬁg{cb [ Sled ARG U BvdiRSY SR AQ8vipMatausen Tt eri al

|.
IS use preferable resistivitv range flor t he heat-resistant conductive
| ayer 907 is 10 to 50 wS2cm 5 In this enbodinent, a TaN filmis used for
the first conductive film907 and a Wfilmis used for the second
conductE®eediment bog (Fig. 3A). Next, resist masks 909 are formed using the
phot o i t hogr aphyy{ eeBkfiey (M8 belcbisd GBON%: SibRALARNhe |eferfi@i: thadisout
The first etching treatnment 7 s conducted under first etching conditions and
second reimifidigred Qithict tho MSeschtoinléntiohi s Desdibai heret withnefefRceta Rigsg3appar at us
is used, Ch.CF.t, and O= are used as etchin as, the ratio of s flow
rate tHd &ofn example ofq pxtipd/qignanectmng 181s fwy“ﬁba%wﬂd’ffldsﬂglaw(?m is

given at re,of : J - ( MHZ) (Rawef. of 224

o om ePRECTRY 80 ptpphel BegF IR SR AT el SR

subst anjubatdty. MEgABikVIE I hii 188 liyel dntigihgl cterdginlot @@ dréeneinoentidre ki I mi s

etched under the is first etching conditions. The first etching' conditions

are t hehiving eistélds pepvidrsl 1g dlecoprdi PEEYHIL e RIBFIFCFIBs wi t hout renpving the

resi st masks. r the secand etghy ifions, . L sed as
3 e LR SeRnd. e1alY 18 HERILET 0. RnRtigldt. BhEuM

etchi'ng gas, the ratie of ‘gas ow Tra ereof 'is set to CCM and
RF (13.t5hfodWiiEe ROME! tyfc:Qi 4@Mmpal ofl Wiiels SHrEreing 14 PEYt glagener#t/e7 ptlasma. RF
(13.56 WHz) power of 20 Wis also given to the substrate side (sanple
stage) zo so that substantially negative self-bias voltage can be applied.
Conductive filns 910 to 913 having a #irst taper shape are forned through
the first etching treatnment. The angle of the tapered portions of the
conductive layers 910 to 913 is set to 15 to 30. In order to etch the filns
wi t hout | eaving any residue, the etching tinme is prolonged by about 10 to
20l c for over-etching. The selective ratio of the silicon 2s oxynitride
film(the gate insulating film906) to the Wfilmis 2 to -l (typically,
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first taper shape conductive layers 910 and 913 as nasks, whereby first n
type inpurity regions 914 to 917 are fornmed in a self-aligning manner. Used
as the inpurity elenent for inparting the n type conductivity is a Goup 1~
elenment in the periodic table, typically phosphorus (P) or arsenic (As).
The dopi ng here uses phosphorus and ion doping. The s concentration of the
inpurity el ement for inpartin% the n type conductivity is 1 x 10- to 1 X
10"t at épeAesHofiGprame Ipperapragpd. el ymahorspilicaly gus 19 14akly adtie sebstgite 3B) .
Second hing. tr i.s then n i Lenoying . i St
masks. $@§-52§%%u g%gﬁlABC%}égfﬁﬁﬁgmggg%ﬁgﬁﬁ%%Q@%Fa%hg§¥dt ﬁbgggggﬁ#ig
condi ti ems Agdbd @edt h Aepieficibsend hiay Mrempioviheiisas andaelesibiapg: dd.aat ment,
simlar to the first etching treatnent, to the I CP apparatus is enpl oyed,
CF, and U@ proggse taipegatis ditbhicngodasnt.t he ratio of flow rate thereof is set

to 30/ 30 SCCM d RF (13a6 power .i s qi Vv a pressure of Pa to
Genarte plasa ek ot 1 Es ) ianere s il 3t S RGRITH: B e i®
subst r abhe) Fofead SRURLB HIAGRLD 594 kRbn 3xRldIBMAR KR Yhidige #Mmy 6r $&llitobi as
voltage is applied thereto. Fortned under the third etching conditions are

conduct iowgnifridengilifl 8 it gh@2¢mrdment, be Wass ifigulatingnilm he0 ITANG fa Fwe-dayer et ched
to the sane degree (Fig. .3 VWiil e | egving the resist. masks j.n thei

bl aces, SUHGUE: QR Bt eTbsth b MORE RBP4 R of Lo PrIBt Ty (ed

condi ti gfsve HRHBE ubdiead @ELLE BEANNOGGONH BESIavé ¢¥ Kt BAL Abulsdid fiGh, and
O= is used as etching gas, and RF (13a6 MHz) power is given at a pressure

of 1 1#a%0bigesiicat exyliasidilnR 16 ¥8insdl tHzthigsoessrof df) 1@ QOWnims (fatfsmbli Mén to

t-he 20 substrate, side (s | e stage) so that b ntially.negatiye
ol f-bi b 1081 TGk IR e SRR PG eb AP un it TR 1 our  h
et chi ng ,contide! f1S doQaf QE&%E&%%Qra%ﬁ&?@? Lapgues iverdi INs. 924 0 9279 { Fi g.

3D). Then secong doping step i1s carried out (in which the sem conductor
| ayer s_ ésremedojpethisrvembodimeant thypea thiqgkonesst 9f 80 ementThehsazogh layee detborimsshape

first conductive filns 25 922a to 92a). a result, secon ty i mpurity
r egi ons IRsgkting figmP Qg 2,sgicem oxyRiEide gy %@3 gt %if@m&?s ‘?ftﬁg) @t@ﬁﬁ’é‘?

for i j t.hat: i | & I L St pe.d ri

Feqt ahe CREEFFRLP 300" O sy b pFRRRSCY Dl b et b SRR RBOC T 1 L ype
i npur i t yilicegioRnitrédesilm 9011 (eondfdsitiontratid: i + G2%, & en¥I%nN. = I7fb, tHhe: 3%¢ond

dopi ng step, the sem conductor |ayers are doped with the n type inpurity
el enent femmsd ip HiipepRodiment haser BEkBess 96APY BWs of the first |ayer second
shape conductive, fil 9 : ank N i b S {on, i of the
second n type i U Eass BERslie AR ool hchilbhaRRBFIiyE i oUW
shape canduehictndhittbntay@22a01 ¢o 985 arafernedl bedatt@uing' vo st ditsd fshape a
‘overlap') regions whereas portions of the second n type inpurity regions
t hat 2elo crstallineesermigondystor ifilest thatis epbtaieesobd foyupe 2 semdtpedpdier film igithsa t o
925a are_call ed

off (. off stands for 'q%f t~ k QNS i Var Re AS
choan 1 Amross bt pfesed SR mihod sad Bk, LEENE kSt Sna

"933b) arfigef QhlEthehN shB)EctRRMIGOTHHC O kh AWMLy R Bza IRAmIRSREE! ilvety.

which are to serve as active |ayers of p-channel TFTs. The pondﬁct|V|ty
type of ctyswllizapon., thermelgiconwell@atdon, 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 550°C. for four hours), and then

to laser annealing treatment for improvement of crystallinity to obtain a crystalline silicon
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and 933 is reverse to the one conductivity type. The inpurity regions 932
and 933 too are forned in a self-aligning manner by doping the

sem conductor layers with an inpurity to elenment that gives the p type
conductivity while using the second conductive |layers 922 and 925 as nasks.
Prior to this doping, resist masks 930 and 931 are forned to cover t he

entire rfa s of the sem conductor, | ayers. 903 and 904.t hat 1.0 serve
o5 acti v aERe e ReuRERHS e AT oy S R s SRR sbSomng o3
are for rfggl Lg)fofnorheci;oml(r&g,dgc%ﬂgvgg bos anens( BZHf i) - The concentration of the
inmpurity for inparting the p type is conductivity is set to 2 x |O to 2 x
10z atoms/cnt |Tme6amhrcomﬁu¢tbuelapers)9@é tor‘?ﬁurma:vyberécgrednsrttgsmtantd @BBnt Af a

cl oser | 00k, regions 932 and 933 con n the inpurity
el ement 1eﬁat1t>gr Gab By Wg P%éﬁahm th?ccrﬂrs (Perhreghod tfﬁ?Mgn%tﬁrlty

regi ons tgg%rﬁggoggﬁhggyrg ch?ddEFch?SﬁFQ o> Fwpstioning as a sour ce region and a
drain’ regl on of anne1 20 TFTs 1f they are doped with the inpurity
el ement for i rrpaf tasetgctvlsalltzang/rpes asddiecormi thy drpstallisoneeitbnatdi@ntiin,ato 3

times higher than the concentration of the inp urrtE‘/l el enent that gives the
n type CHHGRSERGTTSIYPFIOECRRRIGHS WAVE F¥EMe] REdr YAYeRSSTnAUY ¥ rgset r«rrrﬂpeszr is

f or med se u

i nsul at %%g"t‘&f'm gg%qi l?ﬂﬁﬁg\rﬁa:}ﬂ @é &?02%?}5%& %gef %d(r?esr'? Tl ter fi&g:cro ﬁ‘?‘%‘g‘br ating
fil m 934ntosaalisdal ibeain oxi e oplitain sydted Ibefroe ixyiaiihg ithe skmlidcondodton fBinl i con
nitride film or a lamnate having the above filnms in conbination. In any
case,!0t H&l@ﬂgt $pndifery phywpallizaiemeah e fSe1 g8l Y ap fingEdos thess 4FF F418% gani ¢

i nsul atr [ film
034 1 o SoRefB) Gisops ;o8 i REGRy Msel BRscd, bRrrh P EobdEh HPRLL Bl [ 1

i nterlayes piRs Wsaillafiéh ffﬂehﬁﬂr@34o 300eHE) hid itfe faodmEdroy dpdsage B GVEDG n
which TEOCS apd O, are m xed, the reaction pressure Is set to 40 Pa. the
substr atr@/%nﬁ@ﬂneaim A e @thlt/@n’aoo M@@O@Géﬁ@r tﬁméeqlupgrferabbcﬁ@eﬁwnr 13a6
VHz) ar ge.
AR T e R e R R R T e SR R
film;934e 300ecH lafd TRY 1028r ERrERe defiityPloaSOm 100 frﬁpfﬂlsrﬂytp}cang Qo()aﬂadatf)dH or
fromSiHa and N=O The filmformation conditions in this case include

set t i ng m¥enneadhe tnserplngs sugodlectod 200 adinggtheRm, having aswisith bt tod®pferat.ure to

300 to 400C, dt h.f d jty t ) t LO
Wom - 400 Vi ot Oy 2atidit Sl SRR ity B e 2204 Rl ¥l g ?fraegn()l&fl%?u. de
hydrate nfréldtélﬂi(;rprtt{%ef'iﬁl?@tl%'dﬁ”fhe l%e@r 1a§é}q %ﬁgls B t%'ﬂ()‘ t@@n%"" tride filmas the

first interlayer insulating filmcan be rmed simlarly by plasma CVD from
SiHt and NH,. TNegh aagatacdtsulating dimsP@pisi formeh thucted thosamiconductortiyeers

i mpurit Ie ts at _are to u .dagpe sem conduct | ayers in

di ffé&f eﬁpS Fﬁt i2BsnaHe g ]éntghgﬁ??‘ﬁ‘@eﬁl %é‘no‘rmg‘”t“iepg \éﬁ‘b“tl?tvr ty.
The act 'sﬁt%h%? p‘ats% twsmﬁ\reﬂn Yo ther;mésg %FQ@%'I@Q e Nehid BrBB@RRE NY
furnace. Las annealing or rapid thermal annealing (RTA) nmay be enpl oyed

i nst eaduséshesibmbn anyrdalderfgjm @omtpnsluom edio: 151 & 3H%r Ogenv%@t Nos fherke —V\Z%h t he
oxygen concentration being ppm or preferably pmor Jess, at a

t enper atEedgty Howng &\ t%étr,ckn@@sp(rfclalﬁr Rp.nHh ft%a%oﬁé:ld“a&éf?fﬁéét’ot lmdedent in
this em?c?q{enﬁﬂéod &ﬁ%@%‘cfﬁﬁdo?&oque 9[ rJa LHc ngtggl% Javdr o‘? apll ﬂ'ﬁﬁdt@ ofHhstrate
that has |'ow heat-Tesistance IS usé trate aser annealing

i s pref eisueding|fiims kbstatheat silidoaat rrent step, the cat al ytr c eI enent (n| ckel)
used in the step of crystal lizi n’%ﬁt he sem conductor |ayers is noy

(gettered) to tHéheq ?ssﬁ ligpnt grie ifilppuisi yspd Agr r@gg@tﬁgnﬁggmd ytla,og]gdﬁw i a
Goup 1 r i f

Conoon L bl COpRACIAN SEELE IO IIBRelE] LA P EHigtl e
concent r@iction pﬂi‘ss&r@@s §@tta|4MtHdCttﬁ| ®EBAdte téngeeduces mnonlme e Hant@l anklaherat i on

regions. The activation step is followed by a step of ,hydrogenating the
sem conduight ﬁﬁrqqeay‘eﬂsv %%Mé@ RowerdensiteistsaiintO-ato GO0V e 4endesiae dchEeg o

hour S vAkESSERANANG LRE 7%, HARIPUSY SRR Lo A0, RRRNRGS, GRNKAL Bl 3 to

1001 ¢° ep |s Ot & hat

sem Con%mrnoltﬁmemenbme Hig rembey s@@eqﬁe@dtHayrﬂ.ﬁrczﬁﬂémm@tdhemo M}Sﬂb)l"

hydr ogenat i ng met hods i ncl ude pl asma hydrogenati on (Usi ng hydrogen excited
by plasnma). Wichever nethod is used, the defect density of the

sem conductor |ayers 902 to 90~ is dearrably reduced to 10"'/cm- or | ower.
To achieve this. the ;o0 sem conductor |ayers are doped with 0.01 to 0.1
atom ¢ % hydrogen. A second inerlayer insulating film93~ is fornmed to an
average thickness of I.() 16



to 2.0 wmfroman organic insulating material. The second interl ayer
insulating filmmay be formed of an organic resin material such as

pol yi m de, acrylic. polyamde, polyimdeam de, or BCB (benzocycl obut ene).
For instance, when polvimde of the type that is thernmally polynerized
after applied to a substrate is used. the filmis forned by 5 baki ng in a

cl ean oven at 300% | f the se&ond mter#wa%]er i nsul at i n filmi med of
acrylic, two- pack A BEs ANt ERPFEING layPhd ﬁowp%ﬁbdiquctrﬁfls‘(é O\WP? °f he
curing agegle ihdiGdi I 60d % 2RRLIRG bO26ME B0 hihqpRitlas S0l sypstrate
using a splgntﬁer the swhstrat ePﬂHs p?ge ﬁ %@g)d on ae(ﬁo tmpratae 267808 or 60
seconds, Tlancat-heeistanheosiubste Btyer 937 hak @d al dingle ¢lyeanr oveninat 2506, these. 60
mnutes to formthe film to _Being fornmed of an organic insulating.

mat er i alof Mg laysedhacssitasy-| aller haahasgisant Aepducting B3sr pay éaﬁéﬁme”—oafalmew i ng
the surfACOREAPSILYed YRIENUE aold Cobdifil 60 ¢ MISHAW NIARLhAEAD educe
parasitic capacitance since oy gani resih materidl's are low n dreleetric
const anthehtiregieraer andutipvehesr, mw gaah alloesilm crataéiih@bse af eelyygnascbped and
are not suitable as a protectlve film Therefore, as in this enbodi nent,
the sec élﬁaver @ﬁf’e?*hary%?m%%q A< HOV FEMGONINTIBE g SmbINYLeD R HIFASBIN ISR t he
first i il t hat r a i i de
fiim o oSl SSHoubiR b PENIS sl Ottt B nch S S BR ail, 5RO

i nterl ayekreduds tﬂeaﬁem@gn&d bMeh8 35y ek, ahdreshdeh@atichnofOhfparities tdisathéd innd@ie i@teer i al
may rel ease noi sture and gas. Light emtting elenents are known to be

easi 1) sbeplddsdongreduingtthe @xmengc@gcmsaygem pantigulap ést prefosatdy redysed End?t i ng
device that uses an,zo _organic. r i S mto rlayer
houl at PRD P RET 6 oS BhHRM LY Ok R R iRt rt et L °
easily dpgragese ﬂ)frdéﬂ'bﬁfts‘éﬁﬁerﬂfﬂw@ﬁwaﬂtlfe%@@ﬁ eel bl tiMinkNE VY @i GinE&&h N
insulating filmdue to heat generated during the light emtting device is

i n oper dekghorifh€Watbr dn eithén qase, thanBufilan hasgo ey g B8Ceesisgvitpimmidecon ushe

d terl [ ti fil,m.93~ that f i
sl at (o REELA AERCESTUOU 1 A BPIBRICIEFYi OLRE Y b OXIFE e FE | m
Si | 1 GON et edifeifyl bfMhe Ol Eﬂ{% c!aﬂl 'E@ reducdd &4 lfn@xreaéx tl{e' Ebtal [@ﬁiﬁﬂ 8izk e, il m

93G. The first insulating film936 is fofnmed here y Sputtering or plasm
CVD. Thehdre rasd tqonsmhatlmpgrlfy Elem@86 swaly aseoxfygenmin tizef %ﬁllmomt)aml11Mbess are
formed. A mask havin gi ve attern i e to form contact
hol es 3&#@%&%@18?%56%&&1& Aﬁéaﬁd&é ik t%?é‘/%g?ﬁ% mgd PhEPYIEohduct or
| overs tp (38LMEIRS R0 segw%@@%g@wdl sty ERPL 9 IR Bkl aldes are
formed by ?fgy eltchlpﬁllgw his 17 coaseS a I%gx%urdeco ¢ CFA and O= i s used
as et chiimgugés m(gaepmisetdnmli irr §ie Wrigml thatiingeihp fon@3G ffNereSltesulﬂ'hlB: ¥t Glm ng gas
is then changed to.a mxture of CFA, O-, and He to etch th,: second

i nt erP ayel hpEstesipiiviy o9 m¥352%MRat is formed from an organl c resin
material. Then K On&lcshe t he
first interl ayer%g:&tn%&q%mﬁﬂgdé‘g}?? bégééﬂ“f&@{‘%ﬁgk}gﬁc Oitr%]gqueélg?%g%}ar?her changed
to CHF; liyer @0der The Tanfiande foheed by asidgy Arraat spartatind) ghhie Sem emndpredtor

| ayers, and the gate insulati nﬂ\?fl | m 906 is etched. The contact ho C{/es are
thus obRHIOHBHOL X stlen IScadHeicq IeeSPUIERNg 8as drenistrry) it PletherrPtained, &2 uum
evapor at nd .pat t fi t.c form

W ring }f|lne§% %9 Py 4%'?%36 %%'houg%&ﬁd{%eh?ggff lﬁ{% rgg]sgﬁgt\?moggsﬁgq Itelq\l}m(% ng
l'inessi phidel & a0 dONBOemAERd fiohBRie fas aMoae| @BdtRAke Oh eTothéd bhadyithbd a

thi ckness of 50 nmand an alloy film (A -Ti alloy film with a thickness of
500 nm Igistivissyat dnt lieonddcphiss i dbeut 480 orided andels dih ‘tuaafé!etfﬁr @kH8gs of

L e e

oxi de (LTAN fihMharna & tdvilaphthiie dppioxithatt A tdattod tRO% gHasa. m:h@?hdﬁ)t(ZHO)
with indi um oxide. The anhode 944 is formed to cone in contact and overl ap

wi t h t hehelrmimtbwidriwiges.iine ctiegtivonhdpwby siliven Silwdioprd wathahorphoms §f) évnmnect ed

to the nre n of t he, curren nt,r o TET e de 944
2t LTS KRS Ry REa b el fies, meriakrngs! sart e gatnadi BITRF ¢
I nter | aygprdves WiRkdmed b dedacd® H18f Rt Bnkd treddtRdRdIAdy At shewnidm Fi g.
~B. At this point, the substrate may be noved to a processing room (cl ean

room) for forming a light emtting element. In order to avoid contam nation
or breakage of the TFT substrate by dysts in the air, a very thin film94G
havine an anti-electrostatic z5 effect (hereinafter referred to as
anti-electrostatic film is formed on the third interlayer insulating film
945. The anti-electrostatic film946 is formed froma material that can be
removed by water washing (Fig. ~C). Instead of forming an

antl-el ectrostatlc fllrn the substrate may be stored |n an

. o -~ r o o o M ——— —



film or the like may be used in sone cases. The bank 947 may be inorganic
or organic as long as it is capable of insulating. If photosensitive '
acrylic is used to formthe bank 947, it is preferable to etch a

phot osensitive acrylic filmand then performheat treatnment at 180 to 350C.
When a non-photosensitive acrylic filmis used, it is preferable to perform
heat is treatnent _.at 180 to 350C first and then etch to formthe bank.

Next, wi‘dihg sEFedimenhe isdiearilsr REdcwh & RWUAPQER of AlkHEcameidb cloment hi s
enbodi . 1 h

product car=it TpalE BT Brah rORR Hid AF M 206 oth SRS BVCRR ARy
renmove dbgieSgdid afs@faki@mfilmMOM. Pivaighteay mEatdvad] 64 uiedl, Upede@blecaevi@siingnkt qui d,
t he nunber of rotation of the axis around which zo Bellclean is wound is
set to [fouthe segoesisippycoadertvhdaygeppessilon SPatlse.is set to 0.1 to L.O mm
(Fig. 6A) Next T,.substr S .bak acu t

rel ease noi stur én gnge‘é‘g‘s’d‘f“ engh tﬁtr\?];lzanéllsr]u?eﬁ&ﬁ []1[ %Ha Cfonlf‘jum er}ll%og%‘lf ‘rllngtpf he
bank, 't g fiNaGHuUsBdeRshalSEtcdng conmMetivt eUmansqFipoBAaj.ant degree of vacuum for
exanple 0.01 Torr or less. The baking in a z5 vacuum may be conducted after
removi ng t he-antNexg| ssist awasks i¥9f aenjoraed eysing pienghetpelaomenty levhnifeor e

f film 948 f d
cover L ASeBan B i PrE S el ohf T raadufte PRetrenrs gt 8T < an

or gani 9ffrﬁse&dhlﬁ%édmnﬁiﬁgBn@%c@n@@dcwn@cdﬁdxhbm a polyanmide film or a
polyi m deam de Tilm formed by spin coating, evaporation, sputterin~~, 30

or the like to dntihi ckhedsicof, ad I€D etchmg apByrafusrisiised. €hiGF i wsuDagierused f i | m
cracking in, the surface of th anode 94-1.can b i.ded eqgr i on of
ThaCll it clhint ity oG R shaAoTgor Werel bvaieds S orih AP SaatRY oy er
949 and %w%%f@@eW?chz @ro@anOJt'EE;Qe%Bret &el @@@@g%ﬂ@wa&%ngw dl@a%‘kﬁHQY

evaporatlon A MyAg el ecirode i's used for the cathode of
em tti ngoekengni24 mWicra” dsrdsti e, tduhe csbbﬂratdmuk&n(iampbfr |saa|gs) rsaytﬁae used

instead. 5 The or jc C npoun | ayer is a lamnpate tha has,
addi t i oAuRSRngall yg%sat@ﬁﬁ? g?%er is aaph%ﬂg ereiq. eéﬁieo‘&afllﬁy‘érﬁtc s Hpfi the

t ranspo I r e C tion
P e 5 8, A 0 S 0 Lo
~~rrpoundtclhmgercomtﬁﬁdnq witHoius refboidigneiet resist | mbsksdedardebatle i secoedt adt¢hibel ow.

In this enmbadi nent, §P per phthal ocyanine is used for a hole injection
| ayer t 6oWHEPRSAS A ANPOL: areisedias efehimeiggp dhe FkiRsi et oy waéﬁy@ﬁfeoéb% $¥LH the

| ayers 30 c{?f%g%?@ﬁa?j?‘?ere 3 el @b\b&eﬁt 64 sghrrb?e&k ean%»affarg&fé fi€xt. In

this e rraterl $Var e fided erent l1'ght emtting
| ayers psohl aRF (08 8N Hz e wido Veyeilso givah et substightsidd (sainbleestar)

colors. The organic conpound |ayers fornmed in this enbodinment are t5 three
typed? ongwt sehstangpdly negadive peyhibias ypltagercambe apalicdgreen 1ight, and ones that

Qm t blue 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 to 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 50 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 type

30 conductivity is used in this doping step without removing the resist masks 909. The

semiconductor layers 902 to 903 are partially doped with the impurity element using the

P
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light. All types of organic conpound | ayers are forned by evaporation.
Therefore, it is possible to use a netal nask to formlight emtting |ayers
froma material that varies between different pixels. Alight emtting

| ayer that emits red light is forned from Al q; doped with zo DCM | nstead,
N, N -disalicylidene-1, 6-hexanediam nate) zinc (lI1) (Zn(salhn)) doped with
(1, 10-phenanthroline)-tris(1, 3:-Bi phenyl-propane-1, 3-di onato). europium
1) B DB bt R e virs 1 EATc ot DRty BT st O, o,

mat er i alsyiRYofd 809 BRaNSBHneAid & YE-of ih%'n;hgmé@y%eé Ralh LM S ILRERAH ght
can be forned from CBP and 25 Ir(ppy)z by coevaporation. It 1s preferable

t o for miar ihglagiry the kitppe taylectifinoimaBadup M Stdbdmsent &s ehe prniodlcusdlaugpically
quinolilate conplex (Al g~) and_a benzoqui nolinol ate beryllium conpl ex
(BeBq) RESSPHETUILEYOT ASEHAdASTh hpéy@mgﬂw B¥S PHPTRVATYSrfh 180 dOPTHE! | Tht e

al um pu p i i,n..6 i r-i gdqQn, 0 he
o, ~ PR bttty Wit R0RRE P o B PAG L P00 L o

t hat enixt1®*tdromsicing it theahstretypeo tmpdith kMR Bito DIALFips3BY. di st yl vl
derivative, N, N--disalicyliden-1, 6-hexanediam nate) zinc (I1) (Zn(sal hn)).
that is a 20 2PeRPAcsFimEecHmonng thim wrdwdehifBoddppeving hasresissmpsk§and. or
4. 4" -birge (Zeodr gt'cmﬂgn%l:a-n%'c&yis)é %%P%H lumge[r)a}'{lBr:Ei)etglqgtg d \rll\éliEiQ P&LY lfgl?l' ; Ot her
known matérials nay &l s6 be uSed. An el eCiton ransp%rf)l ng Payer i's Tormed
next. letcBingAo@dRidhAZ Oln@hél SdcoM@ LIRS, trdatrent Zsimflat (0l 1BE Bk & clBIdVddaieR. (€. 9.,

TAZ), or the |like can be used for the electron transporting layer. In this
enbod? et [CPaapparapus is-epirileayedl €Fderd (it 4rg asqArARIChing Lot tesdraby cdVlporat i on to

t hi ck f Th L t th ' d
ayer natrons et e ilabe Sttt RS BEna s s oo Rt eh B Ehe
or gani ¢ gepReWisknl2Y /HF 20954 MED) pSwAO0Er b® Wy (t6Pbicad hy ROsiRirdRlsidm) i n
t hi ckness, and the cathode 950 i's SOto 200 nm (typically 100 to 150 nm in

.t hi ckneé®mphlf tstage) e Hrayamisobtaniabynuedatiyerselifdidsovniae ishepplaed daae950 of

the |ight L] | t,.is forned b rati on. t hi nbodi t,
O] BT A8 R B SRS B bl B P T
I'i ghts egirh lahd eheCT BB gl;ehga?‘é’l'%iﬂl% the®amk degree (Hik. ®bj.oy film (an alloy film of

al um num and lithium m obt ai ned by co-evaporation of al um num and

an el enent bel ofdiileglenvingr thapredisomagks i tther peackpdihe dtabhe aragitishs arde
t he structure shown

o R g CEBEEATLBRIDEY SSTHBRETORE. cBdS e SOC PR ayer
oot 1%, €8, S84 O 800 2 kg ETLRERTAS DA i BUS4Y,
dri vi ngpressure 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 impurity in each second n type
impurity region is set to 1 x 10" 10 1 x 10" atoms/cm™.  In the second doping step, the
semiconductor layvers 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 laver
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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 forned on the sane
substrate. 25 In the case of a light emtting device using a light emtting
element, its driving circuit can be operat ed by a power supply having a

vol tage of agbout 5 tp 6 V.. 10 at refore degra on of TFTs due
Vo hotareet Rams Eondetue TP Gazs 5 SAranic B eRe” > B0 TH"S CLbl mont
descri b@@%@mt;méaq SR Pc REARES SyrlimFRAKS .%fooHE un[ do 3ol d @by & ki ng
device with reference to Figs. 19 to 22B. 21 “Fol low ng the descrlptlon in

Enbodi mbnter dgcotdhehapeepsdumivt lidms §h2a foedd2Shepe ofllefl duotifi (ngff T siendsdipergtsof )
conductive fih__ms 4%87 and 90°i on the gate insulating film9()6 as shown in
Fig. 3ATEESHFIE dhdd Subsequently, a process where the conducti ve filns

907 and 9(li; a | i ¢
Iayergs] 3901 to ‘??g(%éﬁl&ﬁgﬁjﬁ Mg’fl rsdmf%l&ggﬁgt£32%5 ge}ssgtr)j; g‘%%ﬂ 20A.

| CP (i n@Bst)iaveformed ipthedepliaatutoetagdrs 802 bsd BEE deshodtiviehi, s»rhe:thche ngserifd”loueh
etching gas. is not limted. CF4, Ch, and O- are us.va to etch a Wfilm and
a -t ant aPtictiet levere ofin- ?hdﬂWeTEEﬁs flihg\gondu@iviy torsof die, immutioregigns 932

t 5 ’
G ven 1 &S LRk S0d aedngd Bl bl L oREYEL afl 1D dY e
(13.56 Mﬂm)ednﬁvuegemﬁhg;ﬁﬁ)g Weinseb$ @ogingafe tsomiddadsdiistaheds ewish de itrpanp) e

stage) so that substantially negative self-bias voltage can be applied.
Undenr? t Rsgent that gives ¢he ngynfo@midm:t@n@ whil§ HFI)e thresaapnd (Candustive dveeh Y42 have a

9, von SURPs 1SLAL Bpr B Lo o SO e A el

of 500 WMtirs s@if¥®R8 of thedefRédnadct6} ﬁgérrs 908 ahd 904 that HeQS S&WE aQhctiveRavdrof
generate plasma for 30 second etchine. RF (13.56 MHz) power of 20 Wis also

gi ven t o-chienes JB3br albe i Yee (i@aﬁm)fer@gi@g@%@dt Pt a@ufmma@\tﬁvailobydqmt ive
m xt ur e of

| f - bi d. W.th t
ant 2 uliRY CPEE (BMHiedng ThReoRF b A e ittt Bh TP RE Whn ik e
Thus ;§ opsRRtca¥igy fshet ©ONFUOTi¥e | AFELHMARG fhced&%ﬂmlaq)w\ PYidpdrith $Egibaper

shape. The tapéer thereof has an angle of 45 to . zo [n order "to etch the
films \A19321m933eaw ng any resi due on the second i nsuI ating film the
etching tine is

ﬁ]g b abtout. 10 to 20 oa(‘%ér 8 AL et chi r}%‘ Sur.faces of
regi ons of the GPst ARG WPT ITRIBEY TR Sat e 455t °CSPBRYY I TR UERe fi r st
t aper saen%npﬂa&dg&%é 1HE nltgry Echdd&Rkeyt O FRARGARR ;?fyf)@%{)w EbReth By about
20 to 50 nm (Fig- 20 ubsequent 'y, second etching treatnent is conducted
as showi33 ha\Fel oo pEc(blan a6 fundtivaing asearseume regien apd klri0Oegioo F09dhannal t he
second hi_n tretrre , , =. . . o
%IL-"%S {f tlgey are Ope with %feaimpglfity 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 nm. 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 4) Pa. the substrate

temperature is set 10 300 to 400°C, and the high frequency (13.56 MHz) power density is
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and O= are mixed as etching gas, the ratio of gas flowrate thereof is set
to 20/ 20 / 20, and an RF (13.56 MHz) power of 500 Wis given to a coiled
el ectrode at a pressure of | Pa to generate plasma. The substrate side
(sanpl e stage) receives an RF ( 13.56 MHz) power of 20 Wto apply a
self-bias voltage |lower than that in the first etching treatnent. Under .o
these etchi opditions, the Wiilmthat.is.the second conductive filmis
et ohed. ST & REGVATE teartonts VR kgrer 358505 S IBRRHENT RIS Lbha
taper shapeinePdiéaeesa®ie fildh esuont Qfn e BRiRmeaSY AldnngcMD moBOSiH hat are
not covered with the second taper shape conductive Layers 3905 to 3908 are
et ched aw@,hd hNibdobiromliott a@ONe@. ~OhamlmApiationsmdiiing mHeiscesi wtiudasks,
first doping treatnent is conduct to dope the sem conduct | ayer.s. with
an i npurFiipEdherantion Ressuye %ggt‘ﬂg’(aﬁ Iiaygl?pﬂ%ﬁﬁét“?‘{}??rﬁw(%tos%@k?eX&Himr ity
el ement ),ng fienibh e (5O MIT SRR e i8S ol PN ALV M f Ofrhd RiseGdibiMg et ONS
wi t hout ar?ass slé’pargitl%ﬁ.( I n tﬁe dopi ﬁg,@tS[ﬁe second tcgper slhape condlfcti ve
i avers 38Hting fABOMAmey bs edidonnaskiridedydhaesipln fremePHRIM §add:, N-Duted ! ~y
hydr ogen_or phosphine gas diluted by rare gas, isf, used tq for m‘”@.ﬁge‘

- i npur i t ylr edt YHEOBYerlymep b fipd dntEpyes iRruGing I gan Phbermedy BiigieRY in a
first c t i kehgt, m conductor layers 902 to 905. to The n type
i mpurit rl'a(rgg-%i%ﬁfs) %gﬂfl“oﬁgﬁgyformd t hrough this doping. which contain an
n type inpurity Takearattivatioa stdpris condnteinboraativaa thecionfuaitn elphesphbatuse i n a
concentration of 1 x |G~ to 1 x 10" atons/cm (Fig. 20C) . Forned next are

first10masidkioztpps thiseryoansiueios days sl WHeIE)t CHgeriatines Yuhg ¥ e HEEIG™ YRS er s
902 and 905 i vel .3, d. 4 t d
bt S Ok L PR PR T o S e S e ST R e

a part ohnddliagSefacONdustoinnealyay oORpid iHeanal Sacand (RIPI)Ngavt beamprived i s
conducted. l.n the second doping treatnent, the sem conductor |ayer 903 is
doped t finssergh (Thermd comgalingds camstede Bh@ubitiogen [agyewhegosiht e HaEcan n

type inpurity region 3917 that contai n t i, i i a
sobond EaheteaPbeRe Jipm of Sise RITIY 91l b B JRHE kbl ERERbO LD,
cont gk N 790°(, dypREalY HUbts00eCe ARN hedtNréutibht @ G@NeaRédidehoR @adlctede n

type inpurity region 3917 fornmed through this doping, which contains an n W
pe i npuitC ddrefaanthoprs. alise pbrstic subsei ikt iheh love dutlaichisigRes shecd 225 the a

concentration X 1 O~.t0 1 | X~ atons/cm . The n type inpurity

regi ons sgbsir@tea%{c?’ %@i@“PS?lW@dSPf?E%BC% this doping, which contain an n type
impurity el ementy igfs dehhiéAmeAnagnthaichanRagbme R QRicRtN RSP ttep2d in a
concentration of 1 x 10- to 1 x 10'i atoms/cnB (Fig. 20D). As descri bed

above, tchetallizigpahd spuiconguat@glagerstihanoewintgsitagdhio mhe ipd o &YRer iMBUTEY ement
in a second concentratjon and the e Lhpurity,.regio that contain an n
typo P mEUPE N BieRPSd 14 1 o LoREEReH i Moredtsh e e e faltfe

dopi ng $keR 'éh%s@hoﬁu?@oﬁeﬂem thiSOWRKEHimehle dRPIRE RLEP dTBYchSimd hded

Into i o ste ope the 30 semiconductor layer with the I'npurity
‘el enent coiextratioraskibc 3239 1ianidnB3A2B réduced dvekichgniehormend mgawmst or | ayers

9 d 904 23 f d in Fig. t duct third, dopi
RIS TR T ARG TOY TR R i R
di bor anga g ﬁlﬂbg%g%gzbtbt%f@artﬁ'éﬁ 82800 So USRS, TO[IM 2 rrbaﬁmh%@ A RBdYChHEr

| ayers pe Tnpurity re=ions 392 t and 397s that contain a p
t ype 2k Mathodpfier! gnend ah natmofphesd conmmend Batd dB0%nkvdrogenpe Thapatept i foegi ons
3922 5 and 3924 that coptai;n a p type irrpuritbgz/ %I epent in a scgﬁo(@d

concent rermigHIngTHE  f LY p&m RIURE B§MICRRHUSHY 1881 DY AEeTaWdy SXGHFCAYLEET i n a p
type i I i.n..afi o] ration, J K i o
concent rApra s BHE T o e’ HchorPRERRL Aokl BRI r 0P WiaReen

regi ons 3022 angdias9ay, Whichbvet omitodisauspd t ipdcierpderisity of tememticomiwgics econd
concentration, contain boron in a concentfation of 1 x 10'Cshietvcg t]hix | O

at ons/ crigvers 902 to 903 is desirably reduced to 107/cm” or lower.  To a s. the
30 semiconductor lavers 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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to each. The p type inpurity regions 3922 and 3924 that contain a p type
“inmpurity elenent in a second concentration are fornmed in regions that
overlap the second taper shape conductive |ayers 3905a and 3908a. As shown
in Fig. 21B, a first interlayer insulating film392 is forned froma
silicon nitride filmor a silicon oxynitride filmformed by plasma CVD to
have a thickness t5 of ~O nm_ |In order  to give activation treatnent to the
i npuri t O &V ATn R Qf2aRtentYaling BagHpke t1NE SEEMCdBEHCT orsUlBpE M Mgat
treatne I nduct ed_at. - I a nac Thi s h A , al so
hydr oge%t g%“%ﬁegge%nﬁc%% Uct %)% gégtrggalbf{’ﬂ{/ddr%og)glﬁ-ﬂ?g éa‘gcg%h%‘rgﬁiimﬁg}e'si l i con
ni tri de pblyimdeemsdel oe BCRYyAEbdictdufent)n Fbhénsheat, Lhi@asorentidaray ileavpehi eved
by other nethods than the method that 20 uses a furnace. A heat treatnent
net hod Byt R Acragllp@oligedized sfeadrilicdcioud Figiras IRPACGdhh Gdm us itergiegay or

i ght _as..the -hea ource). ot h eat treatnent is carried usi ng a
fur nage,%dfgﬁgilﬁsauéig%} ﬁ\éeqf Al %%I)q (gfr' gg\t}'eer Sl'eﬁgmfhne[g%éte %megflg%f] i 5@%] g#t rr{’%deogat e

i nsul at iapglit] two-packf @peedeppioged.t oTheahint mMeRtAERtmixed wihethieatink ragatdrent

at nosphere is set to_a reduced pressure nitrogen atnosphere, in order to
prevent taxnityigtis applisfd torbe ewhe getacpeoifthe sHbshale wmgtagiphct e glswate is

el ectrode, , Al.ternative the-~sem conductor, ] ayers be .irradiated with
second. G ST ZhB Rlate il IETEATRNE B b RSB ue R T AHRE Bbove,
t her e apgesAaVBOaC WA PmirmtaGh ity getfhg, i Mpurity el ements used to dope the
sem conductor |ayers, and an operator can choose fromthemone that suits

him 1On the firSeingfoantdgksn ¢ngenir asilagng manrgd2he secoee overldvar @siiayes

i nsul ati.n i.l.m 30 .392C is.forned fromacryli A silicon nitride filmis
For med SRS BSTOIRIE Phirlits S Tneht RIRRav 1 Fiorcheds iy Pl iigie "
first i ngwl @hiRGuded #J&;_éﬁﬁ@%a;ﬁ&'ﬁta:ﬁl!eoéiﬁ&t biyanichesif ilSeddts ard (RMih AR EE es
(hereinafter the filmis also called a barrier insulating film (Fig. 210).
On. t he loamstangrini peneralt i dipWdavem @92ii¢ msinr maspalsemt kygrokropicvend iakemnos

formed to. have a thickness of 50 to 12() nmand i,s etched to form an anode
3025 ( FPGIA) 2 ISP atLar JEreLiieott Budn ATORH S @ e LT ndi um
tin qxi dRulatifOith fsMse@fin %oﬁlb%'aﬁ@ﬁi%ﬂﬁttgé trANALALL & GnduldRORRLBL R Ys M Xi ng
indiumoxide Wth 2 to 20% of zinc oxide (Zn0). A resist 'mask having a

gi ven p&rredrirdns atshienn befdeddnt o sflioompeypmtrde filinobessiieachirniy filespect i vel y

the inmpurity regjons 3916, 3918, 3921, .and _392 3 at are forned in the
semi conduct or | %b%ﬁgcqnal @Er\?éera@&élamgc@?m%&%ﬁgné ?fafraiﬂh OFgioiNsula R

cont act gmérﬁ% iy Srel QLR i A b hu;g; effifly @E&?@htsca%gasarhws bkidaly S
formed by sputtgrl ng or vacuum evaporation and patterned using a mask. The
filmisdtsrededeby medstuee bopm Wxvpag. | meEst,3920 liphk d8Btingl Hevigh tiwtusshawn i n
the drawings. the wiring lines in this enbodi nent are fornmed from a,

| ami A%t erg3picaesip msulaHng ki to formarniaelaysr iBola ZHAL dnis LPPGVaDlg et 1§ - Ti

alloy fi. ' ' nm.. [T Y {0

i nsul at ?1%%9##%%@3@%&?? %?ﬁedggﬁaggc‘g%g?rmsﬁ gl}llgaf(\é@(e& Eirg!g%s%gg{}tnﬁ]ﬂg%f rnll%g
lines 39t inouldBdy filaWue .1b hearnRAtthratduriag PHOLES $nfitBQ R URe ivirdot@fpnwher e
the substrate is noved froma processing roomfor formng a TFT substrate

( her ei ndhemsfore.c¥ Bist Bgukagng &ilmi%Bsts farmae op dynjecersl Wipluyeassyipng BonP$or

form ng Light Ltting el nt -(hereinafter referred to as second clean
roon) i rtlhaa(t)}s efmfflcgmr’%] GC%D%%gprEP%Eﬁ?gaoefrld% xing the alkaline netal fromthe

al kabine netal pEdiRfdAbxidS HEN, AS1i6dn @fynMeide BisBda Eiicod hRricativde bé likhe
light emtting element into the active |layers of the TFTs. To avoid
cont ani ifaesedfopthet first TETlagnpsimaA36. by hddissisinsulatingelil 3@ nd fesmed thessbat i c

di sch f th T substrat .at i | i.Cit [ £t
o oy S5 B 8aflor FYBL, RO TR Shulihashh SPaShROLE Lpikot ekt
(her ei nghfeehrelt8igdd ed to as zs anti-electrostatic filn is forned on the

third interlayer insulating film3936. The anti-electrostatic film3937 is
formed from a mét esisaimaskahavirgna gvanepateerl ibyhonafoemedas Hipmg contary Relept her

simpl e nethods, (Fig. .22A). Instead of form an.anti-electrostatic film
he’ SnSTrae hhymbriy greiens et st HAHPE SR PLULT: PG eReRITSal atf ¢
di schar 5o gcdMBAR U0 dBHsNIThBRALE IKNANGE NBrRFOEE S BRhOME ile TFT
substrate that” has 30 finished the steps above may he subjected to
operation testing. The steps up throw=h this point are for processing in
the first processing room(clean roonyswhich is showm in the 35



flow chart of Fig. 19. Various cases are conceivable in noving the TFT

substrate fromthe first processing roomto the second processing room For
exanpl e, the TFT substrate nay be noved between different buildings on the
sanme prem se, or between factories (processing s roons, e.g., clean roons)
| ocated in different sites but owned by the sanme incorporation, or bet ween

factories (proc Ssi cl ean roons) by dlffe
i ncor porratT 8¢’ IVﬁ §q§£ gﬁj ﬁﬁgF%@ge§ @ﬁﬁ??éﬁeﬁﬁmﬂ%ﬁrfé“?%%Vh' H]éé?e not
to danmagest hﬁrhé' EthslebakiatiRn hheRd b heniRAUERETFUIE, M&Q@$§et€ﬁ Ql@ﬁé%@éné 0
processing in the second processi ng room (clean room whi is showmn in a
f 1 ow chamterlagfer Fhgylatib@. filfin@3FFHatsiadetmat &otmr mughtanicorekint m)amehel sddemdhe
processi ng.room.(cle n r.oo i ter to repmove th
Bt - of sy § S E)fo Chiop %5 2rip 8@&9@ ¥ el H&“lﬁlflpgn%é@é)c“l s
etched U kahMyAa0 udd38nanlle (Depi 'ﬁ?‘&d@ﬂto%‘ﬁ@?&ghé‘ge 1feiRR%hGd GAnLAA!
coincides withthe pixel (light emtfing el enent), I's tapered to cover
a porti eﬂnwgedte:ttnrrﬂevm,ramigthmgaea B9B4ting film 906nt achedy tThet fmuanddies 3828 and
to cover t?ﬁ edges of the anode 3928. In this enbodi nent, the t5 bank 3938
is for S "resist to have a thickness of about 1 um At this point,
the operallon ! ashicng SRYudGe REf' Q' BRMPORLMRMAENS JEL a4 als Peught
into the second processing room In order’to prevent degradation of the
| i ght epattdrnery usingnenhasitue Tthe filmi 3¢ uhen awrtegas fbeheasied finwenbiheo BAGKk 3938,
t he surfgce of the bank 3938 is covered with a second 20 insulating film
3939 ¢ hdfoygh Botshpyva an thi drrvigss the WigRe Hags injthis empréimeat aidormediifalithg fil m
3939 s I t : g t, from
o st ur SR e 1t lch b gt 81 36 bl 1oyt I B e TR,
ACCOYdIﬂQbMum{&KﬁOB&&@nd insulating film3939 is also called a second
barrier insulating film3939. Next, the TFT substrate is baked in a vacuum
In order to rel dcEnsperatapnductivg s lgmﬂéhﬁrﬁworaéblchﬂfﬁﬁs)ﬁﬁﬁm hYP fpml m f or
form ng a um exhaust co d at a const d ree of
vacuum ToF8 e Gt 5 YoM PR TR SAYG) T PlroBeSALT NG
conduct gskdahttbik ehfyBakhetd i§ B irtiich 1Bl GGdd @FORLIE of il Min SdiaiRed oF em&morn ng
light emitting el ement. Next, an organic conpound | ayer 3940 is forned by
evapor atd ¥ oh zing@xised@ng) 3othiindiumeedidg fil m 39 39 such that the or gani ¢
compound | ayer ntact, wth .the anode 39 organi c
conpound | ayer ggﬁﬁm(&q’s%tlﬁg eglé? “hPea CP%?%E@%W eé@ WC@\}EA?)grraéq 3478 Thi s
enbodi MR 943 eﬁh@febg/me BhQR! £ Q& iyt BBn&RE 8 e ratnN @ gldn~6ihihe &dlirdchi NY
el enent, but other known material s nay be used instead. The organic
corrpounebntw}lemg BB (FigsSA)| dfihnariode YRARt thasspointrmaydiceivo hedtdreatrhénglat 18hi tti ng
(aver. ?ﬁ#& injection layer. a hole transporting Layer, an el ectron
tran%%o tayer, an electron injection layer, a buffer 5 layer, etc. in
combi nation. Theeer gaRji& H@éf%b’ﬁﬂlshﬁYﬁ% fl1f MIS $ &Thedi dredie, !ir%dff:o@@g% by
follow ng the description of Enbodi ment 1. Thus conpleted is a |ight
em t t i nghatavinclgghalyi ngt thepsint. mlnxitwhetrshowy Herm@¥eg. to 22BoccAsipg redo el 884 2
where the anode 3928, Fe or? ni c conp?und Igﬁé §940 and. t he cat hode 394l
over | ap™OBrEE FRSARRE ¢ Sehhemitigh element ¢ | ’h@“@l‘é YRid cpyamination & ibsefaghove,
by sepa&@% BB SRERGRSS! Rt AP A, of WA eAmTIak SURS LALG:Lfclogtadk: T 7t
cl ean roo roma processing roomfor Tormng a light"-emtting el enent
(e. gz effsedbadinafteareféoamo a‘annt&etett\mtdta:yfemn)oﬂs farmddloc ake berdirodéregted from
an al kaline nmetal material such as %g used for a cathode of a |ight

t

em tti nSeRrERBAIm A aﬁhéﬁefaelfféﬁf)stwfgﬂkn% tst foFge i Boce matsTighthgl AAYLE 15
Enbodi t
odi %ov%d chévQéM %9{1 Fou?ns.%"chp FRRa8'o %{Jé?r?gyﬁn e 10cckrat d&ﬂﬂ{ne - ver

nanufac ure process up ep o he secon

i nsul at subgtrhitel ny 935S isred 31935)3nii€elefdtrﬂ8t$h@darr§r lhed, IB@Edre&ﬁdmfmé PEddergng he
first insulating film 936 of Enbodinent |, plasma treatnment zo is perforned
on t he ¥W&wnthe hEEpsrRy@ic (s hrsaliniakeds the §iepd 2R Y PREVRIGEEAER OBFratiPRe

S ecogl(g testing.

When the TFT substrate is brought into the processing room (clean room) for
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interlayer insulating film (935 or 3926). This nmethod will be descri bed
wth reference to Fig. 7. The second interlayer insulating film (935 or
3926) receives plasma treatnent in, for exanple, one or nore kinds of gas
sel ected fromthe group consisting of hydrogen. 25 nitrogen, hydrocarbon.
hal ogenat ed carbon, hydrogen fluoride, and rare gas (such as Ar, He, or
Ne), so.that a t is.ne forped on.the rface the second interlayer
B e A e e Y

sur f acewiashigfangedh te aid ftereat idsuRahd oM@l 945 aupchdheo St acigunk 947

modi fication of the second interlayer insulating film (9 35 or 3926) is

t hus achi\gpgdn opsnigh@iva PORILIFR dhat Zoingidgewall the pebBBRBL pwiitiag gEacHR- t Re
surface 30 of th econd i nt ayer insulating-film (935 qar.. 3926).. This
Pl oot Perea e BT pih SHeB RS chmpdrBhbe Prieciean s Frrs pedlen s
rel eagei0fholles u@l iMMiKhbdsCadd QRLNLOOMEBBAE LT that EQ&FNhEidoMion! WhdrBitse
enbodi ment, an anode (1 TO is formed after the surface nodification,

t her eby amadsiislimepraacs ivtithethe onring linkisahpared efFigl GAhavihegl Il fdbsiretatmay e mul

expansi o .co%Lfl ients receive heat hr eat.n%t \{\]/ni.l e gei n(g in direct. contact
with eattPIgEFelC M QFEI LIRS NE PRI PHE IS TR EPTE1E) BE PGS "BeV@nt ed
and degfafatd PNe@fertinfd di@idnem tting el ement can be prevented. The plasma
treatment for t%e second interlayer insulating film (935 or 3926) may be

gi ven bef ore or Adthtegh § osisi fifn comsed €or thobawk. 94The tice cethoflimant. 33B1yigideor med
by perfqormn | asma_.tfreatnent. on th rface of the ond interlayer

b bt PG 1 brReCoaE nbh 3o 36y e e f B SeR ot g Hiite Loy oRSi | ng
mat eri afjih N ARe1RE mAPHE ukidS Rl H83. SThesifb47 AM bhforanRUR otse 8 | ng of
hydr oge%} mrt ?%éenr,n hydruocar §8n,e Cﬁa ogenat ergébcarrg%‘n, h)‘/)cri%aggen fguori de, and
rare gabngsudhisaspaiie oHmsulatinde)If pActosemditivg layrviit ieusdriedofm ki QBB %@nt ai ns
one of the gas el enments out of hydrogen, nitrogen, hydrocarbon, hal pgenat ed
car bon; ity Brcégable £9 gishiaddiotasaesivi vy acricstiims grdhthgr pagfornpaeat dreaigant af kS0

Enbodi Fo ' h Pt 2 i-n@n% J ,
manuf ac 3§r5g4 (p:f oclylétgés,M %gor['ﬂl?%g%ﬁ&glkg%r? g%ﬂgnfl @%%?ﬁ lrtlg rﬁéerés%g%gjn%ﬁtr fb(r?llfnehre tayer

i nsuhat irddmkehd 40188 30-380°CER6Ind teh bidh 3 B@m (ROBaMK. as shown in Fig 12, a DLC
film936B as the first insulating film936 is formed on 20 the second

interlayer insulNaxh Wgpig Wegtosst br pabrerd om Brasutacerafste angfer i@ BEC film
12 6% Hodu RPN RETLD Sl Wik A0 il W02 SUBRSHTIE, bl RAASa AT OUnd

1-~0 cr Shou aroun en neasu

m cr ohaCgRrsgidng &l Rel théeurBlce of ileranedd D 41l Rndoae doas shepéfrdint Ol2wipisRa. The
DLC filmis also characterized by its excellent resistance to chem_cals.
Mbr eovepurc 2xatehis used ap jal washdng beviflohaaymber af retape af theerdiaagend&thigen room

t enper ajur e and 100 ..Exarrp(ﬁjéég t he nmethod,that. can, be. e% qrym the
beC 1 TR ae S b 5F1 MG CEeR 0 AEhar s, o ehencs i 42T "and
i on beape@pEAy i on. The thickness of the DLC filmis set to ~to ~0 nm
-30 Enbodi ment ~ This enbodi ment describes a case of enploying other
insul ating fil nbextae AFZgubsipICis baked tio afwewms {therdendairdeasagneisium 936 on
the secgnncfj glasn tfr%rnll e redil SiHéu gt&nr‘]g—fi[rhlt@r (fgrsrnElhg :stgg @a’nk, the vacuum exhaust is
conducted at a constant degree of vacuum, for example 0.01 Torr or less. The baking in a
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 5 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

19




Fol  owi ng the description of Enbodinent | or 2, the manufacture process up
through 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 fornmed by sputtering using silicon as a target. The
fiImformation conditions can be set suitably. but it is particulaily
,rPferable to use nitrogen (N ) or mxture of nitrogen and argon as
sputter %Efe‘é%ecgnd apply a high frequency power for sputtering. The
substrat e { enpeAiffid SorfGluriGaf @ YIUEARCLAHS e idirlcd Ok, AbuRYS
necessary to use heati ng ans. 11 an ofganic to insulating filmis used as
t he i ntesihlayes fiinnS4$ bt Ieﬂzgaofr.lt{dm A Mg\ gieftexde @duked férahavithedesaltheBghtni tri de
filmw thout heating the substrate. In order to renove the adsorbed or

occl ude‘%f“‘r%‘i%?lﬁff@“w this gaHpdiegen Byt piget k@%\wr@mtewﬂ Braf s atﬂdymétsﬁ@uct ed
by heaty ;Q.%CJSFHBEBH?&&&’M\MSF% 35 Eﬁ’atfhg? Jn‘?g tosfl‘{%h% iRy sﬁ?

sever aI exa OI’ I'TB. I'on tondition alto

2 S2 sOa h@lbhh]’é@tﬁbd Rvget HePeshspbitiiglofdnard Settfftirampbitiagedvet, &mga@cn@lnone is
- .supplied, a high frequency power (13.56 MHz) of ~(10 Wis given at 0.4 Pa,
and t heingiclien bib’% ﬁ@ugfat et pls. megombgnalivg. 4 FEElgTe finteergaTh & PpeUHRd
format i gg, rate,abtalned undery whcoe condi yionsohs, 2 to 4 nmfnin. The thus
obt ai ne@ €T o i THGE T I con i purity &l ements such as oxygen and

hydrogen in a cmrtﬁ%né;ﬁ@édlﬁemofco;speatphmatocwmaé id e&sl, forndhdi@sn;8Afnakydri gher
20 transmssivity in the visible light range. The transparency of this film

i s proovebertas GNP gh ueshisciaahdly tagsponéng kger. t eth pheief lnyers hasicamed by
transm ssi vi té of SO% or above at a wavel ength of 400 nm Furthernore, this
met hod 5'8PYEP41 e of forming a dense filmw thout seriously danaging the

surface. As deS&rliohﬁ@tnﬁhﬁmvelam%tm&pfth@I thi R drddomhan, deretaehafedhist he
insulating film25 936. The subsequent steps are identical with those in

Enbodi neatusdd éor @iffefemb dighiremitti@ Tipess enblpdinnengtnid esomiobed layesatet ofit

enpl oyi ng oth insulating filnms than a DLC f| Imto formas the fijrst

[ nsul at gy o i enCRlArS hﬁ'hg@s%ﬂ%c PRRERI, Brem (Ot iy PrRPOBToRE. 3021 ).
Fol I gw t'ﬂﬂ:cttp]ﬁ eI RRES Rl e il Ry 1 Bt iPgredn [{E SRNGHRGhH! EniPHRRESS UP
29 through the step of form gt esecondlnterclayer insulating film (93~

or 392(3)ghts Allnypdsed.orFdvéncompouidXdbyers atenfoirsed oy pegpousiong Ahemfaneriinism
nitride ( g) target under an gt msp Bere obt |ned bgﬁm’xi nqu as and
ni t roge@Psaa toTH A cBept AFle (¢ dorge Ueot crEng Josenfich FoReERz w%m
oxygen, ét@%ﬁadl%ﬂil%ﬂ Lejgcontained in the AIxNy filmis |ess than 50 to 10
atom c e oxygen concentration can be controlled by adjusting
Sputtering A light emitting layer that emits red light is formed from Alq: 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 (III)
(Eu(DBM);(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. It is preferable to form a hole blocking laver from BCP in this
case. An aluminum quinolilate complex (Algs) and a benzoquinolinolate beryllium
complex (BeBq) may be used instead. The layer may be formed from a quinolilate
aluminum complex (Alqgs) using as dopant Coumarin 6, quinacridon, or the like. Other
known materials may also be used.

30 A light emitting laver that emits blue light can be formed tfrom DPVBI that is a

distylyl derivative, N, N'-disalicyliden-1, 6-hexanediaminate) zinc (11) {Zn(salhn)) that 1s a
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conditions (the substrate tenperature, the type of raw material 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 filmmay be forned by
evaporation or other known techni ques instead of sputtering. to O her than

the ALxNy film it is possible to use a AINXOY filmthat is fornmed gsi ng an
al umi nuSi CPIMBEX( ARNINSt dPgerORABE SAMROHS pifers olsead-néd By HiP%i g ar gon
gas, nibr e S l e 1 r Eation
o i T g R i B YRS pH B FERAA TR S EE
pref er ablsy b2.used.0 47.1 atomc /. The nitrogen concentrati on can be

controll ed by adjusting sputtering conditions (the is substrate
tenperature, thénSPRBIOGIIANARPIHASE &vicals §ascdised, {he tPowWiazalcdorieiess | the

filmformatjon esSUr € . propri.at el Al t.ernativel the film may
be. 1 o M O Ry HR S AP o et Rt e e Sp Rk sEieln skl

ni trogemygas Iankis expoeinads 1, he-tfinldR B&wBe: (DANEH fOineMARSgbd80n &) Ot her
known techni ques instead of sputtering. The above Al xNy fil mand Al NXOY

film ar e tiekneshpighl 4p Gl mht -t ransni ssive zo (having a transmssivity of 80
to 91.3 %in the,visjble light ran and.do not bJock light emitted from
the 1 oht. om £ THS9Eh AE b Rest iR 06q sBEia, SpRaouBh J8er dafiheng THpiRtor

ALNXOY irhdthieadchifpe@d 10thid Babdddehtid\Goddit BbAFSund IRErSUbse A RNIO(BT €PS
are identical with those in Enbodi nent 1. %s Enbodi nent” 7 Fol | om ng t he

descné ppinofiyméalEndbti Kehnm) i thigknessh endrtireudagivtdardsOps 66 es SO0 pnt tiywaghy t he
step of rnj the second interlayer insulating film(9,~ or 392Q is
LRl RGRERRS

finishe ®n Fig. 13, the surface of the second interlayer

insulating fil maieg, ’I‘Péjiof'a%ﬂ: E’&mﬁétﬁﬁ”ﬁy&xf QALdIRRE, 1R Eé?ﬁéﬂea%lyro?%é ili'gFIi 935B
on the surface. ADLCfiTm936B is 30" fornmed on the cured fil m 93B.

Sput t er emg{ingECRmérSrEHOONE) blyi glapbragguehc yhipleadodin@vD, Mgdvg eased for a
evaporation, .et can be used to formthe DLC film93GB to have a 3

Lhi ckneSendpive {ifn Gt ﬁﬂ?S"@HB%HHeﬁéWPdSOErﬂ@ I%hﬁm(tga?re&sfmg@s OWYeFGrived i n
accordance Wby 4ie ARNMACUHIE 0P’ Q6R3urp did Fihod) MBNL &1 oiainddel

pl asrlra treat meﬂt L|s %gr%{odﬁpne Ol’(l) t‘ﬂe surn?a(?e ogm‘?(ﬂber%aﬁk 94% ?:]P 3938) to
nodi fy tdevaurftmnefaturinembmaidkn (e@tiendbeld8Bi8y to Thivp Castimht petadidedtr | bed
with reference to Fig. 8 An organic resin insulating filmis used to form
the banRay @k bsusgh3gs). Undesirably, the organic resin insulating filmis

CesY 12, SheeSTFR! S A gl Ry e e e o
pl asma tBealpaitionsoTIomdaad e ﬁrﬁj’deswélf, ate org'c;nic compound layer 949, and the 1
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 [n 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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nodi fication of the bank as shown in Fig. 8 The plasma treatnent is
carried out in one or nore kinds of gas selected fromthe group consisting
of hydrogen, nitrogen, hal ogenated carbon, hydrogen fluoride, and rare gas.
t5 As a result, the surface of the bank becones dense to Forma cured film
that contains one or nore kinds of gas elenents selected fromthe group
consi sting of h%@ ogen ni trogen, hal ogenated carbon, hydrogen fluori de,

and rare gas. IR edthE | depsTPiRD gR éii%‘i"i?td”l‘“éfllte‘astéL 8iEPEp $higHgh H‘r‘#d'“@&@f
( Oxygen)foﬁﬁlﬁﬁnt‘RIBQabéﬁ?ﬁ%ontﬁ&ﬂ(/g%fmg@?ﬁeﬁtd' A% gt?g{caggé Iu?sﬂhl?mn tfhgf bhant

emtting el enent i's enbodi nent” nay be

Enbodi mehdwn in Filar 8agke fniskedbodi nent 9 FoI | ow ng the description of

Enbodi nent i, the manufacture process up through the step of formng the
second i nt er | ayeHPIEqEeEE anRjOFsF heoB Hicopongoatele fikmns P slhfééi‘)éarf( Fiched 18A) .

Then, ;a t fi] m 936 i for inter

i nsul ati %1 ?ng'SjS;gg i %égig) R 1 n?lcrng Yeésur%(ﬁ EO ﬁ‘ﬁoﬂﬁ“@% i'fé)CE he DLC
film SB}hap@QQ deuchbe@len Figl opaal urg Uﬁﬂﬂdﬁvteigﬂ &plel |pm€|<;rrﬁ§ e@hﬁa@wu{ed%lé Emde
oxide filmdescribed i n Enbodi nent 2 or 3. the first insulating film

93G ancicrogf i [Thrkgh pshmackaans nplaliméededrs ﬁﬂz@ apd desire @c:“Stvagich tich!dnm an
anode |93 A resi havi pattern is then formed 1o form
cont act © 07 édsn?arlergc% ‘rﬁ%fflﬁle iR GF ﬂg‘”rf%‘g Xﬁrsh a0y I STREVER h 5

seni CO“ﬂQ&VQO ArRYRF $13.96 SEIM&0d%r 31500 W&!srcfi@er{@gi &ﬁ@dgrec%@ewﬁgw@ The
contact holes are forned by dry etching or the like. This is done in

accor@anté Rai foh tentiekingenRFL13.A6 iétla) powerdafciivey l&ldll‘m gigerf tnruinedultzryrate

sputterl acuum evapor tlon nd etched.t.o farmwrin es 938 to
64 S (RS SR ARCT SRR et g Vel i b T e o
froma lpg pat @tcﬁlfng%oiamﬁh% Rahll thEw finf KNSR d f hal ARaNGaph alloy film

(Al-Ti alloy film wth a thickness of 500 nm In the case where the anode
1937 is forned Eb¢roafeerf o wiahing dee isclrdnged td GEsardOGR. the rdt@def @s flow tdn s

ven whBHoEhe Shistid) | 20 fal R F b Heer R P OB Y BoBreriver st clsstatioe. ( he
to brokgmn wegdu&%ﬂi psmlgé}ératé BkhyeseH QR dhhg @H&deﬂﬁgr% 6 xeng EoiM ring
| i nes are forned a ban rganl C conpoun ayer, dDa ca ﬁo e are

fornmed 2h \chsoalstarguenvxmt theBbeditesite samphi staggibadinertbadyistie mgohianed

with Enmb rrent 1 thr ou%m],?. i s Embodi ment 10 This enbodi ment describes a
met hod ¥ %\H% cYH tageseal RoARRIEdor With thersixger wé iy 4 Glet thg dantalpey nigfdey TET

S CyShihlahd ot WPl fo eRhE Y Lo PLRIBRE. AR G0 AR (CROGRNESALLON Of the

cat al ytic elenent In tal n Ccrys I ne semcon
r educedlayers 3901 to 3904 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 film, 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, CLa.
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 300 W is given to a coiled electrode at a pressure of | Pa to
generate plasma. The substrate side (sample stage) receives an RF (13.56 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



In Fig. 17A, a substrate 1100 is preferably formed from barium borosilicate
20 gl ass, alum no borosilicate glass, or quartz. On the surface of the
substrate 1100, an inorganic insulating filmwth a thickness of 10 to 200
nmis formed as a base insulating film1101. An exanple of a suitable base
insulating filmis a silicon oxynitride filmfornmed by plasma CVD. A first
silicon oxynit efllmlsf C(g]rq)&{haveathlckness of 50 nmfrom Si H4,

NH;, and® é\ﬁ’a cé“f-‘s@éalﬁa“ VHEI GevHTd MNsPF SriRed HesEtsheRe 25
have a tcBh(ﬁK:ﬂ@§§av@rfq 3589 t&ﬁ@(fsr&%%hkéf‘arﬁﬂ@lul}!%& o phbgiDsh f base insul ating

film The base insulating film1101 is provided to prevent an al kaline
nmetal contai ned Afmrtrheo*ghasse susbs ttake ffrsodopiid freeminag: isndoadidied o dope
sem cond}?ctor filmtqg be formed in the upper |ayer, and therefore may be
omtted? ‘—’fseéma gﬁbﬁéi PR UnRERY ele}&@f thet 8Fyehithe 1 derd FoneugiOY {rs

forme el | at I N [ 1102
is pr gv?y ed t ﬁfg\i/éérﬁl %t heT| hggftl%‘ BHI}J;& qfeetrn%-%? ”??“ygi.”c"éfﬁc?@v wﬁ[l &&Iﬁfb IE be used
| at er i wvithost mpsscskpamym al Ihitid ﬂ@;ﬁ@&h@mﬂ@mﬁmﬁape tarddocliveonvek i3ngd g to

t he base 32 insulating film 1101. and to avoid the adverse effect of
oxygen gt &fcntdias f{’?ﬁgg b‘ﬁ%@hpwea@fh@ gp$ Hitvied o1 hykergsn i diahospiens i con

nitridegy hlleﬁqb 402 cla% {e'aptg fg%{nm f,{ @%?mp%\{?%F oh%\/%%()?to 3 ﬁq%%?con ;Iri]{ll Efg f5i lnm

An anor phous dem conductor fi he siTrcon'n

5 11 02. tﬁeSﬁmlﬁmjﬂ@wﬁidﬁf ifirat ffst abndeRiritioh &0 HeadeRiifhdsbior ¢ORrd SOUIEDOEOr the
anmor phous sem conductor film 1103. The anor phous sem conductor filmis
typi ¢al iThe adyehbrpnby seEi9nsi 98 te 3P brmad tlaﬁbgfpw@n@ommg,ivdwh gartamEnum film

f d i h
5T BRI Sy FAYRLoBERRHES B BB S DA e

concent ualtﬁlt@mxofo‘?ﬂpm@;cm €BigS Bot). as oxygen and n| trogen contained to in the
anor phous sem conductor film 1103 is reduced to 5 x 10~~ atons/cnm or

| ower. These i r’rﬁ@ﬂfqul @SXtcarfJ tirsidarasiey P81 Al dnidz 3810 nhasf carhgleiorqphou she

sem conduct or

stalllzatlon incre " denS|t f trap
cont or " SRRt TR a0 b bof iRty G ahiesid EeE SO kDT Shre T lse o
hi ghhy Bie6Rd EpELEHapt cmcawlaaeﬂ%gm%nhha&nﬁe&}&amo%wea@(m&;é@eﬁ%dpﬂoed -
with a mrror finish reaction chanber (processed by field polishing) is and

with anOthe-S‘aneondactuuﬂmexﬁéﬁstTbeystsecmnd'ﬂm@ldgawtmcmm apndgptdd. | mid @1, the
silicon nitride film 1102, and.th ductor film 1103 are

ano
cont i nuStePY PBREdErin Thothe SS%?S’é‘ﬁ'r‘ﬁjO‘i (?gers s’tsr HHoP#bthy; eCoRBPEr f ace
of the JPERBAGRLTE NhRPRohEL 1B ﬂrﬁx@%dﬁt%{)ﬁxﬁ | Z)Iat:bg"i’oﬂr%@lthg EORMhs NI Ng a

catal ytic function thHat accelerates cr tiron (Fig . Exanpl es of
t he zo typtampeligmelemehaui Ageepndataicyttiatioh Landti Q@Etlhﬂ]ﬂlrla\CC@I(ﬁﬁa}% and

crystal ation of a sem conductor filminclude iron (Fe),. nickel (Ne),
cobaft %i@) thaf Geaigi apnd (RS) IMUESY PiGHRePRA) ﬂb%ﬂ fF%?rufﬁﬂep(ffch os FrumtRSs) |

iridi ug*rlgﬂl.{r %Ergélah'ﬁim 1‘0'?@):? tﬁ[%ﬂ thl@ m lcgntgj@q)dpy g? llmrfSHﬁR Ki nds

.of et s sel ect rom e abo éan e use I'ckel is
chosen eanicat iniacseedndaapicadtetivn) ¢initLin pb@sphaﬂulnmg cdndeatrdilt ¢fpinx Qf) no ¢lkkel by
wei ght zﬁgl s applied by a spinner to forma catal yst-containing |ayer 1l 04.

To nakel@uplnsfansolTheitoiyps @nalﬂﬁmr@@%ﬁq%%ﬁrﬂng 3948 ieraed through pipdopige,
perfor ”@ﬂlcﬂ%hﬂﬁl ME}%@q}ﬁﬁuﬁ y él&'lqgh[ 1111 Lmlrd concentration each. contain phosphorus

25 in a 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 tyvpe
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 903 and 904
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1103. The surface treatnent includes formng a very thin oxide filmfrom an
ozone-cont ai ni ng aqueous sol ution, etching the oxide filmwth a m xture of
fluoric acid and a hydrogen peroxi de aqueous solution to forma cl ean
surface, and again formng a ~o very thin oxide filmfromthe

ozone- containing solution. Since a surface of a sem conductor filmsuch as

a silicon _film nher.e dro bIC t he nickel acetate sol ution
can be &ppPi e B8 L% bﬁ %ﬂ% %t i Gopneh SEHE oD SRAREEhOd of
form ”thSJ}Qnngﬁ *’Hﬁy s QARkaIR H}Qiré:%)ﬂec{r dibOMnd $a0Qhubl B GE ER%%Q@ 1of
course, and s utte i ng, evaporation, plasma tfreatnment; or The |ike may be
used insnEadth&%mmemkmemrnQeﬁh@?aanﬁﬂquspsumpmmnréubmq%mﬂandﬁUEbnmact W th
the s catalyst-containing later |104, heat treatnent for ystalllzatlon is
carri ed°Bit1 4 P&?R?d&‘é’“&ﬁn%éﬁ“fﬂ?fg‘“Gsfifﬁ‘gcoéﬁe%ﬁé‘@{‘ e Pf‘tﬁ%&@é‘m‘b’fe"}%ﬁr’d t her mal

anneal i,ng 3@?1@1&"&%'{1 phﬁ'bﬁ uﬁt?@?eménqgt 846(:&?(_{ LR eht : gaﬂ‘lggqga@r c

| anp, a carbon arc essure sodium Lanp. a

Mer cur \impariyy, redfians BESZlempd 69@31 wfvbfchtdmltzheai pttrvqaatnmnhw t-lferriai[lE]n iastishosen, a
| anp |ight source for heating is Iit for 1 to seconds, preferably 30
to 60 SEBRGRHSLIONTORRIT §orapiaa eRncenEiong t ? Pfe‘so ;59 ef%ﬂ‘ébngpnzsfﬁra 624 nes.

The i ntﬁ@ﬁ} Ey¥>e ?%Phﬂltgqggl%[{%]géﬁdar}cdr% Lg' 1éh aln ggﬂtt\égﬁﬂe@ﬁitg@ﬁﬁﬂh

arbitrari sem COI’] reac Oto

1000C, sBé@HQfo@bér}traﬁﬁﬁ) &ontaf®B6koni A aa@ricmtamh of\/}henot‘he 1t)errp€raa¢m<r/emf her eof
reaches this high, the sem conductor filmalone is |nstantaneously heat ed
but ®h&agubskircap &/pe 10QUilY 168Ny d9r Md3934 thels@nfain Tid YBhHRPHBY §lement

sem conduct or f|

.hus sta leed to crystall.ine silicon
i 3108 s SOy Fef R it FRgals BRI duR R bRkt Bt eved
onIy mngﬂ@&ﬁ@eggkakyﬁgagﬂpﬂﬁmalng | ayer is provided. If furnace annealing
is chosen instead, heat treatnment at 500C is conducted for an hour to

rel ease hydrogéss Sonnanrag 318, takfersfamtﬁfbbl@ulslsﬁhqlﬂg:ﬁwi 691¢n91fpuaecbfrpmd to the

heat zo.treatnent. for cr stalliza e _Ssu receives heat
ot miltcoR e i AR e Bl PRl S TR Pt SEBE4RSs gooc
pref.er ablsy @b, SRO&ded farolt@gawiaaeﬁ &eételeﬁf W&@'lﬂnﬁﬁﬁt\tﬂ&né{m&ﬁh%@us@d hé con

film 1103." The crystalline silicon fil own in Fig. 17Cis thus

f or med dop:t thes sefifceatiore tagersy haﬂlltactamwmes aopduatd ang1687d usiop o furmml05 with
| aser 1; ht in zs or rai se the cr stallklatl ratlo t he .r.ati o of

t
crystal Hetiett 957 niftabiians e reaiio b o LB i iR b fi o, o

renalnnmgmhaxpﬁﬂﬁggﬁhﬁ%ggmy%nd;pgngﬂqﬁnpbtalned crystalline silicon film
1105 has a renmaining catalytic'elenent (nickel, here) in a concentration

hi gher than 1 XhtCheat trattorwsf ony tenachicoedde. otfitremeies mangthe anethgd et el ement
can affect TFT characteristics t ef or concentration of the
cat #PytFe iUt n]h@cahére%t&wwﬁ@ag%&_ Y P8 e BGLLEE R4 o _
reduce nﬁé?ﬁooceﬂﬁggasr@#h SN 20tnd NG Etrad)Yt ifqh@'hem%nhéhtw&lrﬁ@@bspmﬁgss or film

subsequent t
~ == 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 to 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 interiaver insulating film 3925. a second interlaver insulating film
30 3926 is formed from acrviic. A silicon nitride film is formed on the second interlayer

insulating film 3926 by sputtering as a first insulating film 3927 for protecting the TFTS
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34 crystallization step is described. First, a thin layer 1106 is forned
on the surface of the crystalline silicon film 1105 as shown in Fig. 17D
In this specification, the thin layer 1100 Forned on the crystalline
silicon layer 110 is called a barrier |ayer 1106, for the |layer is provided
to s prevent the crystalline silicon film 1105 from bei ng etched when a

Betteri site is renove ter..The thi ckness of the rr' r Jayer 1106 is
set to rilg’t OGRS KT ‘Tféﬁ%ﬁ@’ {% ‘n?)(’o?agli gdbﬁgleﬁg}‘c’?lﬁw FE?/)elfegfgl? forma
chem cal oxide oy the ®akichOndult:ng UTtiAo® W tRnQARNRE cWRILlive M Reead (PXi de
can be forned al so when treating with an aqueous solution in which to
hydroge@dpéﬂ®MPHENmeté®t@é7%mnedKMﬁUhd§demommdaemuk'ﬁy@dﬁchPéﬁlc BAled d, or
nitric acid. Oh abl e. met hqds incl ude. pl asma .tr in an

oxi di 72t PBIP T HOCEHETER Grd TERRd ok Bhngk B Rane: by ChT tHeotbharurag

t hrough cls%dchb@ﬂhﬁbb@ﬂae’drbyﬂﬂxx%g”'f'aéﬂﬂ%ﬁdgQﬂ%@' Bi20g, &W&%ldﬂin@ natively, a
thin oxide filmformed by heating in a clean oven until it reaches 200 to
350C may be used asist mashalravirgy algyar patfemn oxitie forhed o fomd coytactshgkasma
CVD, sputt rln oratlon t o hay ckness of 1 t m may al so
e used G TEd YDy TRopanty el 16030 ThaSTh rhd duah el srBUBRT 11 or
layer hag §e%1é6da%fofrh£ fs%%e)ﬁtzé & %L@%%afgglc;ng JTQin 1O 2 %Etc%E!dQQhéﬂe% e in
the Bettering step, bei ng capabl e”of preventi’hg etchant from seeping
into thenﬂbmsﬂhbydnexanmmcon film 110 (protecting the f|In11105 agai nst the
etchant) in the S%ﬁf removi ng t he Betterlngh5|te npl es of such zo
filmiPnclude a EhBR &P gItiye 1M in fPaRefeBY sR¥EBGGH %z‘o‘ﬁe”WéIPort“r‘@at”?ant a
silicon b ey e{y;£106, a
second Sgerénérggdnguc?( n{akll( T%gﬁhgag%‘?y%h‘:fhgm %é\hgﬁﬁ%‘%h fglﬁl)%4 igsg%f or ned

as a BetlheughgotShben 1d e drowhayetha wilihg khesia tﬁnfs e2BolinehtQrenidrmdd rosecond
sem conductor filmcontains a.rare gas el enment in_a concentration of 1 x zs
| O at ofspigafe o5 Hifgmevith Frbickesss ef P grsandeamallyy filgh{Adhlijadloy dilpe widnbyed
| ater, 1I,s ly a low density filmin order to increase the selective
ratio tglﬁﬁég%§§§@1¥?une silicon film 1105 in etching. A rare gas el enent

itsehf is inertNeRta ibiedimendee iRulating Mim BISh &f RiGed ecdar thedasdeberent
does not affect the crystalline silicon film110s. One or nore kinds of 3o

el ement 8n& dlhce BHwEs ilﬂ@ﬁwﬁ?% tqP8dp cHnwi dri mgnuhciyg| IPTQﬂq9§ He?ceera\eé@] a(‘i\ea
enon el enent .

Thaon ilbkie e BBl s) moBRd RN ptdhy B Fodtf s WByrhid®, & 20T SBBufihe TN

are usethedGinkfet SQHECH Lo Al M eRinh)etd B prétds@n@ndohmhth Brp@ m@duct or
filmcontaining these elenents tire formed to serve as the Bettering site.

To makeemitting @heleee(heefrlnﬁgerursfccrod\@mes satondh cleaw giviny), mhreéqr tp redicrvhg rigks

ded 5 thi t t t I
or i, OF iy i DR Mic.me A RE e el BT Pk S P SR RO
ni trogenleaatamaﬁ@ee&e 18t 4nftih Qe BRRGt Y thO adrivcQaveds HOHE ?PTU RTA is chosen, a
lamp Tight source for heating is lit for 1 to 60 seconds, preferably 30 to

1i0 seconds, thehawxdr@mmnmmdnmauﬁ e HfﬁbsubmnefesabmvﬁzntGWGdU|met The
intensity of i g

ar b 1 aFoPs R gt RS EORBITEEGY HCE ATeC oo FbEREr Bt PEXIN: 600 to
1000C€, Qr@é(r_er@m ¥i1t08ok ga@% ah NP ARG effect (hereinafter referred to as
25 anti-electrostatic film) is formed on the third imterlayer insulating film 3936. The
anti-electrostatic film 3937 is formed from a material that can be removed by 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 mav be subjected to operation testing. The steps up through this

point are for processing in the first processing room (clean room) which is shown in the
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During Bettering, the catalytic elenent in a to-be-Bettered region (trap

site) is released by thernmal energy and is noved to the Bettering site

t hrough diffusion. Accordingly, Bettering is dependent on the process

tenperature and Bettering progresses in is a shorter period of tine at a

hi gher tenperature. In the present invention, the distance the catalytic

el enent ﬂgve ggfh@gggettering is about the sane as the thickness of the
( b

seni conduet 6" nd therefore Bettering in the present invention is

conpleted in a redfusvekys aRoEdncPREbRAIOIdVIEMEFTET Lbfae TS thedts:
treatment does not crystallize the sem conductor filml2107 that zo contains
a rare gerscehbiagentmitn te sonee processingnroofi. 1 Bor ¢0gnplo, the ITTGubstatomst ol |
preferablé i é 10z al,g i X 1(?{%1 atonltls/cm, nor.e de irabI?/, 5 x 10- atons~cmi.
This i s SHPPORRAFS B Sutiioes 9P g ePiSHES T OF B°HEE" FEGICE EHAFGEWS n t he
above s aeRis0f ot BRaP FRHRS SodaRANE AFLER s.?t@gbﬁt]t!ﬁvr{eg %ﬁ'tm DeheSh8sBHLBohl fder

3

crystallization of the sém conductor film After the Bettering step is
ended, tleewBat faetorag(motassiii 0doms ergenmbseadobys sel et b wd fi2sneinchipngitiofhe

et chi ng et hod enpl oyed may be d%l){ etching by CIF;, wit o;ilézusi ng plasma, or
vet et chifrigy G&TenBionyiErasimed 6 YR Gtk BRI A S (¢ PR %UEh T &S SUPF @ueous
solution that c i 7 J i.de : ! l,a:
(Gt NG - The B T e B B T R e M i
poi nt. Tioemaalcheroorhhehivhris sleywid myeflow chib of Fig: @HoVERE TET Rgbdtdawosrbaglaci d.
30 In this way. a crystalline silicon film 1108 in which the concentration
of th¥ catoafft PECoBA PFERTSSING FaoBLARERT goamy 13 orashed GHEY BiHeToP [eEKwe) dic

obt ai ne S 1. NeEl TFp: 36 . forg t ' iLjcon
Fr1 m 110805l a0RMhat T Bost il ingeree HMRRG IR A0 R BEbed B LS o
cryst al sba@lkKe3938. t TRe dhhleths ah dpbfingai al pydsioreihamesihciddbeihsaopiaal(liyht each
of the crystals grows with a specific orientation. This enbodi nent may be
conbi nedcETHittiNg EPMeH). REA iStapered FOERYIST 8 POBIORIWET e ntiring lipg 393 s ieppvaitnent
the foll ow i | ifically descri r [ iC . (.0
emtti ng‘%@% é%p?fl %ﬁge%néfp g(lwc%rir%ei %g%g %gﬁh%f%&g g??%% gflgvglso%k&%‘g%%}th@tﬁt s 1
. t 0 10;sashank 13988 naf@thel Frdth G- refiB toShaCauBRkh&s RE 266Nl aked AAShid Joi@hthe
emtting device, referring to to Figs. 9A and 9B. Fig. 9A is a top view of
t he | i ghpemtionttiesigepanebeviiveloaned agnn endhe iF IssHbstratateoyaht aptpttheghegopd
sealed, and Fig. 9B is a sectional view taken on line A-A" of Fig. 9A
Referencpéo%cﬁ%gfo%l represents a source driving side circuit, which is

illustrated by datoridi@Spreveéit @ESRBRITAGIOBE 1BB2ematiRk ¥Rincheald N moligdRr ence
nunber 803, a gate side driving circuit; is reference nunber 804, a sealing

subst r atand gantrleased fremctbe hankha?388 Ore, suefageel] tha harkg#Fl. is Pusrddigitye seemdound

Y ancih Do GivaPas) HBhe B8 Eer piede bipas s M or i w30t peukiredifong

the gat &3935H3€adirisiatids GiliCret br&&ﬁngvﬁedﬁ%ﬁeingnﬁl Sl FReK meitnalasd 3he
received froma fl em%l e print circuit {FPC) 809, which is an external
i nput t evintinadaus@ alehmlasvat of thvatlighhenHRQyg slammnhectiedotdinghethei gegond

emtting nel IS wn herejn, In the present specifigcation, any nodule on
whi ch iﬁf%‘ﬁﬁé&%_ﬁ%&??&ﬁ : a%ﬁ“@“‘ﬂ??ﬁ&?’l“?‘ﬂmﬁﬁ%"é@'ref erred to as a
1ght emitt NGuARVinE SFTRANRLLL HpARARRG: vaRFum! N bkl APNGSVdisifiRs gl be
the sectional structure of the light emtting panel illustrated in Fib. 9A
The pisxelas sreat thened thsahding fidmdoi formrgahe banit tipordcion eXbavar 8 chodueed @bove a
substrate 810. The pixel section 802 is conposed ﬁj@e i xel s, each of which

i ncl udes WUEART dgreccfriarBim iog camPIg PO LT enlegin o dde g1 ng ohAdat B may

el ectri Gal dhqh@ed after removing the anti-electrostatic film, or betore 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 tormed by
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its drain. The driving circuit portion i's conposed of a CMOS circuit

wherei n an n-channel type TFT 813 and a p-channel type TFT 814 are conbi ned
wi th each other. Banks 81~ is forned at both sides of each of the anodes
81 '. Thereafter. an 30 organic conpound |ayer S16 and cat hodes 817 are
formed on the anodes 812 to produce light emtting el enents 818. 37 The
cat hodes 817 functjan a .W ring co to all aof the pixels, and.are
et s EHFIYAEBncE s i HE S GOSERS isHote wps ity cBbB% HhehE disf ng
substratee ;304 HBLG: Aut SRS RnbSn Hatihid Qad PEusHRRILAL € TRLG LR uRgal | ng
agent 80~. the sealing agent 805, an ultraviolet setting resin or

t her nosabter 3g4Gisrelamindts thar efe fradlditiused. lidht cmates sacy o halsipgesoc wposed of
a resin filmmy be disposed in order to keep an_interval_ between the

seal i ng S IARPRtBEIRYSIRD ¢RErQn HPSPIHNE t4YRl “B FERER SUSCHEN laysri T gas
such as nitr e gasy, | N I : : by the
eal i g Mt gD <Bmplrfin 2Tt Srghhi Bl R e S PG e o
mat er i alfoldoisg thedestrptisn aXygbsdipenneabi ity is as small as possible. to By
putting the light emtting el enments _ai_rtigh_tlg/ iinto the space 807 in the
above- ment i oned T3wp gempracd fsna lighigemitng fevigighaling st Srugkme RO NI el v
shut of f,,t,rom t he. [ a Wl [y ossl bl e .to preygnt .t
deteri or2a2 I 021 BFI%tO ﬁéﬁglﬁ ?g‘ﬁ‘%ef@]‘% ‘f‘ﬂ{oﬁg Jng’nﬂeh%ltotgsdB;& (\'?\.gﬂtl@ru %gé‘r??tegr?? M(&;’r}n(()jx[;h/gen

f rom t heamatis BoEL. ovielap lctire@loyids @ thé phlit egttitingieigna®evi ce havi ng hi gh
reliability can be yielded. t5 The structure of this enbodinent may be
conbilfed with t e describedirabord. EhiseRA#HNG 2 PIPeSSIOE 4P0W F9r. fopmitsdp 12
Fig. 10A nor ecifically illustrates the.top fa tructun £ the pixel
secti on BfUR THES PithReieh coiE R Bt ER R G RETERLY el Re

i nvent i @rensid (6185 Gr ikt aRafrirgom il A, acting 145ied of 20B-T LhBE mAbteSed fRint ahli t

di agram t hereof. Referring to Figs. 10A to 10B, a switching TFT 704 is
conposeadlkaiing metad waterdal sgch( a6 Shemvglupedrior aratedaef ¢ [ighismigingdlmertiagd 6.
Accor di ngl 5 %?‘Hit t he structure tther(gof, the description on the sw tching
(n- chanf I%‘ o STUHEG VIS S UEPFEd to. Awiring 703 is a gate wiring
for ggnnecting zs gate el ectrodes 704a and 704b of the switching TFT 704
electrically with each other. In this enbodi nent, a double gate structure,
wher ei n BEmimdihemtrfel form ng regions are fornmed is adopted. However, a

single gate struycture, erein one ngl formnpg.region is formed, or a
triple gate str E(?hﬁ?@,g eﬁgéieé?rwtpﬂroé?rgﬂ%{ﬁ’ﬁgﬁ“ #8? 2’1 g r&%‘aﬁ?%%%reffgcﬂfg%ll’l?red,
may be Y € s@onl BRte8Met &lRLRERI Film (995 be3oMm)neehRAd. 0 a
source 3\9??%18%731%% gﬂ% tﬁgdrgi I’(lmt ﬁe?eﬁ"e i's coﬁcr’lelcr?e(d to agzc?rjai n wring
70~. Th&hdnainstead of formindthei rseinedbring &lnh Y38 8f Endodneottdd ptasma tgpatneent

el ectrode 7Q7 of th&@curre t-controlling ..The current-controlling

T 706. ..
TFT 706 1§ BeEomsd<thisrseeondd ifriage in ATl I HRy TEFER Hah AR e $85P74 003 i n
Fig. 6. . tpYet UG : ‘ I Rt h
sutchi A g S P Mg i B S R et &
single Bag.e.structure 5 is adopted. However, a double gate structure or a

triple gate structure may be adopted. The source of the current-controlling
TET 706 is el ectipdssony wisniaset walpdnsiilo (o S4ppISrERGs Pia@afreime e

drain ther | | ect (] I o) [ e 71 ~drain
W ring J/'(T’?t%?éxéﬁ%lg’tcr%%ccgl élec%%%se%gtstagdgﬁ frgﬁjg{!jlg g??i)l xée nrgggluéﬁt% ? gge C%S

i 11 uskr af@skehy hd@bedrbiigShaldgenhiad tdait®nC BsRogdn Bi@idkgand apacdas qsudhcandenser)

is formed in a region 719. The condenser 719 is conposed of a sem conductor
| ayer 72X, eohiebopabptal et isineuly pringd oRshecsyrfaeh el Gappopa ApterinYrs iInstBtingn

i nsul at i LEkm il rate ' is f ] ato the as

t he gat gﬁi%n@é# at ?’gﬁg)é)f?rlttﬁéjg‘{a]ﬁg *‘tﬁggc%%a}laggrequg&nﬁgggﬂ%g.lgﬁﬂ%ﬁﬁim gkt&%%{r%posed

of the gai®icahe&buPdeTHO urfiel Mydficdtidatofithd babhattenlaenaisulSingdilme@d3tnt o
the sanme |ayer as the t5 first interlayer dielectric, and the .
current DSQB%@);/IE Hyslachiever 6 Amshopa inddgl 7as dansstidmalie Bogpereradgn the surtace

30 of the second interlaver insulating film (935 or 3926). This film is called a cured film

935B in this specification. The film prevents release of gas or moisture from the organic
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The structure of this enbodi mrent may be conbined with that of Enbodi nents 1
to 10. zo Enbodi nent 13 Anot her exanple of the process steps for producing
a light emtting device that is different fromExanple 2 will be described
with reference to Figs. 2 3( A) and (B). The process steps are advanced
according to Exanple 2 until the state of Fig. 22(A). Thereafter, the TFT
substrate.is transported into the second processing room and z5 the
anti-elg?ﬁ}ﬁg?atic filmis renmoved by water washing. A bank 39 38 is then

formed as shownyd phift@bodiHem, l-anElﬁ@dcb?{'Tb)En%?@&nréaxler 150N RF:8€ Yl @B,

insulating film such as a silicon nitride film on the surface thereof as
si m | ar tiecctEnbodidimgnt Qtuaden iin ahicer materme. hmayg béltswbj elotred! teapsurdrace
nodi ficatign by carrying out plasma treatnment as simlar to Enbodi nent 8.
39 A FPGIEEICRI gERPYT c BFHS oliFImE Ry Sthil 0 BRINE o Shli CRVIACp S PnERCTo PRI ¢
conmpoungk.LSel.nitiakly: f : A Sl Ly ti method. a
B e i i
conpoundichhetdndde fravéngl. a Pegildsmaardaahenttfoamspecdndngefawpenduyatiopr fampol ynmer
organi c_conpound material having.a high positive hole 5 nobility. As the
pol yner (B¥gaPeoBapbusycratiers di2tepOrpdiasAresedFoxyt hi ophene ( PEDOT) may
be used. A seco i I 1. i 14t ng
| ayer and an eIgg%?%%a?ﬁgﬁﬁggﬁg?%gmpgég%?égﬁékéﬁggghgééﬁ§g§%?&ﬁ§9¥%§%re to
be for netl thdeecad, infllaybe ifsotafieg film (985 o MR8y tmmnveforiasd iof &nbedinient 1.
to As shown in Fig. 23(B) in detail, the thickness of the first organic
conpduntPsplaiiag mgemal darolseo mofe KEWE | oft 29§ Eackdelionhde tHP ek F8_YSHME 9 on t he
anode 3 d t-he thi t S he QY optliat.el y.

changi i dREo; Gl SRR o gBalee e B R R PR OB R toe
3928 capubk dsakgee, @WNaY tAcbhEngontrvarpdtlinom IR cardinkr @@ bhehcapade 3928
and the bank 3938. t5 The thieckness (t3) at an edge part 3958, at which the
anode 3dgBCadY 198 hmér@ge@%eoaﬂrnehvﬁowm%@lquﬁecga@g%tfryéirqgeﬁefé&fﬂéi@ t he
maxi nmu (ﬁpg:thgsu%xgr can §§m§0r”9d to have a certain curvature. According
to the &t FheSY véfnh pr péTties of a second organi c conmpound | ayer
3951;,and a cathode 3952 fornmed as upper |ayers thereof can be inproved.
Furthernore, cracking due to stress concentration and electric field 20
concent Embodiment é suppressed to prevent the light enitting el enent from

failure due to erioration .and shar ircuit., odi nent 14 A |ight
emitting devipegﬁgTﬁﬁgéﬁTFﬁﬁ??@ﬁ?f?ﬁﬁ%oépgwgﬁﬂ”fgqg%FPPWERPH%Bgmgﬁgm
ther ef ofio b the sRYRRTOMink ﬂlevée%rpidﬂn}]etrhéyéﬂngﬂhtﬁ@filw(gﬁ%@%gﬁismﬂﬁd to

liquid crystal display devices an as”w der view ng angle. Accordingly,
vari ousThtees sbowe inévg tasa DAR fblen 836k ke thediitsy ingslange 40m 93bhe fpringpdton

emtting device of the ese i nt | Exanpl es of el ectronic appliance
enpl8&i%ﬁsﬁéﬁﬁdﬂ?ﬂéﬁ¥ﬂT‘%ﬁmag@Wéggi?r¥%%lpresent invention are: a video
canera; a digi tﬁ'ch%?a%?e‘i'@gc 8t BRUSLE fine hdi R axaddeadchpHntigdbdisPihay) © a

navi gation systeny an audi o reproduci ng device (car audi o, an audio
‘conponehds, amndyhhetri pédkelrouad 1850 apn't amput elrqulder gaowndraddii wer . a Bbert abl e
information termnal (a nobile conputer,. a cellular phone, a portahl e gane
machi neMeaRred BE fr BHIEBHERS stee, i Lrfd Han ?’%&@@ % Eﬁ#&ﬁﬂafd@ et @%a-
(speci figakdy : i anc 0 f i t ot a1 I

ot um e T R R R R P BB e Ryt PP Ty ce

t hat 2catheddEQIfAy dah@cifongsal Ofs ttheedaira)angd betwdegidore mr pdrmgredend ¥ Gavi ng a
light emtting elenent is desirable to particularly for a portab

i nf or meExyRPICE Phithiramediod dhatjqee bsysed P fympthedAl ifQWe@CHHFiSaﬁ%?fyﬂga?ﬁ'ﬁ s
require - W | e ci £l e o oni c
Govi ceariaps GG Al RS Y ALY an EREFOR BEBIRIE. Girnl PReSEThEe

whi ch i ghe@@hp@%@ds 6dt t@5eashd Ag. 2001, a supporting base 2002, a display unit
2003, speaker units 2004, a video input termnal 200. etc. The t5 |ight
emtting device of the present invention is applied can be used for the

di splay.unit. 2003. The light emtting device having a light emtting
e|en§htEP@°§8??g um nous and does not need a backlight, so that it can make
a thinner displ ayiswiodifast dek&ited aChays bakmgicsilay hdeidselagng dinms The & er m

di spl ay device includes every display device for displaying information
such as one for a personal conputer, one for receiving TV broadcasting, and
one for advertisenent. 20 Fig. 11B shesws a digital still canmera, which is
conposed of a main body 2101. a display unit 2102, an inmage receiving unit
21 03, operation keys 2104. an external connection port 210s, a shutter

2106. etc. The digital canera is forned by using the Iight emtting device
of the present invention to the display unit 2102 Fig. 11C shows a | aptop
conputer, which is conposed of a main body 2201, a casing zs 2202, a

NN NN NN A . o o - ~ NN o




-t ot Fig. 11E shows a portable imge reproduci ng device equipped with a
recordi ng nmedium (a DVD player, to be specific). The device is conposed of
a main body 2401. a casing 2402, a display unit A 2403, a display unit B
2404, a recording nedium (DVD) reading unit 240a operation keys 240l ,
speaker units 2407, etc. The display unit A 2403 s mainly displays inmage

i nfor | an.whereas the display_unit B 240-1 inly displays text ..

| nf or P HorITTREOgD D ABY B9 RHGS B SP6@ad iRy e € FBr G BT hg ¢ he
l'i ght e:gg‘:_t()l).i ng device of the present invention to the display units A 2403
and B 2404. The term i mage reproduci ng devi ce equi pped with a recording
medi um i ncl udesFalicdeng gandesnamiinneSEmbodimedd F os Bovie magdggle propes apspl ay
(head mpunt ed display), which is conposed of to a main body 25Q1, display
units 29mughrbe SHPPPG TN Y, Seqong 15558y wspiaingi i Gy 08 s Yedisi ng
the L em.titi h.ce of P i L QL0 ¢ IS Qi t
2002 A 11 o0 s ARG Rt O30 LGREN ol ERL Bc @ bRELOERAHT

21i 01. @il sipkadwy abind tar@h02Tha fitasiod@aiz&D donditiordxé=ar haketcarirabit ibanitpar t
2604, a renote control receiving unit 2605, an inmage receiving unit 2606, a
bat t er ypapeeHarlppr-fieh!e 1o gpuditpaet (PH@s migles at nivRekeyd ALODEHSPUEIEE The

video cgnerg is fori ] t i . em-t.Li i resent
nvent ron i PRy GBI B8 e o i B AR KPR PSS Un ch
i s conpesedicipeatii@i AhdoRdy ndY Qlyvayd reesdsig 37652, haatidi Sidady. Ui dn 2rpABic an
audi o i nput unit 2704, an audio output unit 270a operation keys 2706, an
ext efnansdatingelin dhujsdras hyomerlayer appulating fmog, is ereferrqh o fum teailig9Rone i s

formed 20.by.using the |. emtting,.device of th rese ' j.an to
the i SHIMSY T SatiaReatipd T Ssleiieny HEAHE B B dnP s PEYEHAC, o7
on a blaskuRackar 8dMdrodR R ERRENTS pRfer@bly cbBdic@ld b BéarPlzaRe seRtalze
reduced. If the | um nance ofg light emtted ?lrom organic materials is

i ncr easisdacyuni at 3 ® 1G08€ fbr sverabmiinutesntg sderildwubray i o vhan expanile obtherent

can be used also in a.front or,pear projector, in z ich light bearing
ot put (" ToHGROR FPRRaEs o P HagneirEhter dopahE T Porduis ol m5Eh

pr oj ﬁct &4 Qdhedis SEHRRE, a High ?flf@‘%[’f Eb&eldﬁ‘@!%ei\dglzy%ﬂ 00 Whe gakave oof bgn

di splays information distftibuted rough el ectronic conmuni cation |ines
such asardrthesinebdf tiedar@ATY s¢icalib2 4trehdw disimeter.  EepEbmn & imptioamitawbiagred
information with incr eas'i ng, frequency. The light emtting device 30 having
a | i ghtWsT thesenepraitimse it 2 5% BB FHh| e f or di spl ayi ng ani mation i nformation

since organi ¢ Mafei Rl Sohigve Siadh RBSRORER NREST 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 fransparency of this film is proved to be
high especially by the fact that the film has a transmissivity of 80% or above at a
wavelength 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 tilm
30 (935, 3926).

Following the description of Embodiment 1 or 2, the manufacture process up
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In the light emtting device, portions that emt |ight consune power.
Therefore it is desirable to display information such that as small
portions as possible emts light. Accordingly, if the light emttin_ device
is used for a display unit that mainly displays text information such as a
portable information termnal, in particular. a cellular phone, and an 5

di ' devi it is desirable.t L. {ght_emttli ti
o i spIRyELGIe Yot O e e P B B T RS B G St e P B ve oo

the backgepunfl. AAN.Je3&! iPeGnRROVENs the RRBhis kISR (ANGE hed DRadi gDt
emtting device to which the presen% invention is applied iS very wde and
el ect r ontroosphpiei cbtdredof v enanyg afgoelgds emhnigwgtoyast hd hdevicpebldhegeleaks oni ¢
appliance in this enbodinent can _be conpleted, by using to the ligh

emtti n§°8|%?‘?f%‘é°%ﬁiﬁﬁ%‘6¥’t§?*e‘8‘%9“=i‘%?@ﬁ@ﬁf’icﬁatatqﬁé Rt b SR s S han

Enbodis mpniosi (ladophid 3. Brh@BR ¢k Qﬂné&%aﬂéﬁ%ﬁp%? icgﬂtf(?]géd%' 1 §LaGH Qﬂllttglfin@n

anode i s reduced and therefore degradation o ht "'em'tting ‘el enent can
be prevemddonsTiibe ponbsent tdmmeentiepmhe &ypal cforaivneilatediels chevedd, niy floer s f ace

of the anode, t[}qerett)%/ i ncreasing the current density in an organi c conpound
| ayer. APl g fikm fermatigp nfessyis) £ 2PREPTIBELY. ovidliathtasl: thefilm fiety b of
theligt&gﬁ@'l}“{ R ol € dAVEent | i's
capabl e of m)wI g aﬁgﬁ@ﬁ gf[ilz tﬁg‘?ﬁ@g%‘] %?‘%&%ﬂ;‘%{ ﬁ%\@ggmrpg?béfgd%% rQn ngp% TFT
subst r afitmand iz formedbs evigroratiomot othef bioWwmgcknilieghibstent dftspigerizg. el enent
that are physically separated from each qther w thout causing degradation

of TEY char act efiadrithan the lxNutfilps diis iposabls dp argyd AHNrRydimTHE! st forpedir e of
h ( oS | oaneges Ef i th
e P BSOS T

an al kal'1n use I a mitti‘ng ‘e and of
degr adi ngrdgbe gdsghhd esivigkh Ngisel amendccepthble "Bngd UHE Oficc@@ssioand hinegeaf ore
can provide an excellent light emtting device. 25 4.i ~ CLAIM5 1. A nethod
of manufeaned Hyths AlNgRYy [ istai fRy atervicce oe orpe-iselagiblihe S9e dgd aemicf Br ni ng
an interd ayer.ins ting.-filmaon a thin,.filmtransistor.fornmed.on
Msul at ore sobh s Repled L IR BortduPy o BbR A B SRS A5 ng
filmsf oibtte@ @mpefahi?d, heNGpOBf tRE nhdtdridl gaf SkBLUhN B0l 108 tHeddoTl I8 @ anode
electrically connected to the thin filmtransistor through the wiring Iine,
on the farmgtion pegsburei pig-)fappraprintstyyi ryteanativelyn thenBlm andwnbe formedtusig wover s
ine; etchi he resin insul forma

bank. " GBREURT g DnEie! P R SeeoteonU8Ph o SR &1 AY PRISHT &fpi K ¢ ne
anode; 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 (9335 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 933B. 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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formng a second insulating filmto cover the anode and the bank; formng
an organi c conpound | ayer on the second insulating film and formng a

cat hode on the organic conpound | ayer. 2. A method of manufacturing a |ight
emtting device according to claim1, wherein plasma treatnent is perforned
on the bank. 3. A nethod of manufacturing a light emtting device according
to claiml, wherein plasma treatnent is carried out in one or nore Kinds of
gas sel ébickeess phimtq Pléngr oup consi sting of hydrogen, nitrogen, hal ogenated
carbon, hydrogen fluoride, and rare gas. 4. A nethod of manufacturing a
light emtting device according to claim1, wherein the step of wi ping the
anode usasbaiifmvArdased porous material. 5. A nethod of manufacturing a
light emtting device according to claim1, wherein the step of wiping the
anode is a step Fhgrbanky47 w@%*ﬁblxﬂqnﬁa@@ afcordsacantiahe Han %{ehﬁacct&ﬁ

manuf act.ur, devi ce conprisi te formng an
"ot or paybEipea b 711 Hhish PSRRI FSHRRIN T PRHSTRG TR f oo

i nsul at qog7 fer3vIgy & r’ﬁbdh%t thensukRbi S19iHel bankorw47he: Boter | mr cdsBswiabk ng
elm formng a wiring line on the first insulating fil'm formng an anode

e} ect ri clabdriped onitherefeaehce to FlgeSthin filmtransi stor thr ough the wiring line,
on the first insulating film conducting first heat tr o .t.he anode:
forming a resin %?Eﬁa&?‘i F5UF FISHIREARL ﬂgbg%luéecf%q%fﬁb(ﬁlée g mﬁﬂ@ il rSF ‘i ne,
and et CRifgQsi rtﬁe,sbf}ahl@%glﬁﬁrisﬂﬁuh lffﬂ'lﬁ@ﬁﬁ{t@r@e%%ﬁtﬁ%%% ling s RGEN
heat treatment to th€ resin insul |ng W pi ng the anode; formng a

second igesera@tiiwidlefthe light@mivingrdetice issinagheragiod. t he bank; 44 form ng an

organi ¢ conpound | ayer on the second insulating film and fornin cat hode
on the organi c ESpBiRgY.2igethe hpat Waf’@?rﬁoﬂaﬁf‘a%ﬁ H'Fﬁ‘c‘t‘ﬁ??%‘eg%fgﬁace

emttin W® Sladh P8Rl 82108 BLt inSHnl e f or med
on the Qmﬂﬁﬁ&ag%n%‘%?]%ﬁﬁd 8%;12;}90 Aﬁlfﬁgt%rl ng a %]D kt 1g‘r1%1rltlt| ng! thI 1(I:Ienaccordl ng
to clai mdre KMBr&i gaspeRerd fione atengiotip icdnsisting @ﬂh}(ﬂmbgdn_nnmmgemrhaMgeedtkd nds of
gas selected fromthe group consisting of hydrogen, nitrogen, hal ogenated
car bon, Cﬁsb@flof@é#ﬁogelﬂdbﬁ’éé’ angigFcigdde gas. 9. A nethod of manuf acturi ng a

| i ght emttlng cgar |l g the
anode’uses a PV. esbéagegs f’i‘p%lr%oggs na{)fe)trh%a n@b%corﬁ&ﬁéﬁ@é& tII?rrémanu 1\3‘?%‘8 a

l'i ght erbhtaim®ndey e RBAObHENGIdHets sdleotéd frafahe proup enditing affhvmq&iemg t he
anode is a step for leveling the surface of the anode. 11. A nethod of
nmanuf actiiFoseg élalqggll*ﬁtc‘bﬁatbpﬂn@ygé’\%%é]@é‘ﬁﬁf e gree Bes- stEscyed Bigt fihg an
interlayer .| ati fll h sjist f.or o
i nsul at é)lr ePorglieﬁsge ggfl PIS r? nasnul g?g R )f%e &H h% ﬁﬁdefltg%g? nStrh gflrn

film fqeggaagl(;h Mthé ﬂghtldnnamgfqunﬁa;ng an anode electrically connect ed to t he
thin filmtransistor through the wiring |line; conducting first heat

treat#rent to t hdhimudeodimontmaygbeaconenerd wit anuef BgbedimenisHathrawghdr s t he
anode and the wiring -line, which serves a bank; conducting second heat
treatnment to the resin insulating film etching the resin insulating film
‘to for mphhakentd pi Ng the anode; forming an insulating filmto cover the
anode and the bank; forming an organi c conmpound | ayer on the insul ating
film and form r‘f@llawm tied éesgriptibe ofr Gabodineeatpbuihd inayurcturE? profesretiiod of

f i gh d d |
[T cat modbioVE B 67 REi DI HE SBAR. - YIck T AIGE O (anGY ACP0k Pag e gt

em t b nQFQeYSR? aper dihg A Q&I g6 MRGIRIIL Pha 0@ nk ARl AR indufuigar ri ed
out i'n on€ of nore kinds of gas-selected fromthe group consisting o

hydr ogerf;lmnd%ﬁcrge:ﬁ)%malﬁgpeﬁat éguanpdim PYdrmegere the ok ddm. aditonarieidgas.
14. A net hod of manuyf, ing . a light emttln devi c to.claim
11, wherBitn kNP i \lﬂﬁﬂp%ﬂumﬁémaﬁaaée e Tm Seaerbad & %B'S’ng'ée%toén al .
ﬁ 4A5m%t hest, ofe ARPUEAGHHE i 8¢, LENroPHih tid RnflaVinSaA6620 dhidda h&ickiai m

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

31




wherein the step of wiping the anode is a step for leveling the surface of
the anode. 16. A nethod of manufacturing a light emtting device conprising
the steps of: formng an interlayer insulating filmon a thin film

transi stor formed on an insulator; performng plasna treatnment on a surface
of the interlayer insulating film formng a wiring line; formng an anode
electrically connected to the thin filmtransistor through the wiring line;
f or mi ng SAUFRSHPISRETHEPITRgOPS | herantagblapsare Hermatoedarrdchingonibe il | i ne;
et chi ng-fihe. pyesi ﬁéc@&rﬂkﬁ% o4 % Ehllbghﬁrpen[ rm a bank; conducting heat treatnent
to the resin insulatin W e anode; form'ng an insulating film
to cover the an@dme&mdohmtsbamkm is%ﬂmgbgarq Qlegiani ¢ conpouRthdrayer uan the

i nsul at i n% film and form n% a cat hode on the organic conpound |ayer. 17. A
met hod &fchplhmvifee wriing laes i1gPe tedPi4.i rfgnulémﬂt@ éﬁ‘tﬂtrﬂgth‘b“ﬁlﬂ@& 46,

V\,herein eatnent . i.s erforrred 1 t

nmanuf act g#?ar?]"g%é‘i ?rﬁh r@?ﬁ" t&toﬂg‘é I‘Hlé\'}fng QE 5@? dthtd thé?q‘i'ie?ﬁ {17% (51 e‘Fnéil ik pl asma
t reat neRtioy filng AAL-TEA1UIn) WidNeh®knBRIE sk Rgs of gas sel ected fromthe
group consisting of hydrogen, nitrogen, hal ogenated carbon, hydro

~fluoride, and r&r thegesse viigre fenatadod 987 lﬁﬁ@mﬁédmﬁrrﬁrfgrramgltghwlem ?lt!?—‘hg

devi ce rd' ta claim.1 he of W the_anode uses a
VA s S50t L8 ddp dhRismoodime R TEE: bl g ool Rhet b bRg b B R St T e
devi ce agged d:'v@:g WHRnCIhl Aodb i %}%ic%' o€ nsdi&iu At aﬂopldageﬁdh@ bRARYE thes a
step for leveling the surface of the anode. 21. A net of manufacturing a

| i ghtio ebidken mgrisigline #94bnpitigedgn thieansde®Bsof © f or mi ng an i nterl ayer

insulating fil é? thin fjilmtr nS|stor he thin filmtransistor being
formed on a subAtieade WifsEncAT e adtegh HFnELAT QREADICFOMRIMRS (Y Pl AR

treat meply, of ﬁc?&Heﬁ%a&for&Jh%e Wﬁheérhﬁ’aéﬁr‘heﬁt“lsu' ating film formng an anode

over the interlayer insulating formng a wiring line over the

i nterl ayer insullaisiengpoklirhent rriayrlmdogabmddemmEmbedthntqnlgthwdgml hat covers the
anode, the wiring line and the interlayer insulating film noving the
substrate on which the thin filmtransistor is formed froma first

procgsssEBg)ogg[%Hbtlg a second processing room etching the resin insulating
I mto torma bank; conducting heat treatnent; perform ng plasma treatnent

on a surface of T‘hfs&n’ﬂmﬂhnerwdmdﬂ@ci mmeamdﬂwhﬂcﬁ]aqefnocqmdugtoalfnlmmssdract bng film
to cover the anode and the bank; form ng an _organic coppound |ayer on the

i nsul at APRACHiE layer ha Fok iwicRvptallicesusinge f@ﬁalt/%ﬂsma&frﬂné BIhPEGRECTPHIEN 22, A
met hod 8{ HTR0H a@%te%rﬁt{}ﬂa h'e'o%&tmq%fﬂrpishpﬁ& &Sﬁ&&%p&?ﬁirﬂ'@&dh&d‘?' aim 21,

wher ei n°t N6 “AR0dS par y overla e Wring ne so that the anode is

electrically comnegd adA, o {dbewriibi06iid proférabisi Shaed fRdd bavinmtbueckildéate
manufacturing a light emtting device according to claim21, wherein plasm
t r eahreslasy. alemino berosilicatt relasie 0o QurT e A Hefs swfacgf Ebél %ﬂéﬁtéfae flA60n tthe

Ol oop, SRRl PyBlinb ¥ARSHH s lckdcR88R10 IO FRTI0RRAL RPN palVALAES:

devi ce agHOMNAINGAnCeanfioR L, suMaBleehRe il AR 1de‘tln@31’i bewﬂﬁmdemuses a
PVA- based porous material. 25. A nethod of manufacturing a i ght enitting

devi ce &wueddivrpjasnm €1VAP.m 2 Firstwhieeosi quuhed@flép ioforgicgitadiavhe thipres p5 a

gt Ao oriad it ATy o SRR a0t e AR ool Ridy RS YK 2. 4 2
Q# ; Qﬁégz;/\@’a ﬁMclﬁi%Xs @#Yﬁd\hnﬁﬁorﬁo&ﬁfo nd Nv@:t&@btﬁﬁ\thé%hsﬁhsﬁgtlﬁzﬁlm Acthdc?. A#?
base msulatmg fllm 1101 1<s 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 crystallizing the semiconductor film from clinging to the base
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0C10% &Isér?'] c)on Ocot/OT 1fn)1 159 h'tlaz}tgc(‘t chh 0100% %68 ]bor/e 2%?\ ?\'&] ngﬂb 100/?5&' 0)-
instant. When the temperature thereof reaches this high, the semiconductor film alone is
instantaneously heated but the substrate 1100 is not deformed in itself. The amorphous

15 semiconductor film is thus crystallized to obtain a crystalline silicon film 1105 shown in
Fig. 17C. Crystallization by such treatment is achieved only when the catalyst-containing
layer is provided.

If furnace annealing is chosen instead, heat treatment at 500°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 atmosphere at 550 to 600°C, preferably at 380°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 catalytic
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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5 prevent the crystalline silicon film 1105 from being etched when a gettering site is
removed later.
The thickness of the barrier layer 1106 is set to 1 t 10 nm. A simple way to
obtain the barrier layer is to form a chemical oxide by treating the surface with ozone water.
A chemical oxide can be formed also when treating with an aqueous solution in which
10 hydrogen peroxide water is mixed with sulfuric acid, hydrochloric acid, or nitric acid.
Other usable methods include plasma treatment in an oxidization atmosphere, and
oxidization treatment by ozone generated through UV irradiation in an atmosphere
containing oxygen. Alternatively, a thin oxide film formed by heating in a clean oven
until it reaches 200 to 350°C may be used as the barrier layer.  An oxide film formed by
15 plasma CVD, sputtering, or evaporation to have a thickness of 1 10 5 nm may also be used
as the barrier layer. In any case, the film used as the barrier laver has to allow the
catalytic element to move into a gettering site in the gettering step, while being capable of
preventing etchant from seeping 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
(8i0x) film, and a porous film.
On the barrier layer 1106, a second semiconductor film (tvpically, 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 | 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 tilm. 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 18§
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During gettering, the catalytic element in a to-be-gettered region (trap site) 1s
released by thermal energy and is moved to the gettering site through diffusion.
Accordingly, gettering is dependent on the process temperature and gettering progresses in

15 ashorter period of time at a higher temperature. In the present invention, the distance the
catalytic element moves during gettering is about the same as the thickness of the
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" 10 1 x 10°' atoms/cm”, preferably
1x 10° to 1 x 10°! atoms/cm’, more desirably 5 x 107 atoms/cm’.  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 1s ended, the gettering site 11077 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 tetracthyl ammonium hydroxide (chemical formula: (CHz).NOH). The barrier
layer 1106 functions as an etching stopper at this point. Thereatfter, 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 10'7 atoms/cm” or less is obtained us shown in Fig. 17F.
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alrtxghtly sealed, and Fig. 9B is a sectional view taken on line A-A’ of Fig. 9A. Reference
number 801 represents a source driving side circuit, which is illustrated by dot lines;
reference number 802, a pixel section; reference number 803, a gate side driving circuit;

15 reference number 804, a sealing substrate; and reference number 8035, a sealing agent.
The inside surround by the seal agent 805 is a space 807.

Through wirings (not illustrated) for transmitting signals inputted to the source
side driving 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 (1Cs) 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
emitting 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 type 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 laver 8§16 and cathodes 817 are formed on the anodes 812 to produce

light emitting elements 818.
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outsxde. As a result, it is possible to prevent the deterioration of the light emitting
elements by water content or oxygen from the outside. Accordingly, a light emitting
device having high reliability can be yielded.

15 The structure of this embodiment may be combined with the structure of

Embodiment 1 to 10 at will.

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 embodiment, 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 TFT 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
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condenser 719 is composed of a semiconductor layer 720 connected electrically to the

current-supplying line 716, an insulating film (not illustrated) which is formed into the

same layer as the gate insulating film, and the gate electrode 707. A capacitor composed

of the gate electrode 707, a laver (not illustrated) that is formed into the same layer as the

15 first interfayer dielectric, and the current-supplying line 716 may be used as a storage
capacitor.

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 similar to

Embodiment 8.
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formed in the similar manner as in Embodiment 1.
10 As shown in Fig. 23(B) in detail, the thickness of the first organic compound laver

3950 can bej differentiated between the thickness (t1) on the anode 3928 and the thickness
(t2) on the bank 3938 by appropriately changing the viscosity. In other words, the
thickness (t1) on the anode 3928 can be larger, owing to the concave portion formed 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 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 crystal display devices and

has wider viewing angle. Accordingly, various electronic devices cun be completed by using
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10 particularly for a portable information terminal since its screen is often viewed obiiquely and
is required to have a wide viewing angle. Specific example of the electronic devices are

shown in Figs. 11A to 11H.
Fig. 11A shows a display device, which is composed of a casing 2001, a supporting
base 2002, a display unit 2003, speaker units 2004, a video input terminal 2005, etc. The

15 light emitting device of the present invention is applied can be used for the display unit 2003.
The light emitting device having a light emitting element is self-luminous and does not need a
backlight, so that it can make a thinner display unit than liquid crystal display devices can.
The term display device includes every display device for 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 kevs 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 composed 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 intrared ray port 2303. etc. The

30 mobile computer is formed by using the light emitting device of the present invention (0 the

display unit 2302.
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device of the present invention to the display umts A 2403 dnd B 2304, The term image
reproducing device equipped with a recording medium includes video game machines.

Fig. 11F shows a goggle type display (head mounted display), which is composed of

10 a main body 2501, display units 2502, and arm units 2503. The goggle type display is
formed by using the light emitting device of the present invention to the display unit 2502.

Fig. 11G shows a video camera, which is composed of 4 main body 2601. a display
unit 2602, a casing 2603, an external connection port 2604, a remote control receiving unit
2605, an image receiving unit 2606, a battery 2607, an audio input unit 2608, operation keys

15 2609, etc. The video camera is formed by using the light emitting device of the present
invention to the display unit 2602.

‘ Fig. 11H shows a cellular phone, which is composed of a main body 2701, a casing
2702, a display unit 2703, an audio input unit 2704, an audio output unit 2705, 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 having an organic element can be used also in a front or rear projector in

25 which light bearing outputied image information is magnified by a lens or the like to be
projected on a screen.

The electronic device given in the above often displays 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 emiiting element is suitable for displaying animation information since organic

materials have fast response speed.
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As described above, the application range of the light emitting device to which
the present invention is applied is very wide and electronic appliance of every field can
employ the device. The electronic appliance in this embodiment can be completed by using

- 10 the light emitting device manufactured by implementing the method shown in Embodiments

1to 13.

By applying the present invention, cracking of an anode is reduced and
therefore degradation of a light emitting element can be prevented. The present invention
15 also includes leveling the surface of the anode, thereby increasing the current density in an
organic compound layer. As a result, the drive voltage can be lowered and the lLifetime 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.
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) forming an organic compound layer on the second insulating film; and
e forming a cathede on the organic compound layer.

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 flucride, 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 a 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 insulatine 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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9. A method of manufacturing a light emitting device according to claim 6,

wherein the step of wiping the anode uses a PVA-based porous material.

10. A method of manufacturing a light emitting device according to claim 6,
wherein the step of wiping the anode is a step for leveling the surface of the anode.

11. 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 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 line, which
serves a bank;

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.

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

13. 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,
45




10% 10% 10% 1099&' () - : <IWU3~\:

1! 9$p#10%88&' ()-]! F#10988& ()-! XxS#H10WAR () - @ HA&RLOY&' () -! HG&109%&' () - ! H&10

%tH& () -JzX7~ \ 1I

Hf y/ #10% Kk &. ( [ #109890& () -Cl fy/ #10% r & () - C gh#B) &109D%D%& () - ! g#B) &1

0%oDg& (I CIC(IH_ ((%é WipiRg dhe ani)de is zbqggn/&)r@t)\rﬁ@gg%sy(f%c of the anode.

10% <1098&' ()-!'Hf y/ #10% ] & ()-C H y/ #1094 M M&' () - Cl Hf y/ #100/8/8/&' ()-CBPWJ3dY:

1! #10‘%?VN&18 2)/&8' 18. S&Qﬁlhod of manufacturing a light el;ﬂgti% dev e %)H%FBSI &eps of:

f_‘l l(?-l @%{(J/ﬁ()/ (épniggg, £18 El%a e? J@é}&%@/& glp Iﬁ#i a/ 1(1) t@nsmtor ormcd on an

H# 10%GCSE 05‘)1 H#109&' ()-S !'qrstwi[M 1! H@%40% 10 10 18 :)10%

& ()-!6#109%& () pedickmififagma trez#ﬂnewcdasl@afcq&ﬂ;EMneﬂlé)}dﬂ@é%m@Wmi) HY

109 ()-Y  10%Krfolghdkire)link;
forming an anode electrically connected to the thin film transistor through the

wiring line;
forming a resin insulating film that covers the anode and the wiring line;
etching the resin insulating film to form a bank;
conducting heat treatment to the resin insulating film;
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.

17. A method of manufacturing a light emitting device according to claim 16,
wherein plasma treatment is performed on the bank.

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 claim 16,
wherein the step of wiping the anode uses a PVA-based porous material,

20. A method of manufacturing a light emitting device #ccording 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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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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