; e3eaa\ 6VTLI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG THE SAME
BACKGROUND OF THE INVENTION |I. Field of the Invention 5 The present
invention relates to a light emtting device with a light emtting el ement
conposed of an anode, a cathode, and a filmthat contains an organic
conpound capable of emtting Iight upon application of electric field (the
filmis hereinafter referred to as organic conpound | ayer), and to a net hod
of manufd&HF EAIE RN G IJEYIEHAND METEOR OF BpeS UFACATT RINGHEH Brseint
invention relates to a light emtting device using a light emtting to
element that is lower in drive voltage and longer in elenment lifetine than
conventional ones. A |ighi@GfGROUND ¢R¥TAE INVENBNSPeci fication refers to
an i mage di splay device that uses a Iight emtting el enent. Also, the

fol | owi hg hetlbishe dmenadd i ncl uded in the definition of the light emtting
device: a rmdulsi obtained b .att?chi ng i_o alight emtting elenent a
connettor such A8 BFFSER ‘B¥ETR9R; Al HERCPIIng domes WithadJighlecpitting ed
circuit ongi T . ier
pac kage%lfnggtngodﬂilﬁgeé Tr?g\%ﬁ iacﬁééé)lggéralﬁ%td g’d% %lﬁin%tt@aggp lcjllt(‘)lirnsq aaﬁr% ?Yg%g&g’{’ 8L<:<£1Hndr_end of
- a TAB t eqmeblgroferdi@Rig lagihal uvaomapplicatiom ofvbiecthicaield Ghé ifithdghate@tfiei Fedetidd 1S

di rectI}/ mounted on a light emtting el ement by the COG (chip on gl ass)

met hod. 1045 Q58NS FEPRIRddRYerhanikin afsthofof magufdeymingdhg bghtsgpidingrdsiics ar e
dr awi ng : i,0 . - i.0 | at. |- di spl ay..el enents for
their cﬁgérctggétygh @F %E%S%Pﬁﬁrﬁggﬁlgoﬁ]gﬁghgsﬁ% %ﬁ?{ﬁ egﬁﬁﬂ’%?%ﬁ%c\%e“.%gﬁiyhglgs ml?t énsgponse,
and i r eleinestthae s ldvaw in Arivageldsd Whd onght $10 elebRhnNUfdighd tHad rdonoegicand
having wi de viewing angle give the light emtting el ements better

vi si bi | PR8p.  Thibghdegringdevideghthis speciiension | refentosanaimage shisplatedaviceatdat

effecti e ts.for display reens.of electric z5 appl.iances.and are
bei ng a%%ﬁv%?%gﬁg\ﬁ/léﬁngl e%fﬂ%%t“‘ i s’ﬁg%li “t glf)wllrfggmo%ﬁﬁqtzfrf nggpé?czwieﬁt 8 it
Clight tdefdiighh bheielliht ewitheg Meciani SitiuR JHUihRDBy hSachiMY doef)iDat Meewhe

el ectrodes that sandw ch an organi c conpound | ayer, electrons injected from
t he cat Hle@entgnePrertes syal) asanadisotropictavaduentivd éilmr(EPCe flcohls prededicir¢uid.

| um nesc enter of -the prganic co d layer to form nolecul ar .30

exci fson%t% n p[ehaén%zrtgig?%(ﬁn%%?% Sngﬁgﬂt’]{}?ﬂ? qaﬁréerﬁgléz.lgg&& BOGKE 1B thé‘ﬁ'basi ng
ener gy 4 rie@HSRirtBedat O prWidel i20Gn @I TAB @R by Lithb; o0l it in
excitons generated in organic | conpounds take either ringlet excitation
or tri pwbichenclG gintagratedeirsuippiealifectptmamtaieon 8 hght kreitmgesitmenthly themi t
light f citation and elenents that emit light fromtriplet

inglet e
exci tat{:@? @h{?ﬁpﬂ alﬁﬁéiglemo&ht emtting elenents are classified by driving
met hodsp i NH@scRBESH ¥Eihe REBldd Xr(Sinpl e matrix) type and active matrix type.
The ones that are attracting attention nost are active matrix type
el enent s, for thght enkticagainketsafe diasphgytiangon amgesncat-chnagixiaeflatpdngion wit h
the QVGA | evel nurrbﬁfr o&f,pi xels or nore. An active matrix light emtting
devi ce HIRHFhGIEMENYHOT SHFYT ¢ SEPChTsHeh dnguding rbdng ia: 284 rlightvrighhsiasthe one

“shown | | ' on a St . o

interl all;fédr:d n?%sﬁdaﬁe-égz?%%l %SJqq%g‘?gPrgr@g' o%‘%tge%$e§ggmtl%1&t éjal{l]dﬁfnérl ayer

i nsul atwilg viewing208le gine adroldkeht (piinal cbdmeaity beler vAEIlityS fldkrackettfe Dight
electrically connected to the TFT 202 through a wiring line 204. A materi al
sui t abl@nigie ekaeaods emsidersdaay eHpeysr damerts foudispley faeers af ekaViong a

| ar g r.k Fon. -0,4(,indi tin oxide) film a tin oxide (SnQ2)

fil rng \é@pg ﬁtéggg\t‘l# ?l]r% gﬁ&i Jﬁé-%&dggél%gédand t5 zinc oxide (ZnO, a

sem -transparent igodaid fihhimiigh Reliviagi blefRnfsi kit EEE. tROEPBO OREdwidd

those, the ITOfilmis used nost because it has a band gap of about 3.75 eV
and i s REGERPETE AarEIEER éhepRlidtisevecandectesdesy that [serdwiplylap organic compound

layer, electrons injected from the cathode and holes injected from the anode are

re-combined at the luminescent center of the organic compound laver to form molecular
30 excitons, and the molecular excitons return the base state while releasing energy to cause

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




An organi c conpound | ayer 206 is forned on the anode 205. In this
specification, all the |layers that are provided between. an anode and a

cat hode toget her zo make an organi ¢ conpound | ayer. Specifically, the
organi ¢ conpound | ayer 206 includes a light emtting |ayer, a hole
injection layer, an electron injection layer. a hole transporting |ayer, an
el ectron transporting layer, etc. A basic structure of a light emtting

el ement dosnpauhdsmahate@thef siaplearedestioa dri gipletemxicititiong [TayespecHindtian cdaslhode

| ayered in this or‘ger. The basic structure can be nodified into a | am nate
of an andifeclcqich B2y AREshdirmpagletexciigign 3ud grmepisnigal el ek derm

cat hode thﬁl\é%f‘%ﬁ& t&ths order, or a lamnate of an anode, a hole injection
| ayer, and a l1ght emtting | ayer, an electron transporting |layer, and a
cat hode | ayer ed Thasd hgls andéng eldfieers drbelasifaniby aoipouithddayietn 2B6ives
formed, a cathode 207 is forned to conplete a light emtting el enment 209.
The cat HBHEX(EMple BATEY LYRSANGFACHVHERHIX WRGI nhaoEs Bel't AHGFRNS $HEHPBN
(typical. I ) i t A ) riodic. ) In
this sperl(]:%( i“cat fgﬁm%ﬁ%ﬁ@ﬁ%t@ %Ime?ltshc&ﬁfg%ga%;f:%élk%néefh%%@%ds]g g}r?écéasla@la %Irjle
eart h nelefih#pnivth the AV Adew nahbsed dMExd®bainoreA bank 208 is formed from an
organic resin material to cover the edges of the anode and prevent short
circuit betweenAThectyaduariydight paittag Wevee davinga light emifting clomegh ds abne

pi xel angl th ight emtting,elenent for i The s actual pixel
or t1 on S sbbdlls &k ue S E e o e 8 breratEed sib s 2ht

st r uch uragd adsnt&d@Ninsdlafih@1ilm 209 icRnRtd byt BT 2¢1i ve matrix light em tting
device. In the above-described conventional structure for a light emtting
devi ce, the int &l thyenteilaynlizsuiatige ffilindBn dn ehededpodé eletiredes gap enformed

conducti v terial) formed gn interlayer.insul ating,film.have

i 11 or et o REFRERTLAURERS o BEdTh R Haehnkin Rt 208 AdPREA U able
per f or Megr QR Afodd SOLLU RadsPatthli Shd¥BER fn@!eﬁahﬁé@iﬂ?a trhf QofDturdcN8h.MBAD
expansion coefficients are in contact wth each other™as in this

convent iloBalindiightin exide) fihg, dewicxdédes(Snib) filre, an klloafidesofandmac kxida antle
interface on.the side of the material that has.the smaller therngl

expari$i GPCBEST (40Unt sepianipaisat 29ld filfy & RobejlineF{B. gifode POPaitel &t r ode
for inj ' | G - [ 1, S5 iRt - Qf; ic
e PR A R T
gener at itanspater 0l ¢s ramgedd wéssblt highnnunber of hol es i njected, and even

degrades the Ii %Q{) emtting elepent itself. The irregularj tig_s of tp,e
surface of the QBRI GomPPeRet Lgsher® i foamid o) gt pRfleorUhol & this

Furt her @E%p?ﬁcatdﬁﬁ, il QH%LagyeﬁoﬁBPﬁ{%dpﬁp%%ﬁ Hefwdh, DAL LRPHIch%hoAe s by
oxygen anhd nol sture. pite this'fact, organic resin materials such as

pol yiz201 @eske2@ dygdnyacirtgoundndysacr $pécificllg, the @it dompmed liyer 206 indlings
interlayer insulating filmand oxygen or other gas released fromthjs

i nt er | aydieht Amiffiag faygn pifoks téetiaadayerrie qloqon iBIFFEQN HySleR dRtiraIsRB @8ver ,

| 'Ehe cat %’\Q? a%felé[cprg 'téaﬁ?;}o,{/gr@ f I-\/L'=:1ngtc.e| AEdilc étﬁlcfu% H?Qligﬂt R AL BG gt a!
mat eri al's SYCH as AI'eo7 'S WRTre R cah* $8r9 ous y I nmparr ¢haracteristics.

An a al kahing® oMahahodd, %eight &nﬁﬂq%ﬁ@br\,/@nd ay@hodd laferd& In GsAer. 8 THaanage i n
el ectric characteristic of the T, making it inpossible to give the TFT a

| ong- t estruetatei egsi bg tyodifipd dri@ez laminateopt an mpails.i nGolrFmiedignaayer iastighis, it
is prefer atg.l e lt 0 prevent (%éa{jiyne mattﬁl C Qt aom' anzét[gliog[eocf)f an gc&é vaehé)laeyer of
a TFT by "SeBar & img" ""I%fIE nGYEEd UP e ?t%‘% Prdcessiig “rooit EcPean rocm
froma lihgfloneByéd aR@ aeli @iTenhiuiN € taur e@fd@Ptransporting 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 carth metals) is

I



30 processing room (clean room). However, another problem arses when noving
a substrate between roons (clean roons) is added to.the manufacture process
in order to 3 prevent the al kaline nmetal contam nation; the TFT substrate
may be contam nated by dusts or other contami nants in the air, and the TFT
el ement may be damaged by el ectrostatic di scharge. s SUMVARY OF THE

| NVENTI ON An obj ect of the present invention is therefore to provide a

hi gh- quahiiddyad dighineqrdthit i ng devi ce having a long-lasting light emtting
element that is free fromthe probl ens described above because of a
structure that & banks208eisSorss Feratanongatarestonviertl orrarcohesdeamd the

provi de a et hod of nuf.actyring the light emtting deyice. to The present
i nvent i 8ﬂ°(§t°§d"gkpé?‘§5‘f g%ﬁ%&”il%eivﬁ%fl:tp%?md%talécri ézycélﬁhoﬁgéﬁﬁéts ifig filmis formed
on a TFT that igidor Qf%ﬂu-soan@faixlen%ﬁ Ol ghtmittgWiahbMdobhbdiicseihor med on
the interlayer insulating film an anodge is formed to be electrically
conneet ediublbpitktlepdFRdn ishprouighd avithi 2 phigality 0élight eneigting ¢lemettacheigstfucyied s
fornmed to covernalg_he anode .and the wiring.line; t h_ec:l resin insulating filmis
etched &dSH¥¥H IBa%FQ,Cotnﬁ%m%baé?“i"%“wrﬁg]dgt&le@éwga S'f%r is heat treatnent;

and an insul ati pgyfd Lﬂ(}ﬂ\}e-ﬁieg&m@ﬁdcoh%rﬁﬁﬁﬁglr sthlRGirafQdg ii@me&hﬁngﬂ%ce,ﬂh@

insulating filmformed between the interlayer insulafing filmand the anode
can suppmtedsyer hssufpeingr @i end dfe arcele Kiragspesus echduytivre atateriabaformeed oprihe
adjoining materjal s that have different thernal .expanﬁi on coe&Ji Ci Fnt s. The

li ght eriiedlaXsy iapdaing fHmuSatadilffacy ﬁlemﬂgemaﬂw @ TEHETEs-i @SRt P91 i1 m
I's al 5o, capahl eifs g{)t?rn d’ﬁl%ﬁngh Y Gaem i%ﬁfcﬁé afBialseheasediife M tth&mal

interlayer insu IImfromreaching t Ight emtting elenment. The
i-nsul at ieRgarfsidnaosEitidigs &R ih ROfGeNWwRh eadubtatl a3gn fihik Rpn@miioayl it améttingd fil m
obt ai ned by surface nodification through plasma treatnment or a . DLC film By
wi pi ng tdReiceswaesure; Hecausesegerogl in thednigriaghan & fide et gre ppgnandakhasdnc be

| evel ed _and dusts.on the surface t anogde be- : form ng
the 1 nodranrr T HptRrorcs RISy Re sEUE NG FRD- DIk MBI R apShecRly

bal anci ngr ApeuRE hokk thalRstidapde @l Beht @nissibe ile thapgehietoipotihe lowreganit c
conpound | ayer can be expected. Another aspect of the present invention is
char act ehere éda crack mthe anodestha crask affseis ggnemiion phholes redusgs heprmbsr O

ormed: e BT 8ol TRUEEs U Al PR AEnERITIED YEES-ARDAATARL o

by an al can e avol e resinnsulating

filmis gt shede bokansad 180 PG gertbratioftind igk@®inr dsiodsi ¢ treatment is
conducted after the insulating ?i | mfor protecting the seni conductor film

of the TFT is f &urthermote f thesergprio ceswoned dasmig by reptuse| isadily degpdebpy

cl can T GOR§E 8PS (BPRIRG aOFOR: ettt AGPBRevot Mo Siote o A egneone

al kal i, neoBhide, Mntl B&yli® are frequently used to form the interlayer insulating film and
oxygen or other gas released from this interlayer insulating film degrades the light emitting
element.

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

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

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

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

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



s the active |layer of the TFT fromthe al kaline netal material formng the
cat hode of the light emtting elenent, such as A1 or Mpyis |lowered. As a
result electric characteristics of the TFT and the long-termreliability
t hereof can be inproved. The anti-electrostatic filmis formed froma

mat eri al which does not affect the resin insulating filmfor formng the
bank, the anode, and the wiring and can be renoved to by water washi ng or
l'i ke ot hedvesi MRlataliBt RRES cofdmSaaidint R TR &ibk@dte ndhvIFRt@htdinhed bdusis
conductivity necessary for conductlng the anti-electrostatic treatnent is
sui t abl @r(Oftlmf cox@mphants oL 8f, rAndghe ndrleylemant oy da clampged byameasronatier i al
i's gener h used, for exanple, the anti-electrostatic film conprising
conduct i %:%5Fyner is formed by spin coating, and the anti-electrostatic
filmconprising conductive |ow nolecular is formed by is evaporation.
Concretely. polyethylene di oxythi ophene (PEDOT). polyaniline (PAni),

glycesin fatty acid est er , SHMNaRM ORYITEE ENHERIIIOBt her, pol yoxyet hyl ene
al kyl phenyl ether, N, N BI[§§<2 hydrox et hyl ) al kyl am ne

Kyl .
di et hanol ani ne] Amete PESRRA I‘éloﬂ 1y AhEEH K&Wrﬁ?ﬁ[‘iﬁea %ﬁf}dﬁ“ﬁ&%ﬁ%l
nonoet h g =Y m ne
fatty achg o e 51?%5?5‘52]‘ T PRSP Belf PR PeneRIMANIEL TR Folid
al kyl beraizﬁmbsdlhbm&aieeausaldfyalstrphnsepﬂhamﬁlomtsdegsahgmyhmnman aongativbnal ones,

trial kyl benzyl am nmoni um sal t, al k bet ai ne, al ké@ i m dazol i um bet ai ne, or

the Ii ké‘nﬁﬁ‘épﬁﬁ?g@&a‘?ﬁ@%‘éoﬁﬁlﬁn‘l’ff@c@ﬂgg FtS‘F liebheRritng JeNigk er or an organic

sol vept. | n addi e, l leydomi.de,
acryﬁpc pol yam ITEE%?CSE m% eam q%%gg[t Flz%fcglc ‘% glfiehr?g?tlggrflmggkused
as the dpimedebeat THS‘ttﬁhﬂ B; fdrinmi o'ﬁhEn a:liﬁulattﬁt eqtinashtiid €lhiksnfofaeded theom t he
material zs nentioned above can be applied to all embodi nents. Anot her
aspect aérterlper gpadaing filivent i2ppdq & f%ﬁ#eﬁd?é?q slsetrisyl v sappacisdnt Hiestep of
form ng nk and erfor I t age bank
after é@mu r eé?lﬁe% P r %’P Brrléigﬁg% k%‘ﬁg%alﬁgg tOfQ“ g\r'ércl}ﬁe Et{&% I za@L VSI%%\ cured

filmisier iRdeqn ;ﬁéi@atmgrfﬁmes athdd® foanka bm@wmémdaﬁ i§ Wibad/eiested after
nodi fication thereof by plasma treatnent. This prevents the bank from

rel easi mgatitreatmesitisandran 1amdata@gfulauISrfgnquet0|Qththfe?ﬁqdmdng e ymnt . 5 BRI EF

DESCRI PTI ON OF E. N th cco an S i | 1E
are di agrans shm ﬁ@%ﬁ’&fﬁwﬁgﬁ n&’u 1¥t er Iln V\L g@rfﬁlt talg% thed%’voidge in
accor darge suhprbssaiic YFROEITRBE cPRERe Gubddb %eat&r@uﬁu@gham]@hmgi mgtedls
exanpl e of a conventional Light emtting device, Figs. 3Ato 3D are

di agr ansha lewe diffacpr tbemsal eapansmmfm&mcmtng ‘Bh¢ ilglhtt enalifing ﬁi@gledbﬂuléecﬂﬂ Fi gs.

o 1 01 ngifoaiiens M. “3R §uful 8608 5Pa @PUHG OF R ip gt & bpliture

manuf,aCt Heddad fRnl ithEteﬂH}ér xhﬂ@atﬁ%mﬁﬁfmrﬁlrgz?cmrﬁ»ah@nqh@&naﬁﬁg dieagr@meyghowi ng
a process of manufacturing a t emtting device; is Fig. 7 is a diagram

showi ng 1mlz&mgrmhem§f teaar morgnuumsmiaimgﬁlm,em tiay rhg «dewied dilmachifiacd bye
-process; i.S a di agram show n an ex%gilﬁ of carrying out a light
em tti né“ﬁ%‘iﬁ@%‘hﬁﬁﬁ@ééf‘%@@ Pﬂﬂsﬁ’éé’é"é mgRt gEa % 9B are diagrams showing a

seal i ng structurg &@5111@ thd Qggdeegké gﬁ%@)}%ﬁle@e{w &8 sufta88 of]tgé‘ 04: 9B are

di agranms show ng -t structure portion of a light emtting
devi ce; 1dueRl anli sk ontidkafaee di dgraande sdndwi mgoexdnpl es of an el ectric
appliance; Fig. 12 is a diagram show ng an exanple of carryi n% o%uft a light
em tt2fng device By forming the insulating film that covers the anode and the bank, an effect of
balancing amounts of holes and electrons to be injected to the organic compound 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 to a processing room

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

film is etched to form the bank,



z5 manufacture process; Fig. 13 is a diagram show ng an exanple of carrying
out alight emtting device manufacture process; Fig. 14 is a diagram

showi ng results of AFM neasurenent: Fig. 15 is a diagram show ng results of
AFM neasurenent: 30 Fig. 1Cis a diagram showi ng results of AFM
measurenent: Figs. 17A to 17F are di agrans show ng a process of
manufacturing a light C emtting device in accordance with an enbodi nent;
Fi gs. 18A and 18Bitarkzcdiugramsitnbmis ngpdacipd aftestieofisubamafidat for prgecinki ght

emtting,device; Fig..19 | ncept ual di.agram showi ng a.production

pr ocessg[B? S?ﬁ‘&%‘?%é‘%nffmsoé ﬁ”\?zl;fﬁ?‘(ﬁr{ Tilgs A SEAPIUCTOR BT Hitag' s 8hBwi ng
‘an exanpbe f@nig@h VENGuOHtad id %e%glta,te%nfr&h'ngec%ﬁ?f' $& e@ﬂéﬁr%&ﬂg&o% Qt&RS,
Figs. 21A to 21T are diagranms show ng an exanp é) o% carryi ng out atllght

enm t t i ngodey iadomaimgfaléghucaipihgeéssnt.arthusptheirg.of 2R Allanide 228 afieirgi iagr ans
show ng le o Ei]((:3arr ing out a light emtti n% devi ce manufacture
2§]§

n exa | .

process.t ?ia‘g}é‘fenggﬁ( A 4roEn Hicagykalins BRI h TeRERp e eathedsr olyibgg out
a |light L4 i tur . iS5 L y , OF THE
B ek ile SRAGE RIS 20l B AR (S PR %ﬁ%ﬁ@%&ﬁ#at e
100. ThefT#ETTEondtHedose-tesmarelldbllidyekeresihn ok impgvad.current flowing into a

light emtti n%el enent, and is called in this specification as a current
control | i ng TRRe1RMi-¢lpstgpstatig)filmp s fpmed drosy oy materiabihich| doesgrorrifeqiothe an

i nterl ayer. i ati il . | spforped for plaparization. The interlayer
sl at ogn P A1 oy sORehfe dudo bR, RoT0ERAR R e EEehEl

pol yiwi dg,waer whitting pOliyaotide sinfid Yetode.anhel@uctathe GRAXN I & Shadteri @ haB&E
(benzocycl obutene) to have an average thickness of about 1.0 to 2.0 yin.
The sub$PREHCEVERNISEsEROPRT Icondusiiag elie ptifeleationgtic hiscdtmeryr Isayeitablngfdrat i ng

film 10 eQW8fq, Lhe zs interlayer insulatin il m.can reduce parasitic
capaci téﬁ%%l\{gféi ﬂ?efscglrnéa?\ri HOrs %ﬂnﬁ%lrédrﬁcgéﬁes Ol %W{eirwind% éfleg%r@ﬁy é’sﬁfgn ant in
gener al exé\'ﬁ%ﬂfe, tike bhfitlectBstti@ttilMIcdhpriBidd Bohducliof PRUAN khRrnBd & auer

insulating filml02 so that gas released fromthe interlayer insulating
fi | m 102ogtws andtheadriteelectrdsatici fght camprisingheprduerrentow Fbiecfilar st formsdibat i ng

il m]% Oévép%rgtyoni. noégnac?ciatglyi r})%wct tyiler}l% fdljochrTghic}p%glileC?l:’lEY)'Oﬁ, polyaniline (PAni), .
glycerin fatty acid ester, polyoxyethylene alkyl ether, polyoxyethylene alkylphenyl ether,
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], N-2-Hydroxyethyl-N-2-h
ydroxyalkylamine [hydroxyalkyl monoethanolamine], polvoxyethvlene alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl diethanolamide. alkyl sulfonate,

2d alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkvlbenzylam
monium salt, alkyl betaine. alkyl imidazolium betaine, or the like are used. These can be
easily removed by water or an organic solvent. In addition, an organic insulating material,
such as polyimide, acrvlic, 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 surface of the bank after hcat
treatment is performed on the anode for crystallization.

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

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

moisture and degrading the light emitting element.

A



30 silicon oxide film a silicon oxynitride film or a silicon nitride
film or a |lamnate having the above filns.in conbination. The first
insulating filmis fornmed by plasma CVD in 7 whi ch the reaction pressure
is set to 20 to 200 Pa, the substrate tenperature is set to 300 to 400C,
and the high frequency (13.56 MHz) power density is set to U L to 1.0
Wcm for electric discharge. Alternatively, a cured filmcontaining one or
nmore ki nds of Vas el emBRIEF SEHSERIPTTONGDF THE DRAWINGIISI sting of hydrogen,
ni trogen, hal ogenated carbon, 5 hydrogen fluoride, and rare gas is forned
by pl asnma treat HelRf 2pRYIRIPIEE d6HVIDBEE surface of the interlayer insulating
film Thereafter.a reasjst kihaving,a desired . pattern is faornmed.,.

contact hole regltfg%i %g‘ E{) é?gi?r% A B PG 2 I ﬁtOtCBHPP%HUflﬁé “‘Tllj?ﬁtlm is
forned tmifing tedcaNnrdcbgdhndieriliDsh edtb&iMichd ABdd;i ne is forned froma Al film
or aTi filmas_a conductive netal film or to an alloy filmof Al and Ti.
The raterial isFigegoé pediagrgmspuntiog i angexsmplacmcerapopadli bghtt anfigran a
film agg{,i%ehe obtained filmis patterned into a desired shape. A
transparent ’conductive film 105 is formed next to serve as an anode of the
light emtting Fayesa @hept mn@ig_%raﬁﬁt sHORARRIGE hedsi diMraflrtab@rihy¥ Pl Gidhd ¥
formed fromindiumtin oxide (I TO, or fromindiumoxide with 2 to 20% of
zi nc oxtmHtiZAD)icayi xed therein. is The anode is forned by etching the

transparent con uct;1 etfhkm 10‘?. Therehaf ter, a bank 107 is fornmed and heat
dCaf “2%6 TIBSEBHCIONAG /i BIOSHE Y MERERENTIng P {188l at i ng

treatment is cohtftrct
fil mo/\hélﬁntiﬁ?éc%;openi ng above the anode and which covers the edges of the
anode is called as a bank (Figs. 1B and 1C) The surface of the anode 106 is
w ped using a PEigs.(pal yvbQyire adisgranis) shobased Rocpordusasufastuaingex dikbng Wit h
a washi%ﬂi .| qu d to level the surface of the anode 106 and renove dusts
t her ef r FHUBHOERTS speci fication, wiping an anode surface with a PVA
(pol yvinyl alc ) € : e e, ang renove
dusts ther efro%hlgé %&g‘?‘gsg%%? %g{ r%?%éﬁaiﬁgeér (B\Eécg%éngft gu%g{u}%gea gggtt he
anode, amsempddii¢ensul ating film 110 is formed. 2s An organi ¢ conpound | ayer
- 111 and then a cathode 112 are forned on the second insulating film 110.
The ¥econd i nsuligt 7 iy? fAiEram ppwing gn sxamppleof sarrpige wahe dieht eiyng deviesr ot her
organic {01 ang filmformed by spin coating to a thickness of 1 to
5 nm Tﬁéﬁ%gg}r?{bé%eg%ound | ayer 111 is a lamnate that has. in addition to
a light em ttingigl &yes diagranoti®wing ag ekaple@y ehirryiag ot € lipheasReid daged ayer .
a hole blocking layer, an 30 electron transporting |layer, an electron
i nj ect i BATYTAGHAE Pracestif f er | ayer. etc. in conbination. The thickness of the
or gani ¢ conpou er I referabl v about..10.t o 400 nm. .The
cat hode 112 isrﬁ%ér'%%a%cg/‘%évazﬁ%g%gfa}%sn%a“ﬁ% gtsﬁaehnc%'séré]ﬁ}uée g(gnapnkﬁﬁaerﬁugt% 111
i s farnggiceThe material of the cathode 112 is MeAg or a Al-Li alloy (alloy
of alumnumand lithium. Alternatively, the cathode may be a film fornmned
by co-evapor at ii68s-d0Aasne 1 @em dipglaosgihnyinothgsougtute of 2 pixeh potionpdra odi ¢
‘t-abl e a?ﬁc;“%rl“%ﬁi num. 65. The thickness of the cathode 112 is preferably about
80 to Am - The $t%te of the surface of the transparent conductive film
after w pine trmgas Ao 13HIRS fa¥RehsthoWSig\GafiplA 0 ah 6lckRICHplthsd0SCOpe
(AFM), and the results are shown in Figs.” 14 to 16.

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

6



The surface observation in this enbodi nent uses as a nmeasurenent surface an
to ITOfilmthat is forned to a thickness of 110 nmon a gl ass substrate
and crystallized by heat treatnent at 250C. Figs. 14 and 16 show t he
irregularities of the substrate surface obsen~ed by AFM Shown in-Fig. 14
are results of observing a neasurenent surface before w ping treatnent
whereas Fig. 15 shows results of observing the neasurenent surface after

Wi pi Ng lefmittingatwWeain adchb@landbvBeNEmbbE@nAYer age surface roughness (Ra)
before and after w ping treatnment using Bel I cl ean (a product of QOzu

Cor por ati on) as FagsPVdAadedharcolisgrrar eshpaingf oprogeii Hignamtectanes agehsur f ace
roughness. tper% i.s expanded three-di nensionally so that the center |ine
averageeﬂlé Iﬂﬁt “d&¥i ned by JI'S B0O601 can be applied with respect to the 20
surface to be obgerved.a &fr@@@thﬂedl h@am §h%mﬁ%1§ RYAIAOE peotelaseiequeness on
t he measurenment surface is reduce and the Tevelness is increased after the
W pi ng torvweatiemnt . Enbodi nent 1 This enbodi ment gives a description about a
li;ht emtting ele t s manufactured usin resent inyention.
Descr i bed hers SIEnIDArEr AIR % SHERGS HaRH g RO G o0 “ 4 3et hod
of manuggigthg%gggcgﬁfgﬁuffa%r@prgbeggI portion and TFTs (an n-channel TFT and a
p- channel ) for a driving circuit at the same tinme on the same
substrate. The pigsellpont21dh ateadiaphens| shgphting an tekkmgleedlecentngbut heighr esent
invention. The driving _circuit is provided in the periphery of -the pixel
por t i onSMétgngpgee méngﬁaa'«ygﬂ ROEStrade 900 is prepared. In this enbodi ment,
bari borosili e f R 7)o gl ass
or #?‘;}37 gl ass gpgg %prg‘ggcztzt%gecgg%%?ﬁggpﬁﬁg ngl\rl\gqte 1% étf)rg%gll% %u# [D R

bor osi | emittiag gedssmasufusiabd groesst he substrate 900. The substrate 900 can be
any light-transni ssive substrate, and a quartz substrate may al so be used.
A plastic subst Fige2idande3Enpicsliggrams showingsanaeigmie P§§ff§¥*a%@ét ad¥hhst t he
process, dinment. 5 Next, as shown in Fig. 3A, a base
i nsul at | %]g[ﬁpgfj?n&lg%%aﬁéfa%tt(%e g@%g the substrate 900 froman insulating film
such as a silicon oxide film a silicon nitride film or a silicon
oxynitride film In this enbodi nent, the base |nsul at i ng f|Im90I has a
two- fayer st r VREGAN ERGBSERIPTION; QI THE BREFERREREMBORIMENES| ayers of the
i nsul atgggJ 1;11 | m%ﬁjé ted above may be used as the base insul at| ng film The
first Peor aselnsulatlngfllmto 901 is a silicon oxynitride film
90la formed to @ Thraknessortfedd 4 Qubdtte im0l PTRE EFIHYWathdr® id HTFINr by
plasma CVD using as reaction gas SiH,, NH . and N-O The silicon oxynitride
film QOQfant(Qibmg)cﬁsICnJrrgm fiomiing iglo 2 Bghs coitting7elemmnt: anghyis teated 709 thipr ned
inthis e nment has ne The second | ayer of the base

i nsul at FH§* qail?ﬁ‘ &3 e Cg?tlrciﬁﬁ%%g_xr&qﬂ??’igdg}\?l | m 901b forned to a thickness
of 5@yto 200 nmunshé RERdR CBRENIIAO G FI0I0156h MRdriRY: Rb@aiRe P10 id@rasd
reaction gas SiH and N=O. The siTicon oxynitride film 901b (conposi tion
ratio: S8ir plag@¥atigh.= B@/qntwlweV%sthng%n ﬂ@?-ntecforrne(t fiosn enbugimentsihas a

-thickness of 100 nm Qn the base IG'Sl“ 5%1 sem conduct ayers
902 to G &GRS RRYYImifle AR BRYE &‘8? G2 £8 GO BrE- 6

patter n'gﬂ}gzwcfbbate%)s td mewr@geaﬁl&ﬁy@@'abbael BeFcPpalct e fubkiac hat i's

obt ai ne form ng a sem conductor filmw th an anorphous structure
t hr oughcan baq:\mpen’a/t hoedle sputdreringighe URGDer phsabnag CUD; 162. t Ner¢dvke)thand
then subjecting the filmto known crystallizatiaqn treatnment fl']e}%‘fl}‘* 1 aser

crystal Ffit%ﬁ)’ebﬂls‘ﬂ@ﬁ@%m @R yEtUsF Ipﬁ%é‘t“iccfﬁpa%tfm‘f%%?%?rgé?‘?§?‘%.‘T “using
ni ckel t sem conductor |ayers 902 to 905 are each 25
to SO ngﬁ ﬁ“ﬁ tec %ecgéméﬁgl %@r ably 30 to 60 nm.. The material of the
crystalline serﬂ\tmndlﬂr&mmsdlaﬂmg fin 103 id forneddn tlhn,lmtfsialvialcmﬂulemn@_flhh I1D2on
germani um ( Si xGe, &X-OOOOI to 0.02)) alloy _is preferable. Inthls
enmbodi nﬁ@\t‘ha‘agﬁsai%?aﬁ% o jthe defriayer ingyletngs fimi lehdess gt 85ednihesligtr med
by pl asna h I t Skel , p face
of the 5%rpge%§%§|}| ?@beaﬁépinlrgr%ld%%ﬁ%néegkqlgo%gmgl}cldlhgol#@dtﬂﬁ I?Ig]i ﬁ%xl'?ﬁ?u j ected

t o dehydiliegsBaide FNm3A sﬁlaionmeﬁtria@fllrammgr1¢on hingde tibntder medinate having

crystallization (at 550C. for tour hours), and then
the above films in combination. The first insulating film is formed by plasma CVD in




to | aser annealing treatnent for inprovenent of crystallinity to obtain a
crystalline silicon 10 film Patterning treatnent using photolithography
is conducted on this crystalline silicon filmto formthe sem conduct or
(avers 902 to 90~. The sem conductor |ayers 902 to 905 nmay be doped with a
m nute anmount of inpurity elenent (boron or phosphorus) in order to control
the threshold of the TFTs after s the fornmation of the sem conductor (avers
902 t o 9@ich kiie feagtem weysstalslstzatiOan 208 Pustd stisstfiar mmpba gt ysdeald 3meo

sem cond cg&r film a pulse oscillating type or continuous wave exci ner

| aser, a &yt thedyighnzeguensydis-caide) ripitslpatty saseio Pitgnt (eW/emed by one
chosen ; | a r ef ley, C cted | nt i eam by an
bt ool e e B B S b P ot R Rb B

condi t i calemefts selgsiedlftdz ahd groupatvnbistise bt syddogbl, ynibycaan haReealar carbbere are
sone preferred conditions. Wien_an exciner |aser is used, preferable

condi i dHEq858IT9E e cAnd 1AE S ds Prumsd by plasmadicabrert pegaEme,on e 3edaqaf and
the | as LY 100 to 400 m)/cne (typically, 200 to 300

mJ/ cmi )%Bﬁﬁgﬁiﬂgyﬁgﬁﬁ?g@g}hﬁs used, preferable conditions include using the

second har noni ¢ THeseef a @sitt BeK hand heleddsaesieid fakkon Ar@auenaycto 30
is to 300 kHz and the |aser energy density to 300 to 600 ml/cm (typically,
3s0 to JO&hRE TAfan repien phde culrpgjhoniretlioe| TRact @ldisi fatrpedatol forrearwip@ghintavi ng

a wdth of 100 to .1000 um 40 for..exanmpl.e, to irradiate the.entire
aur't ace SF- ¢ n8e pae Pl I tRl skl 1 XS R T Haum Pt hERe R rre bR arap
rat i ooofantaney IfilmesTAll ager. | Tﬁ@hlate?iaﬁﬁtde?@sié@ bl @p@HngNheu1in BfHpBration
insulating film906 is formed to cover the sem conductor |ayers zo 902 to
905. Thdo g@rﬂea fitrgangt the gbfainedhfdnds paitdmadnietd 4 desiredishapasul ating film

containing silicon_ b | asma, CVD ar sputtering to a thickness of 40 to hO
om ' Thi s enbod e AETAREEST SOBHiClde HaHit APER 19T SOWpOSAL RB & 6. Si. =
32% O FighBbmithhglab¥. Hie tAbpdrotBBRIRYivE Fids a5 G/RpIQN 8 kRES Shd@im 110
nm The gate insulating filmis not limted to thé silicon oxynltrldrg film

of cour Sim, oxide (IFEY, dydroan Fidgh exidaywdth Do 20% afitinabeidef(ZoOherixeisthemaul at i ng
fil ms _contai ni ngi_si i c(?n., Vg)en silicon oxide filmis used for_ the gate

i nsul'dting fil miiEn@neqe s i Ommet ndy %fgmb% ABFralrAFPAIERt \IRPEEPUYECRIT t Y3 -aet hyl
ort hosi I4g £ i ' 3 od O a, the
substr at'lg1 t%tgrﬁn)%ré:r%g);1 3%{)&56{50@&?gm%%%?{%ﬁﬁg&:{%rkgﬁ%ﬁﬁdgtﬁ% gﬁ" ?’ rggqétjenlégh}(gl& S6

MHz) poweecifieniont yn irsubging tfdmGvBich haQuBSopéming above ik @addd andivhichaoves. 30

The silicon, oxi filmthu ornmed.can provi de_excell ent characteristics as
the gat &89 7igsF ﬁgﬁ‘ﬁcj’“f’?‘? ﬁc\ﬂﬁ%ast%léanf(i(ﬁﬁsrle%%ﬁ@/%@ subsequent ther mal

anneal i n~~ at - 49Q ¢\, Fa P& he Ldode 106 is wiped using a PVA (polyvinyl alcohol) —based

20 porous substance along with a washing liquid to level the surface of the anode 106 and

remove dusts therefrom. In this specification, wiping an anode surface with a PVA

(polyvinyl alcohol) —based porous substance to level the surface and remove dusts

therefrom is expressed as wiping.

After wiping the surface of the anode, a second insulating film 110 is formed.

25 An organic compound layer 111 and then a cathode 112 are formed on the second

insulating film 110. The second ilnsulating film 110 is a polvimide. polyvamide, acrylic, or
other organic resin insulating {ilm formed by spin coating to a thickness of 1 to 5 nm.

The organic compound layer 111 is a laminate that has. in addition to a light

emitting layer, a hole injection layer, a hole transporting laver. a hole blocking laver, an

30 electron transporting layer, an electron injection layer, a buffer laver, etc. in combination.

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



A heat-resistant conductive |ayer 907 for formng a gate electrode is
formed on the gate insulating film906 to a thickness of 200 to 400 nm
(preferably 2~0 to 3~0 nm. The heat-resistant conductive |ayer 907 may be
a single layer or a lamnate of two, three. or nore |ayers if necessary.
The heat-resistant conductive |ayer may be a filmcontaining 5 an el enent
sel ected fromthe group consisting of Ta; Ti, and W Alternatively, the
heat - r esi st ant &"bmtandnbﬁa/éll &y BrmeBbybevaporaeibh aftef themreatit abmpognd heeof the
el errent?}l i sted and ot her elenents or an alloy filmcontaining

conbi nat o’ &9rMede gﬁ‘érf%ﬁ?%a 1| plsthecaginsly el 12s5ubMede ‘Plrgdd?*l Bvelles (t‘JEOédOTt 0 for m
the heaBluﬁﬁﬁLet At aRd GRndrect ‘fﬁte#xﬂ%%lv e OLARS et Qe u__ce tﬂ & 1Bahat ance of

the | ayer concentration o titres contained’in e layer to should

be | omeccedvathttdneaf@memm oalorgihg & Gesup NoPAlr the peaddit fibpy @fdeslabinyin. educed
to 30 ;%mor less. Inthis enbodinent, a Wfilmis formed to a thickness of

300 nm THnihigkness Qﬁtﬁ“a‘}atb‘@ef U@ﬁ%ﬂfefﬁ‘ya%lhﬂb@‘éﬁprﬁ@ 2%’ t“l*ﬂ Was the tar get or by

has to havealowreS| ivity |n order mas a at

el ect r ogeatmbnd@sotisebleg H}emlﬁtx I | droymf fdr&EGmer)tdOB’é l(%FX@ IaH&ﬁénr@;tmk Qwer. is
The resistivi tﬁ/ of the Wfilmcan be reduced by increasing the crystal

grai n sthoevipigtkigs. fl4timébe are too many inpurity el ements such as oxygen in
the Wfilm cry.zhal | i.zat | on 'ts in bbi tehg) to raise the resistivi LY. .

Accor di ngl y, ° PHEH F‘Tfﬁ‘i‘ 0 1P PSR P LS Sy S T Y SR A a
purity pfo $PmShitCis I8mAOR% ticlkasfdoaNg IﬂnQ)rneaaélaﬁ%a‘fu%%t'rﬁetdﬂ&%@%f‘éﬁﬁzetdoo\al | ow
impurities in gas phase to mx in the Wfilmfthat is being forned

result, hEtahEreMermtmf?Zi@ Can have a resistivi ty of 9 to 20 pSZcm Sputterl ng

can also be use orm.a af| m for. the si stant. conductive | ayer
607, “Tho 1o 1T Heh 14 SR SpvL ey eiES B e s B Sltade ORI 0 ot o

amount gEmKe Qo] i Bigaddeg. téguttshef %Héé%ﬁ% Iaﬂae&aeménheuﬂfmee&ét@te wipigss of
the obtained Ta filmis eased to prevent the Ta filmfrom peeling off. The
resi stitvéatpentfwherdas Higl 1h showa rmltphﬁemensngﬁmuneazﬁkemﬁfzmﬁaaﬂdftmswulmg)I e as
a gate electrode. On the other hand, the resistivity of a Ta filmin (3
" phas¥ i &4HEM |80 yS2cm and is not suitable for a gate electrode. A Ta
filmin a phas anfgr S fo Toafllm
a TaN filmt hafF%agéaﬁ’?gJﬁstt‘%%eﬁ?%??&?% g%’&ﬁﬂg ngﬁe bt%gortgh@ta ngeq a phase.
Though tnattmsiowing Belldieandiagubdgs pf Ozm(é;)rptfr’ammt)laﬁa R\ foasand poreid meta:nah‘ ilm
doped with phosphorus (P) to a 30 thickness of about 2 to 20 nm under the

heat - r €9F $t:B1RE- cdhs G&?‘P%S‘(r&t%rmwe”ﬁtﬁr% 1§ srprBdEsEeEmeARanglly (idat
conduct t the
e e ok oDl RS AOBLER0 R0 BOROPSRLE ALY 33K Aper T 0

el ementsuefaot aioned tbtnsetvhe heatamr dsd stsaldcanduetlaye duaer B0dards 308 thid om
diffusing into the first shape gate insulating film906. Watever nateri al
i's usedDCPUERNRIIE SHIACS iy e‘ﬂu@qctp apdithe leyplgessfipmcrdascddbir theewipinaieateghiduct i ve
‘layer 907 is 10 to 50 pS2cm 5 In this enbodinent, a TaN filmis used for
the first conductive film907 and a Wfilmis used for the second
conductlijmgoal}ﬂem 908 (Fig. 3.a). Next, resist masks 909 a=~ forned using the
phot ol i t hography techni que. Then fi rst etchi ng treatnment is carried out.

The first et chihigstandwdireent disescormdsaiptign abder dfllghStCHettm ﬂgm@btndidt itons and

d etc dit] to. ln thi CP etc t
o Bedmutle S g R M (el SeBPROTRE e atng S BES R g\r/var ate
t her eofgp §s 8€texh@p }%%fzcﬂnethl&i ofeRdnifrcridd: ﬁqs%iZRngorMH Sad TS ¥

given at a pressure of 1 Pa to generate plasm VHz) povver of 224

mW cne ti-shaingb THTvamd ¢ p-chhencd TBYY rfat @ dsivig qlmmﬁtehs saye lingoon Mg same

subst ant 'hal I n_g atJ ve sel f-bi t hereto. The V\ﬁfl Imis
h o]

| t a
ot ched g nofs Bt pEfion ben R GEBts AR RIS ER s PErRIRI g ooht ¢ f one
are th%}lﬁx\gtﬁhﬁﬂlstp%\ttm 2850pdighkANdMAe FRBAM:iONS W thout renoving the
resi st masks. Under the second etching conditions, CFQ and Clz are used as
et chiong gas, thérstata @laé gdstrdtt oNG as epreparedof Instts‘etertﬂmct&@emt;%ob@@@t\/l and

(13, 56 e pisnEDr ey Fomaie 6T GVHER o PR AR S8 SRl (Tarpe.

stage) 20 so that substantlally negati ve sel f-bias voltage can be applied.
Conductive films 910 to 913 having a first taper shape are fornmed through
the first etching treatnent. The anglg of the tapered portions of the
conductive layers 910 to 913 is set to 15 to 30. In order to etch the filns
wi t hout | eaving any residue, the etching tinme is prolonged by about 10 to
20% for over-etching. The selective ratio of the silicon zs oxynitride film
(the gate |nsulat|ng f|In1906) to the VVfI|n1IS 2 to -1 (typlcally, 3), and



etching conditions. In the second etching treatnent, simlar to the first
etching treatnent, to the | CP .apparatus is enployed, CF., and C = are used
as etching gas, the ratio of flowrate thereof is set to 30/30 SCCM and RF
(13.56 MHz) power is given at a pressure of 1 Pa to generate plasma. RF
(13.5( MHz) power of 20 Wis also given to the substrate side (sanple
stage) so that a substantially negative self-bias voltage is applied
thereto \.A(Ef«‘;@na&ff TR hRSpbRkdd QARhNE KReGidatOBS Ak 61s6aRAY el A Bsitdik M5 918
to 921 ere the Wt5 filmand the TaN fil mare etched to the same degree
(Fig. 3600. Whh¢ substraid B chwe br esiy dightrtrekemissive ebstrapl. acesy qudng ebsthitng
conditions are changed to the fourth etchi conditions. Under the.fourth
et chi ng "&ontit P%H%e?‘- a%r?lif%ﬁ%]bétfatw,yet@ Q‘?qu}‘ﬁflj IEES “[}é"éﬂreé’étd@?‘:c?ﬁ%‘gas,
and RF ({3prates Vi p MRS of 18is8RiAint@ Pressure of 1 Pa to generate plasm.
RF (13.56 ?\/Hz) power of 20 Wis also given to the zo substrate side (sanple
stagey so that Nelstaanbivah nyFigedyatd vae seslufatibp Asmvidl] timgemied oapipd dubskrdther et o.
The WTil g] is etche .unggr the fourth etching conditions tgo form second
shape cSREGAR 6B msiatpedvn sugh 698 stlispg oxusis)filmTRew s duimye dBm: AG2 stigpn| s
carri ed Qukinddd 6l Clin 1A SEBDERNALCHE! bdsBURLALHE APSOH Wl 1y R0 Ryey D
inpurity element through the second shape first conductive filns 78022a to
925a) . Asgueturces Hdwevseamitgla liyeper nigpel thianytwodgliansf %Hink Ra Q2D fihelisted
respectively forned on the side of the channel formation regions that are

i n cont ABPVEPRNK PE Mecd 35 the base ippdlatingyikm ¢ yheclifsh fpyenalsthe ase ipsulatie tilm
concept Is i I i ecor t i ri Lon:4s set
to 1 gaLieFsRbod BRARITAIYOR BAL RRERRGE: pHD TN tort BRLRPsh

sem con@sdDO A e rasade Clap edingd 4shrehbigorn ghsy BEHY, ML i dny! Bh@MeThe &ilison
through the tapered 30 portions of the first |ayer second shape conductive
filns 99»¥nitrleotiliy 901 t(pprapayiéan fativalSi oh 32HerQ oA “efN tthé4%edbmd 1 A% ype

i mpurit ions.th ver the.first er 1 eco shape,,canducti ve
s o5yeRooBut UboRHR 8 ofiqbSlot S M T ohe SEGRRaRH WU e

wher eas iR@latihg i3mafoitibe sareandyitidenEim 9PLY fotyied &0 oSk HeRasS TPMD wyer | ap
the first |l ayer second shape conductive filns 922a to 92sa are called Loff
(' of 15 s{pratesatp A 00 ¢ f1S8tnm} byiptassa(FVE. usdpy as secapgomsigewdilinar) Y.04BThe

e senvisHR SRTS Il 200 Fennpiath A T revers = ikoR ardito see as
active kaWRuSn @fis Bneb@ERREl has'a hitknest @ 100R8uUctivity type of the inpurity

regions 93Z and 933 is reverse to the one conductivity type. The inpurity
regi ons 932 andO3Bec bose meeafing fibu 90h, sengedriduaior dmiermgOiin&lS oy fdopidag t he

sem condquctor .l ayers with i ity .to elenment that.gives th type
conduct i iRt EC s s A cXBEN i dovmet P @otapiis o3 deic@ 28R Y masks
Pri obg t @rykhailithedQRiiBhdubRs ifth MBSKLHRARRRH ffRknh & hBEdmRbchP fiGAVSih e
entire surfaces of the sem conductor |layers 903 and 904 that are to serve
‘as act i weotphyes strofture- hhaghel kidwis methvel @Epatypegl PCMID,yplaegs OVD,982hand 933
~are for c& by ;i an dopi_nq_ usi ng di borane (B=He). The concentration of the
T'mpuri t ?oranflnﬁ’é%lt F‘HQ“EW& ;5‘“’( ﬂ%’é‘ ite EW&YVV?141§HII® depimpent 2(88-1d35¢f 0 2 x
| Ot at 0 N8 0L VPE. | i I - 933. a

cl oser Flgig{gﬁfgtaﬁg&p&l?%ael {:rr}r%%gfztg g}é%e(gri %HEEIH%IS %gﬁg%g@cugﬁ%aﬁﬁg%lhgﬁioggtri ty

el ement cithiatispi VER tdieicondycpe laodrsl LRI ol D5 aHoweaste 25 toh&) mnt ypehichssi ty
regions 932 and 933 have no problemin functioning as a source region and a

dr ai RS r JFISFRYEY 30- ©nSREn)- z o bermaterigl phdle sivstadlpse sepicORdYg filpup i oy
| o : - _ _ vy . ‘o 3
el emen llII]%E:d,I Hﬁa&hbﬂg o Qleszﬂccgry gf&lnga%ﬂg'{;ﬁtgk\galx ' {%?y%g@g)?qbr(ﬁbazgll%y Jsto

times higher than t concentr I rrf)(u ment t
preferable. In this embodiment, an amorphous silicon film with a thickness of 55 nm is

formed by plasma CVD and then a solution containing nickel 1s held to the top face of the
amorphous silicon film. The amorphous silicon film is next subjected to dehydrogenation
30 (at 500°C, for an hour), then to thermal crystallization (at 530°C. tor four hours), and then

to laser annealing treatment for improvement of crystallinity to obtain a crystalline silicon
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gives the n type conductivity. Thereafter, a first interlayer insulating
film934 is formed on the second shape conductive |ayers 922 to 925 and the
gate insulating film90G as shown in Fig. 4C. The zs first interlayer
insulating film934 is a silicon oxide film a silicon oxynitride film or
a silicon nitride film or a |lamnate having the above filnms in
conbination. In any case, the first interlayer insulating film934 is
formed ffilom dhattemorgyaedtmennsitgaghiong ithedrestivals .coltetddnbrcinessstafing kigichdm r st
interlayer insulating film934 is set to 100 to 200 nm If a silicon oxide
filmist %’e‘&f%lilﬁt%%ﬂ]fl?%twtph‘@é?fﬁﬁ%fo P%sulating film9 34, the filmis
formed by pl as [ ' , ' the reaction,
pressure i 5 sot 75 bpalels5 s SEEH RS e B oot o (el SRGHOR;
-100C, amgutityeclbingit (boegue pbysphdrid) siGondelz Jo qawer thdenskliytd bBtheSTFTsS€tert 0 0.5
to 0.8 Wcm for electric discharge. If a silicon oxynitride filmis used
for the thg osmation g thgpemicppduatatayess 992 %934, the fiim may be formed by
plasma CVD from§Si - \H: i H-.and N.O The film |
formati on condi t‘.fc'%#? F%EE Ifzgﬁg%él\g;ulser?gfou[&{er%g}e@t ﬁsgt%%lﬁee “F eact ?%Crtlorptlfe%s’sﬁr eto
20 to 2@RisPascillignstips tof aberitieiP aat Yxemed 1360 YWG A8 Cor §vandadeheahbgh
frequency SGO MHz) power density to 0.1 to L.0O Wcm~-. The first interlayer
i nsul at iEAPINeEm daser digfit pwittedshy prophasgy gt pf Heshipderatie praf¢rably cotteeied r om

Si H-, N. HZ., A silicon pnitride fiilmas. the first interlayer .
Dot at g §helE pelnd by S0 Bl it el b B P RIRRIRSE S

Then 1an Taelly @bhdifiosd 8P chyStafPAHME a6l bk GeGhitabBf By taRCoeimsY itfiere @kLERmAE S t hat
are to used to dope the sem conductor layers in different concentrations

and gi veraipreed eangitipnsy pdVhen ap exgimer dasatigeseds ipraferatfiseonditipnainrigde setepg i s

achi eved by thernsl .anneal i ng using..an_annealing furnace. Las n i ng
or rapi g“et ﬁ'éllsfré)lsglgﬁtﬁ%I?ﬁeﬂlée“f%fﬁ)sj@aﬁbgf‘cgﬂiﬁ Lﬂf%’ge’?eﬁ%}f gg@?“’fﬂeﬁ%_&’ gﬁﬁeal ing
i's condugl@eP (kypidllyi M(Pt%eﬂ)o%ﬂ&ﬁﬁherWﬁ’@ntahYAGQas%}(YsQ%@d,CﬁEﬁ%'BIer &nlafdnbei ng 1
ppmor less, prefefably 0.1 ppmor |ess. at-a tenperature of 400 to t5
700C, t yplhedel usyngQhe s¢and GOdhomn thehmdt andrsetingwimt pulse edoilbitiemfrodiamento 3G
conduct ed 0C fo our hours. If a stic supstrate that_ has |

ont 15 o8 DAL fad el e erney Septvr B 20850 0p ELREANBiH G E prth or  ed.

| UL nlyate)t 1 £AL RO RPeollbiea 63 A1iERHEh BN LaLAKSE lodiaefh e

step of crys I zing tthe sem conductor layers Is hove gettered) 'to the
first n409pen,ifopexnaniple, 20 ifratiito s deay sitrfacd op &tk wbithuta wadhobpbddm.el maat i n
the periodjc tahle that has a Bettering, effect (phosphorus is used in this
enbodi néFtdiations therpyerlag tate fthegaieee laselight kesebOmieRt 4t i on of the catal ytic
el enment is redu i.n : f t i b i i tep is
foll owed by a s'(t&%gt’oaf gﬂgﬁ‘?@%@%@? |hrr¥g9dtj e féng%c%gﬁgg%’k?épe F%igglgd%\éﬁérolggﬁﬁheat
treaboref02 ad 9890 The 42@Gnfdatinl fikn DA6He dosnathirbe whavghnge tihe ohtaadingspher e
gas to an atnosphere containing 3 to 1001 hydrogen.. This step is for

t er mi nafilifgn Py-HasmaoCYE-97 eputteans the tBicknesd Rd dltteriSP ayer sTIHy cobedimant y
‘excited . tidag hgds -i,nckud | @St

hydr ogelab oo s B SRR T P SR O Rener B 14 used.
the def aginedensplismOTVING 3 EHitIGRBAGICTION nh AYERS o 20 2nsuitiA0 filinSis 66 imabdi y
reduced to 10~~'/cm~ or |ower. To achieve this, the 30 sem conductor

| ayers & Begdipean gymiride dimg of coursatbwimay oehy sinslgdaverRrgeleanepts of eficayer
insul7§tinglagi | ?1935 its. fornied to un average thickness of 1.0 16 to 2.0 um
froman's g e PRSTT SltnlmrggSl haterial. The second interl ayer insulating film
may be for.ned @Fhdina QUERR SxidSFiM FBiREi Bl tsucheassn@lind HiEe thaasillikC.

pol yam de, polyi m deam de, or BCB (benzocycl obutene). For instance, when
pol yi m twmgfl hplasppCYRan which A& tetragibylyorthosgigdiehbne O-applniged-t e a
substrate j.s used, the filmjs formed by 5 baking in | ean oven at 300C.
T the SOGBRPRRCEF g Pl HerHG RS e giedaatap $RrGrRe Y E Back
type i shpmatpesey (IRScaHD) pakerdeakitd & 81 %a8s W 6.8 When'auf biB@rid@@Rhargt he

m xture is ann~iéd to the entire surface of the substrate using a spinner,
t he subShe atilecdns opide- filmattees derrreedhodnt ppivadee eateli8OCchoncte@stsecontls, gdnd t hen
the substrate i s baked in a clean oven at 250C for 60 mnutes to formthe
film tYsBefing’ BRs LB AR rEYAN POSPALE ETRY drataeal 109 e ona
interlayer insulating film935 is capable of |eveling the surface properly.
Moreover. the interlayer insulating fill m can reduce parasitic capacitance
since organic resin materials are | ow in dielectric constant in general .
However, organic resin materials are hygroscopic and are not suitable as a
protective film Therefore, as in this enbodinment, the second interlayer t5
insulating filmis used in conbination with the first interlayer insulating
film934 that is formed froma silicon oxide film a silicon oxynitride

1 r —— o - ~ -



z5 A silicon oxide film a silicon oxynitride film a silicon nitride film
or the like is used for the first insulating film936. The first insulating
film936 is forned here by sputtering or plasma CVD. The first insulating
film936 may be forned after contact holes are forned. A resist mask having
a given pattern is then formed to formcontact holes 30 reaching the
inpurity regions that are fornmed in the sem conductor |ayers to serve as
source regions of hdntaiepisiuapiandsctivEneyadii ot tonmlingsa arredfeourmlcéadslﬁg'mcbrdym

tchi In thi 17 f d tchi
S0 ot ob kgt P8y ne DDA S Ahikbs i2gt e Afer tnrehrney g3l SFRERS 9
changed 1@ Ratr&idMR Bhdldide 10 9@@%&%4&&%&%4}% ﬁﬁmﬁdté Bt R&% ‘W‘?hen he

insulating film93~ that is forrre rom an organic resin materia
et chi ng gasorcdawns tokvechsback The héﬁkeﬁﬁdn@onﬂmte’fedkyetr venvfliersfilm nd@binayer

insulating film934. ? The et chi ng i.s further chan\ged to CHF~ in order
to enRarfeCtHE s SPECER EOTa Wopﬁétl%rﬁfc@ndﬂct‘ﬁ[ ay Eviemabivelvs i gat e

| nsul atifage{o|MaPOfpduicl m%fim gh)% FHOMAB i) QbR FinfHeSnk mf%hé)pifemeﬂgq isferet al
conductive filmis forned ttering or vacuum &vaporation an atterned
usi ng a avaskandbgef elemens, bhmmléiycﬁmdcmmamn@m wmtmnagxdm afafe 9@hehB 19;4e31 to

Though not shown in the drawings, the wiring lines in this enbodi nent are
formed fA°BKi-a PRANEHAEET 61V isrpSed; PR (the BeA iEHME SENGICULD L#ier-anid ifcral | oy

film (Al I h [ r-
conductlts-géqllﬁlkr%ﬂ%{ges odrn:rr% lﬂ: %rhlht%lc?agét t% %ggéﬁg#m@é Om 15211% LfF‘le film
i s then sabeldest boovetal mdarhe arxeden Sfél’fbcﬁﬂﬁltg)n iSAgamé[m& ib rpadffs:marye;ratiu@@rtdum Ive

filmis used in this enbodinment is an indiumtin oxide (ITO filmor a film

obt ai nePPBYOReRs- ngn2hismmiaenty# N fibigléorpredoy aihicknash i dAY axi-del heTWe
anode ggzim \Ml?]lei' Bé%r?rh d%\psgvgl?termg gfﬁ)tht\%caq (R Farsze\fe(gr bapthe 3% i] \{hlﬁ uq tl.rlln W't

line 94 € anode ectrica y~connect 2 dear e regn on
of the qummnd@qwml | inngthtFdast ih@ W $hh had itha8Qdew HdstatitvtiRiofdeP @b Bde MBY
receive heat treatnent at 180 20 to 350C. Next, a third inferlayer

i nsul at ithg W filrmag 4 gajescléatroned 6rﬂesindvlarﬂ§c$@vgﬂ4f s WHownis i20 yRqn orBweAt this

t bst.r at | t
Por it e RURT BapE A e teodiehl TRET e Be SRt R on by,
br eakagen@t &eod FanFURsivrR %aéﬁyen@%&l asnoiyfg%n%rme aNVﬁlw érmtﬂulfzhdlan R46

having an anti-electfostatic zs effect (hereinafter referred to as
anti - el echibidet wx fagse fthe m)Slstlst orfemrdinglyhehe¢rhibe dWVifimeis [fayead bynguktatinggg fi |l m

94~. anti-el ctrosta il s formed froma material that can be
Femoved Byt G T B te TS o B « BRAF Rrfcker ot 6 Hio®

anti - el ‘?ﬁ?ﬁﬁﬁésﬁh'gés hés@totnlﬂ% 1§%W@1§r?tlﬁ?bé &%osffo%é‘rﬂ | A5 @Result, the W film
anti-electrostatic carry case. Before changi ng processing roons, the TFT
substep atcen himata feastivitnbEhed2@ h@cst eps above may be subjected to operation

30 testing. We the . TFT s b rate |s brou to the processing room
(clean roon fogpfgermg Lgﬂpq WKt foFR & q%ldng I’eth-%ﬁ?dt Iggjgtant conductive

‘anti-el at f 4 VE ya_e/\@%t bin rd
interlayer ﬁ??ul 'aIéﬁlen-lg;EJ ?Mlﬁm{%%%mlégr%t ﬂ % §é%ygg§,5a% QIﬁ;glﬂa Pﬁoé)t“me
openi ng aatouat pHXietdorokr ishatdedabnits ei@stering lzas,hbe phoeal §lrdsght tkabbaimg Ta

element). A resist is used to formthe bank 947 in this enbodi nent. The
bank 94fﬂmn18tqqﬁ%d npisusiehe 13 Gl ppupcclingmff-n i CRAGES ohAdlzaliiedt 6n of

t he ban 7.t r re de t th the
wring Pras” i Al Y JRapRIMAR Il BEARES 08 L BB BEh e 6 the
oper at i e#idtestlyi a agaaﬁnna;fnt[erpuaﬁe lisS alifu@UIHNt LQBINOakN @ pHOCEESINGor 9omf Or
formng a light emtting elenment. A though a resist filmis used for the
bank 94¢1qu03 i sAdgtigui mphds‘aca@rwﬂvaéomrrferilbmfoamﬁéi granpase of gl T filan

acrylic f benzo ut ene on oxi de ar. t he
i ke may tﬁlggdﬁ ahgryé §UC p@%ﬁ’ﬁ(m@m 10 édgﬁl ctIl(SlP lrlr"3(’3hr ganl cC as

| ong as shéwh $n GRABDN B120f it iSFtHcaYd ftgfonhfa ﬁimmﬂm@ﬁewmagﬁodph@mh gspused to
formthe bank 947, it is preferable to etch a photosensitive acrylic film
and t3herhhlplerref8@rQﬁ w 3 rt@a%(h@m uaderla‘(elh@%r%‘@@t eHCEYen Gryep S o s s t| ve
acrylic.filmis rf.ormheat . is treat

o Ss0cPIGE® JHERERE10 bt FoRb gt A Fo b RReub GOt bt o S 2uhebe® o
performed on the surface of the anode. In this enbodi ment, the surface of
t he anode 944 is w ped using Bellcl eagl s(a product of Qzu Corporati on) to

| evel the surface of the anode 944 and renove dusts therefrom In w ping,
pure water is used as a washing liquid, the nunber of rotation of the axis
around whi ch



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 zs vacuum nmay be
conducted after renoving the anti-electrostatic film after w ping

t reat mentst tior sdoedf ome, ther silingn Ifiilrgmre‘eamtet 8 inuigutelcemmmt of Allstioomettalnderhati ng
film 948 is.fo ned to cover the t.he _anode 944. The second

i nsul at i FFFPFN" ‘i‘eét"afﬁ“é%géﬂ? CP&%. %Vef. ﬁaﬂds%hfra@ 4iigsngimPdBe fifm  a
pol yam d |l ea b I o
evaporatl%(‘)igé g%&??%%ﬁﬁgéy%gbgr ?ﬁ%QFFiég%gda ?ﬁg%R%QEE:%ygﬁg%%og}ﬁ#%ﬁBy
form ng fohitls: heastdsatanngorfduknive l@wacslonnglﬁ)mimmsmrface of the anode 94d can

be avoi ded and degradation of the |ight emtting_elenent can 19
prevented. An org HFd”@Hﬁ%BﬁHddﬂé§é?“QQQBQ%H”éh%Hﬁhﬁﬁéh@5ﬁ35F&9paﬂﬁéé on

e seoondninntlgd Fidnd 1A Ods AV GAROOR (190 3., MIAQ el ect rode |s used for

t he cat hode of the t emttin enent hi’s enbodi ment, but ot her
known nmaterial s Neast, benﬂsmdﬁmnsmbad:ﬂ&nﬁﬂEthgaheqﬁ@ﬁﬂﬁﬁﬂﬂﬂﬂhayﬁhn@48 is a
| am nate _that has, in addition to a |I%ht emtting Layer, a hole injection

| ayer, allaIi&stiahiagdeaimegt iskpeicd - e E%leséﬁtCﬁW&ﬁ?ﬁW‘tfi‘ Aycandyeted ugger
el ect rO“flfs{‘Jf»t‘émh Sndlaé’r?sfandaseé’&ﬁ” qlﬂgéfo%dmo% c¢. in conmbination. The

structure o organi c conp used in this enbodi nent will be

descrigbed in detlanhlsteaib@mmédn atnmcsp achiadhfRiws SURREICIPOFNaheCy.and fed S
used for a hale injection Iayer to whereas a-NPD is used for a hole

trans porq‘iu Hehipggas, thasmtie of sasHoW agietherenfds soriaed/Byl bvagdilaf 1M ME1)i ght

enittin 5 roeed .next this odi ment iffer l.s are
used for 3%¥ eré%“b WVﬁ?f&l853$5y8F§qgt0&%Pgaﬁ1%?6%%|§£E8g§§ﬁhg?)ayers
that emgovdrobt 204 ﬁ’iVWcﬁf ent a6 gvén 1 N@c O5BINLE GOROMRSe! ax&N)Ssd Qrared in
this enbodinment are t5 three types: ones that emt red |ight, ones that

emt gr @@hﬂtaﬂtgﬁlﬂlty negpidveotedisbieheeltagails afpliaé therght . TIN w flypevsetolﬁedarrgiamm
conpoun ers are formed E evapor.ation.. . Ther ef , sible to use
2 et rsC b ertPiiRingne TR Y, HaPayBRUTPRO AR R IcBET (RARe pernes
bet ween éi'élﬁﬁ%c%ﬂ&ti%hé‘ e\bﬁhoﬁ {énqmnoe rn]é thdg haxe! tbaaere met §eéo%g Eﬂcgifﬁfo s
formed from ed wth 20 DCM Instead, N N -disalicylidene-1
6- hex ane@inémonat(éﬁc; amdr@z (@t Ysefl Zn Eeshinmngas, ﬁlmpetub of gas flow rate thereof is set to

30 /30 SCCM, and RF (13.56 MHz) power is given at a pressure of 1 Pa to generate

plasma. RF (13.56 MHz) power of 20 W is also given to the substrate side (sample stage)

20 so that substantially negative seif-bias voltage can be applied.
Conductive films 910 to 913 having a first taper shape are formed through the
first etching treatment. The angle of the tapered portions of thé conductive lavers 910 to
913 is set to 15 to 30°.  In order to etch the films without leaving any residue, the etching

time is prolonged by about 10 to 20% for over-etching. The selective ratio of the silicon

oxynitride film (the gate insulating film 906) to the W film is 2 to 4 (typically, 3), and

b
(%]

hence the exposed surface of the silicon oxynitride film is etched by about 20 to 50 nm
through the over-etching treatment (Fig. 3B).

Then first doping treatment is performed to dope the semiconductor layers with

an impurity element of one conductivity tvpe. An impurity element tor giving the n tvpe

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

semiconductor layers 902 to 905 are partially doped with the impurity element using the
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with (1, 10-phenanthroline)-tris(1, 3-diphenyl-propane-1, 3-dionato)
europium (111) (Eu(DBM s(Phen)) that is an Eu conplex may be used. O her
known materials may al so be used. A Light emtting |layer that emts green

| ight can be formed from CBP and z5 Ir(ppy)z by coevaporation. It is
preferable to forma hole blocking layer fromBCP in this case. An al um num
qui nolilate conplex (Al q3) and a benzoqui nolinol ate beryllium conpl ex

(BeBq) rfayt becusege icnsdweside (ke YHyend ARy abendsior. veid rdtvofiisan qupa thpdrat e

al um num conpl ex (Al g;) using as dopant Coumarin 6, quinacridon, or the

i ke. arﬁ@pﬁ’ﬁﬁiw rhaf & mr@E%ﬁyaéFE@hs@naswmso Uoeriagrbe SRPYTLY fEmeyer

that emgs: blue |j -or med ' I S. Pstyl vl

der i vat i%ifwﬁwiﬁﬁgﬁ?ggﬁgéﬁpﬁ %&L@@aﬁg%?%ﬁéﬂﬁ% sl t(‘*%"?é) w&’%ﬁ‘k‘ém hn))
that is phoRfhoruz{Mer aarpiceshaviiegipinaraeetd fiRssimposidioasioplng. | Tgand, or
4. 4'-bis (2, 2-diphenyl-vinyl)-biphenyl (DPVBi) doped wth perylene. Qher
known S mgeBfandIREORAY the IBpUBEY dement [pniretasing ba ntiyphepsiueivity dyet07 & for ned

next. |, 3214 i 3 e-derjvatives, 5.1, 2 , 4-1riazo derivatives (e.g.,
Tary . of The PRRRT 2R AET SELL WP bRy Brdon P DGR Bl ng | yer T this
embodi ment, a 1,Sedondletthin@ziohier-defsi et eotRubiditost feiovaid BY r@%ARAKRY. 1 ON tO

thi ckness of 30 to 60 nm Through the above steps, the organi c conpound
| ayer haWiensgcand giahingt fregimentcisucaTipd auomplen tdrd ¢tghingi eondivionsiamd rfourth he

i cknesSRBREo: 1o serpl Pichis PeoBe’ i FhiredmF e V& T8 hny i n
thi ckpesge 1% h@aratbgi@érg@awa, CITRAETY, hRYRE] hS edcpmBBs, thOfAdipse rde0 of
the light emtting elenent is fornmed by evaporation.” In this enbodi nent,
MyAg i s theyeaf if o¢t ta 30GNRCEMY end REML3.HatMHdohsivwdrus eivet hea pashodef dfPatthie
light emtting el eme . a A is - Li alloy film(an alloy film of
al umi nurFaTac ?*ﬁm%mné%@wﬁﬁ%ﬁf“g?rneﬁ 2By‘k"ct§-ﬂé%§afﬁattpdﬁe SPOYRtfYiAEm and

an el emggtn hel QREH et & OBstdntRHily2 nbdhtivh esq@feﬁigﬁdioﬁa%@hk SRk ahSPe

used. Thus conpleted is a |ight emtting device having the ructure shown
i n Fi g. FeBned\updartthenhifb diciing reenditiensaaed®nddet|vet filensd? 1Gamoi 2 1cehground W ay er
949, an(z. the zo ﬁfﬂérﬂ de 9s0 over| ap corresponds to the light emtting

el emént LR 35d they e filmpate qtelend ta e tmerfleerradfite FET 1001 are TFTs of the

driving circuit ywand 1 £nst iHeUls; ﬂ%\!@.- M LNghe TR0 rrent
controlling TFT 1003 ar g%rlzh%skg??t e pilrieflé%mc{;rlﬁgg’ng]% %hl#FT%mng)tnﬁeaq%ri vi ng
ci rcui t camtggeti he thdbarthfetdhing @indaionpor Under thafourer étotiing domditibmwe agaixeure
substrate. zs In the case of a |ight em'ttig&g device using a light emtting

el ement °f Gl Gl1\AnAOz iy Biadt ascethipe Sipernd &4 O30 PHWerPUB OB itV Ihg a

vol t age t : [ [ 0 Ts due
to hot 3?%(5:"??% 1iPsa t%%eﬁg\‘{ise rigsgjhés' E%FOQIBZStan Mg%ggg%%ﬁﬂgqég%%ﬂ éo%nrr{())c}g?nent
descri besbsaaat bide (exappl Lageh spriagesmbsahtimbnutativdrdelfoias bolgdde Bnidplicdg
device with reference to Figs. 19 to 22B. 21 Fol | owi ng the description in

Enbodi méfifretp, The Wifdwsis ¢frhed nadeytbe heurt eighigg cpadippmytor ipsm| segeidsshype
conduct ich?dJc.il/ér?I 993 dqbzggg.cog phe gate insulating film900 as shown in
[ * ! edz.?@u S qh’énp

Fig. 3A are Tinls 'y, a process where the conductive filnms

907 and 908 ar e Takgh&dnd dd§indGitaPais kerrRd Yat tia leQQlﬁitHe(%efrﬁédﬁdﬁ@cﬂﬁiUﬁEfs\ﬁcﬁw ayers
3901 to 3904 having a first taper shape is described in Fig. 20A. ICP

(i nduct doeddy Wb edyps asprely elanidnt ghrioy gl seedsdcond ships @ist kordpctiTh dilmh
a Wfilmand

o Cart aPam i DTde £ theeghe # s Feth R O e B dededivdy
respect igyieled ohethe kRe T the channel formation regions that are in contact with the first n type
impurity regions 914 to 917. The concentration of the impurity in each second n type
impurity region is set to 1 x 10'° to 1 x 10'" atoms/cm™. In the second doping step, the
semiconductor layers are doped with the n type impurity element also through the tapered

30 portions of the first laver second shape conductive films 922a to 925a. In this

specification, portions of the second n type impurity regions that overlap the first laver

14



/[ 25/ 10, and RF (13.56 MHz) power of 500 Wis given to a coiled el ectrode
at a pressure to of 1 Pa for the etching. RF (13a6 MHz) power of 1~0 WIs
al so given to the substrate side (sanple stage) so that substantially
negative self-bias voltage can be applied. Under these first etching
conditions, mainly the Wfilmis etched to have a given shape. Thereafter,
the etching gas is changed to CF,~ and Ch, the ratio of gas flowrate

t her eof se®ndethapo cBluctiBO filand2RE 1§ PA5HGrdvER)edplone (o0f sQB& Wri ‘Sveiyen to a
coiled electrode is at a pressure of 1 Pa to generate plasma for 30 second
et chi ng ICSENS(heTeas ROBINS SE W Sc6PnDD LXRE FPHTISoregiove Fhat 80 nRkeovsBR thealis! si de
(sanpl ey, St ant | , tive l, f bl as. vol e. can.pe
ool | od 0 TP e R R e ML S TR BB e e ¥R BOFRRARG ¢ e
Wil m asgomst(EhredAqt about the sane rate. Thus formed are the conductive

| ayers 3901 to 3904 having a first taper shape. The taBer t her eof has an
angl €5 of 45 to 753hoyn hEigr dBr impryrsy esgiensd3Ri(Piae andtd3anr andeda (3g3amyd

resi due t alol| Lating fil e ing time is.prolonged by
wbout 10013 BosRFER Moyl hhigol ks R EhoT FRetk Uy W Gafre

i nsul at kngetdiel BYSOGIthatanas'eTRDL  cOMesRdudviR tSfE@of \HeSTmhARE re SHRPS32
conductive | ayers 3901 to 3904 are etched and thinned by about™ 20 to ~0 nm
(Fig. 28 93Xspewgivdattheonesendneivetyalipmg Thedmprentregions Bitlanst €38 @e ashown i n
Fig. ZOE%]% Wi taho%_ar enoVi ng thg masks 909a to %&)Qd.rlln t he second .etching
treat ment oAy @ ¥ LlERE @anaete by d0RTEARE SPHPARN S Y F VIR AT JTBETBAs f | ow
rat e ¢ heteg@ht ihat gFJTes L3102 ﬁ@y(f(e hdbcBfiy *ite 38nBmd 43884 MbkducROWRLveRf 94P0 Wi's
given to a coiled electrode at a préssure of | Pa to generate plasma. The
subst r atrd 825% Heskep| Brist @wgbis dopum, vt anasiRH30 846 1 Mriz Jorpedes cofer 28 Wt 0
apply a sel f-hias | tage | Qqwer t han at .in the first etching treatpent.
Under . B4R é%fga‘?éf eﬁﬁﬁ&%&?aﬁt‘?*%@}’er@ ﬁ@g P4 P4 iabare to Servpas adba e EoRduCt | ve
filmis : us 2 L ViRol .aye 0. 8 j.ng, a
econd T ane g L P Re T8 i B A Ao e el 06

t hat ar esingtdibowsr €8:HM)t hThheoaennndon ajfethe singeity dod i parviag | thy ey sv@905 to
3908 are etched and thjnneg b% aboyt 20 to, 50 nm After renoving the resist
mask® FIHOEFUHBPE G Cread et 2T oAnmsar ns2ehpltbe R YR INPEHHUBEIONS | ayer s
W th angijo|irddzy el ement that gives the n type conductivity (n 5 type
inmpurity elenment). The first doping treatnent uses ion doping for injecting
ions w thout naAsaskparlabk,ahe pltipd hepudipirdpdonstdde aadeG8dohapetheShppety
conductive Iaéers, 3905 to 3908 are used as masks and phosphi ne ésPH;) gas

di | ut edClBRReMyIBRIGHES 1B DSKRSsmdRENGlYs  Elomever thsyp ae énpwdtyiregionedda and or m n
type i ' Welals 1 .ain_an n_type. i ri enment
in a fin?%{ h%%’nlg(g%% r Elitl gﬁq‘?%&@ﬁg%s%n‘% g@h&%%‘{%@ F%@ér(gmédggltogr%u 'f:ﬁ%{"(r)lgﬂl'he n
typezd NPHTY if yhaye@é aoscd3O00 tHempAdidy flompmdof fiualy thbipsypoRbfictiviii &
contain an n type inpurity elenment in a first concentration, contain
phosphofapsentiatignchyde st Haes dighst thansthe@oppentigtion wf 1 impenty/ demertRhgt  200) .
- For med pextar fei(go%td ‘gasltks 3913 and 3915 that conpletely cover the

Seni conduct oF MR8y dnd 905, respectively, and a second mask 3914 t hat
covers the is sekf&dtctaPBist SHARE £ ARAMALE Yifin|BY8S (3R RNhE REcosahganduct or
| ayer 904 and covers a part of the sem conductor |ayer 904. Then, second
dopi ng tandagtmgniaydrs 923 meld8d end thengath énsglatiop @il diong shreatindiig., 4E.heThe

sem conductor .1 ayer 903 is d d through the second taper .shape conductive
oot 3906 R T e T EEE Rt P S TS A RIS, W h t ype

| pur i tyi@neiTRRe fifh, 8r 8 S4RRGHAVERNRE 38dvRMTiIARGL eoxwmgnémgxﬁi atrn>d¢ L&gigns 391C

and zo 3918 that contain an n typé€ inpurity elenent in a i

concent it imerlayac msulhiag ilmny§ret isrfpuméd fromeqi morABk7infderimg ntatar@abighThei s
dopi ng, .which coptains an n ty L mpur i element in a second .
concent PERNER OfdBh LTt in HERBHERIAIE R O8h et rarPbio ofd £k 16 Sitigpny x
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 1s set 0 300 to 400°C, and the high frequency (13.56 MHz) power density is



109 atons/cmi. The n type inpurity regions 3916 and 3918 forned through
this doping, which contain an n type inpurity elenent in a third
concentration each. contain phosphorus zs in a concentration of i x 10- to
1 x 10t atons/cm (Fig. 20D). As described above, the n type inpurity
region that contains an n type inpurity element in a second concentration
and the n type inpurity, regions that contain an n type inpurity elenent in
athird Sébﬁ’cfghtt@ 8t Bricreabh edgogria @)‘ﬁ@f@&q n Ibasiligopiongnisidedilimistused for the

enbodi wever .t he ivided into te o dope
The <o atk BT o b S 100 8. PlecRirRathe i M el E i EoRESgbe o and
3920 forNgRNVved iNMg, mﬁo@esm{g%@im@orﬂhaymh$o§@d1%n%eﬁd an 1%?&11% cMeSnbiQneed as
shown in Fig. 21A to conduct third doping treatnent. In the doping.

di bor anee(uBthé rgasom pressuad td»y?UhycPtOGg@n tior subistvare acrepgasiradid 3w HY°Care gas
is used t r in the m, conduct or l.ayers. 90 d 905 ur|t
oot oge 4851 K ety B0 Mg NS 2o BB e oCe Mimer orebs B RYC Y

concent r1§§u'laQﬁ‘1 6}"1'191 P34 ¥Re Hﬂwrl&&nyO)[Velgihggﬁ)’&%%zﬁlﬁ’l ﬁﬂ?ﬁl]egfqgﬂn Eh@}, NeenLain a p
type inmpurity Selement 1h a second concentlation.  The p type ifmpurity

regi ons FEB92 A siichi39RBe Wk ahihe dinttantariayep idsypeing rfmhnraan ye ébraradsimilarlyab§ i r st
concentration contaln boron in a concentration of 2 x |O to 3 x 10 r~
at ons/ cilasBRGHYD F@lélw NHpurity regions 3922 and 3924, which contain a

p type inpurityglLe r i QN 4N
concentration of 1 )%E%[E) nl(d?mﬁ S%%CIQQ% atonsalca{/n%tgghg eac i?\ glﬁglg%tq?})}%edr@

I npunbt wseewi dups tms?emlamﬂua&zznaytckmh diffierenl conaerPratipieandigive ideyn gken®pt in a
second concentration are formed in regions that overlap the second taper

shape cORPUBPEFENUFIY. 30DSACEHOB Gl sckicypdy thermal gonealing using pat
interl a%ﬁﬁeaﬁlﬁgg!ﬂ%g&%‘g Lds{-;mr%%glﬁb%& llf gf&*&g@;g%%@ Ifil! (R p G219 ML 5 grﬁploglztﬁn or a

silicon oxyn iI'mforne ave a thickness of 50

nm |In ofsted. t Theive atkhNal iORoddRMd" BN hidofhe aimi@phékywih afend:agthat are
used to dope the sem conductor |ayers, heat treatnent is conducted at 41(1C
usi ng a CPRfCAHAEN g 1Hwam of fesatnrelerably 83 PIyRObishat dstcrperaginios dRAGR t or

Iayer ogen -8 nnitri ilmor _silic
oxyni 'gowdﬁyﬁm LH‘IGD heat{ﬁ?)r saf Harhf"aeir’ré'c“‘m%%rﬂa’cr:]mhlesv'e"&g(f)dcl P{hlesrcondflﬁgéj)éﬂthan
the et Begec fat fode hdERS & ﬁgxr q@%ubéhak@aiat thae afvBBkt- r@at;tta@@i: RyusBTAsmy be
used instead (including A nmet hod using gas or light as the heat

sour ce) sustraterf0hlager atnﬂedmgﬂﬁpqu@"f@arrl ed out u5| ng a furnace, an

insulating fil over t h e eI | at
filmis for rredmbrf 98? %F?)t tl’i%aé‘g %“3%??% Cata ?{ggf’lcﬁ(‘%é@?‘ém #%%Bhere is
set to 3rysplucesd (R SSRLLbEARAT RYER 1§tiﬂ@%h@eﬁareﬂﬁ P irdt & BpRVER M urity

oxi di zati'on of the conductive filmthat -s forns the gate el ectrode.

Al t erhatrdgieisyhearie deped wathduCrap Laylensnnaythbeeripdiadaltdt etht\lias h seéicongl
can, be seen in the above, there

harrmnichB nm, |i ht of a Aglas
are sevEHEf @ﬁft St Gelon HES RBEPIITIFTR) ornrls deu! 1 aojdnendhe
serm Congul:Alral Y e cANdEBIARE! AOlucedfh ﬁ@@%ﬁleff@%mﬁégfm that suits
him On the first interlayer insulating f 925, a second interlayer
i nsul ating fil N8O a89Mionsstdporsedofedhy acatep ofchydboginhiicy thendetmicateluéiok m i s
formed on the second interlayer o
layers through heat treatment” at 300 to 450°C for 1 to 12 hours while changing the
25 atmosphere gas to an atmosphere containing 3 to 100% hvdrogen. This step is for
terminating 10" to 10'%/cm’ of the semiconductor layers by thermally excited hydrogen.
Other usable hydrogenating methods include plasma hydrogenation (using hydrogen
excited by plasma). Whichever method is used, the defect density of the semiconductor
layers 902 to 905 is desirably reduced to 10'%cm” or lower. To achieve this, the
30 semiconductor layers are doped with 0.01 to 0.1 atomic % hydrogen.

A second interlaver insulating film 935 is formed to an average thickness of 1.0
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insulating film 3936 by sputtering as a first insulating film 3927 for
protecting the TFTs 24 frominpurities (hereinafter the filmis also
called a barrier insulating film (Fig. 21C). On the barrier insulating
film3927, a transparent conductive filmis formed to have a thickness of
80 to 120 nmand is etched to forman anode 3925 (Fig. 22A). The
transparent electrode in this enbodinent is an indiumtin oxide (ITO film
or a trangpapenfroh ananghndt ingelafin macdiahi Mt dayorl iKieAgydrigdularingXildemai t h 2
to 20J of zinc oxide (ZnO), A resist mask having a given pattern is then
formed t% feFRRd it 4Bt O3NS IFURCHRG 2 eypl RS mbm% ReTpUT- PYlvRBHons
3916, 3 . ers to
serve aj;o gyér&?%%&?%ea:b gnés)@%?bé ?gé}r?%rbg“eng%”%f&t} nt ac(tn ﬁ@?%&%g%t%&xﬁed by
dry et chhags th@nﬁllﬂqioﬁi\lfm@r@ﬁ:duﬁtet \appniddl 1 4 Sutiseted RYd SRS isNgrhEd yacuum
evaporation and patterned using a mask. The filmis then etched to form
wiring lhekeg popolepp 039 at 'ﬂﬁ\%&gh Ihoke sivons intarlavee llmﬂé\mﬂggfslm ishormed iohg

lines i nt. arefor om a Ti

i ernodhile” sERad HBRS iidy8hTthd FM alal] RohGel Mo SlndB bl 20 o
500 nm tRe hi@:&tlre isapbhdd @ th@%ﬁtﬁﬂc%yﬂ‘écd S¥HE abtsheteflsin® B383nekr Sth QigRdietio cover
the anode :92S and the wiring |ines 3929 to 3935. w, .the nmanufacture

process Po¢- -beasedien ¢ bok piatept %@rfer 601ecconds endithenithe subviete fiy oaked i ipaglessi ng
room for_for str einafter referred to as first clean
room td&E" 6‘%??%5&-%%%?% il"r‘?‘le[ﬂ " a light enitting el enent
(hereapnafter refRide@ried 85a56GaME ifuBARg MR al] Re Qédéﬁa ﬂ@n&%@%ﬁmbhe risk
zo of mixing the alkaline netal” fromthe ®al kal i ne metal material, such as
Al or MiilmuSEdisfaapahilhef demchiogiehcosurfdee propghly. eMorddvayg ted enetiyer frsolating

active I %ers of, the TETs. To.avoid contanj nation of the TFT. sucg‘%s]trate by
dusts il el UG A2EPEE 1 PBET AR SBFS CHAP e e ANRYE B ¥ heOWRT UHBStFat e by

static ebgghdil £l L¥ndMl i NGk AR, B9 rein' flaterlll Brel higRaItc RAYIHY RN
anti-electrostatic effect (hereinafter referred to as zs anti-electrostatic

film isuitabierme aoprotdveive Hilnd iThesforay es in nisisleattiodgndrit] the3@36nd Tierlayer
anti-electrostatic, film.3937 is forned froma material that can be renoved
by wdf ef® %‘&Hb}s ¥R GPWB}“aEP‘Frﬁ‘P@ thetfddeterleyy. ingdayne 1ilE Peddhyris

form ng i, Q¥ dm SRR QxR Ui, b sllﬁbngﬁgn ﬁ%&%ﬁﬁaakﬁd TRYoPRiufdOhRe 10 a case
capabl e of preventing electrostatic char~_e damage during noving. Before
changi ng pr ocesdihngec@munBieriager iFEﬁlaang)ﬁﬂrnaeBé fobratd Ifuam 3o orgamis hesdiatihg st eps
above may be subjected tq operation testing.. The steps up through this

poi nt ameaigrE %YO&%? moistpre and gasst Lighb emiting glemsam 4161 kaqi 9 diH Al ch i s

shown | ’aﬁ%ﬁ%‘.ﬁﬁg ur%&'st%\‘\é SP ﬁcﬁ{_yﬁgﬁ)g 1} Jact VA 4 & i GfhRe Ak %c%‘?}‘?a“t‘%ls}é@%e in

novi ng t strate rst pr ocessi ng room he secon

pr oCes s ioRgnfcORin 1Egﬂatﬁigaﬂm & fdrideanTinferydsihsadtthgnilyn, heisroovied vitad veeits
different buildings on the sane prem se, or between factories (processing 5
rooms, dight emistingelenepins pasiyclsgmded hy moisteeand OEY&eésfe'BEr‘tedcfméthi‘fﬁé sane

| ncor poreashrll %rgulagn l??mvga Mo he{l:tt %Eér%?ep(cﬁlrlng%ﬁeshé}g em18mcr devncg. i5 I o%ea& 00Ns)

owned by erent |ncorpora n any cas MOVI /g TS carri Ut while
t aki ng aherideWiirst thsd RIBE il 86 TEforsdl Hh ftikd @coﬁmﬁlrbndtvh.emmauﬁcaﬁhﬂK)e:,

process proceeds to processing in the second processing
that is formed from an organic insulating material.

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

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

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

source regions or drain regions. The contact holes are formed by dry etching. In this
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room (clean room which is shown in a flow chart of Fig. 19. The TFT
substrate brought to into the second processing room(clean room is washed
with water to renove the anti-electrostatic film3937. Third interlayer
insulating film3936 is etched to forma bank 3938. The bank has an openi ng
at a position that coincides with the pixel (light emtting elenent), and
is tapered to cover a portion where the wiring line 3934 is in contact with
t he anodes@e28ixaurd af Clcoanglr Of Feusedgestabingt e tarcdeth89R8. indiatiry &im 936

enbodi t, e t5.bank 3938 is formed froma resist to have a thickness of
about Tafnhﬁ' tAhete ié“gp%?isrlf fhepﬁé’a%‘%?éirtatai%ﬁwcr‘égflpﬁg SraynbeegeciBriheseanhi n on
the TFT ;suhsidahQuiiuant 938t @ad H%ﬁﬁ&?ﬁ@npﬁﬁ%?ﬁdﬁicn&sfn%merihﬂ Ol i,L O
prevent degradation of the [ight emtting elenent due to noi Sturé and gas

r el easectdhingrpdshie skitnked3Q38, to 101 andrd.aoetaf thé fiest baaka @9 IGuidingduared. with a
second insulating film 3939 that is a silicon nitride filmor the |ike.
The sécond 9 %%’%ﬂ &S lg&‘ff}?qr Fhaesy 1o SHn 1n auder & suhgngs hanselestivsrratie stithribe t he

i ght enittd npj . Ah c e i of
the |1 ghe o v g e e oA R s . e R 5030 1 6
al so calthethbeisetond barrier insulating film3939. Next, the TFT substrate
is baked in a vacuum In order_ to release noisture and 25 gas fromthe
resin insul ating* fat#hBHuGYE iRy ist leenerh Ak SPetaingQIURAFH eRMRYgReralien eethduct ed
at .a copahaiby dRM:eE Rlok! ATl OF EARTRNE Qo Hornl Ol 11b&5837 ThSAaki ng
in a vacuum nmay & Conduct ed after: renbvi ng the anti - FedtFostattc TTlm or
bef one flaoogingod shghh ignhd diating| @esiting Nexd in tBR c@1bBahé GRRewBd fbayer 3940
is formed by evaporation on the second 30 insulating film 3939 such that
the or gatidaEshsolindm wytarm thiskeess o 66 nepandaan aligyt fim G- Bty e 8vithon t he
organic n er 3940, a cathode 394l is fornmed by 26 evapor at i on.
Thi s enﬁ%glfqpﬁgﬁ P%(ch%ma MyAg el ectrode for the cathode of the light emtting
el ement, but ot Refarcporen: FEAEBEHR! AR YorkRdURGELH B BRUnestE 80HP2MD fm.
conmpound | ayer 3940 is a lam nate that has. in addition to a light emtting
| over. dhhdile i tjeacitéhed th 49er an andvis! W(Fgn §p0r t Thytrimsperent condet@ct filon

transporti ayer,, an el.ectrop injecti.o er, a buffer 5 layer, efc. in
conbimaltehit SR Bk Eansotim rayere ERoTHiE i e eFerined by
fol | owi RE204RfIRRUxidE (790) WirEabRd s8at. 1. Thus conpleted is a Iight
emtting device having thé structure shown in Fig. 22B. A portion 3942

wher e t he anodeTB928¢da et vrigamidctocmnmpdudniactyerd 3848y vamhdht dexig atitngle 3941

overl ap,.corresponds to the |jght emtting element. to As described above,
by sepahit 4G HDEEBE LA RO BOHFHGraIN SRRk oy &l oRiATboy BegPurmeat  f r st

¢l ean 1 eoflolihETER (PI0GRIS| P ARREUDG: A JHifdnay LB HEM fdalfithial eAP 1!
(e.g., a secon%) cl e(ar%Oro?)rr) , an active aylger 0 Q}é TFT can be protected from
an abkala ¥#°@etal nmaterial such as Al or My used for a cathode of a |ight
emtting el emsn& and an excellent light em{ting device is obtaiped. is
Enbodi ment 3 ext, a third interlaver insulaling film 945 is formed on the anode 944 as
shown in Fig. 5B. At this point, the substrate may be moved to a processing room (clean
room) for forming a light emitting element. In order to avoid contamination or breakage
of the TFT substrate by dusts in the air, a very thin film 946 having an anti-electrostatic
25 effect (hereinafter referred to as anti-electrostatic film) is formed on the third interlayer
insulating film 945. The anti-electrostatic film 946 is formed from a material that can be
removed by water washing (Fig. 5C). Instead of forming an anti-electrostatic film, the
substrate may be stored in an anti-electrostatic carry case. Before changing processing
rooms, the TFT substrate that has finished the steps above may be subjected to operation

30 testing.

When the TFT substrate is brought into the processing room (clean room) for
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Fol I owi ng the description of Enbodinent i or 2, the manufacture process up
t hrough the step of formng the second interlayer insulating film (93~ or
392C) is finished. Then, instead of formng the first insulating film 936
of Enbodinment |, plasma treatnment zo is perfornmed on the second interlayer
insulating filmto nodify the surface of the second interlayer insulating
film(93~ or 3926). This nmethod will be described with reference to Fig. 7.
The secd@rmihgitaeiigblyemitting Lﬂltanémgtﬁei dmh-¢le@Bostutic3HREG) Y e eicvmy e |baswater

t t t ki nds .of I d f h

cone ot M5 BE. ndBD BN TSk i Sh AR gl DERe RO TAFOJerarBd EtbahT o O
hydr ogemf; hu%ldé,%mnam@dr;ﬁarqﬁmgam[(camemeasmmzhelﬁ@vel@rwml%}muﬁ]@ ddidnrp coat is
newy f ormaa on the surflace of the second interlayer insulating film (935

or 3926Y)esnt i¢ ired éx itn tg bholn€47 mrthls egrimdpmen. t hibe bankf %emltbl‘ach@mgmtntt 0 a

di fferent functional The surfacge nodifjication of the sec
i nt er f ayet? quhimr%ﬁ H@gﬂeﬁ ppdpdegion ogg‘@éaanlgé“?mfgca&fﬁ. RFRPTHIOR W gﬁ@\/\‘hei n

Fig. 7, aao&%e§§caat£épv%§ﬁweavlilﬂg e lc,onag&l)ag :CI{EIfgf 88§ SPhOTFTRELIAEONTy be

interlayer insulating I'm (93~ or 39 filmis called a cured film
935B i nstifjeged pechd Dpﬁhn@mesfrh@ agaih mfpr évantrsugtel ieastheofrogasingrroomi &t ur e
fromthe organic 37 resin film In this enbodinent. an anode (ITO is

f or med 5‘?rfré?gtill1‘§h%‘ﬂ?‘rﬁéﬂb?eelﬁ’ﬁ€l§“fl cation. thereby avoiding a situation in

whi ch material s }sggge?énsﬁqft ;ﬁ';][ﬁ é% udeB36RE b@%}?@i‘ﬁi s odhﬁéxﬁ,”é éoi%r,ﬁ.‘hﬂéve

heat treatnent Fect ~contact wi th eac erefore,
cracki n@hhnat;ja@ahﬂiﬂb eﬂhag:tm adelic Tilpy, avBOBeemnudydebiutaatyt filan aofilitdreokidght
emtting el enent can be prevented. Thegpl asma treatnent for the second
interl aﬁm ‘PferElﬂlht?m@qhelq“ﬁ‘il WWS%Z ye 9k B/ gy bk i lrﬂégW%owrgaﬂuﬁéﬁ
f'orm ng,cont a ur ed f | 1

g lﬁ? cd alg“‘l of 1m %a IP%e 8&? z}cr\ﬂmn%%spcy Pk gflgl;])zlpm ( 35 or

treat nen ace 0] COI’] | nsu atl n

3926) that pte‘i’erﬁ@lférfﬁ‘étdhfa FiLLBFHINE adrlid ﬂﬁh”aﬂ(ﬁ g preoahinaht ddaaae Onsmore
ki nds -of gas sel ected fromthe group consisting of hydrogen, nitrogen,

hydr oc atdd¥)°ChalVBhenanentpbeictamnitivh pdrybig dibmtis usad, dds pmﬁ@dblaﬁ@p@ré@n( Reith as

Ar, He, or cur d f.ilm935B contains one of the gas
el engnt ge%{fﬂe“g?t @@d?é@gp(gh#i’tf‘?%g’gﬂet JAFFELEEA™ hal ogenat ed car bon,
hydrogen fl uori dext, adhidgairBateRst (S YeHordfed on the su@iceNsy thel nddebodi nmgt 4
Fol | owi ng the description of Enbodinent 1 or 2, the manufacture process up

t hr oughemhedlsteap tbe sidred nf) titehanosle cBiddisi \mpedllaygr Belhdednata prpdfiet of 098~ or
ool at AT S PRy ol G et B i Rl o gk | o
(735, o pe¥2iey § SOATAC Wl 5y, ool Ll A0 gt ur
around B3DdeamisswoMfieis set to 100 to 300 rpm, and the depression value is set to 0.1 to 1.0
mm (Fig. 6A).
Next, the TFT substrate is baked in a vacuum. In order to release moisture
and gas from the resin insulating film for forming the bank, the vacuum exhaust is
conducted at a constant degree of vacuum, for example 0.01 Torr or less. The baking in a
25 vacuum may be conducted after removing the anti-electrostatic film, after wiping treatment,
or before forming light emitting element.
A second insulating film 948 is formed to cover the bank 947 and the anode
944, The second insulating film 948 is an organic resin film, such as a polvimide tilm, a
polyamide film, or a polvimideamide film, formed by spin coating, evaporation, sputtering,
30 or the like to a thickness of 1 to 3 nm. By forming this insulating film, cracking in the

surface of the anode 944 can be avoided and degradation of the light emitting element can
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measured by a m crohardness tester, the DLC fil mexhibits a hardness of 1~
to 2~ GPa. The DLC filmis also characterized by its excellent resistance
to chem cals. Moreover, 25 the DLC filmcan be forned at a tenperature
range between roomtenperature and 100C. Exanples of the nmethod that can be
used to formthe DLC filminclude sputtering, ECR plasma CVD, high
frequency plasnma CVD, and ion beam evaporation. The thickness of the DLC
filmisbspevesed to ~0 nm 30 Enbodi ment ~ This enbodi nent describes a case
of enploying other insulatin f|| I mto formas the
Chsul At ng £ | G SEEEE ¢ HEP QR HPRR A s DG fTHeK o8 6 e d3056)
Fol | ow g, ibhg, HRSOkS B¥ 'p@;ﬁon:gtlcﬁanQM@%teléctRfde% us%@%oﬂﬁ@!é&t%&é%fqh@h QeSS up
through the step of formng the second interlayer insulating film (935 or
3920 i @nitiirg skednt 'ﬂinert,mtashrnhe butr ethex hs@hmtma’nguﬂ% Irrmv9%,u';®i gistebd.on

nitride film936 is forned b tt,erin sin n t. The
fi | m¥ of MaPiLamc comartibligeck 15é a@dgﬁtiﬁ? )}g "E‘U{IOIF to ¢ ]s‘gfﬁ&“’tl ’é‘gﬁ‘ééfel‘y
pref er ablg.tificHséh ﬂfvelr 0%@ r'\h%omngwérugrﬁe@&rdn @-mg&%gn@ ?rﬂloaeﬁﬁon

or sputter The

sputtering gdas and ap guency power i'ng

subst r aiing-t: enm%amhuﬁer BwSIEEtct i oadtindtivape Tat srectandf itte drgamiotorapwayis
necessary to use heating means. I|f an organic to insulating filmis used as
the i nt]éV‘Pfa?’%fil 1 ‘ﬁsstﬂnﬁlqdﬁﬁefftl"l’lﬂﬁbelqeg‘f%beﬂr“éfi‘ﬁﬁlll B#OVo formthe silicon nitride

filmwithout hegt thé%rfiﬁ‘@ddi’%@f @(Saeg aph'rﬂhl&{ygx%e 50 u£e?i”?2)¥% 11i € Iggftﬂfnbﬁg%fuc ted

occl uded noi sture we tin reat ment y cO

by hgat whgredhe-MSRIDSE gddefdr Nale lﬂxlzlmpﬁ)trtn'fg)la?r@r. 1 @EHh bprhes@y@m ake rorbigties t o
several hours. To dive an exanple of the filmformation conditions. a 1 to

2 52 sqevappiatiemn target doped with boron is used, nitrogen is gas alone is

suppl i ed, a hi gf £ eAUGNGY LROVEICh B8y M) iRle, RGN Sy S nilerlls? o

and the size of arge*f

formati g used orofitiRidne dicHNdRittihh esRrE eNEbthinOfGEahie cdnipdudd MANcH that The t hus
obtained silicon nitride filmcontains inpurity el enents such as oxygen and

hydr ogelight rof adifenenieprloest i Jrhe oafrg@natc@np@ur% loyers dognedaidtia smodient Bicgher 20

I B3l el DB b e RS ERS AR FRS R L

of g0% eniabaviaysds & deMRE Fdsurfafla 9 aRtMorrfiét b evApRFLiont hiThe@Bdrbodis S
capabl e of form ng a dense filmw thout seriously damagi ng the surface. As

descri bpwsiklzoteeuseaa sn¢telc orashite foue Light pmétting Deyars &@of ermeatedali Wguvati¢sng film
25 936. The %%s %uent steps are identical with those in Enbodi ment 1 or 2.
Enbodi n¥iYe@ FHPCIERBES nent describes a case of enpl oying ot her insul ating

films than a DLE ffdph '@ﬂlﬁ1nf00ra%@§13§ laﬁntE'rE@thgh{‘%Uhﬁ%'eﬂ%cfﬂl'NI'qg% & viifhe
second interlayer i nsul ating filmso (93 3926). Fol |l ow ng the description
of EmbodCiventinktead, ¥, I\Ithhasaﬂmﬂmeac-ﬂuﬁehqxamdwmnaq@) 28¢ (II) (Zn(salhn)) doped
with (1, 10-phenanthroline)-tris(1, 3-diphenyl-propane-1, 3-dionato} europium (III)
(Eu(DBM)3(Phen)) that is an Eu complex may be used. Other known materials may aiso
be used.
A light emitting layer that emits green light can be formed from CBP and
25 Ir(ppy) by coevaporation. It is preferable to form a hole blocking laver from BCP in this
case. An aluminum quinolilate complex (Algs) and a benzoquinolinolate beryllium
complex (BeBq) may be used instead. The layer may be formed from a quinolilate
aluminum complex (Algs) 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 (I1I) (Zn(saihn)) that 1s a
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t hrough the step of formng the second interlayer insulating film (935 or
3926) is finished. Then, an AlxNy filmis fornmed using an alum numnitride
(AI'N) target under an atnosphere obtained by m xi ng argon gas and nitrogen
gas. The acceptable range for the concentration of inpurities, oxygen, in
particular, contained in the AIxNy filmis less than 5 0 to 10 atomc %
The oxygen concentratl on can be controlled by adjusting sputtering

condi t i AR ((fqii'éi) lex having ean etvparctting ecompraingy pe B h%wdnmﬂrer‘i al4 @as (Used,

oL SR LR BERR l  PRLGRIL I e

an at nosjaeseeuse@nt ai ni ng nitrogen gas. The filmmy be for med by
evaporation or other known techni ques instead of sputteri ng. to G her than
the AlxNy film An eﬁestrtpmgetil‘mbeirlgddme% éolmerilx@at fill, th ¢andinglé denredivusi ng an

al umn ri.de, ( tar here bt m xXi ng argon
gag u'[?r gg%ﬁn@%ﬁ’% h[\‘l)d“ @ Egg) Oﬁ' étﬂs ?%ﬁ Qlf"btfc’ ‘f‘ﬂ?g‘%’ﬁ’%étl gn
of nitrqgen CRIVhAI deshdiedths 1A W%z&eldréhb;m% (frﬁ‘ﬂg?stf%%gd %Qrf‘gﬁ?{)ﬁn to

preferably 2.5 to 47.5 atomc % The nitrogen concentratio
control---lﬂedlc:byesa@]fﬁ@ttw 6@n3putter| ng conditions (the t5 substrate
raw material gas used, the flow rate thereof, the

t enperature,

filmformation Srlhé‘g'&%r the above) stgpsyr i§prragnif ycorfmoele? aYsrvavng @h&ngipgta may
be for t g

it ogen Sas Aot TN kol e e BEh AR RLIRE RIS R0 M0T e
knownot exxh(tivpigelsy 6014 éad naf) is phickedsss,ngd t}[&]eath@tﬂb\/%(Nq)GWtof l(l(mramd/pmam@/
filmare hoth_highly ght-transm ssive zo (having a transm ssivity of 80
to 91.3 %ltqll%%@“@i‘%ihbqké‘eﬁ ght range) and do not block light emtted from
the light emitti iy r
Al NXOy film canpgg" &éggﬁgémc :t%?{e :Bﬁlg{l%%?ﬁ%q?&%% 8@%‘6&?826 ?IS gge%q{hlenl?&hgt eps

are i dentrigial slembntt RORRmeH tE,n‘evn;ljoE&ri’cbh In this Z@nboudaehimangAd 1EQstd:cD\ﬂbﬂ1l t he
description of Enbodinent 1 or 2, the manufacture process ug t hrough t he
step of CP%#WIHQ flﬂrﬁéh%te?@eﬁﬁuieﬁﬁler%lgﬁeﬁ of rﬁlzmhehtueﬁgttmgle:me% pwsgezﬁz) Als

i1 Sged. LTy BinSHAMIILE 09 ol horlfs SHAT 36,85, LS SRRCRHt PR 2L

i nsul atlng f| asma fOr i a' Quréd |Ir'r’?9358
on the %UIefv@p‘(ﬁatldh SATuhidum e&a& ¢18mef HeWngh@ t@rq}rbb;meyoeﬁ tel detlo8i22kble
Sputtering, ECR plasma CVD, hi~~h frequency plasma CVD, ion beam

evapor aﬁladrﬁlsoehecuseéan be used to formthe DLC film936B to have a 30

t hi ckness of 5 60 n 947 or 3935),is forned in
accordance with 't %Cﬂlgn].ﬁ‘ cltsuar kg}gr%ﬁlgtgﬁg V“f? %%WHCTT%%h%n ‘Fh:g

pl asma BBeaW%hldrﬁ opENG I EREL Qﬂodeh§4£$ Uihfea&garﬁé &Hﬁmﬁﬁ@'ﬂa;(e?@@oran@gt%@) to
m)dlfy the surface of the bank (947 or 3938). This case wll be descri bed
Wi t h2¢ efcethedrc @5 @veiap C08§=SDQnd‘Oltogh¢1hghtreasttmgle&mnﬁrat| ng filmis used to form

t he bank (947 or, 39 Lig:d[e ulating.filmis
easy to rel ease hBi“ Sf’%ﬂee Zgioaﬁ‘ﬂfga't‘é‘ gﬁ?ﬁéhﬁf Jg% ? %é 1nght
em ttingirdaVime dodstifdecORNMADSON A é\%ﬁé}ﬁﬁ’g 'l@lyloﬁf L&Y 4 tcnierm?e&)tnt [)
pl asma treatnent is conducted for surface nodification o aﬁk as shovvn
in Fig. 1803 Fkelplsacimhe tpi:edtpoait. | $he Tk ed toudriving eirevionndnireeTKIsnalSthof  gas
selected. fromthe con5| ting of hydrogen, nitrogen, hal ogenated
car bon, pﬁ‘)‘?&?‘bf&@ﬂc’f"%%? O&ﬁée?dg?eesuﬁé%atetS As a result. the surface of the
bank ,becores deF&-? %Bflﬂlg ChiEshd ddviBelRife £QBM: §1 ‘&r!eﬁr‘elﬂém”?{&u%hgds of
gas elenents selected from }%e group consi st° ng- of rogen, nltrogeﬁ
hal ogenatredt carigooperdiydibpgeowiet suppiyirgviana volaage cgalbout'EhE) E&\Yriedv,fat mescan
prevent rel ease of npisture and gas e&r#(ygen) fromthe inside, thereby
pr event TReFEERIg Asgradation AT RI§&lur fGPRt cdsH PR Pt 8IS8HRH ProBIS™MThi s enbodi ment
may be conbined with any of Enbodinents 1 through 7. Enbodi ment 9 Fol | ow ng
- the description of Enbodinment 1, the manufacture process up through the
st ep of Ehthodim¢nhthe second interlayer insulating film (936 or 3926) is
finished 25 (Fi 18A). Then, a first insulating film936 is fornmed on the
secoAd interl ay&hlwe difricAly descriRey 9BBhesr B0y Of THecess PSMAEIAEHINY il m
936 may ;b S0 dJééL dé’ \U}h Feltérjgg&r}Oq:‘ll‘;Sr 59%% m alumnumnitride film or

oXi

al um num"nl tri escriped in odi rent 2 or
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3. Onthe first insulating film936, an ITOfilmis forned and patterned:
into a desired shape to forman anode 1937. 30 A resist mask having a given
pattern is then Formed to formcontact holes reaching the inpurity regions
that are fornmed in the sem conductor |ayers to serve as 31 source regi ons
or drain regions. The contact holes are fornmed by dry etching or the |iKke.
This is done in accordance with Enbodi nent 1. A netal conductive filmis
formed by sputt goilogmgahe daaiipive viaBaitaidinentandhetiepedp tioofigh Mewied 89 | i nes
1938 to 1944. Simlar to Enbodinent 1, the wiring lines 5 1938 to |944 are
formed fEHIG tVariyeat ef epndictye filmemdQy tard LOSHITC Kisegde sFsubOnghilan®)aas al | oy
film(AL:Ti  altoy,f{il wth a thickness of 500 nm In the case where the
anode 15%&?%%%?%%? n?é?l}(é)\d}eg'form ng the wiring lines 1938 to 1944 as in

this enmbodi ment S(bdeguent8Bh, proceRs efMhsURdaGiRI Bidtsl DOy Qhd VDS @rd Stched
caused even when the anode is fornmed froma material of poor coverage
becauseusing maskpPgRe o WOPH g ferqm eondwgve daysrs ddiletd 694 hevinpedersti 0@8r After

cat noteSHits it BRAERT i Sectiiantcd i dus BB ST NEn P s g b BB ey be
conbi. negicWinbh EXBEEH BRANS ohs thhQUSRIdL, ¢P, Enbadi menfre 10dTHi Scieabedipnt '

describes a method in which a sem conductor filmto serve as an active
| ayer ofinda FEalum mirystidinl | Z26d gasilog rate ol Cll.yTCle.cangl (e mespegitretynenta 2re

concentrati of ic ele in the obtained crystalline

con contiat 0. e B TESL HReo-Fro® WiRave SREertigoR Lhhferer ab y
formed & omabar kimbRnes| RFGas 6 %@HSJ' r @&l 150 Wois ReLosLi GRle sabasse Or
quartz. On the surface of the substrate 1100, an inorganic insulating film

with a side ¢dangds siage)l0 that ROQammilyeparveetifasaavdage cambehppliatlg fUnder 1101.
An exa ui tabl e base i nsul\%#ing_ filmis a silicon oxynitride film

le of a ) )
f or med S%S%?éﬁtﬁﬁ’(@%.o“%l“f’%ﬂa"&’Ffiec 15k siahet DS Y $9Phed to have a
t hi ck f 50 i . itrid
i ckness o Tﬂépeaﬁé}mhglégglvngﬂgstl%%ﬁé\m cgm,dacg%g@ﬂm%ﬂ gﬁg%wwl ride

filmis formed next to 2 ess of 100 nmfrom Si and N20 to
obt ai n theecdf dset tan3f 30, iand RF (13156 MHz opseeriofi SOl &Y isngvén lom doled eiestrpdovi ded
to prevent an alkaline netal contained in the glass substrate from

di ff U5i MR PEwTe plel Sein sareieplerms farrlissoond qighned Rh (bhed Miferorsyer, and
1o 988 % U, GG RC UL, BRI ) D P bl gl 11
ni tri desdli-bias 1dA2gd sarpbOupsiRd. t Wiy ganixnirbef CRalnt Cle, eeanmakun( hitpdeal |y,
i ckel )fi{n? and the W film are etched at about the same rate. Thus formed are the conductive
layers 3901 to 3904 having a first taper shape. The taper thereof has an angle of 45 to 75°.
20 In order to etch the films without leaving any residue on the second insulating film, the
etching time is prolonged by about 10 to 20% for over-etching.  Surfaces of regions of the
gate insulating film 906 that are not covered with the first taper shape conductive layers
3901 to 3904 are etched and thinned by about 20 to 50 nm (Fig. 20A).
Subsequently, second ctching treatment is conducted as shown in Fig. 20B
25 without removing the masks 909a to 909d. In the second etching treatment, CF,, CLx.
and O» are mixed as etching gas, the ratio of gas flow rate thereof is set to 20 / 20/ 20, and
an RF (13.56 MHz) power of 500 W is given to a coiled electrode at a pressure of 1 Pa to
generate plasma.  The substrate side (sample stage) receives an RF (13.36 MHz) power of
20 W to apply a self-bias voltage lower than that in the first etching treatment. Under

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

formed are conductive lavers 3903 to 3908 having a second taper shape. Surfaces of

i~
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be used later in a step of crystallizing the sem conductor filmfrom
clinging to the base 32 insulating film 1101, and to avoid the adverse

ef fect of oxv~~en contained in the base insulating film1101. Note that the
silicon nitride film21102 is forned by plasma CVD to have a thickness of 1
to ~ nm An anorphous sem conductor film 1103 is forned on the silicon
nitride films 1102. A sem conductor material mainly containing silicon is
used fonﬁgheﬁaﬁﬂ&pﬁnu$msémhgdﬁdu@®®nhﬁkﬁmn@lﬁ@emﬁhehhﬂu*ghom$u&entm@aductor

filmis typically a nmor s silicon film n annrphous silicon
gernanidﬁ%ﬁ?gﬁ*#%FﬁgﬁﬁB EE@E aP%HH@%@%§ﬁ§§§H%QOGV@”Tor sputtering to
have a thicknessagf; T%Qlotlf?l(’]‘{(ﬂé e{f@més@soﬂ ?'ﬂo%ﬁgqnﬁﬁbé}u%@tcbécfdﬁ&tdoﬂbydo e
crystals, the concentrati on of Inpurities suth-as oxygen an

contalnedeEonunn@hmxdapﬁphmusasempmmwdﬂahaﬁtﬁadgm&ﬂmar1&pﬁ&ﬂd&ﬁdw&@(n X
10~' ~ atons%m _or |lower. These inpurities can hinder crystallization of

t he arforipPlotBPEHN doRERitt ofhet lr%d&ﬁalg HEABENCESEE tig 190P W oA, lﬂIeﬁ‘énge&% t he
density v@ﬂih&a‘f ﬂﬁs§:%hl%ﬁﬁﬁndlnr ﬁQQ%an%%%QCO%QQ%ﬁE ‘\;hf % ohg\?ﬁwe ?ﬁ%pﬁ()( S [%VD

desirable to use a ure t&rial h -vacuum

—.appar at (B$08 gisé pgneidamnhmamm piosphifie IPHE) gaadiluta@inb e hamb@én ()p[)@@&@ﬁﬁ'@dldby '
field polishing) is and with an oil-free vacuum exhaust system The base
i nsul at idilgted hynate ges, 1s wped @ formantyae ﬂmpw@ﬁrﬁglﬁmw IOa’ﬁ)d?-tthcé Caﬁié‘?lbﬁbus

sem conquel fhpdd Wi 7€ (FANUBHOHELY if ARTSChARKS: BXROSIPOLL BSs .

substra e"alr he sur ace anor phous s |co

dopedowThe matypetdpuklyesgiohs Be0g t@gsgachahﬁéwmcmghum@tdbpmot twi:ch&@ﬁ@hreﬁrah es
crystallization (Fig. 17/B). Exanples of the zo netal el'ement having a

cat al yt |tbpefmmm%¢iemﬁattma?cf¢réu ngeEmtiony etdin phesphems éf a goreeniradendeict vr film

| ud balt (Co th Ru), rhod Rh)
nglcl ;d?uonqg&(fﬁ)w afdlt %??‘bs‘%l‘\lgel)zpfz Tum (1 ﬁ) ,)pl T e ?% 2:0p|roe? I(I&Jm)( i

gold (Au). O_ne ForriBd ekl Nl @ikt NRisRE BisMesd 39981 @Gt eddplamt hgeabgyve can
be used. Typically, nickel is chosen and a nickel acetate solution

cont ai nispgicongdercterOayep 0dfandi ¥hke kesbgctivelyghnd 2 56¢(mdapqaﬂki 3 4t1§ndtaC(pr'r<:nnhe rto

forma catal st cont ai ni 4. To nake, su tion is applied
srootihl eBeie: S SaptiRe T ehasd oo anh Semronuslirdr bt aod Sur tpEn e e
1103. The ipdsdmmesnducRRAIERRAo04NC ng?sseﬁ@f{dm&gn@ tr‘é?tHénE b Borfsbdg. fidpnmErom an
ozone- cont ai ni ng aqueous sol ution, etching the oxide filmwth a m xture of
t | uori c sewind cmpdlgatrmm::MQdm mlgonddetoadmeoﬁﬁfv soHopadathraughftbe secnd |tgzmn

surface., and again fo ~u very thin oxide f|| fromthe
o3 one. o S GG S| B oR05 B8, o8 YL SmBH % TSBHT QORI GPTRIISTS Bch as

a sili ngBpr ik it ele’ﬁ%’i %‘tal O LoRIAREEon %rman rl?géﬂ[ﬁ'hpﬁﬁ\?\;%éﬁm 3316 aH@! ution

can be l1ed evenly by formng an oxi de ,
20 3918 that contain an n type impurity element in a third concentration each. The n type

impurity region 3917 formed through this doping, which contains an n tvpe impurity

element in a second concentration, contain phosphorus in a concentration of 1 x 10" to 1 x

10' atoms/em’.  The n type impurity regions 3916 and 3918 formed through this doping,

which contain an n type impurity element in a third concentration each. contain phosphorus
25 in a concentration of 1 x 10% to 1 x 10" atoms/em”® (Fig. 20D).

As described above, the n type impurity region that contains an n tvpe impurity
element in a second concentration and the n type impurity regions that contain an n tvpe
impurity element in a third concentration each are formed in one doping step in this
embodiment. However. the doping step may be divided into two steps 1o dope the

30 semiconductor layer with the impurity element.

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

[
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The nethod of formng rite catalyst-containing layer 1104 is not limted
thereto, of course, and sputtering, evaporation, plasnma treatnent, or the
| i ke may be used instead. Wil e keeping the anorphous silicon film 1103 in
contact with the s catalyst-containing |later 1104, heat treatnent for
crystallization is carried out. Furnace annealing using an electric
furnace, or rapid thermal annealing (RTA) using a hal ogen | anp, a netal
hal i de Iaanmnnadmm“a]rm Fep?,1 Aa tc @onduen third dogimg, trauthiegh i elss dpgingodi um
| anp, high pressure nmercury |anp, etc. is enp Io ed for the heat
treat rreﬁtbor‘-’inF (Brie) §35c4iB4whby dyfrggsn |0rgivﬁ0r%1z§u$%§ fbed RE&TErES 1S UFSG S or 1
to 60 seg $ 3 Lyto 10
tinmes, pre erahtgggmgcr %Eﬁg&ﬂdﬁ%g%ﬁrﬁe@%% ?Qﬁnpu\fm f&h(%ﬁer{lg?tgg%eﬁ (J)Tr?fl[?he
| anp | i gbdtaiacuy Q,(pe(hapmb@ eSeherdlibi lflltSlrcthE,ntlaﬁoﬂ ondp metlﬂm@uﬁr@fﬁhgxonsism:or film
is heated to reach 600 to 1000C, preferably 650 to 750C. in an instant.
When 1 hand éRssk et GPriainnep dite eniehe slemns ith GRCONAHONSHIMEHBRdUERDP YRS m
al one i y._heat-ed s [ ef din
tool . pRg BLARCCHR urd B0 By SRR A oy SRl BOL S
acr yStad)ddeﬂeat&JnL icomainf bdrom 14 @cosbamatibn oFiZgx 107°CGo OxyHI'r'Slb‘dohiS&im ‘oduchy such
treatnent is achieved only when the catal yst-containing | ayer is provided.
| f fur ndBeParPrednRuly resieiioken aﬁlﬂé@@édﬂhlﬁgéﬁmﬂwe%P et impurispelemest @onduct ed
for an hour.to re ease §g ogen_cont ai ne g@h? film

%n 0

503" 0 Faphg SadeBURRRT DYl REPR IR Pailalils b T CIPT RO P Al

substg at&hr eqak Haapurtty eadibRMoR2mndRoek eedt Icbtafnill page: mrmamu%mggn
at nosphere at 5?8'%?0@%%00? %éreferably at SSOC, for four hours to

crystal in zesctcm;i gangepiietien gid faowedfinl r@gmaharrhéerlﬂpyﬁtemelcpmb tagier isbepe fi | m
1105 ShOV\rlE] g ]555% ) tﬁ%g formed. It is effective to irradiate the
crystal f¢ élCtéYq IR 3PPIaAY8%%i th 1 aser light in 25 order to raise the
crystal | i zati onakahbwn (4 Be: DABI @ Rt ifeMBFR|in@PIMRSTAN $9250is then&Ntrbkes Vol ume
of the fil'm and repair defects remaining in crystal grains. The thus

obtain esihccurysmac!ld filme o5 lsilicom ok yrhmdt 106 foascdby pirainai GigDdahayeya thiclalesent

(ni ckel, a, concentration her th n 1 x. 10=~~ atons/cm in
e S5e0t T0ETY o fRIOTH g0 EREAGVH IO BRA ARt HPPSEE SR TEHIPREEAR TS cs.

a“d_thegﬁ% OfR Jﬁﬁm&ﬁfﬁﬁﬁ?tlﬁ%gé 3&33% fnenhgs cat@lovdd & @1(?@3364111&% bhBace.

sem conduct or as to e uce How to reduce the concentration of
t he cat @higthiest tedaeremtalsorhyidnezesans thersemidondudtot laves bséqdmgt:n tdedshe 183y

crystallization step.is described. First, a thin layer :106 is formed on
the surthgsiicgp “Etﬁléeélllryéjtrélhlci)‘h@xgil’irid@éﬁmf| Im 1105 as shown in Fig. 17D. In

thi's speci T cat y0pchNeeatdli hay BE otk 90 B WRtk: Aeihiis GAN Ihaklehi@ iyl | con

| ayer 1105 is ca arrler ayer 1106, for the layer is provided to

pr event udeba farmpet.al Aiheer sdakmeanmdthddbd RUA fisphe beddngsteddctisduding an RTA
getterina site is renpved |later. The thickness of the barrier Dyer 1106 is
set to E[lﬁ{h@dm"}ﬁrﬁasﬁ?féighbiisethwa[t%’utpﬁi ai 1 thehleap reptment |sApsiicd QUESINEG m a

Chem Ca{’ Iefj §n ti) Su almgtdh%gf ngaﬂ{gf fg %aw élgctp&i%rh%dvmé %5&3 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 interlayer insulating film
30 3926 is formed from acrylic. A silicon nitride film is formed on the second interlayer

insulating film 3926 by sputtering as a first insulating film 3927 for protecting the TI'Ts
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A chem cal oxide can be fornmed al so when treating with an aqueous sol ution
in which to hydrogen peroxide water is mxed with sulfuric acid,
hydrochloric acid, or nitric acid. O her usable nethods include plasna
treatnment in an oxidization atnosphere, and oxidization treatnment by ozone
generated through UV irradiation in an atnosphere containi ng oxygen.
Alternatively, a_thin oxide filmformed by heating in a clean oven until it
reaches oW imguaseicharsinafisr thsddmais a}csﬁé‘altlﬁé}r/% pagrien 1&%?““"%”6)@'&@*@ m f or ned
by t5 plasma CVI t to ~
nm may- al so be t?grédrpe %}rﬁhtﬁggﬁgﬁ%ﬁyrﬁ%%?Aﬁ?ﬁ“gﬂeﬁ%\%d&@ Wlﬁ%gﬁn%s)eedd[%as t he
barrier tAyerthikicdsofad @WIhemcatds yiched & RN 4n0daBVES (ME02aA BetTtier i ng
site in the Bettering step, while being capable of preventing etchant from
seepi ng firmsaar?hte‘:lwv%@m Fhlﬁ@né@qlméafrﬂ‘?fﬂp wﬁlqrmogl quedp et fthy arhergnisparent105
agai nst %Ex(a]rl(ﬁfv%r}ﬁ bt%jmeé Q§ t:]clur egoc}é 1?115 eZ(ﬁF% el Icrc]Jg Of] (%SO Exanpl es

of such m 1 nc Earf oxide fi or me roug 0zone wat er
treatment, a silAGegstoxiasle hé\‘?xh@(a) fvich rpanaﬁldlsath@@rfmt&df fol MrmQoriite Hoddsr i er

| ayer | 106 a second sem conduct or film 17é pi cal Iy, an anorphous silicon
film i seachingerspestiveBethe empugtysegieny 39 t381ﬁa3£€1aaﬁd13%ﬂé8tsaf©ff0wdtm 250
nm The tgecond S& m conductor film contains & as ele in ahé)l
concent r'§ PERIGPYAY TEeTE §O ‘"’8%"8&@/*8%966?%‘8{‘5931" by et t fi ﬁ%“‘é‘i‘t %107,
whi ch i syt @orhRdbgRYedningt er, is preferably a low density filmin order to
i ncrease the sel ectlve ratio to the crystalline silicon filml105 in
etchimg. A rare Aasctal e@menctive 8 fis formiedent sputteangs envoomdu etapordtionmnd

Therefore the rare gas el enent. does not affect .the cr aII| SI|I onfilm
1105 ORI fhehor 108 o Hiee LorebielTh Bithiney i adist i ng

of heli umc{u@ﬁ)not S i(nwﬁé dra@vﬂ%’] tl(eox'@)rm Eﬁé@tn?fhls( éﬁ%odlﬁ@ﬁ# at€ @%e@@m are
used as the“rare Bas el enent he pres Invention iIs characteri zed
in that lhinénateastea Falilme vdtentidclarss mfféﬁnra&nd(an aHow mmsAHﬂ tbontfimmpeither i na
site and that a_sem conductcr filmcontaining these elenments are fornmed to

serve adhickeesgof P89 Py site. To make sure the Bettering is conducted
thoroughly. heat e nt is
achi e\ged by fur nl\(ilé(;:){et i{nh@%}ch%y%ﬁﬁ%@% r%It?lﬁ} %ﬁrgnﬁziéggﬂg%tr?etgzpﬁ%rhﬁg ‘lgl%g?nﬂeheat
t r eat menindi the coinidgclied 3929ato m3br ogesw, aheasmheicaratprébets pacBEBCH orstdd. 5 to
12 hours. If RTA is ch9sen, | anp |ight source for heating is |it for 1 to
60 secorntliere ghefEbHmLy 130“@‘65(1( froms @cpiegessingniaom ifer f@peag ed TE Tt subsyrate nes,
prefera S I i ght
Cour ce. AntepatEfertlaBFRo b ot QGRRCH) A 4 bRtk 1R o AR, 3 FFR

heat ed tegnitiBRCdlcBO (h@reﬂ:(ait@( fe@:rrdlf @fasrsabirm cl&dd foomy 1l Gidet o fﬂdubeﬂﬂieaﬁm(
During Betterin the catalytic elenent in a to-be-Bettered region &trap
si t e)20] ofnpixingse aaling angig] fr(@ﬁéhwkaw metahgatsgial guethas Béof Me-ngesifere

t hr ough i fftlisdé:o ?‘%Aﬁgﬁ)tr gmﬂﬁlgéd.l Beenttt hegactwe ﬂdg?rﬁ%%@ﬂgﬁ t he process

terrperatur er period of tinme at a
hi gher tenperat ure.avbi chﬁiaﬁiﬁﬁﬁh%ﬂt of HM@HTF’DrhubEtﬂﬂe dhstaRGe it NBe cat alnyt i C
el enent noves during Bettering is about the same as the thickness of the
sem conchlmrostafw Hischagel dehegeediohe TBEtsubstiangby platihelegiriegeduringihermoong. s

'f ?gg!t r?te%? Vlag’e %Ft i3 Ihii{}gét‘i S‘E'!éoﬂqCEB?fa{ﬁ%teggdf %I‘etfr?lf%@f f%grtrecgg 2¢Bnt ai ns

ararg Oag- e@ée@ﬂ@ﬁ%ﬁhc'ﬂn@ GO RGN %B'fﬂ@ @frdlinterQdy idRlaling A0n 1 3OS i |
preferably 1 x 10z to I x |Ovt atoms/cm, nore desirably 5 x 10' atomsmm

This is asu@mmuayc Hdoa 3§27 tlhéonatrcb frBas agingiveint tias cantber esmoidhhy getden n t he
above ran of the process te d { he ini.ng el ements hinde
oPvetal Mt e e SRR i 3R leay ST R et et rei s "

ended, tfif BR E@&h@& ,% b el § ar&@\égﬁabwoﬁg}e%ermn%eeléér&mw Bi¥chalde
et chi ng nef hod enpl oyed may ry et chi F, without using plasm, or
wet et chianggesiunigg hyeliag.i nBetore ahnngldgaﬁnomsmglmommrthsﬁdﬁ asbsanicadpe bus
solution that contains tetraeth anmoni um hydr oxi de__( chem caI for | &
(CH; ) ANGHYSheRrBe HaPT #Rv e Bdpele fﬂ GURAPEBHE 48E of LhithES $i B Sthis

poi nt . B&%{teﬂé tf&r %@Vllgaﬁlrthgrnrilg%&;cﬁs%%g?? r% (?lgnfp ﬁ])"@ g if lﬂH&(’h Ghagi d. 30

In this ine silic Ich the concentration of
t he cat aI yt| c eI errent is reduced to 1 x 10~~ atons/cm or |less is obtained
as shown in Fig. 17F. 36 25 :




The thus formed crystalline silicon film 1108 is a mass of thin rod-1ike
crystals, or thin flattened rod-like c_ystals due to the effect of the
catal ytic elenment. Macroscopically, each of the crystals grows with a
specific orientation. This enbodi nrent nmay be conbined with Enbodi nents 1

t hrough J. s Enbodinent 11 As this enbodinent.,the followng wll
specifically describe a process in which the light emtting panel produced
by a conBpvetamahbifgad?-uri ng step of Enmbodi nents 1 to 10 as iIIustrat ed in

Fig. 6B is caused to be c etedalall ht e{F Jlrr gewc erring to
to Figs. 9A and SEOU §SCOA A SRpBReyireare e 11 BREPEHIE tlam Tharar
wherei n bhg.R1I8mBah té@@é%éc@ﬁ@ }o%e@'irfotﬂogﬁt | o edlgde, @paF &bst?ﬁe 'm%\abe
sectional view taken on line R Fig. 9A. Reference number 80

repr esentsved saweer ddfcrait hyildinge onltma:wer pratmieh or betmebmstctcateedpﬂwyeqdotc

| i nes; reference punber 8 Hég? secti on refgj Fce nunber 803, a gate
si de dri PRy &er ElgpR roqms %"fdée?dé HEHELFS BEAWngd Dydns SN BEPPEFSM: And
ref er encg. il t r I
agent 805t| sm;ﬁigtgg%se(pra%é%%g%ﬁgﬁ] rcil?la-ég% not Vgﬁdﬁgs&t(glgfwe%g n?éoﬁda?dtﬁ)%@
transm tlniang casegnaiving inpaticé dut ehilheksgurce: sitde danigd 1hgT€iTrSOU$ttat€801 and

the gate side driving circuit 803, video signals or clock signals are
recei ved from a Thedx s maniagire PTOEE) PIOFFEBE]0 BOSSSSYg B 1S SCaRf RIOCESHE

| nput S Blcan B8orTfIERAAL xR & RGP ERPROCCUROTED SShd OBy

emtting IS S EI'EII’] resen ecification,

whi chiol ninegtiad eecodidr srdkéssingl fedm E\iéleatdlrdjcﬁﬁ) liy washed edih svatef @r E@ﬁb\teo &S a
light emtting device. Referring to Fig. 9B, the following will describe
the sectdnndFctEastatict fiife 3887t hEhifd gKerlayat tifiﬁul'?@lﬂﬁafﬁé} 3PP i eicheddp iferurisa. 9A.

The pi xel.gorkon 0,809 hE JHEhifEnd ChaRL WBOLLEARLZ il e [REdTsflgADove 2

substratg Thé pi xe dect orrposed of p| xel's whi ch

i ncl udeseriten dl&AENT,QRE iOlabérdd tdl &SEzeB:ligoﬁiaﬂ vitr@iheaeirife lide GORNBGH @Bntact
electrically to its drain. The driving circuit portion is conposed of a

CMOS ci retih thapnede 3928 and 1¢ hevendhe edgse of e @mge A5 a ﬁ@ GivarmiddimopethieFT 814
are cQ g tlh eac th%r Ban 81~ is for at bot h stllges oft ach of
The aRodetSP3s ITAEPETUP & B 20 BYEAIERRsH S0 aRR by 6Pk Eal Rodes
817 are §RrdiRd t@ﬂlﬂgﬂ%aﬁm%ﬁoﬁh&l hSaiRloAdHE ETAT lMstre® Brbh g1y lﬁtloeﬂﬁe%%éorﬂla i 7
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 betore forming light emitting
element.
Next, an organic compound layer 3940 is formed by evaporation on the second
30 insulating film 3939 such that the organic compound layer comes into contact with the

anode 3928. On the organic compound layer 3940, a cathode 3941 is formed by
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The cat hodes 817 function as a wiring cormmon to all of the pixels, and are
electrically conn~.;.ted to the FPC 809 through a wiring 808. The sealing
substrate 804 nade of glass is stuck to the substrate 810 with the sealing
agent 805. As the sealing agent 805, an ultraviolet setting resin or
thernosetting 5 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 Wap¥ehet e Binabrdlimpe pieght Madgtslerirode digeribs gtigde A haelight ~~~g
such as ni.trogen or. rar s is filled into the space - 807 surrounded by the
seat ng ARG SRR Ro kS Mok e b i Rig N ERE TS GeT BTG "

mat eri aljayho9eo et RbrinfE X UGS M REANSARI J Tight ehSitias ISR hASinpRsish Rlver, to By
putting the light emtting elenents airtightly into the space 807 in the
above- mevhdloenspsttingcleyerean ¢lherdn ypnspeming 14y aeleéasrnt snieciivnbeveas.onpliérel y
shut of f, from t.he outsi.de. aresult, it . is possible to prevent e

det er Por&SoHiCdP PREMGR: The PG corpnund Logy iR érmusdhrahe™ 5P en
from t heope Hgdfe dACEREH MO YbodmehONt em tting device having high
reliability can be yielded. t5 The structure of this enbodi ment nay be
conbi ned with tHdustoooplaiedisod lEMboditnentievice bavifg dte widdure Bhdpodiiméng. 12

Fig. 10 re specifjcally illustrat the top.face structur f the pixel
secti on 9P zd* PE’émpi {ﬂéﬁ %gﬁf‘f W%@“%&\?ﬁ?é’ B CURPHEGt ﬁ%erégége?ﬂd the

| nvent | QBuRRH 30806y B LofSsiohnts (ol Bbtip ANl o1 4B | I Ustrates a cirouit
diagramthereof. Referring to Figs. I0Ato I0B, a switching TFT 704 is

conposed of the Aswdtshibad) above hianseparatiifgl a 1i02esamgi tobus foratachingy aFTHT 6.
Accordi ngly, about the structure_thereof, the descri Pti on on.the sw tching
(n=chan r"f’éPW&T‘I:ﬁe-&Oézf”éhﬁlﬁP’a IRRIN} EPEY R AHOTESSINA IR ifﬂb Orpung & 1£h§;§f"ét“\ﬁr‘3r i ng

for conny %/Iﬂ\%e'?}si aggetgﬁmg ![cﬁgn:j er(ﬁﬁf taﬁn_osz"’i'ivg nef Q4 BT tcglg l})%}’ﬂ&)t%@ﬂ-ea Grolf in 704

electrica er. is enbodi nent, a e gate structure,
wher ei n alhabine futdi ehatéddl Fucigas ADdOME wWBed fdrarsadmde f adight @dititdoslement, and
single gate structure, wherein _one channel formng region is formed, or a
triple gargcdienybighicaittipgedesics it phtalde¢hannel formng regions are forned,
may be adopted. 30 The source of the switching TFT 70d is connected to a
sourcé wiring 715, and the drain thereof is connected to a drain wiring
705. TheEmsaiimeiI i ng 705 is electrically ;S connected to a gate

el ectrode 707 of the current-controlling TFT 706. The current-controlling
TFT 706 i s conpdvdawite theedeserintiontafdgrbedimenind of g. Hamata¢tyisd)roqesy UP003 i n

1S, o0 RS G PG SR RSP, G5B ST 0 Blbpe
a singl ert@at pis@hd W Fathfing the first insulating film 936 of Embodiment 1, plasma treatment
20 is performed on the second interlayer insulating film to modify the surface of the second
interlayer insulating film (935 or 3926). This method will be described with reference to
Fig. 7.
The second interlayer insulating film (935 or 39206) receives plasma treatment
in, for example, one or more kinds of gas selected from the group consisting of hydrogen.

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

13
L

He, or Ne), so that a coat is newly formed on the surface of the second interiayer 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 interlaver insulating film (935
or 3926) is thus achieved. As shown in Fig. 7, a dense film 933B is formed on the surface
30 of the second interlayer 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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S is adopted. However, a double gate structure or a triple gate structure
may be adopted. The source of the current-controlling TFT 706 is

el ectrically connected to a current-supplying.line 716. The drain thereof
is electrically connected to a drain wiring 717. The drain wiring 717 is

el ectrically connected to an anode (pixel electrode) 718 illustrated by dot
lines. to In this case, a storage capacitor (condenser) is formed in a
regi on 7490 filthe condenser 719 is conposed of a semi conductor |ayer 720
connected electrically.to the current: lying, | ine 716, an insulating
film (not illust? RGN T AR GO e SPBCRORE Bt o

i nsul at 'ﬂﬁgeg)} la%idﬁ'@d at 18,98 eine L&y (ﬁqﬁer?a(pg-ha@in@a@@{%l'tln@rth@r%[@?é%@n&ﬁ’@c)n the
gate electrode 707, a layer (not illustrated) that is formed into the sane
| ayer asotffieiens técebte hpdtereayent dileleediemge in ahdct hencar rvemt -eswippdtiemng |1 ne
71G may _be used as .a stora apacitor. The structure of _this enbodi nent
may bé dORBHNELCTIFRS th ¢ 18P alstbiod frobiesenicd FdserasatenBb et S8 0% ot her
exanpl e b, dhe, PFOGESSE] ePPnd R thd @0bn Rl A8 bRV EEmEDat s
differ eﬁ%ﬁ%’orﬁ“&xﬁﬁ% Snidd PPl Qi QEHEIRGroP e S0n Gt R N
and ( B) (93the 3926rmasg bs pops bafoee adifan dathiag condlit hgleko Exanple 2 until the

state of Fig. 22(A). Thereafter, the TFT substrate is transported jnto the
second processi Ag¢ FBGHIBNPSF5isttaEnetby PEfurrGRs ! Hepimont PR theeWpided by

wat er ' b , i 8. i he a tNeF )ro i€ bank
3938 rr\l;\.?§ Ele’:g%g‘\:/dérdegﬂ%}ml“?’ %ggﬁgufdrﬁ%s"gl g%“{l 385 iq:lrm§9 %Egﬁﬁaiss g‘ﬁgﬁg i ‘%fg%én‘?r‘f‘ﬁﬁe

fil moomnsubgingunitadsl inhefeof nage Himdsl aff gisosdiednat fnventhe?groap donsialiigenhat i ve.
may be subjected to surface nodification by carrying out plasma treatnent
as si m hyfrogen, BN hdhdresarbyy, halggenaieg caidgan hrdresiip SUAULS: APEr r489E2F or ned
with a I r ,organi np 1St Yef Ok - he by a
spi n cogﬁfﬁggwéghgg,bﬁ“%gra§gﬁgmﬁ§P%g%aSQ%?HQEfHEES #ﬁgﬁﬁh§§$%?§”$%§§ed
Wth a pReer oRgayingesnmausash, Mtechdbnhtlbdgard pasiohi hedrbgdrefluoride,
transporting property or a polynmer organi c conpound material having a high
posi t i venhuress 3siAy Hepar NeJe pol yner organi ¢ conpound materi al

pol yet hyl-ene di oxyt hi ophene (PEDOT) aiay be used. A second organi c conpound
Iaye953951; such as a light emtting |ayer and an el ectron transporting

| ayer, a#nthoris@iiliode 392, which are to be forned thereon, may be fornmed in
the simlar manner as in Enbodinent 1. to As shown in Fig. 23(B) in detail,
t he thickness oFolitweingiths deswrigtion of Corhydiment| lage?. B9 3@ngzastuse process up

O B PR L he AL SR RS L) SR e ERRIR ORIy 1,

ot her wahgs,astdi6wn in Fig 12, a DLC film 936B as the first insulating film 936 is formed on
20 the second interlayer insulating film (935 or 3926).

A characteristic of the DLC film is having a Raman spectrum distribution that
has an asymmetric peak around 1550 cm™ and a shoulder around 1300 cm’'. When
measured by a microhardness tester, the DLC film exhibits a hardness of 15 to 25 GPa.
The DLC film is also characterized by its excellent resistance to chemicals. Moreover,
25 the DLC film can be formed at a temperature range between room temperature and 100°C.
Examples of the method that can be used to form the DLC film include sputtering, ECR
plasma CVD, high frequency plasma CVD, and ion beam evaporation. The thickness of

the DLC film is set to 5 te 50 nm.

30 FEmbodiment 5

This embodiment describes a case of employing other insulating films than a
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t hi ckness (tl) on the anode 392S can be larger, owng to the concave
portion fornmed fromthe anode 3928 and the bank 3938. t5 The thickness (t3)
at an edge part 3958, at which the anode 3928 and the bank 393S are in
contact with each other, beconmes the maxi mum and the | ayer can be forned
to have a certain curvature. According to the form the covering properties
of a second organi c conpound Layer 39~ 1 and a cathode 3952 fornmed as upper
| ayer s Pherfdaf toclgamise thavprselasdg fiturBhannbe eccosd aukileigr dgelating S{pd845.

concent ﬁggon and electric field 20 concentration are suppressed to prevent
t he Iig mtting element fromfailure due to deterioration and short
circuit. Enbodipmptyidd i deqghlﬁmﬁ%ft EbBodidR¥t ¢eruSknImanlihdhte @akdst lulag

el ement is self-lum nous and therefore 25 is superior in visibility i

bri ght t'islumgbuhrdmnsf ﬁcurrplaag ¢ secoridi igierldyoripgdaingdilgplvay odéV?©@es flan»djedhas

wi der_ v, cord vari ous. el ectroni c. devices can be

conpl’et ﬂw ﬁ{f* o Py aﬁé LCER ﬁgflﬁ%@ﬁ 26f 15t RENGS B &R Hgent | on.
Exanpl eg;of sﬁk&efaaoantaqoapplrh@rfﬁﬁ ﬁ‘)'mhf?é!ﬁ @gnﬁnéasgmn skl Lnanerien of the
present 1nvention are: a video canera; a digit canera; a goggle type

di spl ayparhedd]ypuefirede do spd aijogem (Ngvar gaitxiuwe oéystogm amha@odiae speprmguci ng
devi ce (car audlo an audlo conponent, and the s like); a |laptop conputer;

a game HacR{AEPIYA PEht FERGETGY D lD BIVUERRE Hle iﬂ&ﬂfrﬁ%ﬂl@ﬂéﬁﬁfﬁdﬁ &t %
cel I ul h ortahl; o e [ 0oKyr £t Grohnicand an
i mge ?gﬁgbgﬁﬁfﬁ@” e%%%g ?é%@gﬁ?¥§£Fk&%“ thg% ?%%ggrg%ggblgzg%s%fg§e55|ng
dat aroi ningulapofithh g useelcisuie Suetaes issuthtigigtidin, Weis gatfeired i sdem( BVB)liand

having a dlaglay device that can display the inmge of the data). The | i ght
or t 1 | rigirHlevHE VHROPBEAnE (i US| Wy ORIEBARFR'S W <Fs0iptchoR gecluded

t t: ft
R L S M S A

exanpl Qn@facﬁd?@aﬁﬂfﬂd ram*ﬂccfodﬁawieﬁaeﬁnmtés ®hewtal ioukd. gSTo ditdai exahipt oFttg 11A

shows a display device, which is conposed of a casing 2001. a supporting

base 200m ff@:méﬂ@rpp@}dlum% ad0oF Csysle skiepn iAgat soperbwith Royardie ¢'sehRirogesr ni nal
200a__et ¢, i i.ng _device h K nyventiaon pplied
can be GeelPiRds Spit ™ i bAteeERn%e: G el STRD vy b LR EE g &

l'i ght efmidtihé §ige 6t ﬂl@r&ﬂgeﬂ 18 s@t&b f15b WrhaH Slisakterd O®Ee Fih f(ﬁkﬁﬁﬁioﬁ raeklaigit , so
that it can make a thinner display unit than liquid crystal display devices

can. Thgmteﬂmﬁdkwgﬁamsdé&KUénmﬁnhudes every display device for displaying
i nformation suqﬂﬁg f.or a erson%%ig nputf e QD€ for rece|V|nE‘TV
br oadcasting, a ‘i’ pingdy 51 CtOPsléWé il (copfais B (HEDEIE Yt ats sti | |
camer a, o;Wk€ Bnd %ygﬂﬁﬁﬁ’%@q ncBntfRion d100%0dkO s oR 16k S ANaIB0S: Frligheran

i mage receiving unit 3, operation keys 2104. an external connection port
21050 arshoissity2ihOhe \estlble fighe rdm@ t alhedamgvaaencsf dfothreedinbys pyived tehie | i ght

emtti device of the p on to the display.ynit 2102. Fig. 11C
shows g‘qgléﬁ?’?ﬁ?la&]anﬁﬂtt F, tagy P}E‘h til s 8 TP TES mbéﬂ%’ 99 6%0"6 4t 4sing 25
2202, gy LRy oHAbb %@031:111@'16'&%}5}%0%19 R&ldd i Barbleh N Bt AeEdnk O FilROT t
220J, a p0|n§|ng nouse 220G, etc. The laptop conmputer is formed by using

t he I|g@mmnmsmﬁnmgmﬁﬂmgmgmmsmmampresent invention to the display unit

21238? ZI g 11D Assh 835%:1‘1%6&?8.!\166 dC‘i?l Oll'llt rﬁtrrldemlmc (I;]drll ge (L:!gerépt%? et‘t?e ?l'fgl.llaatlg"a fﬂmbOdy

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

Embodiment 6
This embodiment describes a case of employing other insulating films than a
DLC film to form as the first insulating film 936 on the second interluver insulating film
30 (935, 3926).

Following the description of Embodiment 1 or 2, the manutacture process up
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di splay unit 2302, a swtch 2 303, operation keys 2304, an infrared ray
port ?30~. etc. The 30 nobile conputer is formed by using the |ight
emtting device of the present invention to the display unit 2302. at

Fig. I1E shows a portable i mage reproduci ng device equi pped with a
recordi ng nmedium (a DVD pl ayer, to be specific). The device is conposed of
a main body 2401. a casing 2402, a display unit A 2403, a display unit B
2404, a thegph diengemeldioomneDVDyeqoadditadavenitsudog filropeiaci HHLokeyEnightols,

speaker ynits 2 tc. .The display unit A 2403. 5 i,nl,y displays i mge
P or mati ol dRerbay dNE d driy” hEE & sstie T gF ancsl dpett aRter o

I nf or Matak@BsphERSIRAREARY B1ikMBAONERE QRWRIRGHEM. CaHkeSict QMR RYe UstiRg the
light emtting devi!vP ~f the present invention to the display units A 2403
and B 240u4cenThgon ef mpurage. vregrodoerrigubeooriredun piped! Wit filnais lesothad ng
medi um incl ydes vi deo me _machines. Fig. 11F sho oqgl e type displ ay
(head il L5l YRy ) PR P EaEo0 4B e B0 Tre W BOdY TaTRTRRE 2y
uni ts 2502qii8Ad (AL MbihS [&?&%ﬁtu&the~§%‘?| & faMPRatiSPlay k&, fiRe l@i%@ by¥e Usi ng

the light emtting device of the pres Invention to the display unit

2502. Fitigeredf] Gesfimgomnariodepecangre,) adpradriatedy.c oniposadqedf, the fikhmbobtly 2601,
a diSplgé;%%it°2602’ a.casing 2603, an external connectiaqn port 2604, a
remote OGS IS YHRF MY 12605INd5H2T HEPSPREE SPUHRPLUNIPSPes, dbattery

2607, an; O d [ ' 1S 13809 ] vi deo
caner a ?gﬁﬁé)pn%%ﬂ%;%%g? Egal%ﬁée&lnlogﬁtﬂ{ ’Bgtr(ril(tgut?]i1 %M@%ﬁicﬁ‘qg‘% h 8%?%%2 nt

i nvention to th®©thirsthhrayheuAl N 201021t fsi @ssiblbHo SKOWSAIN €8/ filul arat phipeed whi ch
i s conposed of a main body 2701, a casing 2702, a display unit 2703, an
audi o i MPYIE anymiRmANitride’ (AMY) Erent tpr aBRtnoSPhoss ObEHBTHRY BRNIREYEEOD S, an
ext ernal egtl PQL I, 2700, a 2708 ConndNE | W ne is
f or med E(l)tﬁ%gug%sh%%{j hé){}lﬁeéhlga%émﬁmei %%:%@rggilecga%? ltftBLeC OB%%E@%&H%V@%P%% to

t he di spbayinddiid the7AB1,Of filnh & OieSpdtamid i dr roi0prefesWiay S whii7teatehay act er s
on a bl ack background, power consunption of the cellular phone can be
r educed Thef nifrRgen ganesaraeoncan | ighcortpmlled ey fadivming ganiwingaeerdingns (the

i ncreas in future, the ljight .emtting.device Vi an_ organi ¢ _element
can §°e glgbeSt afa S0’ plefla’t%lref ﬁlgn{yg?)ro frﬁé‘grmapt?lg?le%&‘? or e(il’rqﬁ%sf% \%hlrdé ?1?3?5(% ﬁl?etgrn? ng

out put t gstniafed résRtier BRL) Aprofridm@gni Alt@dalel 2 th€lifin Ghayt Be fbinkR dsvnden
projected on a screen. The electronic device given in the above often
di spl ay8lumtipemfél) Breedivader anatagspiisrocyiteining otiregsnzas ondanygsat gasn Thaes

such as_lnternet. and, CATV (cable tel evision), .especially, animation
it or T BT ToPRe BRB ST Peqn e Ao R a4 P BROTRe o0 havi ng
a light em ttinghel8EBNAIR, KL a1 AINQD, dilgPhRYSAE BRI BideRahhRE0RL T ON
since organic materials have fast response speed.
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 AlyNy 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 | or 2, the manufacture process up
through the step of forming the second interlayer insulating tilm (935 or 3926) is finished.
Then, as shown in Fig. 13, the surface of the second interlayer insulating film is modified
by plasma treatment to form a cured film 935B on the surface. A DLC film 936B is
30 formed on the cured film 935B. Sputtering, ECR plasma CVD, high frequency plasma

CVD. ion beam evaporation. etc. can be used to form the DLC film 936B to have a
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]2 In the light emtting device, portions that emt tight consune power.
Therefore it is desirable to display information such that as smal

portions as possible emts light. Accordingly, if the light emtting device
is used for a display unit that mainly displays text information such as a
portable information termnal, in particular, a cellular phone. and an s
audi o reproducing device, it is desirable to assign |ight emtting portions
t o di splthickhesstof brid 6ftmat.i on whil e portions that do not emt |ight serve as
t he background. As descri bed above, the application range of the Iight
emtting device to which the present invention is applied is very w de and
el ect ron Lance of every field can enploy the device. The el ectronic
appliang%ﬁF%ﬂ?%Pg@enbodinent can be conpleted by using to the |ight
emtting devi ce Timruh&gp4r ed39ng) infirens i hagrddnee withhbdmahofattutaprocess
Enbodi ments 1 to 13, By applying the present invention, cracking of an
anode 3 §n/kagbrd@eaint of erEﬁﬁwle&é@m@a@wns@Frtarchb@ﬁ termutlers gt Bredivght can
be prev esept. iny ian i s a i ~bevelin he: face
of [he qoshcr 5% BhoaBlly (Y SR o Belbal (8 Da A P o ind
| ayer. Ars@ifedsukt refdrbseedsirve svol tage can be | owered and the lifetinme of
the light emtting el enent can be prol onged. Mreover, the invention is
capabl e of novi Ayt PTEAE FesEt ansyEatipg el 1p sk & ifaign v et 9t oerNgSa TFT
substrat nd ocessing_.roomfor for.mn Light emtting z I nt
Chat  ar &SRy rhutho SRRl i Al S4BT st el fiane kit g He e B on
of TRE chasdeddentitd the Sghf cnditi@eldeOftd incopdisiohar ge danage. The structure of
the present invention can solve the problens of contam nating the TFT with
an al kal i ne net ahcogsdinglasafier thetheei a¢atoentt plesthi ghatmeni scopdpcedddeemirfagad of

can pr ovter igseashlans B s Plaen ShTie: fngrbeipuas eEmiy S 2oR SR g
emi L i nGn e wifig SOFRJeRcR’ frdim Wi Brob! dBhiS@obSh Rlto@h, ArdghB A @inican

interlayer insulating filmon thethin fil ransi stor; a first insulating
- fi'l m on catten hydrotayroridesardanierggsfi | m an anode on the first insulating

film _awring line for electricall nnect i the thin film.transistor
Lo LHE anode.  a baARCUVere HEEF PEEIY Haahi CEETES AP b sured BHS TR ¢ he
anode, %Htamsrdﬂagzi'r rfbre RERE D F?é!&ﬂ&'g@gei&it%&rhﬂx hberRpedasiand JMedRark; an

or gani ¢ conpound | ayer over e anode w the second insulating film

i nt er posedogene rrabenaed ; cadwd, dydatghodiuwnlet hed angaghc cOmpowrd filyern 2. A
light emtting device according to clain1i, wherein the Lirgt i nsul ating
fil'misPECYSEE iR O3, MBISYrEHAnde A% t(PRYEARVIEB HEc Hisilen g nEE0Y | REFHP{INE

wher ein j: LD S; j ' (S a silicon nitride film 4. A light
enittiné&ggg%%@§§g%g§gbﬂ%ﬁ¥§?éﬁ%§%ﬂtl, wherein the first insulating film
conprases a cur exhif ehbodiokenedable pimisined titkahpehEmbodinenBLOhtodgn7.5. A
light emtting device according to claim1l, wherein the first insulating
filmis a cured filmforned by plasma treatnent and a silicon nitride film
6. Ali 1 ttidg device according to claim1l, wherein the second
insulatgﬁémﬁﬂ%%ﬁég a silicon nitride film 7. Alight emtting device
according to cl gigNokingvied eleseription asfe Eagedirth ar etheonghmasare Rajceaf up
surface of the annde rs 0.9 nmor lower. 8 A |ight enLtthg devi ce

accor di rigroush ¢heastap Pl farmereihs seeradyaisriaeisngiatngstilay (F3acy 2eusdipisheim
fornmed by. pl r eat t. and. caonpri-siNg. one or I i f .gas . elements
el ecved i ST ner i b e dRATLPERREI T e B ST R Rl R 488G

car bon, fhﬁfj(%ge(ﬂ 392601 | Ues fiﬂdﬂdnsru@d’ti%ggﬂﬁm 938 may be the DLC film, silicon nitride
CACACAP. AcP. AF. AL AR3C A A A3 A Acg. AA A AC. AC. AR AT AT ART. A3 AR A@ A 2. A
" LA ?. AffimAatuaEhur, oi@ida, TARS opHumdrtunAhitAde pxidE fibe deacribeyl imEgbpdimgnt | 2xor

3. On the first insulating film 936, an ITO film is formed and patterned into a desired
shape to form an anode 1937.
30 A resist mask having a given pattern is then formed to form contact hoies

reaching the impurity regions that are formed in the semiconductor lavers (o serve as
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+&10YB&' (e HiihiR 11.9‘3@@&1 (s ﬂlﬂ fV#&lO%BVB&' ()-! %t&109BB& ()-2z|}~.
{\=@& " 10%& (3 P"109%& (3 0B
10BI L<s109B&' () AEZHfé)i;ﬂkaB&ﬂrﬁ)Cﬂh&lcl@O/ﬁBf&li()} &. foBmdd on the silicon nitride film
PN HAE[ N :g#&' 109%&' ()-"10%& ()-6"109& ()-v. &10%& ()- nlO%& ( ?1

10%&; (o) ?ngdu@pgd Igatgga)@n(d nly -cgg{e}@n(g siligon is used for the amorphous

riov (FICRObRT b T ek R OSBRI hal ol S Yo 75

10%& () -diBsh 100 & aln) amord H@ﬂsmdn)%r?dhﬁ%& N mOfoMBL( )i asei@ e H T %&aulckd
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101 i <s 100gssue: CYThom (Ppitering; o0 hazz Xahickigsg F:$11®b/agz {00t ginx F$1 @%qr &0 (PL8F$109R,

0, TSRS EINS o ESHEL 0P B gl e gl O
4dEbG@ (ikRb®YA@rfhous 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 film 1101, the silicon
nitride film 1102, and the amorphous semiconductor film 1103 are continuously 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 elements selected from the above can be used. Typically,
nickel is chosen and a nickel acetate solution containing 1 to 100 ppm of nickel by weight
25 is applied by a spinner to form a catalyst-containing layer 1104. To make sure the
solution is applied smoothly, surface treatment is performed on the amorphous siticon film
1103. The surface treatment inciludes forming a very thin oxide film from an
ozone-containing aqueous solution, etching the oxide film with a mixture of fluoric acid
and a hydrogen peroxide aqueous solution to form a clean surface. and again forming a
30 very thin oxide film from the ozone-containing solution. Since a surface of a

semiconductor film such as a silicon film is inherently hydrophobic, the nickel acetale
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S_s_& annezﬁ%ggfllsgr?g an ejfgco@Tc fu(r?xace or rapid thermal annealing (RTA) using a halogen lamp,
a metal halide lamp, a xenon arc lamp, a carben 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 itself. The amorphous
semiconductor film is thus crystallized to obtain a crystalline silicon fitm 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 300°C is conducted for
an hour to release hydrogen contained in the amorphous silicon film 1103 prior to the heat
20 treatment for crystallization. Then, the substrate receives heat treatment in an electric

furnace in a nitrogen atmosphere at 550 to 600°C, preferably at 380°C, for four hours to
crystallize the amorphous silicon film 1103. The crystalline silicon film 1105 shown in
Fig. 17C is thus formed.
It is effective to irradiate the crystalline silicon film 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 affect TFT characteristics, and therefore the concentration

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

concentration of the catalvtic element in the semiconductor film subsequent to the
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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 11035 (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
(Si0x) film, and a porous film.
On the barrier layer 1106, a second semiconductor film (tvpically, an
amorphous silicon film) is formed as a gettering site 1107 to have a thickness of 20 to 250
nm. The second semiconductor film contains a rare gas element in a concentration of 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). necon (Ne). argon {Ar),

krypton (Kr), and xenon (Xe) are used as the rare gas element. The present invention is
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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 teflﬁ)erature and gettering progresses in
15 a shorter 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" to 1 x 10™' atoms/cm®, preferably
1x 10° to 1 x 10°! atoms/cm®, more desirably 5 x 10" atoms;em™.  This is supposedly
because the rare gas element is not re-discharged in the above range of the process
temperature and the remaining elements hinder crystallization of the semiconductor film
After the gettering step is ended, the gettering site 1107 is removed by selective
25 etching. The etching method employed may be dry etching by CIFs without using plasma,
or wet etching using hydrazine or an alkaline solution such as an aqueous solution that
contains tetraethyl ammonium hydroxide (chemical formula: (CH;}sNOH). The barrier
layer 1106 functions as an etching stopper at this point. Thereafter, the barrier layer 1106
is removed using fluoric acid.
30 In this wav. a crystalline silicon film 1108 in which the concentration of the

)17

catalytic element is reduced to 1 x 10" atoms/cm® or less is obtained as shown in Fig. 17F.
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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
10 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;

15 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.

20 The state that the FPC is connected to the light emitting panel is shown herein. In the
present specification, any module on which integrated circuits (ICs) are directly mounted is
referred to as a light emitting device.

Referring to Fig. 9B, the following will describe the sectional structure of the light
emitting panel illustrated in Fig. 9A. The pixel section 802 and the driving circuit portion

25 are formed above a substrate 810. The pixel section 802 is composed of pixels, each of
which includes a current-controlling TFT 811 and an anode 812 connected electrically to
its drain. The driving circuit portion is composed of a CMOS circuit wherein an
n-channel type TFT 813 and a p-channel tvpe TFT 814 are combined with each other.

Banks 815 is formed at both sides of each of the anodes 812. Thereafter. an

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

light emitting elements 818.
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material whose water- or oxygen-permeability is as small as possible.

10 By putting the light emitting elements airtightly into 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
elements by water content or oxygen from the outside. Accordingly, a light emitting
device having high reliability can be yielded.

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

Embodiment 1 to 10 at will.

Embodiment 12
Fig. 10A more specifically illustrates the top face structure of the pixel section of
20 the light emitting device produced using the present invention and described as Fig. 10A,
and Fig. 10B illustrates a circuit diagram thereof. Referring to Figs. 10A to 10B, a
switching TFT 704 is composed of the switching (n-channel) TFT 1002 as illustrated in
Fig. 6. Accordingly, about the structure thereof, the description on the switching
(n-channel) TFT 1002 should be referred to. A wiring 703 is a gate wiring for connecting
25 gate electrodes 704a and 704b of the swﬁching 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 TEFT 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 layver (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 that is
different from Example 2 will be described with reference to Figs. 23(A) and (B).
The process steps are advanced according to Example 2 until the state of Fig.
22(A). Thereafter, the TFT substrate is transported into the second processing room, and
25 the anti-electrostatic film is removed by water washing. A bank 3938 is then formed as
shown in Fig. 23(A). The bank 3938 may be covered with an insulating tilm, 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 (reatment as similar 10

Embodiment 8.
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0 cﬁgctron transport(lgg layer, anc(l (a(cathodc 3952, wgi)ch are to be %rmed thereon, mayv be
formed in the similar manner as in Embodiment 1.
10 As shown 1n 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
(f2j on the bank 3938 by appropriately changing the viscositv. In other words, the
thickness (t1) on the anode 3928 can be larger, owing to the concave portion formed from
the anode 3928 and the bank 3938.
15 The thickness (t3) at an edge part 3958, at which the anode 3928 and the bank
3938 are in contact with each other, becomes the maximum, and the layer can be formed to
have a certain curvature. According to the form, the covering properties of a second
organic compound layer 3951 and a cathode 3952 formed as upper 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 seif-luminous and therefore

[
n

is superior in visibility in bright surroundings compared to liquid crystal display devices and

has wider viewing angle. Accordingly, various electronic devices can be completed by using
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10 particularly for a portable information terminal since its screen is often viewed obliquely and

30

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
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.

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

Fig. 11C shows a laptop computer, which is composed of a main body 2201, a casing
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
mobile computer is formed by using the light emitting device of the present invention to the

display unit 2302.
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invention to the display unit 2602.

Fig. 11H shows a cellular phone, which is composed of a main body 2701, a casing

2702, a display unit 2703, an audio input unit 2704, an audio output unit 2705, operation keys

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

20 by using the light emitting device of the present invention to the display unit 2703. If the

display unit 2703 displays white characters on a black background. power consumption of the
cellular phone can be reduced.

If the luminance of light emitted from organic materials is increased in future, the

light emitting device having an organic element can be used also in a front or rear projector in

25 which light bearing outputted image information is magnified by a lens or the like to be

projected on a screen.

| The electronic device given in the above often displays information distributed

through electronic communication lines such as Internet and CATV (cable television).

especially, animation information with increasing frequency. The light emitting device

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

materials have fast response speed.
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By applying the present invention, cracking of an anode is reduced and
therefore degradation of a light emitting element can be prevented. The present invention
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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an anode on the first insulating film; - -
a wiring line for electrically connecting the thin film transistor to the anode;
a bank over the first insulating film, edge portions of the anode, and wiring;
a second insulating film on the anode and the bank;
an organic compound layer over the anode with the second insulating film
N interposed therebetween; and
o a cathode on the organic compound layer.

2. A light emitting device according to claim 1, wherein the first insulating film is
a DLC film.

3. A light emitting device according to claim 1, wherein the first insulating film is
a silicon nitride film.

4. A light emitting device according to claim 1, wherein the first insulating film
comprises a cured film formed by plasma treatment and a DLC film.

5. A light emitting device according to claim 1, wherein the first insulating film is
a cured film formed by plasma treatment and a silicon nitride film.

L 6. A light emitting device according to claim 1, wherein the second insulating film
is a silicon nitride film.

7. A light emitting device according to claim 1, wherein the average surface
roughness (Ra) of a surface of the »rode is 0.9 nm or lower.

8. A light emitting device according to claim 1, wherein the bank has on its
surface a cured film formed by plasma treatment and comprising one or more kinds of gas
elements selected from the group consisting of hydrogen,- nitrogen, halogenated carbon,
hydrogen fluoride, and rare gas.
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