; e3eVsj j k\ nor 6sTVsLI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG THE
SAME BACKGROUND OF THE I NVENTION 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 reference to as organi c conpound | ayer), and to a

met hod JdEIGHEWMETTINGIDENECEI AND METH O D) EMA NEFASPEC RINGAT HY, S A Vi
present invention relates to a light emtting device using a light emtting
to element that is lower in drive voltage and longer in elenent lifetine
than conventional ones. Al+rgRRrRAMBGPIHESN h@»‘i his specification
refers to an i mage di spl ay i emtting el enent. Al so,
t he f ol llowRigd obdheliesnanbe all i ncluded in the definition of the |ight
emtting device;_ a nodule obtained by attaching to a light emtting el enent
a confector sucHDbaPressaHIveBi¢bleT Bnedight vRiting Ae(iFP@ithf 3 dghbemiting nt ed
circuit) t ondj ne)._t.ane r.a TCP (tape carrier
package)e?Cﬂg%ﬁgoJﬁ%e?n&%ﬁi ag’%hgr%éaﬁﬁ?%dglg\nd ?I%?’llrél tﬁloac‘aroéi%ﬁQs:g Pr B f"g‘gﬁegltpo‘éfﬁ end of
a TAB t apgably ofeeriifithg Halsl wpomgplieation ofkicehicfielll GheifNel Matshfek FeWickd i S
directly nounted on a light emtting el enment by the COG (chip on gl ass)

met hod. 23S PEIRF cpmpapndlyheandp amethost of peanufdcghiingahs tightgniginendavics. ar e

drawi n .enti.on.a he.next.-generation fl at. panel .di spl ay.elenents for
Char's "9 SBEEAB el sBREGPFRREC £hel AhiutR G rBaY 1 BT b nse,
and dbr ekincat!iia@né 16w WOk vRIeoItiok \4nB dongddk SR eldRInD Gif&ifhe 1hdAM QSRR

having wide viewing angle give the light emtting el enents better
vi si bi | ongs. Pnlghkif gnigtingdevigeyint thisrdpecifinggionl refeeh tosamimeageatisplae dedcathat

ffecti | ts f dj spl |l ectrjc 25 i .
bei ng. abvisvbi Pt eyt Gise lernry RER G Ailoofn fodlis prenty dnahs & b ¢ ¢
l'ight t QEMABN bhend BEH QiR RGRRNE $Bdudt ¥RhihedSEy iafadRRd L4 16T WRRANe

el ectrodes that sandw ch an organi c conpound | ayéer, electrons injected from
t he cat hddgnandotreics suelj ecareahisotmpid hadactoddilar @ PCe{feaithd peatedicircio).

| um nescent_ center of the ogrganic co d layer to form nol ecul ar .30

exci t'bne%ﬁta%@ﬂ%ﬁféégaoaﬁmgk@PW{&“P@? PE EHECHRACKISDat BORHIG '8 WhiFbasi ng
ener gy Ecbr&@éﬂsﬁirﬁﬂ}ebé)drg h{ pEliddd A%aSLENENY TaB Eigb torld 90b; JMPLEEWAL in |
excitons generated I n orggnl c 1 conpounds take ei ther ti ngl et excitation
or tri pwétchext I€ dintegrateThiisup scdifréctigtmountelbah o Wplitherslténp alemenhay then t
light fromringlet excitation and elenents that emt light fromtriplet

exci t at F&%Eﬁ%‘?n ghenanqthetht emitting el ements are classified by driving
met hods i nHg g,%h\égté wBLE s simple matrix) type and active matrix type.
The ones that are attracting attention nost are active matrix type

el enents, for thiht amétiegeiaatsodre disyahgayitegionmBges nafi-dehglatide flanpddeon with
t he QVGA | evel, nunber of pixels or nore. An active matrix light em tting
devi ce AuRiHgelamEnighioreHictit Chrjedrisishtinplydingnbepgndit asfr ighteighas tashe one

‘'shown i ' i n a2 substrate 0 an I
interl ag:lkeS 6%3,3%1}%@%{35-%# ?II‘Q'ET% %%’St@g@gjrr%eﬂl 'oﬁdd P?Siel{%l‘g%g%{[&l&&t %’e&iﬁﬁ?ré?l ayer
i nsul at wide ¥iewmg24higle pveanotdenl ahxgly @baehs oeedr Babilite fDidiEdd Mchiht
el ectrically connected to the TFT 202 through a wiring line 204. A materi al

sui t abl BMftHRS ehanekp e 2ossiqesed ap redisstiv elsmeatntpucdiprliey rateens &f defliigg a

| arg rk. function.. An | TO (indiumtin oxide) film a tin oxide (Sn0=)
(1 anpelien) SRR o Adeh BYFHRALG ©5 2the oxi de (2zn0) &

sem -transparent; goksidf tHam light peh@ leldnts leMit elghe tAfRgRT PROERRbwWiRY

those, the ITOfilmis used nost because it has a band gap of about 3.75 eV
and is Hieghdnysm:r aneltgcantapphed hetweem glsciopdeyithittsardwich hin, oraanioregenpoynd

conpound | ayer 206 is fo d on the apode.205. ILn this.specification, all
Che’ | ay e FE AR e R0 JE0™ bl vEBAEn A5 S SarIo o SET L™ GGRThePe 20

nmeke anrQ@Rlhed GOMMRAUREh s8R centOPBE tHel (r@hdiY colnPBuR B30 & fRAPRWNLulYyer
206 includes a light emtting layer, a hoéle injection’layer, an el ectron

i nj eat i exrifoagemd the hullecuiar aayspanst fengn Kreylese sate whie releusing enesgota tavge | ayer
etc. A alasi.c struc.tur?e} of a Ii%gt emtt] earerrent is alampate of .an
anode, ¢ P'gHt CEREPE| HEMERY & SHh 18t A MBI ARIRRS ST PERESE Y f¥RANIGhe
basic structure can be nodified into a | am nate of an anode, a hole

injection layer, a light )



25 emtting layer, and a cathode layered in this order, or a |lam nate of an
anode, a hole injection layer, and a light emtting |ayer, an electron
transporting layer, and a cathode layered in this order. After the organic
conmpound | ayer 206 is forned, a cathode 207 is fornmed to conplete a |ight
emtting elenment 209. The cathode is often forned of a netal having a 30
smal | work function (typically, a netal belonging to Goup 1 or 2 in the
peri odi Cedngiu@dis tdkd dilhes sEREGT dxcBRAII08s tuSHENeRI@n. (16 UgddNGagbkalelire
metal s and al kaline earth netals) is 2 called an alkaline nmetal. A bank
208 is fyithedemangnitah covighighiciremsiinglpeiiaton rod clomantt Het eddlelelf frethe
anode aq% prevent. short circuit between the anode and the cathode at the
site. FigP sho o%g'pixel and the light emtting elenment forned therein.
The 5 actual pi XElesPOihi ORittisg RIeAYNEEshe 1iRirRd A ihE ¥nQhods! GRS peRIVETT NG
el ements each structured as shown in Fig. 2 to constifute an active matrix
| i ght senmetrixr(gimies nagix)|tnpe el @iy esaies typcbedhe omsethti onaltrastingietientionf or a

light emtting device,.the interlayer insulating film and the anode.
(tganspﬁaﬂtafgsﬁfa‘ﬁc'e’?% Wat &ty 155 Fhsd 20m SRS Bl grplayig ipage a‘? ﬁ‘ﬁ& film

have di fdeiamn WABHIRDVEXRNBAS AMLEPSS §ik8k BNE®re, When heat to treatnent is
performed on a structure in which mat'erials having different thermal

expansi on coef f i4n ertihs mnigxi light entivicg devich haaoly aotigierenagingrel¢tes has an
conventional light emttin evi ce structur Lt causes_a crack in _the

i nt er f ace” B HECKT 0 (tth 9‘%69?‘%’?61?!}:38' fha‘g ﬁ%zézhég éﬁ‘ﬁF"?‘ op atﬂ’gﬁs‘r’iﬁ‘f: 201
expang %d,%ﬁqﬁtfegg,te?msufa&iﬁg FAROH8 is dﬁn%@bﬁitlgtﬁ’fﬁ gpdhe anode is an el ectrode

for injecting hol'es that participate In em ssion into the organic
conpound | ayer. Od tHeSnieHeves ihsulaingr flek203) ah haodn@ile:] cldbrodd) 0K iatdractis
generation of holes, reduces the nunber of holes injected, and even
degr adedotré&lactigatly spanecied o SiceFEh£07 thspgh 2 wHing liceditt ar mpsEabuiphls
surface t . f 1.on: 1njecti |.es.
Furt nor gy e B0 308 120 e BlsBE LoRRRRLE MR PRI Bk A bR g 1y
oxygen dmd (ndiginufie oxide$ PilrhLa i Sxill@(SnOHEPANRSE alle ifilmneHt BHivad SxBldCMdas
pol yi m de, zo polyam de, and acrylic are frequently used to formthe

i nt erPayaic PHeE (A Phg semi-Hraasrdreak gaefilan adxq%ﬁ\mig@sgln*e|%sléwpmpg$ﬁdt hi¥

[ I [ kng. fil d he_Ligh 1.4 L = : )
the cat poes BF HELARPiS T RPbaRSE: hiEs oad ofLLIAP 25 UF Rl BERR! o

mat er i altrang@g}aﬁaﬁtwra@ge d‘fg,,jsiy\r@ilfght,can seriously inpair TFT characteristics.
An zs al kaline netal mxed in an active |ayer of a TFT causes a change in
el ectri c char actAst iosgdnic epmphendrigyerndiG iy foimedneos gicbpreodeo 2gPve It HBISTFT a
| ong-termr.

o0 LSRRI bbb R I BB R B T PR,
a TFLobymAeRar @khMe campdnd i ashsdifcally, the organic compound layer 206 includes
a light emitting layer, a hole injection layer, an electron injection laver, a hole transporting
layer, an electron transporting layer, etc. A basic structure of a light emitting element is a
laminate of an anode, a light emitting layer, and a cathode layered in this order. The basic
structure can be modified into a laminate of an anode, a hole injection laver, a light
25 emitting layer, and a cathode layered in this order, or a laminate of an anode. a hole
injection layer, and a light emitting layer, an electron transporting layer, and a cathode
layered in this order. |
After the organic compound layer 206 is formed, a cathode 207 is formed to
complete a light emitting element 209. The cathode is often formed of a metal having a
30 small work function (tvpically, a metal belonging to Group 1 or 2 in the periodic table).

In this specification, such metal (including alkaline metals and alkaline earth metals) 1s



step processing room (clean room) froma light emtting el enment manufacture
step 30 processing room (clean room. However, another problem arises when
novi ng a substrate between roons (clean roons) is added to the manufacture
process in order to 3 prevent the al kaline netal contam nation; the TFT
substrate nmas be contam nated by dusts or other contamnants in the air,
and the TFT el enent may be danmaged by el ectrostatic discharge. s SUMVARY OF
THE | NVENTE©bh Alkalody metal.of the present invention is therefore to provide a
hi gh-quality light emtting device having a long lasting light emtting

el enent that is 4Pagk ?—%m Mt BBMetfsorgade resHe akibel e peentisedsgs ¢f the
structur r tion n tional es. and to

pr ovi de agloﬁg?#]doﬁjel/%%her??ﬁc qﬁ%h@ge% th(?axlmcgcﬁ%gd(ﬁ% at r(]:IL dg@l\?lggg to The present
invention is chargct ehbwedné @Jl)lelﬂahd tl@d’lhblﬂttﬂﬁﬂttajbeélem@ﬁtlﬂoaﬁ'xle@thfrt:nlnm ge f ormed
on a TFT that is formed on an insulator; an insulating filmis fornmed on
the i At echu) eixe] pawipats prpviderwittan phndlits of dighbrmidng demenisicegh FirealEy
connected o the TF ough a W ri esin insulating filmis
forned t8 E&%"\‘f%lm Fﬁegé%?)%yglﬁedaq e ﬁn“?aitrh’bpgt?tﬁg”{t &V&&in insulating filmis
etched to form gnhpdkbodch@samadiecdnemidrariel@anadr afileBl einfiReatvité aat ment ;
and an insulating filmis forned to cover the anode and the Pank. The

i nsul at |1n@r1f3)fﬂrrﬁn$tdftit!r€dflbietavxeélﬂﬁ pirle (mmamﬁonmwamamjlaﬂ] fqnmatﬂm@ntthe anode

can supprte the Zill on_of acklﬂ}% used 1y heaiqtreat g
adj oi ni Hae Yeér i“é é“% mn&\f}‘ée ‘FE?‘e Ptfe FRRAPSER pEivs T O Eoe ‘3& Hits. The
l'i ghtypeidatthél Rl pERAnddNUE £af-bAYE A WAk Hdte@ialqrrﬁaw}ﬂm&fﬂefmltﬁ&ﬂnn@ film
is al so capabl e of preventing gas or nmoisture zo rel easéd fromthe

i nt er | aypansigubatiicient atennfaooricr witk leacigothbreas! inghis cenvantiong) ledhe mentting The

i nsul ati filmmay . be an inorganic jinsulating f.il b acuedfllm
obt ai ned-p g&?e “UF?‘&E% nGYPES i‘:é‘t‘*th‘] f}}?rlﬁlf’@ﬁﬁcﬁop%é siflf & fl}?erﬁﬁteéi‘l A FI m By

Wi pi ng the dl@lnf?lgﬁnalte'iﬁa swneaiékf?&é&t (@R aﬁad e Aﬁyéa‘s@)ce 19 JhD&e graqde@e&ea

| evel ed and dusts on the surtace can be renove 25 By %orm ng
t he i nsubainjewgingibohstthat pacticipats i hghtaemidson mato tthe ofganic, coarpoahd éoter. of If
balancing anounts_ qf holes and el ectrons to he |nLected to the organic

ql’

conpoindi¥rayed cBkk Behcexinder ¥ crafciicels sgapatien Bf NelRe piwseme TSR on i s
char act g F{%QH ebfad! B eved n%\%/d s 'tl(?Hé}ﬁte'nﬂgmf 'élé&é:ﬂﬂtgﬁ:ggm\mg iPe AR Niek St

f ormed; bst tate I's a pr oces ing room ere contam nation
by an altkeaerfme petielanode sitdeffact gmrhmnaa\ndunjedlonarfmoldqe resin insulating~
filmis etched to formthe bank. 4 Anti-electrostatic treatnent |s
conduct ed af t er FUFBCSIBE Rici HaTiF |OMPERIG La3ee dt DN gNAWE Sadic 9reradshPYfi | m

of the Thlel ahQ MEturé " DESitePHRC RS BGahROMH iadlriafd S8 4O PByimide,

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 sericusly 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 a

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



for formng a TFT substrate is separated from a second processi ng room
(second clean room for formng a light emtting elenent. Thus, the risk of
an alkaline netal mxing in 5 the active layer of the TFT fromthe al kaline
metal material formng the cathode of the light emtting el enent, such as
Al or My is lowered. As a result, electric characteristics of the TFT and
the long termreliability thereof can be inproved. The anti-electrostatic
filmis prevdmehe dl0dnnd ri@blefdnaiminki & toesT Bestafel ot bd bfud@mh@d bRsukat i ng
filmfor form ng the bank, the anode, and the wiring and can be renoved to
by wat eron@iB¢ii erptaminpittk én chdher. gidiileelneeleowst mag beudmaded byetlegticalalica
nateriahfh ving conductivity necessary for conducting the

anti-el eCtY68 atic treatment is suitable (for exanple, 10-$[S/nm or nore).
An conductive organic material is generally used. for exanple, the
anti-electrostatic filmconprising conductive polyner is fornmed by spin
coating, and the anti-el ecbtiMMARY O y iy conducti ve | ow

mol ecul ar is forped b vaporation. Concretely. polyethyl ene .

i oxyt hi ophene. (PP b JERieT HYCtisih) hergiape i P vidke Dieaaliohady,

pol yO_Xy%ﬁYttﬁ%v%c%birﬁtﬁﬁﬁv—IMEgQi?ﬁ?&ﬂﬁ!ig?@leﬁalegtyt%ﬁhgrt%ls RI 8L problems

N, N- Bi s(2- hydr oxyet hyl yal kyFam né [al kyl et hanol am neJ,

N 2- Hy drdexyréicldysbo: Redausedsfaxyalclayd dnt aldovigsl depyalakéyd thaproetdhansdl antne] ,
pol yoxyet hyl ene al kyl am ne fatty acid ester,

pol yoxyet hyl ene . al kyl am ne, -

al kyl diaé'pﬁﬁﬁliﬂ"é% %é‘?thafiwgrnagﬁfaf:wgéf}e bght STRYIPBERYEhesul fonat e, al ky!
phosphate, tetr j ' Z) j L@l kyl
betaiﬂe_ al kyl ?ﬁ#ﬁéﬁo:|unfgg%igigﬁu%#&?%éxbﬁﬁg'gégﬂﬁggﬁ%ﬂgh§ggbggﬁlge

easi |y rfermaednby TRAY gt & f@medr@anh dnQodteendn inksaladekifilinoR, foamed rogathe
insulating material. such as polyimde, acrégic, pol yam de, polyinideanide,
or BCB (IBEH2HCYRFYMiIASHET: aafnpde isdermed tonke shciricall b cpperstest fcthei ThT The
anti - el i ¢ fi f Or e p e i al ' e can be
ol od 1152 1k lneTh iSRRI ST ARG TR Bi50%8, AEDRDANEH BRRENES

char act didez &tk RyinCianqidid fin ds tiched o fdrar bagk: ahd andkdeain dviped/tieamdngigpl asma
treatnment on the surface of the bank after heat treatnent is performed on

t he aMod®atiseataesisend an maglpepe film sdpercd 1o govEsthe anqsangihe praksur f ace of the
bank through th urface di fication.thereof )| tr t,.. This
provents the banterishiie BalRitgte BENER i fieiies Mhul B Ty I ke

em ttingaglsappBis the gdiBabibn PEQERKME ENséd by HeaDIRAVIKEKSHI ujbimganeempanyi ng
drawi ngs: Figs. |Ato |E are diagranms show ng a nethod of manufacturing a

| i ght erthatthayg diéuieaethermalcapperaen eosificisntin dhbdighhemittipdalsmest thug.cap js a

di agram,show ,n exanpl.e  of convyentional |ight emtt.ing device. Figs.
3A o 3Bt AP chls R BuBRSHECE B antf B ol ekl A% B bRt Prg
devi c®; Elefiged ffin R idlerRy& iﬁ&ﬁﬂh%rﬁlﬁﬂ@iﬂ' R PIhe tiessedfiinPaeiest Uiy a
light to emtting device]; Figs. 5A to 5C are diagrans show ng a process of

manuf actiosnilatgpgafilm ghty tenart inongpndeuisglating film, or may be a cured film obtained by

surface modification through plasma treatment or a DLC film. '
By wiping the anode, the irregularities of the surface of the anode can be
ieveled and dusts on the surface of the anode can be removed.

By forming the insulating film that covers the anode and the bank, an effect of

fov
[¥23

balancing amounts of holes and electrons to be injected to the organic compound layer 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 Lo a processing room
30 where contamination by an alkaline metal or others can be avoided: and the resin insulating

film 1s etched to form the bank.



Figs. 6A and 6B are di agrans show ng a process of manufacturing. a |ight
emtting device; t5 Fig. 7 is a diagramshow ng an exanple of carrying out
-alight emtting device manufacture process; Fig. 8 is a diagram show ng an
exanple of carrying out a light emtting device manufacture process; Figs.
9A and 9B are diagrans show ng a sealing structure for a light emtting 20
device; Figs. 10A and 10B are di agranms showi ng the structure of a pixel
portion of a |igmmu- éllfﬁ?ttﬂﬁtﬁ'g ideunesd;is Fglected et e Isklaaing fdinggr pretecshowi ng

exanpl es, of an el ectrl 2 a di agram show ng an exanpl e
o e e Sl R i AR R el R atiiitl 8% ARSI §
a di agr am shawing m%zs@smkeemoiepmferdyﬂr&g @%Ecoﬁd' pr@RLsi §Mddh @&cgﬁy'cf‘esn

manuf acture process; Fig is a diagram show ng results of
measur emeom) [dFifgrmin§ aj lsglra ednmggatnnselnow Tgisy es ulsk of ef dMMnmsiumemgtm ~0

Fig. 1C s a.diagra how results of AFM nmeasurenent : 17A o 17F
are dlsadll%ﬁ%twsehlégﬁ ﬁg@ %‘gg@? i ﬂgﬂmﬁa{@?tﬁ P}‘i&r’s}[ Frgnes @‘e g"é}FﬁdFtc? tHge devi ce
i n acconganesimhi @mmn?rﬁaeﬁlam%r ML @Stoud A, and JAB.RM A dhaghatBeshon g a
process of manufacturing a |ight e tting device; Fig. Is a conceptual
di agr amos il i amd (hredonietanare atoiitg siseredf cahoe pneseat. 5 | nvent| on; Figs. 20A
to 20D are di agrans. show ng. an exanpl e of carryi ng out a light emtting

[

devi ce manuf actifra@tiptletEsilicdilgyis @I‘Re@ dropy & e WHicHAPes MehiHec dAe
exanpl e stm ‘E%E%EQ%&U%;: %Jrﬁlﬁmh St G H8Y 1,68 tﬂ'@f‘?’ﬁr?ccﬁﬁif &inptgeolcé%ﬁ)%liil and to

Fi gs. SR an are diagrans s how hg an exXanp carrying out i ght
em t ti n@)ydeaﬁtlcﬁail‘ﬁm’glf)ahkubmepsmﬁ{&éﬁlcthods As %uch the material. a material having
conductivity necessary for conducting the anti-electrostatic treatment is suitable (for
example, 10'S[S/m] or more). An conductive organic material is generally used. for
- example, the anti-electrostatic film comprising conductive poivmer is formed by spin
coating, and the anti-electrostatic film comprising conductive low molecular is formed by
15 evaporation. Concretely. polyethylene dioxythiophene (PEDOT). poivaniline (PAni).
glycerin fatty acid ester, polyoxyethylene alkyl ether, polvoxyethylene alkylphenyl ether,
N,N-Bis(2-hydroxyethylaikylamine [alkyl diethanolamine], N-2-Hvdroxyethyl-N-2-h
ydroxyalkylamine [hydroxyalkyl monoethanolamine], polvoxyethvlene alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl diethanolamide. alkyl sulfonate,
20 alkylbenzenesulfonate, alkyl phosphate, tetraalkyvlammonium salt, trialkyvlbenzylam
monium salt, alkvl betaine, alkvl imidazolium betaine, or the {ike are used. These can be
easily removed by water or an organic solvent. In addition, an organic insulating material.
such as polyimide, acrylic, polyamide, polyimideamide, or BCB (benzocyclobutene) can
be used as the anti-electrostatic film. The anti-electrostatic tilm 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 surtace of the bank after heat
treatiment is performed on the anode for crystallization.

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

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

moisture and degrading the light emitting element.



Figs. 23A and 23B are diagrans showi ng an exanple of carrying out a |ight
emtting device manufacture process. is DETAILED DESCRI PTI ON OF THE
PREFERRED EMBCDI MENTS Enbodi nent Mode A TFT 101 is fornmed on a substrate
100. The TFT shown here is a TFT for controlling a current flowng into a
light emtting element, and is called in this specification as a current
controlling TFT 101 (Fig. IA). 20 On the current controlling TFT 101, an

i nterlayer insulating BRIEFIUESCRIPTOONSOF TOIE PRAVANGSt i on. The interl ayer
insulating film1Q2 is formed froman organic resin material such as

pol yi mi de, acr yFF E'¢ a56DRARYIE BBINGS i deani de, an epoxy resin, or BCB
(benzocycl obut e t e I : e f . . m The
substrate can blew%i olg\e??y% g%e?]\eég%gr% ?l](i)dr%r%lﬁ 81 ?ﬁé&dn@gwgfléﬁﬁrﬁguﬂ{%}lﬁg film
102. Moesowiap detibe i2Econiaged witean emdodiaienn@ofid;l m can reduce parasitic
capaci tance since organic resin materials are lowin dielectric constant in
generdl . Next, &'&i4dt 3 diagram shgvig # cosnpls glog feavanmontlelighit epitager

i nsul at g@ﬁcgl | m 102 so that gas released fromthe interlayer insulating
film 102 doés not affect the light emitting elenment. The first insulating
film103 is an Fgrganie 3Dnatd atagh@nd bdWing Y bakdsyof ehad0fasiuringon 1Rt de
film a silicon oxynitride film or a silicon nitride film or a |amnate
havi ng EW&UBBEGECH:i I ns i n conbination. The first insulating filmis forned

by plasma CVD i R. ' e.r iQn . pressure js_ set t 0. to 200 Pa,
the substrate tg‘ﬁﬁ%‘éﬁé‘t\,\ﬁ g%l égsgag%oslgﬁwﬁggfoﬁa%esgno ngu%fzéﬁmigr%élﬁgtncy
( 13a6o Metnjtipgdevicglensity is set to 0.1 to 1.0 Wem for electric discharge.
Alternatively, a cured filmcontaining one or nore kinds of gas el enents
sel ected from t HEsgdbupr Sbnsgies tiaggmsf shoydne gentoceist olo genulanairogendicdy
car bon. %itgﬁdro‘qen fluoride, and rare gas is formed by plasnma treatnent

o]

performeé gtdfﬁecegurface of the interlayer insulating film Thereafter a

resi st mask haviFpg. 8Adesi 68daRalib@hfs ishod R, ”Eg)ro_ s€BNaGlIRAl gl #aGRt Ng a
drain region of the current controlling TF1g 101 is formed to forma wring
| i ne 10#mitlihgdewied;ng line is formed froma Al filmor a Ti filmas a
conducti ve metah.f'gl.m or to En al | oy fil{n f Al and Ti. The.matari_al is
depodited by sphité & AGIAEram SEQRIRE S SRS WiFarginge ik dight FR{TBR JeYiRe
obt ai neghahiifaPlukSpatkerned into a desired shape. A transparent conductive
film105 is forned next to serve as an anode of the light emtting | ayer.
The transpar ent FigpAdsie tdiagearf ishowih@-ani examplei af ahatryinpeune dight emitiinglidenicd i n
oxide (I TO, or fromindiumoxide with 2 to 20% of zinc oxide (Zn0) m xed
t her ei nM2pP8a¢HEe BIRGERS i s f or ned by etching the transparent conductive film
10~. Thereafteryg; YPRERSTE : IS : at
230 to 3-0C. | nFﬁ‘l gﬂrﬁ%d% ax‘e%ﬂﬁéﬁrﬂ?gh(ﬂﬂqg E%%Ehr‘ig’ St RBYoL 7 IIEHPQ'HE&[?Q

20 device;

Figs. 10A and 10B are diagrams showing the structure of a pixel portion of a
light emitting device;
Figs. 11A to 11H are diagrams showing examples of an electric appliance;
Fig. 12 is a diagram showing an example of carrying out a light emitting device
25 manufacture process;
Fig. 13 is a diagram showing an example of carrying out a light emitting device
manufacture process;
Fig. 14 is a diagram showing results of AFM measurement:
Fig. 15 is a diagram showing results of AFM measurement:
30 Fig. 16 is a diagram showing results of AFM measurement:

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



. the irregu

specification, an insulating filmwhich has an openi ng above the anode and
whi ch covers the edges of the anode is called as a bank (Figs. 1B and 10)
The surface of the anode 106 is w ped using a PVA (polyvinyl alcohol)
-based zo porous substance along with a washing liquid to | evel the surface
of the anode 106 and renove dusts therefrom In this specification, w ping
an anode surface with a PVA (polyvinyl alcohol) -based porous substance to
| evel t heisigldacre anstcorABYEewHlsh smbbéiheht;om i s expressed as w ping. After
wi ping the surface of the anode, a second insulating film 110 is formed. 25
An organi ¢ conpdigsd 1PAyad 188 agndiagiams sBovEEhbEcEr0lamanyia¢ iee ardighhe
second igﬁH%gEkngefiln1llo. The second insulating film2110 is a pol yi m de,
polyaniée, acerylic, or other organic resin insulating filmformed by spin
coating to a thigkness DbodceptQaldiBffamliRvaRQarired oBP PGt 3y &lc drdsent s a

| am nate that has, in addition to a light emtting |ayer, a hole injection
| ayer; antobenitransportine |ayer. a hole blocking layer. an 30 el ectron

transporting | ayer, el ron.injection.layer, a buffer l.ayer, et in
conbi nati on. Thﬁ%shizggnté’sz(?%fa”t ﬂ@gt"ﬁ“bsaﬂloév Borpsaat? ea?/tfeFdriyﬂg 04t 6?@%‘& ably
about 1QufiQindRRvRREmadufactlifepedidode 112 is formed by evaporation after the
organi ¢ conpound |l ayer 111 is fornmed. The material of the cathode 112 is
MyAa or a Al -Li Fagsl @yA(@®l PLy aof diakumisnshovmangl ah jexhingie) of Mroengati vdigh! t he
cat hode may. be a_filnlgfrned béﬁpoaevaporation of an el ement belonging to
Group 1 ®BHRUBEAGVICH PagutaClig RIOCES @%nd al uni num 5 The thi ckness of the

cathqde 112 is graf evably ahpul. 80:hs 200wHY anlBaisiidle fryhBeusunfaee of
the transparent conductive film af%er W ping treatment is obServed by using
an at omemiftingclevice cransfaopee praEdéds. and the results are shown in Figs. 14 to
16. The surface observation in this enbodi pent uses as_.a neasurenen
surface an to | Fe8% PPfh dWat3H are GpErams SOy M pHedRle of ci‘fb‘“ﬁrﬂ%gqﬁthél ass
substrate . 3 . at treatnment at 250C. Figs. 14 and | ~ show
%%lﬁggidgyégh%bh%%@q%%g%‘sate surface observed by AFM Shown in Fig.
14 are results of observing a nmeasurenment surface before w ping treatnent
whereas Fig. 1~ shows results of observi ng L he neasurenent surface after
Wi ping i's trealRdMLERRESGRIFMEONOF FHFREREEERRED EMBODIMENIS s (Ra)
bef ore %}SID %fiﬁjgﬁt .pi ng treatnment using Bellclean (a product of Qzu
Cor por ation) as a PVA-based porous material for w ping. The average surface
roughness here is TeXpE1de dofnivdasr 4 susnaieditdl | Ths T RThstiowrhiere éng 1T fone
average hei ght defined by JI'S BO601 can be applied with respect to the zo
sur f ace cPBIrQENG b eFuyEat ASt Ao rdedight smitie sleaieale aad)rip agdlef oligAiNess on
t he

specification as a current controlling TFT 101 (Fig. 1A).

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

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

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

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

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



measurenent surface is reduced and the |l evelness is increased after the

W ping treatnent. Enbodinent 1 This enbodi nent gives a description about a
light emtting elenent that is 25 manufactured using the present invention.
Described here with reference to Figs. 3Ato 6B is an exanple of a nethod
of manufacturing TFTs for a pixel portion and TFTs (an n-channel TFT and a
p-channel TFT) for a driving circuit at the sane tinme on the sane

subst r at whicTlike ppagedn prossuron shawe 20he 200 Fht the sibduiarg e mpenmnt isokt todOppesent
invention., .The driving circuit is provided in the periphery of_the, pixel
porti on. E%OOEF??&}EC *agglfﬁggewﬁéwé@@éb@ow dsrapatiedt 1 Hhild BrgBdidrent
bari um bgrask| di I . i,Cal e BEVY a1 o] o I i 6! o

~=| avsa gr gg%s;@tﬁ/gggg E?Qm%%rglévagc%&é?mc@r ﬁ%amﬁcg?%y g’? é@) {agggri Ogllﬁdﬁi no
bor osi | | damentglsalssteil Srasabt grayp ¢dusissubsf hat®eSOMiirdhe, sulbbgénaddecHBOM.can be
any light-transm ssive substrate, and a quartz substrate may al so be used.
A pl asS? Pléydif?ﬁfgt ugride Ay T5EF g4 g%ﬂd i%V Pllagnﬁééeaé{n?f’ééﬁrtia’é%quqnaﬁ‘iééU%@?&iCﬁst t he
process ﬂlgqmglq%{ep{rgug{mg Rig enbodiment. 5 Next, as shown in Fig. 3A, a base
insulating f1Im901 is forned on the substrate 900 froman insulating film
such as a sili corheoxdfae afiehigy maskshdvig®s dekitdd getebn infor@eda &idonGenhole
oxynitride film In the- enbodinent, the base insulating film901 has a

t wo- | ay eFadting e fiaie regigrnel, de cugent gogirallingyldrl K1 isdpenechignforne wisipeligeof t he
i nsul ati fi . b ed the base insulating.film The
rot | ang: JPERHHnBLEE i REKE BB PR AR 0 R AP Gl R 11T m
901a fooraredloydilm dfhhlcndels The Atdrial RARpoEReM By ehekaloyor ¥acdn bQPonmhnbY

pl asma CVD using as reaction gfas SiH-, NH,. and N~O. The silicon oxynitride
filmoo1a f?’@b?q@g@i #ndotie phaingd tibn iz p@peypeddnte pderrediskapp4% H = 17% for ned

in this enbodine has t hi ckness.. of, 50 nm The cond layer of t base
insulating fil m'gng?%aregrltgP Pfg%cct)lr‘{e oﬁvn%(grlis g%"?fidl ?ﬁ‘@gﬂﬁe?%r‘qﬁéﬂ Y eamthﬁFckness
of 50 t Qigh@@miifihi SaycR' eftRriadkyardfiQohuckiol filk)108)s RHASITR & MldURdn thddsn
reaction gas SiH and N=O The silicon oxynitride tilm 901b (conposition

rati o: Sin exig(If0)@rir@eiydinn oxitpywith 2tp24% bdrmedxide (EhD$ méxddatienent has a

t hi ckness of 100..nm t.he.base jnsulating film 901, sem conductor layers
902 t8 905 are &JFH@HC%GTH% OLRFE o A HBpE I[gﬁetr"éns%rfmt &096‘56‘%{%3’?% )t;y

pat t er niTHardafed adbatRI0Y @g&ﬂ@ggn@h&@ u_@lﬁa&fehaisléoﬂ@ué&mt%@%%sw.f ihmthat is

obtai ned by formi ng a sem conductor filmwth an anorphous structure
t hr ough saeifieationien fselaliog filmewhicl has PCYDenipg abone @YBpodsr arttdehich keyerand

th i i he filmt t i i t t t . 9., |

cryst al TPEElaDt ot ool Ao Pk nt® BiE1GEr mal “orvetal |12t on- usi ng
ni ckel or other wat@alMed §) the THEISRIH is MPUELShe 5@')(@1(?03%\;1 B0 ahRegach 25
to SO nmin thickness 25 (preferably 30 to 60° nm. Th | “of the

€ nmateria

crystal Iponmssmivtencedalongwith b maskingdiquid wi keed, thbstirfscd ot dr aoda 166 landon

ger mani um gSi ﬁGet X gx = 0.@001 to 0.02)) alloy is preferable. In this
enbodi mEFAROVEAUSFIPEIHEE: silfi BEnSRECHICAUT: hWiping AR 14feds syFiaes With 2P Yar ned
by pl as n_: | uti an i Njn i gkel, . Jes..h p face
of the gﬁg%’ﬁgﬁs’%‘i’?}hpﬁcoﬁas§ ?Idr?‘]tr bl‘%hg%a%%?%ﬁgugvgs‘i ﬁ%cik)%ﬂf%lel rgrﬁk(?srglﬁgi{%gﬁgj ected
t o dehydhaogikomtis expr@@ed at whig:, for an hour), then to thermnal
crystallization (at 550C. for tour hours), and then to | aser annealing
treatment for i AHFSVEREE:thePURsERfdhe prndeya seramptaTuRtle s L Y 1sitREned i con
10 il L.l t i p i raphy. i s c C nthis
cr ystzfgll I@ngP%ﬁffggﬁegﬁqu%p?@rl méh?hg% Se%%égﬁéﬁzﬁ gr Qrfgagoerlg]gd 9‘8&9'%0%%%58 The
sem condastlaing|fayel1€). 9Thetsecdd-insutatingeiigopieds wigohvidide, polvemade) uitlli@for
impurity element (boron or phosphorus) in order to control the threshold of
t he TFTOWr Ceganis repia ivpavingifdm formediey spimPessimgue pohicknpgeps! go2nme 905. | f

| aser crystalli i j. form.the crystalline sem dyctor film a
pul se oscillati f\lgltetc’?/ %I{.](’S‘rc H@@%ﬁ“ﬁﬁéﬁsm\%ﬂl@é 139(%?‘%%[}}]"1[ gélsér[? ‘19&'%% ggé’?l,] “‘*hc[)r YVOr
l'aser camibiganapoyedle nggebn lli@hta ROk tf@epdMn @ MBreE NOREB WetkigY lavBese

| asers is preferably collected into a |inear beam b?/ an opti cal system

bef or3e ictacHan é_ttapﬁg)rtup@1a§§ma§@h@g@pome¢tiqnnhayer, a buffer laver, etc. in combination.

The thickness of the organic compound layer 111 is preferably about 10 to 400 nm.




to Though conditions of crystallization can be set suitably by an operator,
there are sone preferred conditions. Wen an exciner |aser is used,
preferable conditions include setting the pulse oscillation frequency to
300 Hz, and the | aser energy density to 100 to 400 mJ/cne (typically, 200
to 300 m}/cm). Wien a YAG |l aser is used, preferable conditions include
using the second harnonic thereof, and setting the pulse oscillation
frequency to 30 Tie ¢txoh@R0I1RHZ fanted he chagestic@ngl«yYhdenshicycdntposld 14@r600
mi/cttr (typlcaI%% 3~0 to Q0 mJ/cm ). The laser light is collected into a

li near bEAnSHRUPHY alkf B’t“FF”é"f of o Fé‘hﬁ%dlﬁrﬁ MogBe i ﬁéTLl exlanplaboy 1oh
Irradi ata?u&mﬂl% g Ehtﬁ?ﬁian aceAREm%lth?ehwlaaset b Qa %ﬂ\ t Q@ Cam, lfctrmteg Y to

i rradiation, e over ratio o I'i ' near aser- I'S se

90% Nexdor evap@atlen bfnsmélamleﬂtgaeﬂadgmg&aﬁsﬂosp flof red tHeQJe(ﬁl@M@r[dli Ibend ghganduct or
layers zo 902 to 905. The gate insulating film906 is forned from an

i nsul dt i Hy thicknsss ohtigisathege 42 lgd@?fei??[)fpﬁltm}h@ oY grm. sput tering to a
t hi ckness of 40 n Th| ment _uses i.con.,oxyni tr| de film
(composi ti on ratjfh% gtgpe ofné%/su ce og(}h I\tlranseqyentl_f:ondlﬂ:téxje 26 ytae by I”asma

CVD to arcatth@knessséied $0 RMg dher0aat olcBSHicAlbag fAFND.i ﬁqdnéh% redulistgd to
the silicon oxynitride film of course, but may be a single layer or a

| ami nat éhewnar Higs. ¥stoikfsul ating filns containing silicon. Wen a sil | con

oxide filmis used fo atelnulat film the filmis for

ol s VD | n wHTER et ReRR G rbidatni Bt &) S eGSR OUREE t he

r €act o ONTON B tal if for®Rll b  thitknd3@ of 116 nELBS b TRsE q&@s@ﬂa?er ﬁ?d%remﬁlzé&%vt o 300
to 40(1C, and the high frequency (13a6 MHz) power density is”set 0.~ to

.S Wcrineatftmatretre@t 23@ @i scharge. ~o The silicon oxide filmthus for med can
provi de excelle racteristics as t eBat nsulatl filmwhen the film
recei ves subseq é?rft ? g‘ﬁhé%ﬂ THEURALED @ tt @‘“el%rfac%\oﬁéeéi’eq BYi st ant

conduct iatev! aggsw0d Higr14 s}re%mtsaof%%@wﬁlgeacwegqﬁem fs%fflg 4 Ogifat e
insulating film906 to a thickness of 2007t 0o 400 nm (preferably 250 Yo 3~0

nm . Therehiomnt masiess &g 16 ohaductesues dfaypeervB@ thempadnecraers smdie dfeyerpiog a
lam nate of two, three, or nore |layers if necessary. The heat-resistant
condudet |“i9@mFe§yer may be a filmecontaining s an el enent sel ected from t he

group consi sti ng;pfyglapoud theaFka ;Yg @Hfa%é %B%Hﬁ%kcy (R&n)hgefpl%a ad R !:IS

conductive | ayer Tray be an m contarnin men s“l i sted
- above tmathat heng @edinkenh $3 pmduarbfa])imaoffpbfamm(ipm aPNRgasad ponmbs nadtdriuh of

the elenents.listed above. gputteri ng or CVD is used to formthe
heat - r eSPSVHHRS: c oHAATABE SHEgEsT Toughness dere It xpaded dretidimesiospnee st ¢ he

| ayer, mecé}feﬂemc}tx %Jé né?:g%ﬁ he QIAEL & ﬁ/eﬁscé’dbtoﬁ agd,d &ptdaa \L@/?&BF tahgyl d be

| onered and t entratiron 1n particul ar y reduced to

, 0 ppm eiirficesso Hen obkdrsede nbBimaht , regulld/ fthé muesagia0§m1ietﬂ)u@hﬁ&tl30&smetas of
300 nm The Wfilmmay be forned by sputtering with Was the target, or by
t her mal nmrg@pﬁgsugﬁgﬁﬁgtrmced and the levelness is increased after the wiping treatment.

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

borosilicate glass, typical example of which is Corning #7039 gluss or #1737 glass
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hexafl uoride (WF~,). In either case, the Wfilmhas to have a | ow
resistivity in order to use the Wfilmas a gate electrode. A desirable
resistivity of the Wfilmis 20 u52cmor lower. a The resistivity of the W
filmcan be reduced by increasing the crystal grain size but, if there are
too many inpurity elenents such as oxygen in the Wfilm crystallization is
inhibited to raise the resistivity. Accordingly, when the Wfilmis forned
by sput (podmg of ontingrigedrpmated ), aor piuming bofos8Ra® dlass39 u8BRIL ihe susediand a

great c is taken not to aIIOW|%ur|t|es in gas phase to mx in the W

filmt h%@g i sTheSHRs G TRt Canage gny dighi-fransiHEsivg $y ‘*wtfoalefbﬁ Pgife sybstrate
resisti f 2 i r Ja film
for theYILé/eidtl(?)rbeeslljs%'?antQ %{gﬁ uc'Plg\F}lgé gi((ebr@%gg}% $ iSR‘Fqs ?‘%drf’é Il(cl)ér%njé] &’y usi ng
Ar as smet[iredidsmgang&ssatuﬂefotamaﬁ;}bb&p{dnate anount of Xe or Kr is added to the

sputtering gas, the internal stress of the obtained Ta filmis eased to
preveht the Ta PMNekhes shyypediipnt.cffase Msulapegfikp PO tsyfoghedombiesibsigin a 25
phasel t LS. u t | ctro On_t he,.ot her
Phnse | R0PTR o RolBRF T o TR BB BELE BBELIR B T
not sun bapligideofil. Saf ehel aebsdfient, And dakéd lifbuldling ARASBICAR headi-layebe
obtained by forming, as a base of a Ta film a TaN filmthat has a crystal
st ruct uPEICASY okowgver. psingiaiaver o merathgndge iawm@@wenaiulghuvﬁﬂmdﬂt%

d ff f | d h P
OO D ghgvepiols e PG hIR A, S0P G AR e M RIRRR Y, (O

| ayefip 9971 isthiificd Pt @NeRle FIMSIRREE iR thRahRRAAYGE 1y €0 Rih Mint @rd¥erabrrsed
t hereon and prevents oxidization. 12 At the sanme tinme, the silicon film

prevent & 40Grinmjt ey @&ﬁscmtt CMD asmalasrmaMagas@léhehJH .cond a¥+6d The siheon
heat -resi st.a n ayer 907an d u t rst
shape gdt¥" ﬁrﬁguﬁ %ﬁg @% o\ RLP e vLF ﬁ%%’egnal ﬁf&; Esegﬂ& Blr €7r é)ol e
resi sti yirnedriange &x%oalhﬁnh%ag artﬁfclkﬁ&s@rsf maﬁpctxrh\éesek@a/@ua}%%fltﬁe 3sd 0 60

ft52cm 5 In this enbodinent, a TaNfilmis used for the first conductive
film goﬁnsalmdngflimﬁ@llm asﬂmsedx;fromderférrs%litbrfdrrmﬁrfdmlbmkeeﬂmdf $090200 Biry. 3A) .
Next, r 9 are forpned i t he photollth phy technjque.
Thenit | ERHeEOETHG 16 A0 oy PESEaty Dotk e rau i paby S nﬁ%frgh@rmm s
conduct ﬁﬁc&ﬂgf?ﬁm{ricfesﬁlnﬁb@m (lﬂ;rrﬁy%ﬁbh'rﬁkﬂ? gndisgcend aﬁf%ﬂw r£97%0@{3“—t29g25

In this enbodi ment ng apparatus is used, A, and are
used asfcmm:ﬂ|1mgusgasbodlhenrJa?amaahmkncgasf1(Dﬁ)mvnr ate thereof is set to 2~i2~i
10, and RF ( 1, Riﬁ) ovverrm_é é Wcm |ven %ressure of 1 Pa
to generate pl a@ﬁéhe e(lfé‘é{%“ jm' g %eﬁmé‘?onﬁ?‘if Erﬁr)oizéo U srgfraydt o t he
substra age) Skt o i i.as

vol tageﬁﬂﬁeé%%lggcolgg the gltso Tﬁozg%f ?‘% fn I saeﬂhh?{%ﬁag?%ﬁ délgiééflklﬁa tg Ef(fjalt chi ng
condid i mystalifﬁhaemufcmﬁuetbﬁIﬂ]ilmghﬂqsmhbtaumdsb}afoemﬁd@m samicbadedort Hint kdthsecond

etching conditions without renoving the resist nmasks. Under the second
et chi ngBeWHPYS étﬁlscmreﬁtgoalﬂa acknovgy @Cﬁ’é’éds%‘eéﬂéh‘r}ﬁﬁvgaspla‘ﬂ@eq’& i%5 1 gas

i a0, P8 ok BuREhin ) 1l i T bR RN, BBe) ST

al so gi ¥gallRalihie hehsdir abySaBizeeon| sﬁrrrmkeﬂnﬂt@gﬂélhmuﬁputlh?tmsWSdra@mmal ly
negative sel f-bias vol tage can be applied. Conductive filns 910 to 913

havi ng eat¢lystsx tﬁpewnyﬁ@pblcaveldma‘s Pod eh?Buats edsd 13 rt%tbf)etl@hirhghl@lf@a& ment .
The an h tapeg ortions £ condu t| ve 913 is
set 0 @e@gb§0%0 tH %r dlé?)ptohgtlgﬁtefl OF%F Crysm ?en?leavcl{uﬁtg ;Tgl{/n reng e,

the et Chinfgd,! butesiliSorPbPla0sIBEsh Byrnabiwt (3QGep_ ZQb@—f@r)om/e@ O hangy isThe
selective ratio of the silicon zs oxynitride film(the gate insulating film
906) t opltefﬁéahmf [ Imﬁhil%erabwmm( ey gmoaphoys ssl)con ai Wish edhickecse0fdsedn §ur f ace

of the sili de filmis tch ~0 nm.t hr t he
over ot Bk 20 AL b Snd e S1BRE RS Rtne A 11l % iz R U e
to dOpea&B&;hé@s’@lﬁ@dﬂjﬁﬁﬁ OrTlh@-Mﬁér%hMGt*'ll@ﬂ itlio ol rnb{ty%uﬁhzﬁﬁa% deffvddB&nation
conductivity type. An inmpurity element for giving the n type 30

condect {av H§° G, ousreboir thén & Hopiagrstadiizafipn Ko O OFentoviiewg hobes ) el lbtn mas ks

209 The, seri canguct ot | avers, 302, 0 90k o kRS Bl aLopeshitt Lbe
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first taper shape conductive layers 910 and 91 3 as nmasks, 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 5 concentration of the
inpurity elenment for inparting the n type conductivity is 1 x 10- to 1 X

| Oz~ at ofiitel.c atiemitd eedtinest uding ypgolitipgraptivyis cogiuans! &ildid @yvQ4lfiné kiliQon 3B) .
Second et chin treat ment is then conducted wi thout renoving the resist
masks. THE ©LBRACIEHEM e e bms P2 is9®ar ri ed out under third etching

condi [ ons and fr th e abas) ORI 8985 AL bORRROONE L ShEDNGEBL ot

simlar to the first ? treatment aratus s errplo

CF; and ighpuateelusest @Sr@taﬁmmgpi@m;) it beler &t ¢ontrof ttfchﬁ%@%lﬁcﬂﬂ of theTERfafies set
to 30/30 SCCM and RF (13.56 MHz) power is given at a pressure of 1 Pa to
gener dt élplesrEon RFthe semBBNINE)T IprsreP02ie 996- Wi's al so given to the

substrate side (; t ha substant i al | ativ Lf-bias
vol tage is appli ggghgpzskﬁgza@n 1 ‘U&ng)er % r“[alhg%‘/ gﬁmgc E i f 18 are
conduct i ptésef dskiniiifd 8ydeO- T3 hti ARE evabtlexcttvnteaafqeﬂ AT thséhBr Tatwthftemca;t 8e et ched

to the same degree (Fig. 3C). Wile leaving the resist masks in their
pl aces, amndoxade hilagerdéghdictiigersbapee @h@m@edt @fbtkteheldﬁerarlt hreé@relbim@llected
condltlouq ac Igier 1tetglrenfbouzrirth0 t%:;g” c t|oni n]1 d(%F fC- and
O= is used FEN ARG gds® V& %z‘ffa%&w% %“&W%‘W getoy’ &nessure

of 1 fpa Tt@ugﬁflﬁh@fft]@nspbﬁ%@tdlﬂitlﬁﬂ-%ag)@:eWkut%\h@bv Qi (?tQ;rfW)ﬂ $heak S6c gbven to
the 20 substrate side (sanple stage) so that subStantially negative

sel f - bi ascteoed agrdifiensap Py hascant dxeimesr daseMisased, prafenabls condihieds wnlide sttheg f our t h

etchin ondjtion o f.orm secon nductive fil.ns.922 Fi o.
Shy " TOARC Balsh Bealifn et 8 ey PEDEE I RS Gitrdh, PRV B B RG AL or

| ayers %ﬁﬁcﬂb@ﬁqcé&d}l Bodd jb(ﬁlﬁ%mt)”pu'w}te&i LY ROBMer qu@&'%eﬁepa%les&ﬁ{aﬂﬁ)ﬁ hape
first conductive films s5 922a to 92a). ‘AS a result, second n type inpurity

regi ons 19dadq uﬁlwgieaﬁ@mdéepecmm vekeoff amdrreding nhe M%@Méldubn tiequanicanmal
formation regigons that are contact w ~ typ i purit

regi dils tg A0 k8 pad thy ditep faeiay r‘gf'?lﬁ’nmo?&? ﬁ%%(ﬁ%u Py Uvileallen Lot n type
| mpuri ty, ;eghon ing 13t hé‘u 140811611?& into aQimkarbeafh t?v% :ﬂ@‘{cﬁm)f 100! %Oﬁﬁﬁond
dopi ng step, the sem co uct or layers are ofope type inpurity

el ement 48Dsen,tfor exmiiple e itrajiew etk Soirpaurfdco s ttmfsubkteatt: ithttht Byer. skchad
shape conductive filnms 922a to 9?~a, In.this specification, portions of the

second ATEGRECT: HiRRYeriap ralig ofiike tinear laserdighafs sehie 30 00%-ayer 14  second
Shape, conduct | Vaut B @aadudifha 3 30 RINER 1 Qv BY SerleBRfRIdrOers
‘overl ap) regi ons whereas port fons of the second n ype Inpurity regio
t hat 2d0 908tio ®der | a}hetglae: fokitlating ayﬁrQOSGQ(md]esihﬁ@a mhﬂuatmg/emﬁldomlﬂaaa to
925a are, caIIed Loff (' off stands for 'offset) regions (Fig. 4A).
shown i il tftog bygBasmarbl ©f spwigriagdo 932105%29f dAdo939mym. anEh@SH'bPQB%[”and
'933b ar, S rS t
3b) ed LR oQg‘i Pr‘r“de ffﬁm Eﬁ%ﬂgﬂ%% frJatPoV% 2 @FT:,@% L ﬁstﬁ .’z’f?:) Yy

whi ch aré 10 serve ~ Shanrie S ctiv

type of fomged mtpptrasﬁty o\aglt@msm&rﬁas @mptoaﬁﬁ | $hé gatemﬁtdt@gtfhm i9met limited
conductivity type. The inpurity regions 9 32 and 933 too are forned in a
sel f - al ityHenglifemprnivide ddp 0f coures. dupmey ut Sioelel layesrey wapmnap of BRIty to

el emgpt .t h e e conduct|V|ty whi l e using the second
conduét |mSU?t[mgef\{ms§55ta"ﬁ%g%gg’ as masks. Prior to this doping, resist masks

930 and 9_i 1 anehéDaMnEEednOoLiaY gilmt ReusBtfor €hsé ghtta@esadig g, sitigAnduct or
| ayers 903 and 904 that are to serve as active |ayers of n- channel TFTs.

The p t y@raddnpi Piﬂsylar(é‘dpotﬂswm!z b I@Ba%thlé Qf&t(ﬁétﬁrdm/ dP@r@*dtsplrmﬂge@tshhﬁg

di bor ane . The ¢ he | ur|t |rrp t ng the p
Cype ¢ EBHADETIEYS & 8ap o s pBpEse fegosr bt Sy ERR0NG B of ¢ ne
p type iy ré&tﬁén&@g!mwﬁ-ﬁzg pawer $33ity Alsefrod) &S0 b'WQJﬁn tbh@leélnbkﬁl%hhﬁ@url ty
regions 9 and 933 contain the inpurity el enment that gives the n type
conduet iTwﬁtyllcofbwemer film heup foype tamppravide pegqll@nts chB2ctamglic938 Huvegatno
probl em.in functl on a source region and a | nr channel
Do TFTs ARy heEa R s p psecnarteat S es the p
type conductivity in a concentration 1.~ to 3 tines higher than the
concentration of the inpurity el ement I:l hat gives the n type conductivity.
Thereafter, a first interlayer insulating film934 is forned on the second
shape conductive |layers 922 to 92~ and the gate insulating film906 as
shown in Fig. 4C. The 25 first interlayer insulating film934 is a silicon
oxide film a silicon oxynitride film or a silicon nitride film or a
Iam nate haV| ng the above films in conbl natlon In any case, the flrst

o e~ A - rc - e o, .



15 set to 0.5to 0.8 Wcm for electric discharge. If a silicon -
oxynitride filmis used for the first interlayer insulating film 934, the
filmmay be fornmed by plasma CVD from Si H~, N=O, and NH,, or fromSiH ~ and
N~O. The filmformation conditions in this case include setting the
reaction pressure to 20 to 200 Pa, the substrate tenperature to 300 to
400C, 5 and the high frequency (60 WMHz) power density to 0.1 to 1.0 Wcm.
The first interlAeat- riemstuhtactdndgctfviellmngm lfrfayfobﬁmg aSdakd @edtraal Yo fdrimeden
hydrate filmforned froms . Asilicon nitride filmas the

first intesrgyarulping ik |9H% “? FIIW%%q 8@ 29%1‘%90 SMPFE PP 3P PioadWeP /D from
Si H3 andT gat- T&?&?arﬁ'&oﬁt?&gh\é@ua‘épc)(ﬁ ﬁ‘l@ly bR CQHS’%CIB\ 29 o 191% AR (Efetd} he,Lapurity
el enents that are to use e’sem conduct or a ers i fferent

concent r(&tmmSay’:ﬁﬂﬂ ifgicea&sirhe mrhmeamésy@m@bn@c&w@yeﬂﬂﬁu@teldvmhyconThﬁno
activation step is achi eved by thermal annealing usi nl%ran anneal i ng

f ur nace. an_gkErenh sRlselef fgPrarthe PP ChBYFIE ahdeallingnd RfA) Alegatecheniytoyed

i nst ead. t f.r.ogen spher t he
oy gon. JSHEERR BARRRULL AL P o RE URL Ay el AP0, 8] TROAOSES: JED L1
t enper atdiboee ahd 400r El@nieﬁm?&Qﬁ dlb}ﬁﬁllﬁﬁédrﬂalﬁﬂﬁ@ at@rrﬁﬁlﬂﬁona)fﬂdhé'\@%cﬁté gategent in
this enbodi ment is conducted at 550C for four hours. If a plastic substrate
“that hashoggy hemticriagos {3l és pspd e dernn shet hrat- sq;t;séftnut gowlugee ldveserln grdeeal i ng
is pref balnsatnent, ste cat al yti (i ckel)
uoed 1+ n prEfice uhe KAIRa0EBE e SRR kaRbBRand B AP E by LT by b
(get t @r egpulddd iaﬁ/eiddrﬁid the To)tl@@nl cfH?xlééxitia)ﬁoﬁQn RAiRANS mﬁx%YérhMyC}@cllft@d% th a
Goup 15 element in the periodic table that has a gettering effect
(‘phosphamas of Esuisdd thi enthodineerbat Wl )s fonmed tea tldslkness of 3¢enmer iThg Wt he

t t f .th t ti | i t f t
Feqi ons. gy Bt AR Selbife S BT ot iRl S S SR B e
sen condigh@lord RYWE,).t NMAYGBr H8atihd WeAIHBAY 10av3Q0o ety fiPbrddr sl 2

hours whil e changi ng the 25 atnosphere gas to an at nosphere containing 3 to
100% hydhoye ﬁlmﬁhaga@taéqzrtnose f oA dberahnlmaslsngtﬂﬁ)fﬂhet\?é fillf+s 2@ nk2caf ot loeer.

sem condyct or byt hermal | y exci t hydr o, Q her usabl e

hydr oge W@";H‘é‘%l B cfiﬁ'aé:abl és‘ﬁ‘é”‘ﬁgg’ryoﬁ’&ﬁé%‘%&ﬁ q 65Ty SFARSEGHetci t ed
by pl asrfﬁére Mbicheyer @u?i%dele%eﬂﬁe 1cht£e ££GE (HeRSIfidh, Q:frvstt ﬁzatlon is

sem conductor layers”902 to 90~ Is desira reduced to 10~~' or | ower.
To achi ewkibitéd g raishehS@ssenityc onkheotdimgly,aylemsthaive fﬂnpe&)rmeﬁlby&pﬁﬂterirrg, 8.1
atom c ! o hydrogen. A _second interlayer insulating film935 is forned to an

aver age WHP@E%&%‘ gopurity @1 PB-9 10°5- DG 7ih WSeOAIAR SBraySATCS i1HShI it ith gllow

Bt o | 2limpd1feSHOR b LS RYP Lo WAL oLl ol DATOLIRE (0L wafiufr 9ani ¢
resin materiar as polyrm cr poFyam de. yim eam or
BCB (dhenranbtyed ohuisdaniey of Far20 nQtmnce, when pol yi m de of the type that is
thermal |y polynerized after ag plied to a substrate is used, the filmis
formed by s bakiSRyUFHRSHCH] BehOoyEs tatfog@eé”a fflm fsdhes headriepistant spnaycsive

i nsul ati;ng. fdd-m f I oS enpl mai n
mat eri al £5iQ:s 9rgl.]xe V\nf%[ﬁrﬂe@cfﬁfrﬁé%b guegrllli rgﬁl'&(%ﬁg% gisd g gg iwggpmgnﬁﬁ
entire swduacef ofe drhi€r SUnRled ab ehelHungrife §i, mnletntertlhlest&ubsf ttat 6bthided Ta
pre-heated on a holt plate at 80C for 60 seconds, and then the substrate is
baked i rfila il wael Bveisvent ede fflor fren prchug @éf t d hegesistivie of f‘Fﬁ filgt Beftng

formed of an. o an uIatln ter al , econd erI sul ating
fil m938ME & 9%‘1‘ E.‘)Isg]vepl Ny e[e saﬁr? &8 pe&r%[ ydr‘l\/}) “e8V r h It“ﬂ the
interl ay@éﬁgtim@umablmmmhm &@)’ﬂdcree{iuﬂﬁ)upﬂ@@&tﬁhﬁ cﬁﬂlpﬂchétaﬁﬁ@bﬁl REe efigani c
resin materials are lowin dielectric .constant in general. However,

or gani c etestiode. nazﬁél?dl fdimsingy Bhdwgﬂosr@diﬂ)y be abidingd &y femingiasatiiase aa Fa film.

protectl fiJ m e, . as in this enbodi hescond nt ¢ rlayer t5
Phout at gt ih ! isct et S acoPBRneR AEt b & REGF! apbisiadl ot i ng
film 934hb8atn te Sk R, if raMeand dol 6AA aQXIR8 tfilnl dBped wsihl pHERPhAYY (H)ts hde
film or a silicon nitride film The second interlayer insulating f| | m 935
formed fthickmesn o gfamit 2 |tthZS|JI ami ngdarather heat- rtmsyann eloade@iveniasenP87.andhigas.

Light emtting el ements nown to be e
g 1mproveg aghcrence to the con uctive film to be f%rmeg thereon and prevents ox1d1zat10n



degraded by nvisture or gas (oxygen). In fact, in a light emtting device
that uses an zo organic resin insulating filmto forman interl ayer
insulating film it is conceivable that its light emtting elenent is
easi |y degraded by noi sture and oxygen rel eased fromthe organic resin
insulating filmdue to heat generated during the light emtting device is
in operation. Therefore, a first insulating film93Gis fornmed on the
second iAt gelsayertimnsthk atlicog filind me%ﬁtstdnatndts afm»nmedf flkolifeamea Gémient

insulating material. 25 A silicon oxide fil licon oxynitride film a
silicon Cr?ﬁfaflie&emf‘gF ﬁﬁatcﬁwﬁtﬁ@ fondactie G§@d997éﬁdt9ﬂé frqmp hITpsirg, inde ithrglifst | m
93G. Th S i d m t Pl asma
oD, Tha'Pry Bt PRRHIEEIRE U P TS ! e RIS Rl P 7S
fornmed. fAr mhesiestresinakt dmanmgfeadygrgenlspmtbesnmsmnt hen formed to form contact
hol es 30 reachi ng the inmpurity regions that are fornmed in the sem conduct or
| ayer§ to serve lBdhigsmoeen@hinidN Simds g5ed foegicdist copdeciesrfilartUheres are
for med ure of CFA and O~ is used
as etchhﬁgﬂg%ﬁgﬁ%%yg?gﬁ ‘;% ntdﬁoflg%gllvﬁsfu atl r@lénj%‘ 936 first. The etching gas
i s then changed Next,aregisk tritisRs Gf09CEA, fdﬁnedalmhd'l@hd Phétotthokh@hs eeetique.
|nterlayer insulating film93~ that is formed from an organic resin

nat er i aI errrféﬁ e@%ﬂ%&rwﬂﬁ@t Igasmieé ogiri t Eiecldrsbeieling eament grrgndiktedunsiceh t he

first i he etching gas is further changed
to CHF~ |n (yfegc ngﬁen 519]((1: ecoﬂd rrecgwécctondl "'P4tio with the sem conduct or

| ayerg, and thelﬁlﬁi@em%&{hﬁh! g 1EPlefnMapparablsGhaskd, EheccopiAot aRalses are
t hus obtai ned. A netal conductive filmis forned by sputterl ng or vacuum
evapor at @thamg%;atheerrah@@f go$ ﬂgwaratta@krwﬁ'hﬁeseﬁ itd @Pi2s/ Whend &FcHedotMHzor m

I Th the d
1 nes i WOPRT 8 BT nic et oV RRRtRy Pt 1§ AHTGHEE €151 e HE PRI RN o
thi cknesewef 020N ANGCcAN alzhszy gwelnmtc( Rhe -@ubﬁHté)BélJe' (Fnph tdhagR) tdai akpess of
500 nm A transparent conductive filmis fornmed thereon to a thickness of

80 t o 130bstantialtp@cgdtivmstid-bidsemitegcisegptial thereto.anl kanWofelngmbtc(HédgndﬁA)ae The
transparent conductl ve fi lrﬂr%? used.in thchs enbodbment is an i,ndi um

oxi de” ( ) SIPRPE GRARORS. | n] i FLdiRg CPRALIT 2°t!BeD 694 6 [hEhosqcaR (ZnO)
with in oS 0 cont erlap
wWth t hgtdélﬁgﬂ agiO )rél:bg\n(ﬁy?%%%?ﬁgg%&%mﬁe%by&ﬁeﬁgﬁgdgw [llsd%él @gt ?ﬁ(&%n?rﬁcﬁﬁnnect ed
to the doadifiong§ifarandiCli re used neatchingrgas,ahe rny dffghs (fevgratd Mereot resanode 944

at this @0} n:@%&trecel v heat treatnent at 180 zo to 350C.. Next, a third
i nterl aydr’3f afg BE (H-20MH2) povaels cn A2 AteHurcodls ] Fa ©hawlivan Fig.

~B. At LhisHaPORM (135 B‘M USEaof 208 iDRsBNEH 1 Bie QAR grn RAMLS! ean
room f% “For m ng( > ﬁt emttO?ng el'ement. F] ofglér tto avo{1 Eont am?nau on
or brzealsagmt aibstdneaﬂ'jl:ﬂ'e§ubskdlﬁbﬂs bylta@naﬁﬁ be lp;ﬁlh:el air, avery thin film94G

having an anti-e|ectrostatic ~s effect (hereinafter referred to as

anti - el ect r ost af48d45tvRyfilmg 9f18rt<h8é|3 aﬁvmaé HrB tRRETi SHERSY 118y RIS SETUEithe il m
“94~ [ at b
2 e d%b&'&dhugr f%&ertfiq ﬁnng T'(hg ahgfefaé)%@ dﬁsﬁeﬁg{gﬁ?&s f 5?‘% ﬁor{({iﬁ&%é ledkRah SFan be
anti - el @¢8 iost &t wtd‘ 30°M Ih BRles ubatk BleefilRYwittous 1k RE 4nk radidue, the etching

anti-electrostatic carry case. Before changing 1pr ocessing roons, the TFT
subst r atige i grolpagedrnmboned0 ﬁ%éo%tfepqutﬁé%n kﬁe@ﬂ&@ﬁré&t@doftthe &PEPRL i on

oo Lt W 6 T RUASHAE Ty DRI W 505 PRGRARLTS, e

ant i - el @efdeOht @E{p@seﬁlshma&éﬁt th% cmmv(@cynmidmmns \Wasbi mg. abbueno theotdm r d
interlayer insulating film94~ is etched to forma bank 947 having an

openi ng thipugh e sivei-gphing teatgsmhdiigedBwi th the p| xel (light emtting

lement). A formthe. b Th
bank 647 i n t hi SPEHEOUARERE BorEls e oRaRGIR {oret R SRHeRE e ¥ on o
t he bank, YhgudidyadlerB Qi Snk G@ncﬁ@ﬁbit@f‘vp‘éﬁeh% itdperidnQe@ehiSrot Bw@%ihécnt wpkth the

wiring line is tapered (Fig. GA. ThHe TFT substrate nmay jected to the
oper at i oanctt@gmmgs agal m alfis @loping §tep b\rldlspghtremmmg tihe rgsrso orssdis Y9 odhe f or

formng a ht emtti st f|In1|s used. for the
bank. o4 remisofiesTamn iR 20 oot laaope FhE TS bt e s g
acrylic film a BCB (benzocycl obutene) film a silicon OXIde film or the

| i ke may be used in sone cases. The ban 947 may be inorganic or organic as
long as it is capable of insulating. I'f photosensitive acrylic is used to
formthe bank 947. it is preferable to etch a photosensitive acrylic film
and then performheat treatnent at li;() to 350C. When a non-phot osensitive
acrylic filmis used, it is preferable to performheat t5 treatnent at 180
to 350C flrst and then etch to forn1the bank hbxt, W ping treatnent is

e S e e




zo Bellclean is wound is set to 100 to 300 rpm and the depression value is
set to 0.1 to 1.0 nmm (Fig. 6A). Next. the TFT substrate is baked in a
vacuum In order to release noisture and gas fromthe resin insulating film
for formng the bank, the vacuum exhaust is conducted at a constant degree
of vacuum for exanple 0.01 Torr or |less. The baking in a .5 vacuum may be
conducted after renoving the anti-electrostatic film after w ping

t r eat nerftrst @perbghipe eofiducnivaidaletght) emd P13 ae nekerefierebA SECHNEh Mgitkriad | Ng
filmo48 is fgr med to cover the bank 947 and the anode 944. The second
i nsul at ifigORT P GuBlT areaiorppgdhe selteSeningimannesudiseass hpomgirity genfank m  a

pol yam dg, Fnllﬂdrﬁ lﬁofhe% tggé Xg:gdugﬁgl%qe CE'{(Olur;])]tb ecfexpﬁq DYy, S [pk.llé)]dl(, tdtll ngf)lﬁﬁll]\ By

evapor at1on, | C ness

formi ng pmba;;ﬁnonro;s(lll’b at apeniti(lhr). CTRCcldpg hdte LRS 1:81@&;5}%@@; Ad 16H%o§1ﬂ9deT%d can
be avoi ded and degradation of the light emtting el ement can be

preveht éanceAﬁab@IgaHhé IPpHpOIMeMeHer Indingnde a typ trodectdAg iad ei l‘(br wed on

t he sec |_at isn vapor.at i ectrode is used for
t he catho g ?Hl %e Illg’t eh'rse'}n“tpfl[ﬁ@urétpféﬁ%ﬂ?s%tf’@ g/?é ‘ment, but ot her
known mat eri al s SgEohdRcHifE tehtiheRdherPeohabcted 9aMbE: CABRRENG: | @MER.949 i s a
| am nate that has, in addltlontoallght emtting Layer, a hole injection

| ayer, dbRoieeond aﬁbpkgr trﬁfﬁgieh'a}ﬁecarrla@ ogl elotiﬂ:rothlrtdr anmpg)rcmmhlgohayea! foath
el ect rontclh ecti

buf.f er ination. The
structure (iollllgRl(S)P& ﬁ’cthg SHO8E SN %y% “ﬂ%‘gd“fnr‘l “f i ‘g'ng%c%‘ihl’fbn‘fea\?\?‘?'?t be
descnp begt IaP sitapiths REnM6 }édn drafd emPadiRENLs CRRPShs, R Jf%b% | e I's
used for a hole injection 1layer to whereas a-NPD IS “used
trans pomqrfmj i$ sy o SOBGtSC(Bﬂ mhréRFaj@Dé MHe) fosvergdgioyn evapessatd @fnl PAtd i ght

emttin is for next. In this ment. different materials are
used fo% ‘?ﬁr é’rl%ﬁ’ﬂa I |%‘ﬁ?11‘eﬁ@ tMHﬁbP?%Ve?é%%dﬁtﬁ?onmd%éﬁl%e sigeEnddg ayers

that -emdantpldMagd bl BT LMbGHRNS- ndhEvOTBRNiG: SRIRGUN ah?pr & Shdropmed in

this enbodinment Tare t5 three types: that emt re ones that
emt gr Eennetd gm:te;- tben thisheshinhabndinbts dewentaqive. f11ﬁd§|918ytpél§210f/h@£ ganiac
corrpoun %fﬂ&?ﬂj ormed by evaporatjon. Therefore, it is possible to use

a metl%ll I ARl o thengmedlsares (Figodth material that varies
bet d ff | t h
Formed from Al o e ig e, feo I ofBle o Bekit Bty B8 wOfhl Xohffiohs g 1©

6- hexanelinggil It[atkfe)foﬂrm@tcﬂ'liﬂg) cc(nZh(o&@J hOhderdhg éeiritd dehihgd condltlons, a mixture

| O phenant hroline)-tris(l, phenyl - p ane-1, 3-dionato) europium (lI1)
( Eu( Dswéé—"ﬁheﬁj-) aﬂﬂa@ iSsused fEucté}Hﬁﬁlgé% m{/)REe(lésvédMP@) H@Wekr\%\&ﬁ’ﬁﬁmfeh al s

F§¥n::js rregﬁ%r ﬁo%&{ﬁﬁm% B?/{Flc é\%p%?%ﬁ (ﬁtﬂggﬁlaraeq %P etr)ll o f orm
a hobe mhscrkuengdé @yetiplé s BER that $ubkSntially negat:ve 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 0 929 are respectively
formed on the side of the channel formation regions that are in contact with the first n type
impurity regions 914 to 917. The concentration of the impuritv in each second n type
impurity region is set to 1 x 10" to 1 x 10"° atoms/cm™. In the second doping step, the
semiconductor layers are doped with the n type impurity element also through the tapered
30 portions of the first laver second shape conductive films Y22a 10 923a. In this

spectfication, portions of the second n type impurity regions that overlap the first layer
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case. An alum num quinolilate conplex (Al g~) and a benzoqui nolinol ate
beryllium conpl ex (BeBg) may be used instead. The |ayer nay be forned from
a quinolilate alum num conplex (Al q;) using as dopant Coumarin C,

qui nacridon, or the like. Oher known materials may al so be used. 30 A
light emtting layer that emts blue light can be formed from DPVBi that is
a distylyl derivative, N, N -disalicyliden-1, C hexanedi am nate) zinc (I 1)
(Zn( sal Fagondt $tape |C9n@1621®€ filpis i 2e o 28 dﬂa\tﬁlﬂf@ aov amnetdndmeoxcmvraﬂmm

its ligand, or 4,  4'- &2 2- di henl-v nyl ) - bi phenyl (DPVBI) ed vvlth
peryl end®® Igf%‘gperﬁ?igow{“ﬂ‘ﬁqt P%F%COHE? RS h%@“‘ﬁ(ﬁtépé‘é’f QWIdPrtQ%Bbxbrtl ng

| ayer | %\fe?rs&?@%qd @ﬁﬁﬁe&o}du%}}vc‘hl%aﬂzgwb%agﬁé EMPCH Lfoqls( oﬁ 3'; fo3 &’H ?‘%Ol e

derivatives (e.qg., , e can be used for t Pectt on
t ransportdions (Fay ). In this enbodinent, a 1, 2, 4-triazol e derivative (TAZ)

is formed by evg)oratl on to a thi ckness of 30 to 60 nm Thro %Zghﬂt he above
steps’ the or gadtScCPEFREIBGIH “BayBPUEHNFEHENRI T2 finand! S2bYard P33 (B3aendl et ed.

In thi 0 1.0.400 to
(P ypi calt y GOE?%H{ f&'sjdmrf%"%mg‘% %@9’%%2&%@@3 gg%h%@“eej%é"dﬁ‘fhsa%é" 24v900 nm

(typi calab )ﬁcﬁﬂﬂlalyerslfﬁt)p-ﬂh@nnleh'IWt cKnesesondbtiidfy tyPe oliiganhpurROmegBRg obayer .i.s
formed, the cathode 950 of the light emtting elenment is- f or med by
evapor aBPHA33 ISTEYHPSIOhD B8 WC“WAQ{P? s TRedmpuoy meioondad end 833 IGIOmW: hat

constit tne, tt n

Li all og&ﬁﬁaldmg( a%akgﬁg&n Ténn% lb%% mr%Jriﬁeasr? 19 ndﬁgern;d\’g?s glt?izﬂnnﬂwlﬂ ned by
co- euapereaidnomaofgn&hum pURdaBshdabL el e WRNE uhiRkARYkABnE QolRYRe Ja Qs 22 N the
periodic table may al so be used. Thus conpleted is a light emtting device

havi ng 8@ 93t pudeskse é’h@m fhis guping. 6Eist asky $3Hbandi anh ésrercdhie canardbe 944,

th 949, t hode 950 overl ap corresponds
o tne PRESBRRETRy BFEiaEConP o R TRV 680 Ta® 4h v Bnidntia: ToT
1001 ar @-chidisel OfFtishe THE ip/ iyp@ isipustd }el'—gT 1d9320£h$i b3YLR B My AnSWdishi ng

TFT 1002 and a current controlling 003 are TFTs of the pixel 'portion.
The TFTysiog dlh@'adfrl(BuH@ c|TrhGmqncantﬁtltoneofTFthIrmﬁurtthefOpnmehrtmgr thicop ©wpn be

forme_gg (f f"g’fﬂ ubst 2all{)pthe case. of a%h%ht em.tting device
usi ng” a“PTGhHt VoS H’gf metﬂt X ilY's AR GINGAFR OF I da PHSTBYAR 4C8E by a
power sgp;ph;yd bsving a voI tage of about 5 to 6V; 10 V, at nost. Therefore
degradation of TFTs due to hot electron is not a serious problem
Enbodi nent 2 30AThi0;bosenimﬁi the it type Sopurite semoict 958 anex@&dpdoatand ther iagesisy of
manuf acturi n~~ a Sg ttlrb%dewc with reference to Figs. 19 to, 22B.
21 element that gives'the n type conductivity. owever, the p type impurity regions 932 and
933 have no problem in functioning as a source region and a drain region of p-channel
20 TFTs if they are doped with the impurity element for imparting the p tvpe conductivity in a
concentration 1.5 to 3 times higher than the concentration of the impurity element that
gives the n type conductivity.
Thereafter, a first interlayer insulating film 934 is formed on the second shape
conductive layers 922 to 925 and the gate insulating film 906 as shown in Fig. 4C. The
25 first interlayer insulating film 934 is a silicon oxide film, a silicon oxvnitride 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 -H) Pa. the substrate

temperature is set to 300 to H0°C, and the high frequency (13.56 MHz) power density is
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Fol l owi ng the description in Enbodinent 1, the steps up through the step of
formng two |ayers of conductive filnms 907 and 908 on the Bate insulating
film906 as shown in Fig. 3A are finished. Subsequently. a process where
the conductive filnms 907 and 908 are etched s using nasks 909a to 909d to
form conductive |ayers 3901 to 3904 having a first taper shape is described
in Fig. 20A. ICP (inductively coupled plasma) etching is used for this

et chi ng.ScriblgHo S M /By &%fsef‘i:%fl%ét%fllcirm t df 2 s@jcon oxphilridentilnOis wree f@.rs!ed to

etch a n t rid fl.ow r

and O, }/};‘E{r Iélgér%cgu Ao ppé%f#%g% the 5%“/““% goﬁﬁ‘%gzg’"(ffé“% ? of 500
Wl S gi vielD tcﬁdQ\IE@Obt ﬁ@n@@—ﬁtdh@dﬂoat ﬁe@ﬂﬁ%HﬁﬁlO‘hQ:oﬁﬁménPﬁ] tERertSé]ﬁlLﬁlhghl ng.
RF (13.G M—Iz) power of 1~0 W1ls also given to the substrate side (sanple

st age) settinigahe sedssomprdsalikyto r?é)gatEiO@est ¢hd s@saste\x@hpagelrnzan%@et(apmﬁced

Under the t. etchi ons, nai n fil-m tched to have a
gi ven shﬁgzhe Lfﬁgrf’ée&fl?recry %Pﬁ\gﬂé% WA Segasy tlo ﬁa\% Cllzg AU HERT1aYeRe

rati o ofingasidd @ O3 Gal: r'tf%raemtcértso%@ﬁtnﬁ@ h§9rate f3h f(ﬁ’H‘QdRFOFé %%GPMC?LH@OV\H

of QOO0 Wis given to a Ccoiled electrode aat a pressure o Pa 16 generate
pl asma fldr 3Dsisiecromdrids Gim mythe RiEst(inkBayer Mdn)atipg \idm aah bz(tox\ﬁtedssmhls@y given to

t he subs rate age) so that substantially negative self-bias
vol t age R %?Hlab%ébgfﬂeﬁréggﬂp Iﬁhf‘he m xture of CFA and Ch. the tantalum
nitride film andpche,WfildBdi& 8IBRGEEH 0ROV HNEinFHIR or med
are the conductive Igyerls 3901€pt0 3904 ﬁ‘ta\?l ng ae?l%relst ta%éghgﬁgﬁg& %

t aperiot hsedof dd;msthzasr:rmnthmcufr ldhsrd im differeRocdnnerorations &al givve fheth ehefd 1ype

wi t hout | eaving a residue on the second insulating film the etching tine

is prol &ﬁg‘bafpsfﬂgswtvﬂxo f Be 269xatign %ﬁ-@é]@h’fi@@v BERTPH COSCHMEr WHIDAR  of
the gateg fi Wi r
shape coﬁg%?'g{ geyer%d%g%ﬁe%g?%gﬁﬁf%é{g%g?%he lr?d’ @Art CII ég‘tn E‘)ﬁtp‘?zo to
~0 nm (EnsgeadZOA)herrﬁﬂbaﬁﬂuleﬂftt liy cosdieodid ireaChitioger headspRerte w&hcmedcbmqeﬂ as
shown in Fia. 2()B 25 without renoving the nasks 909a to 909d. In the
second &EPRFFMHENST Beipgdmpm of less.qyrefer Oezppat &7 Ifsket] aat@rr@@emrﬁ@fgag tOt he
rati Q.o f t 0 and. an 3

M) q% 0f709‘9(§ &E@gﬁ@h@ tEh(ﬁfOee ah§ h§§ tlréa? @1%3 tt%g; Jemggdinent ésscéodlrﬁgct(%% ) Pa ‘o
Qener at espttaseiafoufhaeu&ubst é%il@;tl&lsdﬁstfa%ifﬁﬁk Bas1Ag Bkt RSiChHeS istikeRRas(tht 3. >G
MHz) power of 20 Wto apply a self-bias voltage |lower than that in the
first efubftily Q%b@@wealmgdepre@wqdhese et Chl ng conditi ons, the Wil mthat
is the secondcnutlvefllml hed for ctive lLayers
350 1o 3008 havind s nelcu P85 (RR RS ol ToE s BN 14T 6L e o
i nsul at cAgtdiliding 6 séhHrRbndicorR I@qyetﬁea:d feredE 15 @60 gkt L ﬁﬂgﬁp
conductlf}g Iayggrs 3905 tg 3908 g?e etchedwagtﬁdetﬂ)lenned by ab%ﬁe 20 to 50 nm
Af t er0 r ssmvisniReay A deped mthrmgk@_p 15 elomedoji thy ptme@zt: rratie thas heoadastievdg t o

dope the uct or. urity, el enent tht |ves t

type coﬁggﬁt @1 Kc}jh"(fhs s'gt |?‘§7E%(=l gﬁ'ﬂﬁt) Asp E ¢ eyt Fﬁjmer ég‘f ment
‘uses i 0BoflRRtAGod &Xthé B:lt@l@’hb @H:xﬂeﬁﬂﬁ; rwttc@&uhhsreﬁa&hnem%éﬁérp&gloh@ the dopi ng,

t he second taper shape conductive | ayers 3905 - Q08 are used as masks and

phosphi ne (PH3) T@aecmau@n@bpby thijowedybn acatepptbfol:,)pinmgﬂeag% theti deatiezhdoytor ar e
gas is used to f pe i npu 909 39L2 that contajn an n
type i mpuer ey ) Uaett.'?f ﬁéfiﬁfhégﬁ G207 $n'01 2 oS BHIE Geneine fayers
902 19 Jfos Bé}e@% LY I%%mbEBHéFé Eé’ntﬁi%ﬂtgoﬁsto39&9'/ U PSR, quhiEEQte}) hgoggh this
dopi ng, WhICh contain an n_type inpurity element i'n & first concentration,
cont ai ntepmospingri®d’® in1Gconeénbe striomndiktot layerOby thaymblix exettéd Bydsosdncr ni

(Fig. 20C). For ext are fi rst mas k 13 and 3915 tha tely cover
the se é%dﬁiat)gef ?ty PeFRaleEo MeHpd giEC] @%éﬁ%ﬁm \?éﬁ';?"e%r’rttﬂm Wi ”ﬁdgmek 3914

that coygrigqdtdiepia §m§)eCWﬁiich@E? et P8 £WQH§Eé%& ARG of eﬁﬂccfrnﬁctor

sem conduct or Iayer 904 and covers a part of the semconductor |ayer 904.
Then, sé&gersd 9dbpon@)i iealksienty irsdwoddoct@eml rort hevesecTocaatiEye ngis rieat ment

t he senlcondu | ayer 903 doped t hrough t second taper shape

conddtt PUBICPEGHSHOrdaERare SORe AR 1P Pl PRSI qqug@@ on 3917 that contains
XN n type inpurist , (STefelo) t o Rity
regi ons 3916 ané‘%ﬁg%g§§gkhg?ngg%t§in95%9ﬂ§$§%g%ﬁhgﬂfggq ngﬁgﬁfhgﬂwé third
concentration each. The n type inpurity region 3917 formed through this
dopi ng, which contains an n type inpunity element in a second
concentration, contain phosphorus in a concentration of 1 x 10~~ to 1 X
10~~ atons/cnt The n type inpurity regions 3916 and 3918 fornmed through
this doping. which contain an n type inpurity elenment in a third
concentration each. contain phosphorus 2s in a concentration of 1 x 10- to
_1 X 10-~ atons/ent (Flg 20[» As descri bed above, t he n type |npur|ty

T ]



Next, masks 1919 and 3920 for covering the sem conductor |ayers 90_; and
90-1 ' _3 are formed as shown in Fig. 21A to conduct third doping
treatnment. In the doping. diborane (B=Hfi) gas diluted by hydrogen or

di borane gas diluted by rare gas is used to form in the sem conductor

| ayers 902 and 90~, p type inpurity regions 3931 and 3923 than contain a p
type inpurity elenent in a first concentration and p type inpurity regions
3922 s and. fBlQﬁAfrddnan ocgamifainmlatirgg mytesal nileistgondliswenteriimudatmeddmdnay
concentratlon i mpurity regions 3921 and. 3923, which contain a p
type .m?ﬁr.fefwe& ﬁeH‘E ?@%&Cf 5t RGN cHSt | 5n PoBERIE mdbsEiondh g
concent raiathcQhid %r HIB [nBoctciBulendt OB GittanEAGD yﬁmfm by B HeRPLT tY
reglonsF%QéZ gnd139 4, d%?cﬁ % ﬁtafﬁ“ﬁ pt ypedlnnpurillen el enent }ﬁ aHseco d
concent nidtiionher;@ant @lom;lmrzem afier appdizdaent sutisiran i9fusdd, xhd Gitmtio fdrmxedlBy -
atons/cm to each. The p §§ i mpurity r%glons 3922 and 3924 that contain a
p typé h%h&guw @F@fh@h%n B30 6ecdhthecssh W%FHYShI%Pb‘“ﬂ%er@dlql farpedyivbns

t hat ov C apg,.C & 0 ds3 a. As
shown' | AeRRe: PERRRCADE < BRBloyBLPoMCARRGHEHR RS iOHR AR MERE. O

si | i con tni- hﬁxtﬁhe it abpnsdrtoahrsedtire@mmmmﬁer subetrite Iumnfg@rgmm(:byh@kmmeﬁw to
have a thickness is of 50 nm In order to give activation treatnent to the

i mpurit yrfeh@ﬁ%fm%a helhplagg o §9Sedon &P wepeds; prd Sieniheowlisieiois hakgdinsa cliant
treatmen{ i {S%Blélf&l&gm tegjlg% usghngh% furnace. This heat treatnent also
hydrogena% e~ sen conduct or ayers by hydrogen rel eased fromthe silicon
nitrijde film or Beidd foafed®#al drohile ifsulafing Fdeerhgahe tdcead REHaveRMsbiatiae hi eved
by other nethods than the nethod that 20 uses a furnace. A heat treatnent
met hod BYMPRA lmpﬁée Qéwellmtf@awriar-mmmﬂhg MQTERY A et mlqygri mgulghae or

i ght ag;the heat soursel cbiadhe BealoLreatomntolsgarrl ad, Qulsdakng
furnace, "An“4"n'S tP?{al ﬁ?%? Coveri g e “Yat e E IRy Mg gate
i nsul at lcaﬂstiml M bénckAl MbWRVEDT orbhi® &8dint MERARNire mcrm@pf&eaﬂd taf £ aforent
at nosphere is set to a reduced pressure nitrogen atnnsphere in order to
pr event smy‘(abéh zatau protagfive rfémeoffdign;fqrv,eaa‘ i nhm hatbOQﬁndrmrﬁrs fehendyatterlayer

el ectrode. rnativel t he. seni ¢ c ers .y be d with

Socon e IRt hRRiRGon SR R ap RS MRl O B Mhove,
there arg RQURIAL sWRYA ORRiCQHltn' ¥ fiiBort nym@irae'fﬂ&ymei QBN SitrRedint 0 dope the

sem conductor |ayers, and an operator can choose fromthemone that suits

him On the fir $beisatond| lageeltav¢rm$lsﬂlamng1§lm|9l3ﬁ1f392@d &rogeemdzanit @stlaling

insulating film 30,3926 i.s for r acr lic. Asilicon nitride filmis
For med GHFCeTtHS TCIBHAN MY oR Behs JLEDT FTHRS RISt 150 FSptmBIeE WS o

first inpsphatd p Me332 t eqf kg m,el filSmfdng dEFQMUATRKES b es
(herei na?%ll thg n?(?l%tm IS é?ssgjxggﬁ;ed a barlrl erlgl nsul aI'EEI ngVI I'm (Fig. 210).
On t he baganicersinnssulaingn@inf id ﬁmnﬁ%ﬁntcdayarajmjﬂmngrﬂlncomﬂwohcmmbﬂa that its
formed to have a thickness _of SO to 120 nmand is etched to fqorm an anode

3925 ( Filight emining etrmenrs rasily dearaded emplsiie AR PRYESNERBEIA AR He&HMT ndi um
1
i o g8 bbb bt 5 3 nkd F0RAREE Mhrifle ARG Rk deMeH B A, 11 X1 N0

gi ven pahtefdre SfitshanRufadngeilnt906 fioformed ot et scholesitarpaehinngatiesiimctdvel y
the impurity regions 3916, 3918, 3921, and 3923 that are fornmed in the
seni condift{ofPrned Py anrgwly wsyatisgpatesiak egi ons or drain regions. The

cont a’g;t hol es afﬁele&fnng)gdp%lrgrf}@!ﬁ&ﬁpé ltrlEle n?gl?i oﬁﬁﬂgéﬂézhlr}{ I'fthll.‘ ﬁkis
forméd by sputtering or vacuum evap or tion and patterned using a mask. The
filmisidhea et akefirst tuishRling \Wimi93g. | ll"ﬂeiflrﬁgﬂ&llitﬁlgSBBﬁ9aﬂ'hoftghleddieresbpvm in
the drawngs, the wiring lines in this enbodinent are forned from a

| ami nat epwieriagTr Mlrsmg \ﬂ&m al benfiesk iesdating Blon 930 apey Ba fagmest afier) santast - Ti

al | oy flh ﬂ h a, thickness of 500 nm is Next, a third interlayer

i nsul atlﬂ 19 %@%6 is formed to cover the anode 3925 and the wiring lines
3929 to 393 Now, resish @ndMRMAVARL UTevdpr PRRES iPIRaeRased Qo dosh epnbehelet he
substrate is noved froma processing roomfor formng a TFT substrate

( her &b nafackingr &f dmpatityt o°gaenst ihﬂlstlreci%é ad rf@dhs SEMIENPYBRIe S EGLOr BENT Fbr

f I ht t | h t f d |
room) | AOBFHETTE Velbe B T TR S0 r TSt H OHEarkary REVERE al 11 m t he

al kaline nmetal material, such as Al or My, used for the cat hode of the
light emtting el enent into the actlv? | ayers of the TFTs. To avoid
contam nation of the TFT substrate by dusts in the air and electrostatic
di scharge damage of the TFT substrate by static electricity during the
novi ng,



a very thin film3937 having an anti-electrostatic effect (hereinafter
referred to as 25 anti-electrostatic film is formed on the third
interlayer insulating film393l. The anti-electrostatic film 3937 is forned
froma material that can be renoved by water washing or |ike other sinple
met hods (Fig. 22A). Instead of formng an anti-electrostatic film the
substrate nmay be stored in a case capable of preventing electrostatic

di schar gesedamaigturelof Gy ano\ing.usBbhorehmigangitnglopribe 6ssiimglntiognim the TFT
substrate thz% haﬁ,Bo'anished t he steps above n%¥ be subjected to

oper at i 615t edPF AGPINERES &t W58 Chieeh o aghxtus of BB i arktls & cigh deewsrnd i n
the fir g T l.ean.r Lch i.s.shown in. the 2 fl ow
chart oﬁhgggep%3§kggfﬁgggbggéggqgFQR@%%QQ#VQBF%wﬁ%lﬁngﬂg%pﬁé ?E?né%%strate
f r om t hetchingsdas ps eedsidrigek oo OF; and e ts erhinhe firso¢as$dvagidsoRihg Rdh vexanpl e,
the TFT iubs rate nag be noved between different buildings on the sanme
prem $e ThpFlogme s s Futebriawgcd i 6HEs &1 prgentorabpree the seleclive aatip WHb ko

| ocat ed gl ficdh dicfdRYerS) &%Sthp%teomgﬁiﬁé)%ﬁw%og%%T%tchg'&or’l@-l%r(gt;[n##P nof@l JPEt Ween
factories (processihg roons, “e.g., C nrooms) owned by ditterent

i ncor porlasiobnsnedl N any case, noving is carried out while taking a care not
to damage the TFT substrate. Then, the manufacture process proceeds to
processi ng in t ReM§et sArYsHye ddmi i Jorprshpby sPEEAINE CBRCwhT eHapasatiowt i n a
flow Ch?ﬁtﬁen?éd Ekl?% algnasig.heg;;g T ! l?é 14! gtcpré) Y9 rﬁ)rnti warirrllgzOlh:[ler:]se?%?e 104 Q)qfi%.
processing room (€l ean roo i'S washed W th water to renove the

anti 1@! Fadbugsid@tshowh iih the3RBbingd Nhe evitind Bhdsay @his eRBUliatend grel ol BRSO d S
etched to forma bank 3938. The bank has an opening at a position that

coi nci desnipgte jof e fdinwith @ |thigkaese af §9 nmgansl anrmley)filmaid-Tisllpg fidmeoitha: cover
a portiﬁg mhghg. @q}mﬁring line 3934 is in contact with the anode 3928 and
to cover ?ﬁ@ e é@ 81" the anode 3928. In this enbodiment, the is bank 3938
is formed from a tRspatnt@ndhd¥Redilinht edeRRa he?bordBAUhickndifor 86 1d MFnROI Nt ,
the operation testing may be perforned again on the TFT substrate brought

i nt o t h&hg&bonsithen stedsd iteéprmommanada %4 dEig. £4).pr Bweminspegntaaatiiaivedilnt he

light emtting el nt due to noisture, a rel egsed fromthe bank 3938,
the Sur Pargdn dfts EREOTE Soars neiire Sodra 0f oR Pl 62 dRE Seinilhy Fordg 41 1 m
3939 t hgf20% ofizipk bk RNZAOY Wil8ndiliinB:@de. t he Iike. The second insulating film
3939 is an insulating filmfor protecting the light emtting elenent from
nmoi st ure and gashe miide4dds $enidgo adeiciingonthcttand odvegdyt wetithd dmgn wirargent .
Accordingly. the second insulating film3939 is also cal]led a second

i, Sl b clesk

barrier HEY theningsisgs ergeprically ronngefeds i, Hpig teglopadediei N a acuum
I or degd el PP PP A1 Ur Arciila 54938 IR A FES|nkSHbaldrRg Tdg m | or
form ng %he ﬁg%k, pﬂ vazuun1ex aust ?itégﬁﬁﬁgﬁggkat a constgﬂflg%gree of
vacupm tof 350°Exanpl e 0.0l Torr or less. The baking in a vacuum nay be
conducted after_renoving the anti-electrostatic film or before form ng

light enitting BFdmenthirdNgiariaveninstlging ElRoiboimtPrmag &in dyaenads $46r #ed by
evapor aty Qs se ' ' ! o ni c
compound ooy T o “RATS: HAnt NSO pl HrAd 1§ o csihs K PEAT
conpounsbohpyfer fodRdiy a lighadrhiothey d8mkht. | $n balefedadayd cehtamsdipooabiaRageThi s
enbodi nent uses a MyAg el ectrode for the cathode of the light emtting

el enent of BgtTTk AeistRiSoMhdweat By the)adn gaiprpein dibg 940shaving ammpeti-gleghpitatic
conpou n&fﬁlhc?)(ﬁgrei%gég_fefer?ﬁdl AMNALE l%{;[%stabl%sﬁhﬂ n %991!1 f4 8 tl%eoth?rdl Ingé?{avgrm tting
| ayei”, a hol'e” Injection Tayer, a fiore transp rflng qayer, an el'ectron

t r anspoimtihlagng 811945 aNTRE eft-ERBtroéIMRCHINOM4d RYBfmedfrontd Rhtcbial @EEan @i C. i N
conbi nation. The organic conpound |ayer in this enbodinment is formed by

f ol | owi I§FovEe byeseer prabling dFigEdbodi Imsised of farmise ¢bmplicdecgropatig filingthe

emtting.device havi he structure shown in Fig 2B. . A portion 3942
where e a5 dE582 s 0T gTRIBHERIRI Bk P35 o R B R Tidde s041
over | aproees! 8PPFD SubstrateN@al h8MiniEdlihé BEpLLBRRMhay bO shsjcdles &f bpagtianove,

by separating a processing roomfor formng a TFT substrate (e.g., a first
cl eabh reemg2.f rom a processing roomfor formng a light emtting el enent

. 9., I ti l. f TET tected f
b 8 kal'i o ot Mrehaped PR BcoraiSy Mgt Sartrlie wORnOaE o ot f ght

emtting elenent and an excellent light emtting device is obtained. a
Enbodi ment 3 Fol |l owi ng the description of Enbodinment 1 or 2, the

manuf acture process up through the st of formng the second interlayer
insulating film (93~ or 392I) is finished. Then, instead of formng the
first insulating film 936 of Enbodinment 1, plasma treatnment zo is perforned
on the second interlayer insulating filmto nodify the surface of the
second interlayer insulating film (93~ or 3926). This nmethod wll| be

. g ——yr - r "




?7 resin film In this enbodi nent, an anode (1 TO is fornmed after the
surface nodification, thereby avoiding a situation in which materials
having di fferent thermal expansion coefficients receive heat treatnent
while being in direct contact with each other. 5 Therefore, cracking in the
| TO el ectrode is prevented and degradation of the light emtting el enent
can be prevented. The plasma treatnment for the second interlayer insulating
film (98ming 3088 eriftinge clinvesh tef vitieclestrasfatierfiliroPif iy reorvec byhoites. The
cured f|| 938 S r rform ireat n_the sur e of
the secORd it ert ayg}nﬁﬁgu%éfﬁha'FmPﬁg?giqmn&*é§EE§H%ﬂ§%? %nfbrngd&g? an

or gani ChhAng B8 bpadih®dr ApbeikibRkhd: RoDORIOWiliRhe pKleNdEHOEmaaas SRheGHed A rom
the group consisting of hydrogen, nitrogen, hydrocarbon, halogenated '
car bon, rasistisogentd fogorthel bankaty indhis cg@wodineanch Talse nk 94 in oris pepodiment
Accordln%mﬁ he cuhﬁ$ film935B.co % i ns ogg the % elenen s out of
hydr ogeh, F‘t BILIT TP S AADB S AP ‘38#?8?1% AhEnET @'&PS&&H’ ¥PuUstide, and
rare gagnd®ysth @eﬁna%rt m!ﬂ%e %nb\g)lne isStaferb@dimBNE AR Mol P BebstBR HAsEd | ption
of Enbodinment 1 or 2, the manufacture process up through the step “of

form ngsum@t@btﬂom mprﬂrardna!y:emng agauh atteng & idrengh93stoaghe 38QEsing réamifshed.
Then, shown .in Fi a DLC film936B as the first insulating film 936
is for %BQWW€HEE@6WH“?HterIayer insulating film (935 or 3926). A
characteristic @imbiig Phist ﬁhmg \%e@@%tﬂgbﬁlka@!’ﬁqﬂ (SR HbbUR & S fdl Hﬁa@n t hat
has an asymmetric peak around 1~~0 cm ~ and a shoul der around 1300 cm ~.
When e fibur £ goygmadanfitm plra echybs Siline s tRCB (bmoDLc(Ibtfutdnm) dptini, bisilscon dradalness
of h to_2~ GPa The DLC fi|mis al so characterized its excellent

resi st afit® ArahcHemmay pe usibinsgmercasess (g DEKO47 Y E%W%%*“fco‘?rr%&‘“é? 4

t enpera t t met hod
thar - canias (SRR, SRR RARE) AR AR I AL ER Bhishe: G
hi gh frgdqugietaralit &s smh @\IRotabhidiaadegantiley anbthah ipefornd hauttfa:amkdmssmf t he
DLC filmis set to 5 to ~0 nm 3o Enbodi nent ~ This enbodi ment describes a
case of t0e?rﬁ9f’6yi Nheat hean-phpdodeasiiing agryligrfilm hSawea ip & prefopable (9 parfBMflisEm as
the ins econ pLer}a |nsulating film(9 35.
3926 ﬁ E&1 Sagﬁégbtogéﬁggﬁﬁp fH% oFmEﬁ% IL or 2, the manufacture
proc ess up thr oNgh, tvﬁ@m?t e@at@bn B mrngnfeaeons em-omdfaicetcﬁr fhay&iode.nskil afid ng
film (935 or 392(i inished. 5 Then, as the first insulating film 936,
a sili c@nbwlmpnfdém FRARC3E ths anodendd4 by veiped peing @ell@bqaﬁg(asﬁrpd%m%wa
target. Fgrrf)ﬁrgtfoln 12y rﬁﬁé Qur}fa%gr(])g“ Ia(r%(r.;ge @{'chrem%tve %u tE ?h ré‘f ol b ut 1l &g ﬁ &nd

particu Vroreferabl e 10 US& nit ure o nltrog

argon agurs MHiérekiRed 489 RahimPRMd AhBindifhblef BEHRACHH POWRI axiOhroapd tiREd Ng.
The substrate tenperature is set to roomtenperature and it is not always

neceds aBgfllql@nmgevw@étls set twekdidsto 300 ram, epg & ecpressionsil e isrsgt i ¢-tpd.lused as
the interl égnsulatlng film it is preferred to formthe silicon nitride
film w PRb ting the substrate. In order to renove the adsorbed or

roccluded noi st ukgxvelel TFHROYSIFRIBNEIEA Gn b R@LEANT [ SrdeF € efladk yméionewict ed
by heating the substrate in vacuumat 50 to 100C for several mnutes to

sever al artogas frofio tigg vesimrinstating Slmffor Hermfing rthé dramkt then veowdi ekbast 15 1 to
2 S2

upl | PR g P AS R bEr s Fag PRy 7T £ CWRE oTUeRHE 6 s Pa,
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 polvimideamide film, formed by spin coating, evaporation, sputiering,
30 or the like to a thickness of 1 to 5 nm. By forming this insulating fitm, cracking in the

surface of the anode 944 can be avoided and degradation of the light emitting element can
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and the size of the target is set to 152.4 mmin dianeter. The film

formati on rate obtained under these condirtions is 2 to 4 nmimn. The thus
obtained silicon nitride filmcontains inpurity elenents such as oxygen and
hydrogen in a concentration of 1 atomc |lo or less, and has 80l c or higher
zo transm ssivity in the visible light range. The transparency of this film
is proved to be high especially by the fact that the filmhas a

t ransni bspevengecdbf SO o or above at a wavel ength of 400 nm Furthernore,

this method is capable of formn ense fi hout. ser.i ou in
the st mog s AR gt SomBe e b R e e il r For B e e oy "Phe

i nsul at fn@&aﬂ‘;ﬁé fo@%@%@evJﬂlﬁa@dﬁbS%N@g@I e‘ié&ﬁ%e?{&eh@'&%b cahod snd hgi%e in
Enbodi nent 1 or 2. Enbodinent 6 Thi s énbodi ment descri bes a case of
enpl oyi ergitdgheleriens uh alis regntfadimentt hanotheDkwi Inmt¢rauld aray lxs utdieinsiendt

insulating film936 on_the second inter| uver i n(i(}xl ating filmso (935,
3926)° E’e)q%e\ﬁuﬁgoeﬁeu%em WA %TUHE‘(?BB%I’%NE aqdigpn 0 4 P SHRRE &Rt e
process, l.ay

sl ac? doeitieciobls9ted dohoushalngle i ohih SEEARRNE I Bttonon oy
usi ng ammhcmiayamamutffer teef AlcNin ctomtgxetnounde‘he atfucairgo$ pleesrgarob t@hpadchdby

m xi ng argon gas and nitrogen gas. The acceptable range for the

concent kxgTivsed B thisrgshqdipest, W‘éﬁ%?g@ﬁcnqcﬁ imgeteil BEIPYr . contained in the AI ~Ny
filmis less t 0,

controlled by a jn[ttjlgst ?rHE(?d19r1%Pf‘ 8?%1& pcﬁtl%)hnd&??%ﬁégfn%g %ﬁbgl]ti({lgﬁllg&?m%aﬂ rat ure,

t he toyp\ehafeasr@mmtlemsai fcgaasmseﬁnsﬁdmg‘ 1a9¥¢. r Foth bheHeclalers tdheefdrmlemb\
formati on pressure, etc.) appropriately. -Alternatively, the filmmy be
formed @¥4pPeiguam al um num (AI ) t ar get under an at nosphere containi ng

ni trogen gas. ‘gi&t“!)?m gpag aVFr far r”n?edd %;{heVﬁ} {gaetnﬁ%ﬁ %ntﬁéﬁ?renkm@t}’mmlq

t echni ques i nst I Ng. er t

possi bl geti@edI S difdkdNX @éhf elntiihb akyers 1d ObtERogEHiB Godtpodhd! M veMHAI thiide
(AI'N) target under an at rmsphere obt ai ned by m xi ng arggn gas, nitrogen
gas, arﬂ@gmwyeﬁergascoime ddeepgaint compenyd fawers domesshinr enbediment lﬂffgen
contained in t a few atomc % rabl ~to
“a7. ¥ s Gress o, anepit, it bl P sth pe ot o el 9 ot | g
sputt erlhglﬁ CANApdsUForEdMe campothit 1 fire aleHIREERH M EapotdiRnt ymﬁe&foré awis
material gas used, the tlowrate thereof, the filmfornation pressure,

etc.) appsibler foabsd ¢. metak evanktd felny lighhemittingnlayeys Bont ormetdrizsibay vanes

al um n ‘& ‘zﬁ%é %et u der an atnosphere containing nitrogen gas and oxygen
gas. ¥ bB”‘F rmed by evaporation or other known techni ques

i nst ead of sputAqidMGmikly AROV@aALXNY rkd IiZhand K AOH | ALy @E}Eecb‘iﬁiﬂl hi ghl'y
l'i ght-transm ssive zo (having a transmissivity of 80 to 91.3 in the

vi si bl eDCNghtInstaargd)I alﬁﬁﬂldidlcyimenbﬂo(ﬂdleb(mgﬂdnarmmit) ethef {{oniZnksaltin)ykdopeasin t t i ng

el enent des ribed jn_t above, .a Al X il rAI fllmc be used
f or theWMﬁsGI at rPé‘eF‘i‘th]O%% *Fae S@Hgﬁa pp eg] aHgogt qr/ﬁ“lr%iﬁ}‘m Ilr) t hose
in Enb émngn J%(Phé@r)m‘?éjhﬁrﬁﬁtco% Eeg'rh%@%hhedﬁ%%b%lme% Fhogigrent |

or 2, act ure process up t e step of formng the second
interl at;earscdnsul ating film (93~ or 3926) is finished. Then, as shown in

Fig. 13, the surface of the second interl ayer insul at| ng fi Im|E nmodj fi ed
by pl asma t r eatfreraht tsiftHienlazec tiak gmets | grpa HE ot Pre tiiredaliem CBP #1%C fi | m

rr eatensy 5P BB NE, UL Sk bl orsr b o B RS f"V P the

DLC fil#ns®, 6Bnt glubfienaqdfolilate complex (Algs) and a benzoqumolinoldte berylhum
complex (BeBq) may be used instead. The layer may be formed from a quinolilate
aluminum complex (Alg:) using as dopant Coumarin 6, quinacridon, or the like. Other
known materials mayv also be used.

30 A light emitting layer that emits blue light can be formed from DPVBi that is a

distylyl derivative, N, N -disalicvliden-1, 6-hexanediaminate) zinc (11) (Zn(salhn)) that is a
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t hi ckness of 5 to ~0 nm Enbodi nent 8 The bank (947 or 3938) is fornmed in
accordance with the manufacture process 5 in Enbodinent 1 or 2. Then,
plasma treatnment is performed on the surface of the bank (947 or 3938) to
nodi fy the surface of the bank (947 or 3935). This case will be described
with reference to Fig. 8 An organic resin insulating filmis used to form
the bank (947 or 3938). Undesirably, the organic resin insulating filmis
easy to aied eemeploni kaving or gasethiee t@oh@andt es gieneliandd whid, edtthie [1.ght

emtting, deyice i.s.in. operati .. Accordingly, after the heat treatnent,

pl asma tgzrglgxﬁ@ﬁt“‘?@g]@ﬁ%ﬁéta@d}%} é@?ﬁ"# ‘ét’étg H%HF’F‘?'C&Q‘P%“&H‘W FEIBEAKT4E shown
in Fig £odhgepgl asma treatnment is carried out in one or nore kinds of gas
sel ected fromthe group consisting of hydrogen, nitrogen, hal ogenated

car bon, hydr ogemid Elgoirordeanspndingdaeer gatormed ndst. a 1 8siHokadihdute deifagioes, of the
bank becones dense to forma cured fil m_t_hat_ contains one or nor e ki nds of
gas ePenent & B#%CIEH IV Enicinel Al O e dHSI @R bAgiSet faylerr Hg@ron Frspegen,

hal ogenglad cqf BN vdnaden f4 ‘a@{rfa%gie d@ﬂgat;v%r(%A%j‘ﬁ%foIﬂgd Bgé on‘%ddo%‘tﬁia“
prevent release of noisture and gas (oxygen) fronythe i'nsrde, "thereby

pr evgnt Imgiijcﬁﬁgig@d_a?lrt]@ao ﬁfn.]E hEmlgl ght e[n ttll tn% el ehrregt : Erzﬂg ghl s terr‘golczll lrant_
may be conbi ned wi any o odi ments 1 throug : odi men Fol | owi ng
the descri ption rouskbdisi Aeae dieps: HEe raisufiacompeupd dexssshaying fr bujhate he

Fi mrshed a0 SoRBIAEE IR O LI REER MR- Thribl) 638 19 1 dPARO0R (e

second inid efvbRyRY 60 N6 Ubatnini)dn fthibkadsdIndahe 32RB6de VTR U tosToi rﬂﬁlély?ldang film
936 may be the DLC film silicon nitride film alumnumnitride film or

al um nurtCHite ApYeme it téckinessm descri bed in Enbodi ment ? or 3. On the first
insulating filmg@336, .an L TOfilmis tormed.and patterned into a desired
shape to form aﬁggfgeﬁotge HE Cgrgpg\m}deia}ygf I‘?ré%'?mﬁja ﬁ%éﬁ“&o‘g‘? \?gh (Ba&hf‘glll?lfti S
then f okfRdingOelbREM BoRirmed HOkRporfiRahiNdhik NenbRHEA! WELYIiONSed Gt sare
formed in the sem conductor layers to serve as Jt source regions or drain
r egi ons comustige hidmdhattronsiguigp hefeathodd o yhedlight engtingglasnentheHpwkest. TRls i s
done in agcordan Lth Enbodi nent 1. .A netal .conductive filmis formed by
sput t'ar i'n_f_zl Gt O‘yagiﬁﬂmaé'yﬁ 4 r?r%a ]Hn’é’f“ffﬂeﬂ“ dltng W A fg CRBEed938 o
1944.  Sichieh @porkQoEoPAN R add anl Mem¥htbe Mgl g8 Troud P38 260 kYt fiodicq.dior med
froma lamnate of a Ti filmwith a thickness of 50 nmand an alloy film
(Al -Ti atdyoysofbhd ygedwi th a t hi ckness of 500 nm In the case where the anode
1937 is.fnTmed hefore f%r 'n%@gthe vvi.ringdfi.nes 1938 to 1944 as in this
embodi ment (Fi g.' "¥8EYTP “‘?r’é tRIHIngsd9yiE-having B¢ ShuFRTs shaygt in Fig.

6B. A portion 951 where the anode 944, the organic compound laver 949, and the

20 cathode 950 overlap corresponds to the light emitting element.
A p-channel TFT 1000 and an n-channel TFT 1001 are TFTs of the driving
circuit, and constitute a CMOS. A switching TFT 1002 and a current controlling TFT
1003 are TFTs of the pixel portion. The TFTs of the driving circuit and the TFTs of the

pixel portion can be formed on the same substrate.

[
tn

In the case of a light emitting device using a light emitting element, its driving
circuit can be operated by a power supply having a voltage of about 5 to 6V, 10V, 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.

i
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caused even when the anode is formed froma material of poor coverage
because the to broken wiring line 1943 is situated on the anode 1938. After
the wiring lines are formed, a bank, an organic conpound |ayer, and a
cathode are fornmed in accordance with Enbodi ment 1. This enbodi nent may be
conbi ned with Enbodi ments 1 through 7. is Enbodi nent 10 This enbodi nent
describes a nethod in which a sem conductor filmto serve as an active
layer of a TFT imlietyd k! des@thidsi REBbSRBhY 1] e &8RPt n ARG thed.t he
concentration of the catalytic elenent in the obtained crystalline

sem condOERBE WPl layers of edodentive IFAMEI Y97 4A)0%os ubs pratiesul:10Q film poeter abl y
formed from bapi um, bor sti ate zo glass, alumno borosilicate glass, or
quartz. “RVERAE lsgug]‘?‘eféfé Bf etcﬁe substrate 1100, an inorganic insulating film
with a thicknesgudfeqhnily? 220880 diferd B RSHA BARE oh MSHE Bpknge Lidgy 1101.
An exanpl e of a suitablé base insulating filmis a silicon oxynitride film
for med Mhyingl matka WIYD.to AP ristfosh |doaductiveyiaydrs 3de1 fio Bot4 safiap nefirst caprave a

t hi ckness of, 30 n| cflr.oE) Si {3}3 N&P and, N~O, and a second silicon oxynitride
filmisSPUEHRASHERED ihFEs 20y e [GaF (IRARgYEbsCp cflovshtn) £ibingss Maediva INEO t o
obt ain iRasenbns {300k i icqsul atdng fi. N rovi ded
o provent 3 arear) sorrtp it Bhy IRRCREE, (I e te eI pgh o B 1

di f f usi agd kmdroaltinenis&kifdondddiegas flblvitatea e, f Or-nad ONistri@ettpRer sdayes, and
thereforg rrg;s be omtted if a quartz substrate is used. A silicon nitride
film 11 6257 Vs HRE (bhot FHDRower REAPANWY Mgeiven 1 490'Ed elararode aist Picewiic
nitrige kil L.ShHiLLOVi < yhilC. t . cally,
ni cke]f]) Ofé Pt?eéoég%détﬁ'glp g'r Pﬁe(ggjtsjtg eb%ﬁ?ﬁ%%%ﬁ}ﬁf&\?lﬁg}l% él%élgn%e{(}gns h%t OF film
from cl sidai(sengle stahe) wahet SPstantiaiButaphiingsdii-bias Lbidke can e ippiiemi dirddae
adverse effect of oxygen contained in the base insulating film1101. Note

t hat t hehess gf%é?‘fh’rﬁgtqopél’éloﬁslf‘ﬂﬁlﬂllyélze Wt isaiehedyo prshgivevibape have a

t hi ckness of | = ]  copduct film 1103 is,formed on
the silicon ni ttrrﬁ‘éréa‘?% ﬁ%@%gﬁi&‘g@%&%% Ay PELs ey %é%arﬁ Y8t ai ni ng

si | i conthieseafseskt tOBO I BE ATWIPI10155 MER) SORNELETS00 Wiid 8vdd Q3 coflee erdrbphous
sem conductor filmis typically an anorphous silicon filmor an anorphous
si | i conalePiepHirged ¥ PRt sencrel Phympifersitbsecum ciekidgic eBF bt 286 RZ)QeBer of

sputteri ve.a thickness of 10 to 100 nm. |n order to.obtain.

at ot adloty RIS Bt 8 RE"ERREh o [y PR P Sl dl B ana
ni t r ogegel£biak doltegk tm b a%ﬁ%damiﬂhmésmﬁﬁu%%r@ﬂcixﬂr chil 1Ho 3d@Rnl sitrigduced
to ~ x LO~~ atonsicm or lower. These inpurities can hinder crystallization
of the Hinbraphdhes Y ékincondisbedrt dhduntmsimafaer Brupdoandd zatthongnduetyease

L, SeDRubt Bl Lt SRR AN Lecantl nap on Cefl e, For, Loal gscon, 1 i
ﬂo g?g@:) g}sﬁfﬁ? Irt]dg) )9@9 e FImd WithouPlealing £ £6AGL bANMME BRBRE iIndRLREESSL DY
etching time is prolonged by about 10 to 20% for over-etching.  Surfaces of regions of the
gate msulating film 906 that are not covered with the first taper shape conductive lavers
3901 to 3904 are etched and thinned by about 20 to 30 nm (Fig. 20A).
Subsequently, second etching treatment is conducted as shown in Fig. 20B
25 without removing the masks 909a to 909d. In the second etching treatment, CFy, CL-.
and O> are mixed as etching gas, the ratio of gas flow rate thereof is set to 20/ 20/ 20, and
an RF (13.56 MHz) power of 500 W is given to a coiled electrode at a pressure of | 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 i1s the second conductive tilm is etched. Thus

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



is and with an oil-free vacuum exhaust system The base insulating film
1101, the. silicon nitride film 1102, and the anorphous sem conductor film
11()3 are continuously forned w thout exposing the substrate to the air.
The surface of the anorphous silicon film1103 is doped with a netal

el ement having a catalytic function that accelerates crystallization (Fig.
17B). Exanples of the 20 netal elenent having a catalytic function that
accel er ateg®ne 10§ sheaphte Zatul@mgofilna 98@ thac and net arvefed! with ol wdend rapar (e,

ni.ckel (Ne), cobalt ), I henl ).,. rhadium (Rh),_pal |l adi um (Pd),
osni um (EEFUCHYS W%ﬁ%&rtj’ 39§ ats W@%}hm‘é@&b’eﬁb%‘@i 0 ¥ gol d (Au). One
or more Kinds of Afet aly REAITBRLSiSSLE ﬁﬁg Flrsfn rdB{S” %h?&d é%‘{e}g CothRR UBES, €
Typi cal |y, nlckel I's choséh and a nic acetat'e solution containin

11) 0 ppnthofsemi@heictby lageisghith 28 inpudypdieraentiiatagised hBar tipe doadidtiity (n

cat al yst cont ai ni ng1 | ayer 1]/ 0=1. To make sure the solution is applied
snoot Rl yiYPS iPPYEY ?P@Sﬂ%en?hq él%él%ﬁ}&féﬁat@ﬁn& RS AP AoRBYESO8 injeeiene 1915m
103. T f n [ d4m from an
cl}ﬁt R Ree SRR Ity LRl e R S SRR BB B b e o
tl uori c.HeiRchrangedahyrdsigen plafqpxﬂndqpagwmuﬁlm b h@drobén BQEH@)@hﬁiee@@
surface. and again formn o very thin oxide filmfromt
ozone- cﬁ{%ﬁ%bhgﬂ%@m& %ﬁg (GSfosmen a'pgumpaw rsgloas 3 @o%@dbﬁrcoﬂidﬂmls!]ch as
asilic n t y i olutlon
can be gtgﬁ% ghﬂn& élf;ljﬁg & %%}#}ngo g%nqga)?mg ? sem <:oﬁ~fl11,lc%1 a‘)/rer 1%123t0 ? 5d of
f orm ng Tiken C)E)Jeain)ﬁﬁhtyClQQio@B Bf)m;tol :amerfoﬂ;ﬁ&ﬂthlr@gmhmIdomntoeebhtdﬂe:roﬂta@n a®h
course, and sputtering, evaporation, plasma treatnment. or the |ike may be
sed i nSYBRHEDPUARY cemeakis Eh@“t ﬁ@camtmowt@nIph@inhomﬂllwm@@nrrﬂn@oﬁi hét with
the 5 caltoa.rt%s]::)(gﬁn |n| n { 104, heat treatnment for crystallization is
u

aloms/c
carried out rnace annea |’ﬁg ing an electric furnace, or rapid thernal

anneal i ng (RTA) piyined Rexdad@98R: | ARs H1had 861 da |Riple@vXehRn akC
|l anp, a carbon arc lanmp, a high pressure sodiumlanp. a high pressure

mer cury Sean@nde@tor lavsrseﬂﬁil ayled), orspediveheand erseeandenask J414RIA ¢gvechdsen, a
| anp |i ght urce, for atln to Osecon L referably 30
t o B0s SEeSEPRRF sobepunEdrish 3001 o B semioduPaRan bt d PUEPE ohtras

The int fosth&}éerﬁfcohﬁtgﬂ?&r RULLdRd oM dsnd aamng W@ SO ESdRaRADe Rlthe
arbitrarily. as long as the semconductor filmis heated to reach 600 to

1000C, predml @cmuyg ﬁsﬂnieot B0 & micondugtar Astea P03 1Wiemﬁdt theoughripe setomdgapdrer eof

reaches this hi e se uctor film.alone is g aneousl y heated
but the S@BsEe 8‘1‘1‘“-1 e é%@ﬂo b AREIYPR TIpYdYyFreg *?ﬂe%é%fﬂﬁmgw an n

sem con S, 1 al, 2 ingon
1 m 1107 h R T B T R R e S S Pt v

onl y ahe¥¥18hbkatcanaliy ah rcopt anpitg dlayean ih s third\vodeairalién tavhnadG®ecanneal i ng
is chosen instead, heat treatnment at QOOC is conducted for
impurity region 3917 formed through this doping, which contains an n type 1mpum\
element in a second concentration, contain phosphorus in a concentration of 1 x 10710 1 x
10 atoms/cm®.  The n type impurity regions 3916 and 3918 formed through this doping,
which contain an n type impurity element in a third concentration each. contain phosphorus

in a concentration of 1 x 107 10 1 x 107" atoms/cm’ (Fig. 20D).

]
n

As described above, the n type impurity region that contains an n type impurity
element in a second concentration and the n type impurity regions that contain an n type
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 laver with the impurity element.

Next, masks 3919 and 3920 for covering the semiconductor layers 903 and 904



an hour to rel ease hydrogen contained in the anorphous silicon film 1103
prior to the heat 20 treatnent for crystallization. Then, the substrate
receives heat treatnment in an electric furnace in a nitrogen atnosphere at
5~0 to 600C, preferably at DSOC, for four hours to crystallize the

anor phous silicon film 1103. The crystalline silicon film 1105 shown in
Fig. 17Cis thus fornmed. It is effective to irradiate the crystalline

si |i corfré ifprnedh 0% Shpwh 1p dder 214 gRt cqnuetsthindgdaping tieaimseatt He Geydaping i zat i on
ratio | f.cr l..C nts.. v of. t.h ilm
and 1 opip e e g NS oy AR b Grabl B PO B Ol lE o6

cryst alfbimginghd see@Bodductor merqmg ahd T%&Bﬂ\ mpegmisaxﬁtal rydibes BIEMREAICRkIGKeh
here) in a concentration higher than 1 x 10~" atoms/cm in average. The

r emai niGegtaime altqu EnpIrsneismcaGl 2o PeeCTRRUSA APE OtlEp SrHUELY registés ef or e
the gorﬁ(ﬁgucegtth ?an?faept R' ?Atﬁun lgmgl nrrean%econ(,} E(Prh egtrﬂ}[o%on%gt O{\ Lilm has

to bé re du ONCBRIT AL Of € ca arytlc Bient in
the se eﬂ@ueégmsnsf BOTN Sh@%@gye%lcﬂqocdﬂﬂeﬂn&r b typeriphudly kkatdnOin St psti S
descrlbed First, a.thin layer 110G is formed q [11 the surface of the

cryst alconerntiatiph.cenmtain [beron D52 genashieatipn of Fixgl017D3 ¥ ﬂlU’[ Mtemgpecicsteat i on,
the thig |ayer .11 0G forned ysallln S|I|conla 105|scalled
b bar 10 T SR AmPTCIGRERES 3P bs G MR BRida n SRS BT sierits o

cryst alsu:daﬂ Skt geiohl EdRdid @ardy @M B&chgrfloahgd whelt @ uetip®r iibgsshfe is
removed later. The thickness of the barrier | ayer 1106 is set to 1 to 10
nm 1A skapl ellway tipe iotpudbnregloas Ba22 awt 3%@@ ¢antain dfmwm ampirgriebaheroxi de by
treating the surface wth ozo ter. mcal de can be fqgrnmed al so
whon t N8 IS FHICHT A UBOBRLLE GREIPP W CHETY Ny oUeH BEToNATe. wat or

is m X e i e $4ef 0B @Rk Gopdaydrochl oric acid, or nitric acid. G her
usabl e net hods i'ncl ude plasma treatnment in an oxidization atnosphere, and
oxi di zat i on tr &st stentn inyFigzik: aghirsemmdert hsgdagie O i3P23d formed fiom an

at rmsphere cont ai_ni ng oxygen. natively, thin e fil rmed by
heat i nERRAEIdE SHmRF énst qxvmtr* %Q@%éw&yt&la%%@%@ e &ghﬁﬁa%“t he
par s elorlsuih: Ao (el LENEALATRBent & RAMRC RemBAN AT et
evaporat| on to have a th ness o to ~ nm | s e used t he

bar ri erdopbayké¢ serhit:oﬁﬂtyctcla!}a@ferst heatf fréatmerned (&ﬁldﬁdﬁled harner Jdsages ftmanaceto al | ow
the catalytic elenent to nove into a Betterlngqsme in the Betterlng step,

whi | e déinbeat satpieat aieo By dpasnaiadhetaHarrdurionfysEdpi Myirsrngclea¥ddrdBe al | i ne
sili coqhg L 1%11112119 ‘%ef]ﬂ;fg&eﬁﬁé&%xwﬁ?aé 1111@1105 agai nst the etchant) in the

step of renoving ering-si anpl es of such 20 filminclude a
chemi cal oxi de Thel ifgaf oesfttnt faguUghachicore byadt@er ncawmidmeinin, tha @ethbd olmtoxi de

(SIx) film and a porous film On the barrier la 1106, a_ second
sem%or‘n’éi‘:ﬁc‘% B*mqlqet mA{ Bsap realmept mawodmrli% g@vgewe% msteps Gpciudinem@iras a
Bet t erin Sel é é()? ! hqa}a\é?heahéa?sgd%c SSIliotfhe %(slilt t}eatr‘géﬂ xé‘ﬂamlﬁ%ﬁﬁ&f?@g

P $aiNs a rar n a concentration of 1 x

.sem co
- fumace, an 1nsulat1ng 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 (332 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 interlaver insulating film 3925, a second interiaver insulating film
30 3926 is formed from acrviic. A silicon nitride film is formed on the second interlaver

insulating film 3926 by sputtering as a first insulating film 3927 for protecting the TFTs
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25 10" atoms/cr~ or higher. The Bettering site 1107, which is to be renoved
later,  is preferably a low density filmin order to increase the selective
ratio to the crystalline silicon film21105 in etching. A rare gas el enent
itself is inert in a sem conductor film Therefore the rare gas el enent
does not affect the crystalline silicon film211(l5. One or nore kinds of 30

el ements _selected fromthe group.cgnsisting of heljum(He),.n (Ne),

o gon (AP TRPYE e e ERBAOSG selec & e rs da ke R 48 E09" ol bhent
The present inveR if@MakferdfsulattRAEIAL 8617 28kl A@bad R VE B1R 9ATHRLGIENT S
are used as ion sources to forma Bettering site and that a sem conduct or
fil m cortaat nithigktdse o€ 88lteneftrsn and isLarneldotfons enweods 39 Tre( HBetA2eY)i nghsit e.
To make sure the Bettering is conducted, thorqughly. heat treatnment is
needed dfATEPAHIEIGEPH N Fhe HOSMEH R HEH v &0 ARt BYP- CUR hEE e Theal i ng
or RTA. chdeﬁRfQ%@rﬁ AR 8 Giife HRRGE BxidB$akh £ e in §xi99R§!ﬂ‘x{§}.ed in a
nitrogen atnosphere at 4~0 to 600C for 0.5 to 12 hours. If A 1's chosen, a
| anp |i ght sour e résimt rheskt havdng & givén betterd it ah&G0femedndsformpreheicahbls 30 t o
(10 seconds, which is repeated 1 to 10 tines. preferabl o 6 tinmes. The

: eat e bly 2 t
i Nt ensi tTAHHNG TEFIFCKeH theIMPHEMTeHany 2. PP Hht>¥dbunde’ Canhgers garmed in

bi t i i © filmis t ) 600 t
Too( 1 c. b PEatudsgnt S L SR ART IO or g BighES, B {RyleeRRE- >0 T

cat al yt iage RIir@8®bY diyetéhih@- be- Bettered region (trap site) is rel eased by
thermal energy and is noved to the Bettering site through diffusion.
Accor'fli ngly, Bett &t gonduiivgeiliest fosmed hg SPRIGRIEESOR EyBMatvigperagipg and
Betterin rogresses in,tb orter period of ting at a hi o ac

t enper at’dr & f F-PEe? Si%Eent ?igre“nfsi %’ﬁg T éa“gcff)sftoénﬁc‘g"{“ﬁ‘eﬁ%egt 251 e e enent

noves dutholgh Beit $heing the dabeits, tHiGvisiaERinds i i dnibcdiknefsroforinke from a
sem conductor film and therefore Bettering in the present invention is

conpl et danimateznfracTiafilinveity asthmknesyerd iS@hmvand amell@Hign (AFE) allophiilan)tveith a
treat ment. goesﬂgﬁﬁo crystallize the sem conductor film 1107 that zo contains
a rare JHEASR Mi"a concentration of 1 x 10t9 to 1 x 10't atons/cm,

prefggably i x 3xttaOhfkd%nidfafer Ms@RMEHim IP6Gs €l AOLYvD e AfbdeBDOgBI CM-~.
This is supposedly because the rare gas elenent is not re-discharged in the

above rangshofwitihg limep 3838 to 19er alNore. thenthanhiaciuenpiatessgprereaderipsa Mepder
crystallization of the.semc nguct or film After th%e Betterjglg? su&?e[p,ti S
ended, e BN PTG it éml"fgl Ofis? rRBRETEES H9°LefUc FVEDRS et Ehithg.“ The

et chi ng (pELhed.CrRLexPth T8 Be iy r&srgr!t@g Phc&bific Mohh Qs (gD aPligsma, or

wet etching using hydrazine or an alkaline solution such as an aqueous
sol ut i orntittizg ebomtnai(nseinefterarefdmeld tammeedonthdeadroxiien ¢rlhein wdice be msk a:

(CH, ); NO).. The barrjer layer 1 06{( nctions as .an etchin SM) per. at this
poi 20 PhEHEEEES alkelBe i jam figyuralie meel B U Hsthg Mot Rhci o
30 10 UScatfee of iR Mtk Bhlid G Rl Alfo lHelaBidel A8 Br W Byt he concent rati on
.of the catalytic elenment I's reduced to 1 x |G~ atons/cm or less is
‘gbt ai ned as shovb avoifi gonthififati3® of Tive THIUSubgranedyvcdysts alnl itine agi landon
film1l08 is a . mass of thin raod-like crystals. or thin ) )
electrostatic discharge damage of the TFT substrate by static electricity during the moving,
a very thin film 3937 having an anti-electrostatic effect (hereinafter referred to as
25 anti-electrostatic film) is formed on the third interlayer insulating film 3936. The
anti-electrostatic film 3937 is formed from a material that can be removed by water
washing or like other simple methods (Fig. 22A). Instead of forming an anti-electrostatic
film, the substrate mav 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 mayv 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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flattened rod-like crystals due to the effect of the catalytic el enent.
Macr oscopi cal ly. each of the crystals grows with a specific orientation.
Thi s enbodi mrent may be conbi ned with Enbodi nents 1 through 9. 5 Enbodi nent
11 As this enbodinment, the following will specifically describe a process
in which the light emtting panel produced by a conmbi ned manufacturing step
of Enmbodinents 1 to 10 as illustrated in Fig. 6B is caused to be conpleted
as a | i gHPWe&hrt Of Fig- d@vice, referring to to Figs. 9A and 9B. Fig. 9Ais a
top view of the i 1ttin anel, wherei n the nent _substrate s
airtightly seal eg%r%él%d&g%stgfi reggoré%sewg{)lsee]cnt onals vFeﬁaﬁ?gﬁr%n?Oimn AR of

Fi g. 9A pieésimgnoemnuhetec8d pfRPEAREIbE. 8 FPPUXAEHIEN thY THT SbdRiCiHaC Wt .
which is illustrated by dot |ines; reference nunber 802, a pixel section;

r ef er encEoK¢hbewegndiifesenyuddisistien dhd samgpreMissu it betivser icerien(rronesmingr 804,

a sealjn ubstrate. and.reference.nunber St ~. seal i ng .agent. .The inside
curr ounaey i Bl BRI S 6B T R Aes Btre ol PSR PRGE et o

i | ustrap@@rerd faaotnre@(ﬁabésgﬂnggo&hg@?g.,sclé@mbﬁﬁﬁo&&dtB}_ediﬁe.léﬁpﬁc&pe%ﬁ@ﬁg_vI ng
circuit 801 and the gate side driving circuit 803, video signals or clock
si gnal s lrasyrceseimpeihg is oanriad bhewhik ekingiantarcaat ¢odam{geRE) TEOSybavhtech is an
external input t.grn‘i r]_lal gﬁ@ The state that the FPC is connected to the
light emitting pah@ “CSIUHSHA RS ACH PPRCIIAL PIPESEHIE 18 PECTEFIEERTPET S "dny
modul e %pmcréan!r@érﬁgwc%qs ChSe e 51163 Chirt BF §jed '1§.ec'§‘ﬁé’Tp‘?'§ﬁ'l%s‘?HEe! &oﬁ%{er red
to as a light emtting device. Referring to Fig. 9B, the follow ng |1
descr itheintch ¢hes sedond narlocsssingc tanrre (dbart heoth) ghtwashéd tiithg wasemed fdmavst that ed i n

Fia. 9A. Th i xel, sectign 802 and the driving circuit portjon z5 are

for med a%_-/@e rastasst il @¥8%0. Thrfe miprker detatps 1gom 3930 tofsbekly Hmpixel s,
each of Hﬁﬁk%a‘sf‘.ﬂmg%ﬁn@ el kaine f?%ésg;ﬂﬂz & cSdia@d AN @NaAe (Rl
connected electrically to 1ts draii. The driving circuit portion is
conposecenaifting dMGEiand s tapudé tetavead portiinavtieed the ywiend Ble 898! ignel céntact

p-channel_tﬁ%oe TFT 814 are conbined with each other. Banks 81~ is formed at
bot h si d&kh Htc 2edp 3528 @R 1o RoHE shapadees dhEiccde 892&n Bohsreqmivdinesnidéund

| ayerISSJ&n?%f‘}g% %ﬁ fgci'ﬂ Hefist B"HIRE 2 WickR&s A0SR L.  ARRRPUES, 9Nt

emtting elenents
operation testing may be performed again on the TFT substrate brought into the second

processing room.
In order to prevent degradation of the light emitting element due to moisture
and gas released from the bank 3938, the surface of the bank 3938 is covered with a second
20 insulating film 3939 that is a silicon nitride film or the like. The second insulating film
3939 is an insulating film for protecting the light emitting element from moisture and gas,
which cause degradation of the light emitting element. Accordingly, the second
insulating film 3939 is also called a second barrier insulating film 3939.
Next, the TFT substrate is baked in a vacuum. In order to release moisture and
25 gas from the resin insulating film for forming the bank, the vacuum exhaust is conducted at
a constant degree of vacuum, for example 0.01 Torr or less.  The baking in a vacuum may
be conducted after removing the anti-electrostatic film, or before forming light emitting
element.
Next, an organic compound [ayer 3940 is formed by evaporation on the second
30 insulating film 3939 such that the organic compound laver comes into contact with the

anode 3928. On the organic compound layer 3940, a cathode 3941 is formed by
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The cat hodes 817 function as a wiring cormmon to all of the pixels, and are
electrically connected to the FPC 809 through a wiring 808. The sealing
substrate 804 nade of glass is stuck to the substrate 81(1 with the sealing
agent 807. As the seating agent 805, an ultraviolet setting resin or
thernosetting s resin is preferably used. If necessary, a space conposed of
aresin filmmy be disposed in order to keep an interval between the

seal i ng S¥EREUL e TH0%Y eamdtlﬂ%mwﬁma Sgtgidgieter@ntly gabodeartitheriehgas
such as it g%gegne%rf bru? %egﬁ%m ia “Bgustep%é%&iﬁcefﬁQé&dH{c cﬂﬁgﬁ% by the

seal i ng agen desired e Sea e of a
mat er i allayh oS4 watl @ﬁnna@é’ tHaXNGe i mﬁtml@lalmghyem&na@ dSBiﬁh'hO&Sij@ﬁ(Sﬂ hhe, to By
putting the light emtting elenents airtightly into the space 807 1n the
above- mml%ﬁWPgmtmad@m@n glp@iran tgwtsp@ﬁﬂg ziyﬁvg apLlsAERT BUGCHAN Hyé/ewrbmt@t ely
shut off _fromthe o po ey,

det er Poraierait-of SoRtRigh: £ Pebt Cabenbdn ¥l TRt Sroedfdl R el fEen
from t hgo ik 48 dAEERIdH dmIMbocﬁmkhtgiht em tting device having h| gh
reliability can be yielded. is The structure of this embodi ment nay be

conbi ned with tAéuscepmptardeisof liEntowdittmsdevice kpving de swiuciure Erayodimeig 12
Fi 10 fi || ust r,at, t f t t f ot |
Fi g, 105,807 & SReehiuadl et L USLhatess e oL oBf ace Lh YEthns,of e, P1 xe

i nvent i @pmdAd:9asGIeRE doRsspbh&s to]th*.Ah m%dﬂ clehf¥Bei |l ustrates a circuit
diagramthereof. Referring to Fig OA to IOB, a switching TFT 704 is

conpased of the Aswiltschbed) a(mvmt‘ia;nnata)atiﬁgTamm‘ia'sgirb®ms£qraﬁoetdiﬁmdlff1§T 6.
Accordin %Ut the structure_thereof, the des% tion on. Ehe swi t chi ng
(e e hanmars o B0 SO a5y BPr s ST AT FHORBTS & BgbOSERUIE 1 o

for conpgatdnge %h 29@kEnLLREH r@(ﬁﬁ? aﬁ%ﬁv@%e?gﬂlg afr Eﬂﬁb@ﬂr&tgahdﬂgroyzln 704

electrically w each ot her. hi s enbodi nent, a e gate structure,
wher ei n atkatine henah @latdron nudgasrz&gmrdv[g uaecfok arontaddé of catigipteedttmlgmlmmt and
single gate structure, wherejn_one nnel formng region is forned, or a
triple QHFéC%HtePh]&:%}EFE““WﬁéjF@Fﬁlst‘ﬂ?‘%‘@e hannel form ng regions are forned,
may Qe adopted. 3o The .source of the switching TFT 704 is connected to a
source wiring 71~, and the drain thereof is connected to a drain wiring
70~. Thé&Enshoalimemta~i ri n~ 70~ is electrically ,,>8 connected to a gate

el ectrode 707 of the current-controlling TFT 706, The current-controlling
TFT 706 is conp@@léawa?rg ‘thﬁéieéfimﬂé’ﬁthchﬂl?qd@Iann]gm(%»@ﬁé?ﬁﬁ’élﬁacf‘ifﬁébmqeﬁ*r“? 003 in

cur ch AUOTRETHRep SrYOMh o BhooHE s falch Ssiline HIR (GEF BT SPO IIBBAT
a singl GrhSﬂ,tl@stsﬁd Uf fotendthesfigdipptiedng FHMO36 bf Emlﬂduﬂ@ére lgataemstireathante or a
triple gate structure may be adopted. The source of the current-controlling

TFT 20615 serécprgtpﬁrqm@msycwnw@ékaé@r ingulating, Fle i H@GHMW Py facerd the gecothe

et Al PR} P04 TR0 Ao A 08 EAT TSR
‘ Fig. 7.

The second interlayer insulating film (935 or 3926) receives plasma treatment

in, for example, one or more kinds of gas selected from the group consisting of hydrogen.

25 nitrogen, hydrocarbon, halogenated carbon, hydrogen fluoride, and rare gas (such as Ar

He, or Ne), so that a coat is newly formed on the surface of the second interlayver insulating

film (935 or 3926) or the existing functional group on the surface is changed to a different

functional group. The surface modification of the second interiaver insulating film (935

or 3926) is thus achieved. As shown in Fig. 7, a dense film 935B is formed on the surface

30 of the second 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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iflustrated by dot lines. to In this case, a storage capacitor (condenser)
is formed in a reeion 719. The condenser 719 is conposed of a sem conduct or
| ayer 720 connected electrically to the current-supplying line 716, an

insulating film(not illustrated) which is forned into the sane |ayer as
the gate insulating film and the gate el ectrode 707. A capacitor conposed
of the gate electrode 707, a layer (not illustrated) that is forned into

t he sanessirafjler as the t5 first interlayer dielectric, and the

current-suppl yi Line 7 may be S itor... The
Structur o of T hoi BB HEAET Hag e BB R A R ERBHH LA 1 to
10. 20 frhedi BRNbIn: 3. ARQLAST @X»@fmhemgffenazﬁehmw%m%@ﬁlem&rmr cRpBAIEI NY a
light emtting dewcethat is different from Exanple 2 be descri bed

wi t h r et@fBiciess t mcBivashea? 3fganemndrhflB) beﬂgnemplduccﬂs sorsncapsm}ar eachdvéreced
le 2 until the tate of Fi (A). Thereafter, the TFT

A
gﬁﬁgﬁ Qfge%%r? rcé%gﬁlgrlf‘éﬁe FH? lechey ﬁ‘slé@5want§#&g%§§$rﬁadtw@&ﬁ‘hfaﬁ%hfzegn

anti - el t br WBSIAG inebiBARINGERAS i ¢ hen
f or med gg&gﬁi%ﬁﬁ dlchP IE“JH% (TFX)QTB?#EQ B%ﬁn 39 8t rrgy 0 e H(]:ovg%eémvm%tlﬁgan

i nsul at {93§ ok 3bn) mm;clbe gs'erabcstbielo:-mftcﬂfohnmge:ohtalcnmoim t he surface thereof as
simlar to Enbodi nent 2. in alternative. may _be subjected to surface

nodi fication bylBafyes l%mc%PBdf §f§ﬁ3§dtbﬁé%ﬁf@ﬁﬁingéga?idrﬁ’?%e'itdmé%éﬂf #feént 8.

t Ma
corrpoundii :Elge |%Og?2#n&§&?%$9n§gg8#\g¥ﬁ& g%gdep?s}ggg) it QS ?Sﬁﬁé&éggtl n[g)%rrgitchod a
Sprayd ngsteting taéridl e doeker mbhekindy eif das sfe&trasﬁcfr(vmtthe arpgl yorsistoegani ¢

corrpound mat eri al havinU a positive hole transporting property or a polyner
or gani chydagau MdrPgRne MvAIOCHRONNBRIASHRIH FRoR0n: i DEragsn elleprishnd e 8 t he
pol ynmer pi u paly € n EDQT) may
e Used TP AR ordant t caaarsihy Bkl RSO bR AN e PR

| ayer agigmaiiseiu€et hodrokémNspech] ngdrb@aymm, halgegat@nt oot l@@ﬂ)gem/fﬂtmhdare to
be formed thereon, may be forned in the simlar manner as in Enbodi nent 1.
to As stnsiiard gasisush as2rehleios N3t ai |, the thickness of the first organic
conpound | ayer 3950 canbe differentiated between the thickness (tl) on the
anod® 3)28 and the thickness (t2) on the bank 3938 by appropriately

changi ngmbb&imkneg0si ty. In other words, the thickness (tl) on the anode
3928 can be larger, owing to the concave portion fornmed fromthe anode 3928
and the bank 39Bdlowisg ThredeskiiporesSEmbayiment rpreld dlee manmfdggﬁeproa@ssm ch the

anode 3928 and the nk .3938 ar n_cont act t t he
ot muniCGled 16 8P g Sy T erod Bis At et G S oo M R cor di ng
to the TRIMas khQvE Y Bld 18 PDHORSH §56@hs ﬁleSﬁﬁpﬁdulaﬁ@mrﬁ wepesHddayer 39~
1 and a cathode 3952 formed as upper |ayers thereof can be i mproved.

Fur t frer o secondristeKayry imbukating f¥mB3socioéent rati on and el ectric field zo
concentration are suppresse nt  the I| ht emtting.element fr
failure due to AGHBHCGTERS ohhsmibs HURLs bhvEe e Eremgar fn LM et

em tting,dgyi | 1, 30ha 8856 LY afd 8MBRuIdS S&1da 1350 BRYS angk

t her ef o?ae %}éaﬁﬁﬂfgﬁg{e}? Sk %%nv?s?‘gé dl”?yaﬁn bri ghte surroundi ngs corrparned to
l'iqui d meysidd dy apha:yofcheﬂmesesesandhhﬁ@nﬁﬁarexﬁnt&mmlyaran@h of lActoo?:thRgJ Y,

various_el ectraoni c devices can be conpl e& ed by using -t0 h«?\/l
emtti n@ & &\l 81 fis gfye (‘F;'}'d@é!we(? H\Véﬁthﬁﬁl ent resistance t0 chemicals. ore ver

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

the DLC film is set to 5 to 50 nm.

30 Embodiment 5

This embodiment describes a case of employing other insulating films than a
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Exanpl es of electronic appliance enploying a light emtting device of the
present invention are: a video canera; a digital camera; a goggle type

di spl ay (head nmounted di splay); a navigation systenm an audio reproducing
device (car audio. an audi o conponent, and the 5 like); a |aptop conputer;
a ganme machine; a portable information termnal (a nobile conmputer, a
cel I ul ar._phane, portabl e ganme machi ne, an el ectronic book. etc.);_and an
i mge r¥ éﬁb@ﬁ%ﬁhﬁ”@é@ﬁb%“ﬁ§géﬂgﬁ#@éﬁﬁfm‘Hﬁ*%ﬁﬁﬂﬂ%ﬁ%@wéaﬁaBPEU SimgPddessi ng
data ing )ecord|n~ medi um such as a digital versatile disk (DvD) and

havi ng a I'splay device that can display the image of the data). The Iight
em tting devi cerdlaniing il ldsgRpic@nbt Einbgdiedeat®: A shad@shiralili@ $rdcess up
particularly for a portable information termnal since its screen is often
vi ened @Muﬁuéﬁr ylepwd forening ghei sceend mteﬁlaw igswiiting MivehiA@r dHgb)eis tlS]b'éé‘iifl c
exanple f eIe tronlc devi .sho 1A t 11H

Showe’ aTHi g ¢ GEvi R0 G DLochrpisBatErt FEaLhiy ORE % BUEeR i ng
base 200gng @ufébﬁ%amaugett 290 3m BREAKSK cHRdiliSn28RAbe dcivid@B1Y, MRUG: fser m nal
200a etc. The is |ight emtting device of the present invention is applied
can be pdculandy ptdﬁ@abﬂﬁsmuag/ nirvigen PVE)3r rrxeLrE iof hitrogemi tnd ngOd@\weeﬂmml ng a

| i ght enlttdﬁg HEH%.IS sel f-1um nous and dﬂfs %ot need a back |

that i (EEAMITRR R RSy POl i g JERar B 5 Oet ces
can. Thf%oh?féﬁ:ﬁ@rzﬁﬁllea?{ncﬂﬁvﬂs%t IaNGAJOeSQUBY ¥ disSR Mg davinge frofn disRicayi ng
informati on such as one for a personal conputer, oné for rece|V|ng TV

br oad}casllsmlagug ahd 15)|u$dfmthadmerlayesemmtmngdrrﬂﬂgﬁ pIQiBrrsdhmvéora! d]egilltlfalln st ill

caner a, P sed OB a,minb d 101. a EL ? q&t 2%8 2

Cmge reLae Dt tap ST eyedes oot BReElorir BoRRatison por
2105, %%{}H&E Wellzg}%dr@ée‘ﬁamﬂ‘ﬁea‘#ﬁlghtt@l réf@:%fyacohﬁuét@c{ H@@Ieﬂﬁwtﬁk QQDJUQ!% Li ght
emtting device of t'he present |nvent|on to"the display unit 2102. Fig. 11C
shows ainlvaptap acﬁ(ﬂrp:ul(m"c fohsaral smisunpesedeal haursrai To fiedyn 22014ple af dasi no z5

2202, a_disp Iaﬁ unit 2203, a keyboard 2204, an external connec¢tion port
2205, atisiormetgn sendiions ad, togt Sqrﬁ%wplafﬁr%f‘ps doBsH T ELTY FaPRENBYERsi ng

the lig Vi nit

22015 "B pplE s bl el pERER I Bl 2R 100 WIS SRPRBLET boay
2301. aardi 1apkiay ofl thetta@d0id ,set&oﬂ\ﬁﬂﬁqhmzaﬂaam@@er Tht GimKery:satiddQdie obminadf r ar ed
ray port ?p0~. etc. The 30 nobile conputer is forned by using the |ight

eni t t i ngpdgeihesecyrditians ip? EstR/TNEVent i on to the di splay unit 2302. 41

Fig. 11E shows rtabl e ipage. re r odueh ng vice P

recordi ng nedi uﬁeoghlﬁ\/%bta]lngd ?hcotn og e es%%%l' THSC']'IHg&IgFeV%%C%MS Q"g?fp‘f)gsed of
a main Hgey¥n 2480 hydibgeash rbgcc&%@ﬂrat@ncbﬁplaﬁmuu%tor/le'%,lﬁﬁi has g0Epbeyighed t B
2404; a recordlng medi um (DVD) reading unit 2405, operation keys 2406,
speawermmﬁm@l@%m thet\sibiehkighdirangeay Thai tranapamy>oGthifafiln ys @rafsidgde mge

f wh h I I a
e T R g e T e R A AT

1 ieht egiddddieh devooenf FiehdmBReNhisi MMANd 1i9Bapgdld BE felhERE aydemt ttﬁmA 2403
and B 2-104. The term i nmage reprodu0|ng devi ce equi pped with a recording

medi umwndeLU(selsOuﬁi)d‘é@ﬂcgamthﬁramﬁ@%es Fig. 11F shows a goggle type di spI ay

(head nmounted dis ich is.co d.of to.a m sp ay
units 2502, dgﬁg ‘%%F?§@%€b§‘“Wﬁ@mﬁgggﬂgniﬁﬁbbaﬁé%ﬁquﬁ%%f%gﬁ% B Usi ng
the }4 gte, eﬁirhtetsm&qg@[wsfe%q ofe iLi1RicAI ©RE MHosé WERbb@MhP1 bhe. di splay unit
2502. Fig. 11G shows a video canera, which is conposed of a nmain body 2601.

a display unit 2602, a casino 2603, an external connection port 2604. a
rennteaﬁmgtrol ﬁceiving unit 2605, an inmage receiving unit 2606, a battery
2607 put unit 260S, operation keys is 2609, etc. The video
canera is for rreﬁth)éH%Hn‘gBIﬁ rﬂi@%drfbgbra c°a£@ bit élﬂEiloq%W &BerOhsdifehPFiRRE Mun a
invention to the display unit 2602. Shows a cel lul'ar phone, which
i s conpb&édfilaf tcafarmi aw ﬂhedystzlﬁﬁlﬂmt:@ nlaus i%@ 02702 secandliigpilaser imiuiat@Zd8m an
audi o |n%ut unét 2704, an audi o output unit 2705, operation keys 2706, an
ext ethal93¢otit@dti on port 2707, an antenna 2708, etc. The cellular phone is
formed zo by us 4 han

t he displ ay unl?ﬁgg%gg +%9%%3 Ié%{ggmgﬁﬁkﬁg%gﬁ d?@%ggggﬁgﬁrigﬁgﬁﬁracters
on a bl ack background, power consunption of the
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cel lul ar phone can be reduced. If the lum nance of light emtted from
organic materials is increased in future, the light emtting device having
an organi c el enent can be used also in a front or rear projector in zs
which light bearing outputted inmage information is magnified by a | ens or
the like to be projected on a screen. The el ectronic device given in the
above often displays information distributed through electronic

conmuni ¢EerghthcistpctdaunRingdhe frcepd erterdiydr TATNVULE B €91 eteifi2é) isrfjnished.

especi al i j op:,l.nfort on.w th incr. ing.fr ncy. . The, Light

erm tt1 ng i BEN BNl ORIl b BRGERT, RS BALE Bg o P &

di spl ayiafigosphérdabtdied K SAXTRE LHBn $hi 6R1 MGaE CasMBITGE hadcpravaniast esponse
speed. -t? In the light enitting device, portions that enit Tight consune
power . TRRGeafraiqn oft impirigesiaxabée it pagicslsl @pntaimed nartte A Nsudm sHess than smal |

- portiong as possi.b s light. Accor.dingl i.f t |igln emtting device
e Lsta Or B b aGHio Py T eoleonaiiRioh g Pasbh bR 1 Pt ST s
por t abl @ohdifiGisTRh¢ QEbdiRE M erathif®, BRY tyipe Widkw Aakshl Ulapsdhene aodndi@n 5
audi o reproducing device, it is desirable to assign lNght emtting portions
to di spitheyeafeshe filnf rmationpressinee eigorappupsiatehat Al rmgivebitie filngmavser ve as
t he bacg round. As escribggvabove. t he aﬁ@lication.ran e of the ljght
em tti ng” J&Vi CEEE WPER™ | ﬁ‘gg?)lrué‘_g‘érn ot é‘?‘ﬂe’f%ﬁoqtignlgﬁ&"iﬂé’ﬁ“iggs‘ve wi de
and el egihoRdyoeARRhEEHE v Bhr8 Y oftefkbvPR BRI QY nddiR dHe¥lERing The
el ectronic appliance in this enbodi nent can be conpleted by using to the
| i ghttoemitting Eéhdrckameneuiiabiyuiled ity pospblenensd nghiNROvrBtrhddt sHowned n
Enbodi ments 1 to .13. By. a ing the, present jnvention, cracking of an
anode | SnE gt ebinizit P ARITLCfhet Sl GO ha e CPIARE TN PR IEPRAEL can
be Pr eVl gHE 3R G388kn | AXCNITHENReAbBR fafiE] YBPRohEAELIAD diNfiuLdd ace of
t he anode, thefeby incréasifg the current denSity in an organi ¢ cofpound
| ayer. Asntaineésuihe AlNREOdilnye afeivt ageiccnr eort,queicadland b HEé. 5l dtdmeici %e  of

the |ight enitting el enent can be prol onged. Mreover, the invention is
~ capabl e 18f HB0$g CASHBRI M Can het GBS pivo adiNeli Ty SPHERMBofOrIgmS dhea TFT

substra Sj r 1 i Lt 0.6l nt
hat 'or St @rpEOREET b OB I mABHTA0 e ik B A Wk S AR o
of TFT é&draraaoh @rdssirecstcOrappt@eiaredgt altgnalvebhavegtiindamage: forhedatsingcdnur e of
the present invention can solve the problens of contamnating the TFT with
an al kaRivAEDHRH{AD faeshuader anpimasnharc omtainiag Pitgleen &as fRd p¥YEEP&tent TRind of

degr adi i ] L4 . '%ﬂl i r ) t herefore
o012 B0 e e ) LA ST M), OB S0P S
The above AlxNy film and AINxOy film are both highly 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 I or 2, the manufacture process up
through the step of forming the second interlayer insulating film (933 or 3926) is finished.
Then, as shown in Fig. 13, the surface of the second interlayer insulating film is modified
by plasma treatment to form a cured film 935B on the surface. A DLC film 936B is
30 formed on the cured film 935B. Sputtering, ECR plasma CVD. high frequency plasma

CVD, ion beam evaporation, etc. can be used to form the DLC film 936B to have a
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43 CLAIM5 1. A method of manufacturing a device conprising the steps of:
renmoving an anti-electrostatic filmformed on a resin insulating film the
resin insulating filmformed over a thin filmtransi stor and anode; etching
the resin insulating filmto forma bank; baking the bank in a vacuum
form ng an organi c conpound | ayer over the bank and the anode; formng a
cat hode on the organic conpound |ayer. 2. A nethod of manufacturing a

devi ce abosnelsmd SttoS8Inai.m 1, wherein the filman organi c conductive
material conprises selected fromthe group consisting of polyethyl ene

di oxyt hi ophene, polyaniline, glycerin fatty acid ester, polyoxyethyl ene

al kyl etfhgpediNegdr gydr oxyet hyl - N- 2- hydr oxyal kyl am ne [ hydroxyal kyl

nonoet hanol am ne], N, N-Bi s(2-hydroxyethyl)al kyl am ne [ al kyl

di et hanol am ne) , Tlad thapk (84 2oh393H) anfcdmed pobyoxdpathyiitenge alhkythanrengpcess

pol yoxyet hyl ene al kyl am ne fatty acid ester, al kyl sulfonate,

al kyl Ben‘i‘e%@%?ﬂ”ﬁ’&ﬁ‘ai/ 81 2g| FPEn. pREERNE EMERIE PEHPRYALPENT WHP Pk the bank

trial kyl I i sal I aj LR da i e, and
pol yoxye(?ﬁzlz%fne aF E‘% %Egﬁiltﬂeetsﬁrlef% %?%A? %6%47&}4 r?éﬁ%?f a??‘ﬁfr ?‘[n%b\gﬁﬁibght

em tti ngledeibedieviatc eberehdrgotFoe. @l ai m i, wherein the organi ¢ conductive
material is forned by spin coating or evaporation. 4. A nethod of

manuf act uri ng a AP ghEangGriresin Appuipbipeclilmade asell fgy fon dhaibisk (94her SYASt he
anti - el e filmec I . an.or.gani.c i | at 1. terial ected
from ¢ he gt e bl e OR i an a2 o R AR Eh Rt 13 an e,
or  befz yel@RulEtethe #ight emiting device is in operation,
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In the case where the anode 1937 is formed before forming the wiring lines
1938 to 1944 as in this embodiment (Fig. 18B), a problem such as breaking of wire is not
caused even when the anode is formed from a material of poor coverage because the

10 broken wiring line 1943 is situated on the anode 1938.
After the wiring lines are formed, a bank, an organic compound laver, and a

cathode are formed in accordance with Embodiment 1.

This embodiment may be combined with Embodiments 1 through 7.

15 Embodiment 10
This embodiment describes a method in which a semiconductor film to serve as
an active layer of a TFT is crystallized using a catalytic element and then the concentration
of the catalytic element in the obtained crystalline semiconductor film is reduced.
In Fig. 17A, a substrate 1100 is preferably formed from barium borosilicate
20 glass, alumino borosilicate glass, or quartz. On the surface of the substrate 1100, an
inorganic insulating film with a thickness of 10 to 200 nm is formed as a base insulating
film 1101. An example of a suitable base insulating film is a silicon oxvnitride film
formed by plasma CVD. A first silicon oxynitride film is formed to have a thickness of
50 nm from SiH4, NHz, and N-O, and a second silicon oxynitride film is formed next to
25 have a thickness of 100 nm from SiHs and N;O to obtain the base insulating film. The
base insulating film 1101 is provided to prevent an alkaline metal contained in the glass
substrate from diffusing into the semiconductor film to be formed in the upper layer, and
therefore may be omitted if a quartz substrate is used.
A silicon nitride film 1102 is formed on the base insulating film 1101. The
30 silicon nitride film 1102 is provided to prevent the catalytic element (tvpically, nickel) to

be used later in a step of crystallizing the semiconductor film from clinging to the base

32



10989&' () - "##3$[ $3% %dEDLC ! &9$10%&' () - 0<% 10980& () - O#" 1098&' ()-0!"10%& () -
| &10%&' ()-1098& ()-] WBW&&B' | ("<bC
(@ V$108&' ()-9!' e@ VS109%8&' () -90-110%& () -
+&1099&' ()-!#L*s10998& ()-0("10%& ()-1(j (I (mn(o(())bC !!<
"10% & ()-01"10% & ()- 10% & ()- 10% 10%
10% L<s109%&' () - 0C910%4& () - )#**++n, , a?bC
1) &100/@@@5 )fﬂmlb%l&'d(lé -tp @;Q@%heggd(v)ersg)cf@% &f Oxvgen1oomghyd in the base
#10% & (
11c/} 10%*) &‘3 £y R H‘%@B&% e (RSO @ et KHOgyis formed by plasma CVD to
"10% & (Blav)ela&ﬂ;g‘f(ﬁé\c;&of)l-t@x:hm 2a2b2c2aB7C 10 ,<W0% & ()-9
10% & ()-cY7V$10% & () -v
5&10% & ()-310% &n(a)ndr@i'folls%m&:o@iuq@d@emzmm 81 Br@niNon 186@&icy) nitride film

#109B& 09 9B& 0YB& f 109B&'

o S B ot Ovmaot) Pl Loy YTt 10 . e amormtons
109B& () elrgg@ﬁﬂ'uet)o‘r ¥ilmHQUB The drh &bﬁ@é@ﬂﬁ%dué@/@#&q é (gdh\’ dn an%&p‘ﬁﬁ?ﬁs()

109B& ()-F : $1098& ()-0109B& ()-Y ' 1098& () - 555J6a666dEMN

V- 109B&siliyony ikl B8 {herphoB&li¢on geru(anim%&n( t)onE&Fb@%B&n(d) CY/ D, reduced

% 109B& I) 67b 798dENN.i 10%-v7v109B& () cl09B& (

4c109B&! ré FSHEL 0984 1) SPHUETAHIBEG 2) OO ctf) l‘b/@né%&m B AR 1GUI"

10% & ( )satx%@clﬂggy é:)ysl%lé}glé-g@née)rﬁratlon of impurities such as oxvgen and nitrogen contained

10 in the amorphous semiconductor film 1103 is reduced to 5 x 10" atoms/cm’ or lower.
These impurities can hinder crystallization of the amorphous semiconductor film and, after
crystallization, increase the density of trap center and recombination center. For that
reason, it is desirable to use a highly pure material gas and a ultra high vacuum CVD
apparatus equipped with a mirror finish reaction chamber (processed by field polishing)

15 and with an oil-free vacuum exhaust system. The base insulating tilm 1101, the silicon
nitride film 1102, and the amorphous semiconductor film 1103 are continvously formed
without exposing the substrate to the air.

The surface of the amorphous silicon film 1103 is doped with a metal element
having a catalytic function that accelerates crystallization (Fig. 17B). Examples of the

20 metal element having a catalytic function that accelerates crystallization of a
semiconductor film include iron (Fe), nickel (Ne), cobalt (Co), ruthenium (Ru), rhodium
(Rh), palladium (Pd), osmium (Os), iridium (Ir), platinum (Pt), copper (Cu), and gold (Au).
One or more kinds of metal clements selected from the above can be used. Typically,
nickel is chosen and a nickel acetate solution containing 1 to 100 ppm of nickel by weight

25 is applied by a spinner to form a catalyst-containing layer 1104. To make sure the
solution is applied smoothly, surface treatment is performed on the amorphous silicon film
1103. The surface treatment includes forming a very thin oxide film from an
ozone-containing aqueous solution, etching the oxide film with a mixture of tluoric acid
and a hydrogen peroxide aqueous solution to form a clean surface. and again forming a

30 very thin oxide film from the ozone-containing solution. Since a surface of a

semiconductor film such as a silicon film is inherentlv hvdrophobic. the nickel acetate
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10%&' ()-0"10%& (WhilsbUQ¥ing) the amorphous silicon film 1103 in contact with the
V- &10%& ()-)"10%& ()-c(" 10%& ()-HLI 1JJ3JJQJuj @10 10% & ()- 10 10
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) UBLLLNERREEPE 918 4n bt et Yol g (2 g i
y10% & G)m&A084i&e Qﬁmm Bhlp@ carbon arc lamp, a high pressure sodium lamp, a

high pressure mercury lamp, etc. is employed for the heat treatment.

If RTA is chosen, a lamp light source for heating is lit for 1 to 60 seconds,
10 preferably 30 to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6 times. The
intensity of light emitted from the lamp light source can be set arbitrarily, as long as the
semiconductor film is heated to reach 600 to 1000°C, preferably 630 to 750°C. in an
instant. When the temperature thereof reaches this high, the semiconductor film alone is
instantaneously heated but the substrate 1100 is not deformed in 1self. 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 treatrment 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 1103 with laser light in

25 order to raise the crystallization ratio (the ratio of crystal components to the entire volume
of the film) and repair defects remaining in crystal grains.

The thus obtained crystalline silicon film 1105 has a remaining catalvtic
element (nickel, here) in a concentration higher than 1 x 10" atoms/cm” in average. The
remaining catalytic element can atfect 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 catalytic element in the semiconductor film subsequent to the
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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
(SiOx) film, and a porous film.

On the barrier laver 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 1 x

25 10™ atoms/cm® or higher. The gettering site 1107, which is to be removed later, is

preferably a low density film in order to increase the selective ratio to the crvstalline

silicon film 1105 in etching.

A rare gas element itself is inert in a semiconductor film. Therefore the rare

gas element does not affect the crystalline silicon film 1105. One or more kinds of

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

krypton (Kr), and xenon (Xe) are used as the rare gas element. The present invention i
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10! 10for 0.5 to 12 hours. If RTA is chosen, a lamp light source for heating is lit for 1 to 60
seconds, preferably 30 to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6
times. The intensity of light emitted from the lamp light source can be set arbitrarily, as
10 long as the semiconductor film is heated to reach 600 to 1000°C, preferably 700 to 750°C,
in an instant.

During gettering, the catalytic element in a to-be-gettered region (trap site) is
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/em”.  This is supposed!v
because the rare gas element is not re-discharged in the above range of the process
temperature and the remaining elements hinder crystallization of the semiconductor film.

After the gettering step is ended, the gettering site 1107 is removed by selective

25 etching. The etching method employed may be dry etching by CIF; without using plasma,
or wet etching using hydrazine or an alkaline solution such as an aqueous solution that
contains tetracthyl ammonium hydroxide (chemical formula: (CH:)sNOH). 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"’ atoms/em” or less is obtained as shown in Fig. 17F.
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As this embodiment, the following will specifically describe a process in which
the light emitting panel produced by a combined manufacturing step of Embodiments 1 to
10 as illustrated in Fig. 6B is caused to be completed as a light emitting device, referring to
Figs. 9A and 9B.

Fig. 9A is a top view of the light emitting panel wherein the element substrate is
airtightly 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;
reference number 804, a sealing substrate; and reference number 803, 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.
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
are formed above a substrate 810. The pixel section 802 is composed of pixels, each of
which includes a current-controlling TFT 811 and an anode 812 connected electrically to
its drain. The driving circuit portion is composed of a CMOS circuit wherein an
n-channel type TFT 813 and a p-channel tvpe TFT 814 are combined with each other.

Banks 815 is formed at both sides of each of the anodes 812. Thereafter. an
organic compound laver 816 and cathodes 817 are formed on the anodes 812 to produce

light emitting elements 818.
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elements 818. An inert gas such as nitrogen or rare gas is filled into the space 807
surrounded by the sealing agent 805. It is desired that the sealing agent 803 is made of a
material whose water- or oxygen-permeability is as small as possibie.

10 By putting the light emitting elements airtightly inio the space 807 in the
above-mentioned structure, the light emitting elements can be completely shut off from the
outside. As a result, it is possible to prevent the deterioration of the light emitting
clements 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 swiiching 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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illustrated by dot lines.

10 In this case, a storage capacitor (condenser) is formed in a region 719. The
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 layer (not illustrated) that is formed into the same layer as the

15 first interlayer 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 thdt 1S
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 ol 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 trealment as similar to

Embodiment 8.
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A second organic compound layer 3951, such as a light emitting layer and an
electron transporting layer, and a cathode 3952, which are to be formed thereon, may be
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 be 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 cach other, becomes the maximum, and the laver 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 layers 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%8 ﬁﬁlrtIBGlBH@(Q EB@RS}EJBQ intbrmation terminal since its screen is often viewed obliquely 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 2003, 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 ot a main body 2201, a casing

25 2202, a display unit 2203, a keyboard 2204, an external connection port 2205, a pointing
mouse 2206, etc. The laptop computer is formed by using the light emitting device of the
present invention to the display unit 2203.

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

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

display unit 2302,
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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 a main bodv 2601. a displav
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 kevs

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

7 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 2703, operation keys
2706, an external connection port 2707, an antenna 2708, etc. The cellular phone is formed

20 by using the light emitting device of the present invention to the display unit 2703. If the
display unit 2703 displays white characters on a black background, power consumption of the
e 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 outputted image information is magnified by a lens or the like 10 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 frequencyv. The light emitting device

30 having a light emitting element is suitable for displaying animation information since organic

materials have fast response speed.
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By applving the present invention, cracking of an anode is reduced and
therefore degradation of a light emitting element can be prevented. The present invention
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 lifetime of
the light emitting element can be prolonged.

Moreover, the invention is capable of moving a substrate between a processing
room for forming a TFT substrate and a processing room for forming a light emitting
20 element that are physically separated from each other without causing degradation of TFT

characteristics or electrostatic discharge damage. The structure of the present invention
can solve the problems of contaminating the TFT with an alkaline metal used as a material
of the light emitting element and of degrading the light emitting element with moisture or

gas, and therefore can provide an excellent light emitting device.
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2. A method of manufacturing a device according to claim 1, wherein the film an
organic conductive material comprises selected from the group consisting of polyethylene
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl ether,
N-2-Hydroxyethyl-N-2-hydroxyalkylamine hydroxyalkyl monoethanolamine],
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], alkyl  diethanolamide,
polyoxyethylene alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylamm
onium salt, alky! betaine, alkyl imidazolium betaine, and polyoxyethylene alkylphenyl ether,

3. A method of manufacturing a light emitting device according to claim 1,
wherein the organic conductive material is formed by spin coating or evaporation.

4. A method of manufacturing a light emitting device according to claim 1,

wherein the anti-electrostatic film comprises an organic insulating material selected from the
group consisting of polyimide, acrylic, polyamide, polyimideamide, or benzocyclobutene.
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