; €3e$~64T; LIGHT EM TTI NG DEVI CE AND METHOD Or MANUFACTURI NG RI NG THE SAME
BACKGROUND OF THE I NVENTION 1. Field of the Invention s 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 method
of manulAGHE FRGTHR G OISR YD AEGBITR OF MANT FACIURING Al seduhy
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 |igBAGGROUND deVIKE INWENTIIONSpeci fication refers to
an i mage dis Iaty device that uses a light emtting elenent. Al so, the
fol | owi kg HﬁgiﬂébewVén%@n included in the definition of the light emitting
device: a nodul e o iLned by. attaching t.o.a light emtti | enent . a
connect or such gl%e g%e%%nﬁi 'SH I%{I(S)Bi rg%gegnt gacil Vet r%({eﬁ{ffé: W’ftﬁgix I%ﬁeer%?t}“ﬁt ed

Ci r cui t glemantcolfifdséd apen aub@Iatchddendidngliih ¥R coMbind ah Gredri@BEmpAIId er
package); a nodule in which a printed wiring board is provided at an end of
a TAB t égpeblgrofgnmting lighy ugomsppiicatipm of elgpirieHickth(thTtifm it bepemelier wiferodit) s
directly nounted on a light emtting.elepent by the chi.p. on, gl ass)
et hod. o7 R raRe PP h Rl 4 PRUSHAT e Buee i Tt R BedRere ™S o
draw ngSﬁédifﬂ‘!llly,%e%ies%ﬁﬁin@%}mﬂ@[h%s&b'aoﬂg}fﬂeﬁ{itti%%%l/icg'@ﬁ ayligh iy for
their characteristics including being thin and Li ghtwei ght, Tast response,
and di rédementuthrierst lowsw iv glrivagelidgd winthdongal soelehennfiesiglef than moneesioand

havi ng wi de view ng .angl ive the light. emtting el ements, better
visi br I 15, i ime e vie dhhispe e Ry OB E R ST AME E bl e
ef fecti ygsel ¢RBRNERifiAL @lbﬁ?ﬁ@}’ A186, 88 SioRbwil L Rlobles 23 apPhiankasiand are

being actively developed. It is said that Iight emtting elenents emt

| i ght tdafoukgin oheeflght emiitigg reckean smdula obtditaigiey ktsacapyy toedlietengaimg

el ectrodes that sandw ch an or?ani C. congou,nd ayer, electrons inj med from
hErg

|
the cat HERIEFhEPREFEE SUGH 4 et HERcBtugtiya &lar P Felle hisi mude
| um pes t j ARe 1.0 f.f1. J - 30
exci '{k(e;ng?ﬂgn thagEonrg%t‘aé%E&édr%@?gP%gﬁg ret (L}?pneI %ﬁ@grﬁ)éigkei’gi’a@tlggéﬂ?;]llllea{h]ecl%easi ng
ener gy 4 priagdseirinfebdard) iy premideti iangnelndrafnd TAB tepd br hiTYDR;. adkbd emidufy in )
excitons generated in organic 1 _ conpounds take either ringlet excitation
or tripVBcheapcl nfegratedrigirguibyis Jirecy meymicdeon & Nahf wmdtisgesiergentnist theni t
light f i e j ion and elenents that emt light fromtriplet
exci tat?@? ‘{‘516{5%4“ éllﬁﬁigﬁ}%dht emtting elenents are classified by driving

met hods2.i nbescripsson vethe Rebdied Art( si npl e matri x) type and active matrix type.
The ones that are attracting attention nost are active matrix type

el en¥nts, for tHE) apBtigsplspicalsdie diaspiagiangon ghgencst-eeneghiaefidtiiaptlon with
t he QVGA_l.evel of pixel s or_ .nor.e n. active matrix. light emitting
devi ce RRRLGgPHIG o chef SRpR Rl Ry Mg BT Sl E bt "One
“shown iMsfgdnge, ahd direbFTur&? 1o vaERdriofhed RS beRk&eBQimimbuantdaving

interlayer insulating film203 is formed on the TFT 202.
wide viewing angle give the light emitting elements better visibility. Therefore the light
emitting elements are considered as effective elements for display screens of electric
25 appliances and are being actively developed.

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

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

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



On the interlayer insulating film 203, an anode (pixel electrode) 205 is
formed to be electrically connected to the TFT 202 through a wiring |ine
204. A material suitable for the anode 205 is a transparent conductive
material having a large work function. An ITO (indiumtin oxide) film a
tin oxide (Sn@2) film an alloy filmof indiumoxide and t5 zinc oxide
(ZnO, a sem -transparent_ gold film a polyaniline film etc. are proposed.
Ot hose&OmPRENgsTEBKE | qiifey §m|§£féc?xﬁ%t0”b‘é‘cgw%fé PR o IhanopegHiraden dsdlat 3. 75
eV and igs;hi t r 0. th | Si i gb - qggic
corrpoundéll&g;g:?fl %656{h|§2§?’gtrﬁ§% 11cr)cg}nt lejiétt?\éc}%gag%ggﬁcfﬁ%ﬁf]lss g’g{egﬁ“ ?lé%{ti on, all

t he | ayeariplet hatitadoebg@hovi ded bet ween.an anode and a cat hode together zo
make an organi c _conmpound | ayer. Specifically, the organic conpound |ayer
20G i ncl udes a gkt lighs ¢mitheg elgpents ae wbiseilien bacdrivong meykads ialw risélver on

i njecti . ansporting, layer, | ectron_ transporting |ayer,
erc. A taer e SpdtLs shOARRRERN Bl RGPl EE TR bATTED kP9,
anode, andstGhd a@et hhtig dypy @lemebid fér @1@% hegdeagasiesfedspliyihBiima@ésder highhe
basic structure can be nodified into a | am nate of an anode, a hole

i nj ect i olsfindiparvithathe (QHEAZsve mimbehef fizgleer mared a cat hode | ayered in this
order, or a Lamipate.of an anode, .a hale injectian,layer. and a light

e tting 1 ayer . a8 Rl s oilee Rkdicr Bpdhe O Elipedinfupafdh 1 o
this or dpimenstrBEtuieN® GFIABIsGoRAMRAWND | Sy aFT280 sStobREdTBH 2 Absdiibode 207
is formed to conplete a light emtting elenment 20). The cathode is often
f or med @hdanmcddychinsilagna liBo 285ed formed &n thendi T 202. (typi cal ly. a met al

bel onging to G 1l.or .2 in the periodjic table). In this ci.fjcation,
such metal (i nclORE RS RAHBE A AHqen ARefe RixebalerROdRClp & Ired

cal | ed appakidlricafy BEimbredfo BRMEEID infodeBlaBRink1RERAR. ORIARESRaI'@REBe
material to cover the edges of the anode™and prévent short circuit between
't he anoder dnchnbde2@aishodensphrehheoiiutiéve magrialh=stvgns lope wprkk &incdod tAe | i ght
emttin | enent forned therein. The 5 actual pixel portion is provided
with a 3?&%?%59 & Oﬁdﬁh%‘ Brd {10 et Sareh fidme gt AIIQY Pépmtqul@eluab%*ﬁs\mg in
Fig. ' e Gt sk ik Vi he
R R e N L e SR

i nt er | ayleose] the U@t filngisfuskdnnendbédaeseain bakea bhidggpel dout 8GAaddcind/r higtler i al )

formed on the interlayer insulating filmhave different thermal expansion
coef f i cit@ptRarenjpsthcpange Af yisibledighent is perforned on a structure in which

e L2 neb AL IR AR ALl el | nEaCt
causes apafifaekionnall hike ldvesy fhac ereoprot/fied Hetlecenf ad hodeadrelr & abthbbatodeasrt he
20 make an organic compound layer. Specifically, the organic compound layer 206 includes
a light emitting layer, a hole injection layer, an electron injection layer, a hole transporting
layer, an electron transporting layver, etc. A basic structure of a light emitting element is a
laminate of an anode, a light emitting layer, and a cathode layered in this order.  The basic
structure can be modified into a laminate of an anode, a hole injection laver, a light
25 emitting layer, and a cathode lavered in this order, or a laminate of an anode, a hole
injection layer, and a light emitting layer, an electron transporting layer, and a cathode
layered in this order.
After the organic compound layer 206 is formed, a cathode 207 is formed to
complete a light emitting element 209. The cathode is often formed of a metal having a

30 small work function (tvpically, a metal belonging to Group 1 or 2 in the periodic table).

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

I



smal | er thermal expansion coefficient (the anode, in this case). The anode
is an electrode for injecting holes that participate in light emssion into
the organic conpound layer. If is there is a crack in the anode, the crack
affects generation of holes, reduces the nunber of holes injected, and even
degrades the light emtting element itself. The irregularities of the
surface of the anode al so affect generation and injection of holes.
Furtherﬁﬁ”@jm%ﬂeadFUHﬁ?b conpound |l ayer is by nature readily degraded by
oxygen and noi s [ o | S as
oo aa o ey SRRV e A AT SRS .0 A Al

i nt er | ay@bdd aslpratdnnghdr d:il’ﬁﬂ&ﬂﬁtv@é@&‘lgﬁ@dr@j’de@hﬁlﬁfe @amde el wasee f rom this

interl ayer |nsulat|ng filmdegrades the light emtting el enent. Moreover,
the cathode of th® 3 PErS e prichgn@ihenbeht dmittingr dewewsf loamedleatinne Thet al
materlal h eriou ai,r_TFT ¢ arac eristics.
An 25 alaﬁtuﬁ Xeﬁé?re?j X r%/gfdfﬁmwdﬁ} £ @I‘%@YI ;? Et I]fllttn[PTT'—lﬁIIn%%tastn’%cs ?im”ilan%e in
el ectri %s@ﬁtﬁ&@ﬁiﬁfg@td €on@ifitute i ablive m¥Bkd n@tleﬁmﬂnﬂg%ﬁll:@l e to give the TFT a
| ong-termreliabi In order to avoid inpairing TFT characteristics, it
is preferable téﬂpWEWEh@CE&dedn@nwenamabﬁnman¢ﬁ@tm@ghb¢mahn$dcwvethayer of

TFT b t TFET fact t i I
rom a IR ETAG BLABRI raRtF Cetraal 65sb b DELSEP S FEbAn (B otn
room . higweNR indNMAEL IR ARIL M Bdréfi CheMhANIPANEIDE @efihSHS al YRRt MREN
roons (clean roonms) is added to the manufacture process in order to 3

pr evant tiehienct kial peréormetiabn corstraptureatin owhich hmafEF3lss bbsog a:tl’éfexrmy thamal

cont am nat ed. by dH§ts or aqther conIanlnanhs inthe air, . g t e TFT el enent

may be &éﬂﬁ@@d‘ Wy et 68t &P?‘&C‘d‘i"’éléﬁ%‘ihg‘é ersa%gwmmweﬂﬂ PN An
obj ect %vﬁ:@‘%trﬁ’ét&%eﬂtcab%‘é%néﬂa&” rI ﬁxetl{ﬁ%ﬁﬁ&o&’?u{e i Wﬂhg%%ehﬁi%at%ﬂ'th y _
light emtting device having a ong asting | tting elenent t is
free f r(smallex’rteemabbkmmmde;@efﬂchmm(tabau@jebemammf E he tinoktdt idrae cﬂdmabdal I ows

| ess degradati.on_than conventional ones. and to provide a nmethod of

manuf ac @ FGHRRECIES At RFHARAL: i H%‘VI%SS“P%‘“’FI’Iéhep?fé%@ﬁtCOFW\?%Pﬂ fayfr-i 4t

char gct r Iy FT
Chat s or Seacck B2k AL The Lk SRR LS, oo TR A of

i nt er| ayelesiinjgctedt dntigevien | deprades drdéiht iemittiap roindno itself.el Bied irragalarijiecofinect ed

to the TFT through a wiring line; a resin |nsulat|n? filmis formed to
cover t ¥ BEEaRCLRE aperl akic 3tfrgt ginsEatiop pad jndegtioniof Saieat | ng filmis etched to

forma bank; th I n
i nsul ati ng flln??gﬂggfﬁ% hggﬂgoygfgﬁﬁgggﬁo §{§%§ hﬁﬁh% %ﬁﬁﬁﬁgﬁ?dguﬁgtlng
filmfoorpgenbehdvapsistube | Dt ayBr fdcnSodpatit N@sihi mneaial ik an@ap/ieade,

suppr ess thg@generatlon of cracking caused by heat treatnent in_adjoining
mat ef alPslye Hadeaddyiq éreeﬁteqwqﬂéiwnwedetﬁp@w (] I@E?élﬁiwfciféﬁlaémg THa pn@ ht

em tti n% g#een rr])tthérg\lzjig retcfga@ecp f Xm tﬁls 1ﬂ8g§¥drrme § iatmo dsecrﬁl%?,%l h%tli_gﬁger.fnh{

al so ca | Z0 Pe ease
insulatbmgwhtln1fron1reach|ng the light emtting elenent. The

Iayer

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 1t impossible to give the TFT a long-term reliability.

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

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

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



insulating filmmay be an inorganic insulating film or may be a cured film
obt ai ned by surface nodification through plasma treatnent or a DLC film By
Wi ping the anode, the irregularities of the surface of the anode can be

| evel ed and dusts on the surface of the anode can be renoved. 25 By formng
the insulating filmthat covers the anode and the bank, an effect of

bal anci ng anmounts of holes and electrons to be injected to the organic
conmpound F4Pkihe AHRBe MekH ot eminaAlest Her Fdspdsirale Ay opeeuntted hx/gmﬂf on is
char act efidl dofabfithms % HRSHR dhBSHL APTNGhkh Ml O L ILDO b2 dafbsbse
fornmed; the substrate is noved to a processing room 30 ere contam nation
by an aldiahimge. netal or others can be avoided: and the resin insulating
filmis etched to formthe bank. 4 Anti-electrostatic treatnment is
conducted after the insulating filmfor protecting the sem conductor film

of thg TFT is fornmed. A fig@kﬂﬂr %ﬁ&%ﬁh@@ﬁhﬁﬁb st clean roon) for
form hg a TFT substrate is—sepaé%@igLfTUnra—secon§'processing_roonl(second
clean room for Awsieadbrant peREntefiédionds eh@eond to Jroumle at Fighgusky Afehan

al kaline netal mxing in 5 the active Layer of the TFT fromthe al kaline
met al mEreiting|deyige hiavige rHengtashegl Egofemileng dlggnentebits frag fremetre probigueh as

Al or S| red. As _a.result lectric characteristics of .the TFET and
the T onderaPi PR FaserTe R abte BarTsis s Rb R R B i By B at 1 <
filmisahaidpévideamans@bembaltanblish1dopst aahind §&Gde. t he resin insul ating
filmfor formng the bank, the anode, and the wring and can be renoved to

by wdter washi ndhemprésekieingtitem isi ghptastemaed ddthat:An wiychyetheswatieg fikm is a

terial_havi tivi : ducting.fh
ant i+ cf GRPRBSPaR LT B FolmP Bt B BRSO g Somred OB ror )
An Condigkii@r SFGMIG ARALEL Bhodds ORRREA!bIbUSEMriclIOr coxRIRUA. hberrT

anti-electrostatic fil mconprising conductive polyner is formed by spin

coat i ngthrangh t véringtineed esstr mstlating fitm lisvfaoep o oy tho adutstdindeht ewring

nol ecul is fornmed by, a gvaporation. Concretely. polyethyl ene

di oxyt h?{ashélﬁéeftlﬁgﬁe%ngp@m&n?ﬁ%m(fﬁﬂﬁia) ba F&‘}clﬁe‘i' %ef‘aﬂ@edﬁ@me@s‘iﬁ& ,

pol yqxy | Jowal : ) r,

RN B S e T gty 8 SR S LR e

N- 2- Hydr oxyet hy Thbliidulatind fidoyfaimked snween thhyderdaygalnsylating fibe khd el aaniine]

pol voxyet hyl ene al kyl am ne, Eolyoxyethglene al kyl am ne f tL%Aach ester,

al kyl dic8? R4PREPSSriNeI@ENARRYI OF GrachNgL @USeslod PR3} | TFEHD TN B (FHBHAE &MalEKY |

phospha r I i t : yl nani | yl
&&élh%)@/% aftRr ot ALHBR ML RA cockidiBhiky| PROAYNATMARR! UBnSA thus BuiKY

bet ai ne, azol1um alne, or t re used. These can

easi |y hevwdydshdlifenaicer This msulanig@liin isalsyeapabld of prierehtingngasadr moigainé C
insulating material, such as ?ojyinide, acrylic Polyanide, pol yi m deam de,
or BeB (¢leasrdEipe BBuREHaYCr dasvlavaEfimdTens reasaingrihs Lightearitygddements i T The
anti-electrostatiic filmformed fromthe er| ) i ve.can be
ool 1 e TSRk Hirbmal SO al B A P ofY ke 85 0Rlk RRELRIAC LS

‘char act gnifz@tnédifiepivnrth®ubl pRseheRawient 6F 4DNE @Anbank and perforning pl asm
treatment on the surface of the bank after heat treatnment is perforned on
the anode for cByswiling zke reere. Ahe imregildritichnaf sthe gurfeer 6h tithanadsr ¢acke of t he

bank thrg%~ h tﬁessuragcerép nﬁtgfic‘gioqmthegggf by plasma treatnent. This
preventé tH@zﬁg RSF PG BIFe5s P PSSO E E T degradi ng the |ight
em thing el enmenBy fSrming the insulating film that covers the anode and the bank, an effect of
balancing amounts of holes and electrons to be injected to the organic compound laver can

be expected.

Another aspect of the present invention is characterized in that: a resin
insulating film for forming a bank is formed; the substrate is moved to a processing room
30 where contamination by an alkaline metal or others can be avoided: and the resin insulating

film 1s etched to torm the bank.



BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanying drawings: Figs. A to
| E are di agrans showi ng a nethod of manufacturin; a light emtting device
in accordance with an enbodi nent node; s Fig. 2 is a diagram show ng an
exanpl e of a conventional light emtting device; Figs. 3Ato 3D are

di agrams showi ng a process of ma“efacturing a light emtting device; Figs.

ot Ao O AR IR O IO fnl 39 G0 TRENERSIALLNG bR e

emtting device i agrams Show ng

manuf actibk bdgicenducglitfilendt the NG U tb&Rsd. FiADEirst BNk BBoAS €irdll AQhagBmshow ng
a process of manufacturing a light emtting device, is Fig. 7 is a diagram
showi ng fahferamprel OF selriryd isgscourated fromhe sesand pirovgs<dey feen feeafdctun e

rocess;. Fi is. a diagram show ng. an_exanpl e. of. carrying out a |ight
P e et msogdordotedind i ARCAM R0 e AR R ot s RIS heB ik ng &
seal i BQ tbd bttbleUagerf & thd TH#DMone Met 4k theZRcEMatial FlrGtne #HiA a0 1Bhar e

di agrams_showi ng the structure of a pixel portion of alight emtting

devi ce; Imhpsmitting\etegneht Hugh es dil agMgrss Bhowidng Aexanplies:ofiria@phai@ctsics
appl i ance;, Fi 12.is a di agram.show ng an, exanpl e of carrying out a |ight
emtti né)?gbev-lhgléar_i%thﬁjﬂlﬁﬁ'%@?“al?@a@blf%_c":}é?%(’,gfCﬁ‘ ge _‘ﬁg‘%i“’%d‘a di agram showi ng an
exanpl e of carphyi G- QedirdidicFn BMohbdIrode Yl HeeARNVARRTINES nBl 2888 She F1 9
14 is a diagram showi ng results of AFM neasurenent: Fig. 1~ 1s a diagram
showi ng resés uisnktiof filEMondarsning tenbank 3the Fngde, B6d itlse airth gagrdasansieomsitnged esul t s

of AFM neasurenent: Figs. 17A to 17F are diagrans showi ng a process of
manuf'Bc PTG WA RERt 8%&: O&thﬂﬂlﬁﬁleﬁlé\??'ce‘\§ uChicRp L. inaketigh having

enmbodi MPkductivity necessary for conducting the anti-electrostatic treatment is suitable (for
example, 10°{S/m] or more). An conductive organic material is generally used. for
example, the anti-electrostatic film comprising conductive polvmer is formed by spin
coating, and the anti-electrostatic film comprising conductive low molecular is formed by
15 evaporation. Concretely. polyethylene dioxythiophene (PEDOT), polyaniline (PAmi).
glycerin fatty acid ester, polyoxyethylene alkyl ether, polyoxyethylene alkviphenvyl ether,
N,N-Bis(2-hydroxyethyl)alkylamine [alky! diethanolamine], N-2-Hvdroxyethyl-N-2-h
ydroxyalkylamine [hydroxyalkyl monoethanolamine], polvoxyethvlene alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl diethanolamide, alkyl sulfonate,
20 alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, triaikylbenzvlam
monium salt, alkyl betaine. alkyl imidazolium betaine, or the like are used. These cun be
easily removed by water or an organic solvent. In addition, an organic insulating material,
such as polyimide, acrylic, polyamide, polyirﬁidcamide, or BCB (benzocyclobutene) can
be used as the anti-electrostatic film. The anti-electrostatic film formed from the material

25 mentioned above can be applied to all embodiments.

Another aspect of the present invention is characterized by comprising a step of
forming a bank and pertorming plasma treatment on the surfuce 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 bv plasma treatment. This prevents the bank from releasing its

moisture and degrading the light emitting element.



Figs. 1SA and |i3B are diagrans show ng a process of manufacturing a |ight
emtting device; Fig. 19 is a conceptual diagram show ng a production
process of the present s invention; Figs. 20A to 20D are di agrans show ng
an exanple of carrying out a light emtting device manufacture process;
Figs. 21A to 21C are diagrans showi ng an exanple of carrying out a |ight
and to Figs. 22A and 22B are di agrans
showi ng an exanpl e of & pilthep (P TION; S P Pevi ce manuf acture
process. Figs. r.e.di-agrans show ng an exanple of carrying out
alight emitti nﬁ%%‘%@%ﬁﬁ%ﬁ?&%ﬁg&pr ocess. is DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODFIYENTS kmhodimredbgibdesh®wiiel a1@dthbs diomaBek.omriag SUbskr at e
100. The TFT shown here is a TFT for controlling a current flowing into a
| i ght efPtitinggcereiraseordansg Wwish ememeelimantheds; speci fi cation as a current
controlling TFT:10l, (Fid, |A. 20 On the current controlli TFT 101, an
interl ayer | nsul 3¢ izng{gS f ?‘Fﬁ’fri%?s}fosw PR Al GBI Sl?a%g?l?vfgfli)%ﬂmg EMHEr | ayer
i nsul at d@aged:i Il m 102 is formed froman organic resin material such as
polyi m de, acrylic, polyam de, polyim deam de, an epoxy resin, or BCB
(benzocycl obut ehigy- 86 Wavk aie dweramgeshomiingk neprocest dbwaroutiog 2 Ogitm  The
subst raéne]itgrzlindé)vt? eproperl y leveled by formng the interlayer insulating film
102. Moreover  “the z5 interl ayer insulating filmcan reduce parasitic
capaci tance si nggsonga aCr 8| @a@fahﬁrsiﬁwagaaeprb@é@sld‘f ShRb8&Lhs L£ABRt ant in
general. Next, a first insulating film103 is forned on the interlayer
i nsul®at ¢TALtiNG #Hi¢02 so that gas rel eased fromthe interlayer insulating
film 102 does not affect _t.he light em.tting elenment.. The first insujating
filma103 is an 1¥or é‘énﬁocj n%rﬁl%{ggﬁﬁlsf?hpﬁmgtgﬁp‘?rfﬁqsfﬁt TaBFaLEPE G 18N de
film aerﬁjtﬂhi,%mi&xynitride film or a silicon nitride film or a |amnate
havi ng the above filnms in combination. The first insulati ng filmis fornmed
by plasma CVD iFigd 6AvndchBtdre dimaaons oovping ssproecissofsentfac@bnga AR Pa,
the substrate tenperature is set to 300 to 400C, and the high frequency
(13a6 MBYIRHICHensity is set to 0.1 to 1.0 Wenr for electric di scharge.
Al teynatively, g CHE L Al 0} i hds,.0 nts
el oot od from tHE Brous Eone ar g I roF SEEuRE ol FHEn iR, ST
car bon, manifycnegeocdss;uori de, and rare gas is fornmed by plasma treatnent
perfornmed on the surface of the interlayer insulating film Thereafter a
resi st mask haviifg8 & afliagem sghpwing pp exarprle O FREYNS AUCH HERamilg)gedevice

manufacture process;

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



reaching a drain region of the current controlling TFT 101 is forned to
forma wring line 104. The wiring line is formed froma Al filmor a Ti
filmas a conductive netal film or to an alloy filmof Al and Ti. The
material is deposited by sputtering or vacuum evaporation to forma film
and the obtained filmis patterned into a desired shape. A transparent
conductive film 105 is fornmed next to sen~e as an anode of the |ight

eni tti nGTEYEMeviERe peearped with 2t 6mBOYMORE film 105 is typical! formed from
indiumtin oxide.(l , . Of i-ndi i W 2 1.0 20% of .7i NG Qxi de
(Zn0) i xed ther%éésnw%\sa@hlegéaﬁ‘?d%d Ilé‘H]g]dgﬁér‘é’g%b‘;/ PE%QE% é\tgmtd Y ‘r‘%‘r%ﬁg’rje)’ﬁt
conduct iewittinicldevit®5. Thereafter, a bank 107 is fornmed and heat treatnent is
conducted at 230 to 350C. In this specification, an insulating filmwhich
has an openi ng aB®VE BHeceseplaaladidgim BIoviey erpsodurdopdygesssopf tiseprastotle i s
call ed as ati?g,nk (Figs. 1B and i C) The surface of the anode 106 is w ped
usi ng’a BPUA pol yvi nyl al cohol) -based zo porous substance along with a
washing |iquid tgsd epal wof feD s tasctntf sHen@RAAR.HDE 8NeirHeRDWet ﬁlu%ms
therefrom In this specification, wping an anode surface with a PVA

( pol yvi wyiittigg donick manb&sae poresss subst ance to | evel the surface and renove
dusts therefromds res as W ping., After wiping the surface of the
anode, a second Flilgf’séﬁg\tﬁongle(Sidferﬁj‘fg’(%“issSl'PB’r‘%@ ‘C"‘Zgr“ﬂ% O GRiee 88‘@3@% | ayer
111 and ehfigiRg e bt AREefakdide ?Jo@esfs%n'&f'?d on the second insulating film 1I0.
The second insulating film110 is a polyimde. polyam de, acrylic, or other
organdc resin i krsgst AEAnandf I3Bmfeotiagdmbshewing woeatdnmge ©b carryihng okhedghdf 1 to
5 nm The.or %ni.c corTBPund | ayer 111 is a lamnate that has. in addition to
a light eg}lﬁt’f‘gi AYCE BPBIACHIHBIOESFnj ecti on | ayer, a hole transporting |ayer,
a _hol e bl ocki ngiayesa A BB &l-Chldas ShADRROI LHohdI Q¥ Larrfiflg BLLG AN
injection |ayer, @a buffer layer, etc. in conbination. The thlickness of the
or gani c ecomipguadict apanfacthie pocgs.ef erably about 10 to 400 nm 8 The
cathode 112 is forned by evaporation after the oceanic conpound |ayer 1I1
is formed. The material of the cathode 112 is MgAg or a Al -Li alloy (alloy
of alym num angerAi ik HBESERIATORIOY $4it: PREPERRENEOIITIYRENRST ! | m T Of med
by co-evapor at he peri odic

t abl e ammtedimtmwiodd The t hi ckness of the cathode 112 is preferably about
80 to 200 nm The state of the surface of the trag;rsﬁparent conductive film

after wiping tré-Th&n0liis foymed opetisubyuatsilng. adhaddd tiorarkege i 2163 d6pe
AFM) , . | . in.FEi . t T b ti
L thi s SRl LR HEABDMD W b Oty Ochine 'R SRS RPRAEYAL N

formed pecafidaling kpesemed: chdboiling TATA0Q(Rgs1aybstrate and crystallized by
heat treatnent at 2~0C. Figs. 14 and 1~ show the irregularities of the

substPat e surf a&¥ bpseireE ool ims T FEHMMnan mtqriayer maulapes fibg 4p? & fopmed

ubs P BiyolkF, i i Flesipe & fgrme
Snows. 08, PlEBAUGECCThs T REF SELERE A 00 b REN T Pl U FRRL o 10

‘treat memtaterfll Quchl §& HIQUHIdE R rAKe F@E@m&l& paBemieughness «p&a) rdikf of 8GNd
after wi ping treatment using Bellclean (a product of Ozu Corporation) as a
PVA- bas €etngoeysindubmmecptd hivef or axgrggieribickmése cavbpeigbOsarthear. r digHnesisihere i s

expanded t hr ee-di Si | Iy so that.the center |i averagge hei ght. defi ned
oy oS B s Santrhe s o Yortng MBS jhetfeofh Mo Bl B SO REk hed e
Fromyt henE@skt ikuldiRe fAMEAG8IRY hhRAGRicIANANARSSsiAR diBsnifeasimaenls gur f ace

is reduced and the | évelness is increased after the w ping treatnent.
low in dielectric constant in general.

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

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

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



Enbodi nent 1 This enbodi ment gives a description about a light emtting

el ement that is a manufactured using the present invention. Described here
with reference to Figs. 3A to 6B is an exanple of a method of manufacturing
TFTs for a pixel portion and TFTs (an n-channel TFT and a p-channel TFT)
for a driving circuit at the sane tine on the same substrate. The pi xel
portion has the light emtting elenent of the present invention. The

dri vi ng e e IOP BT YEdS P 1@ e [DENT phehy SRR PRSI OS A B RV B

First, bass, S E ) { 1S, i i

bor osi | %(:ogt% %’I%@Eﬁ?@%ﬁ%ﬁ%&%ﬁ% e o? ep\%ﬁek Eel}isgl R&Sﬁ?ﬁg’ww \?Eclrnjlagl?r or
#1737 gledsgi@ disclipgadusitemfiti@ip,ny nyrddn ibn pamatisd) , orer oalmort néndxopbd ks | cat e
gl ass is usable as the substrate 900, The substrate 900 can be any

[i ght - t reATRGRIS 851086 98t Pigt oVR FANSISHEaPh By Bogs: ndfogeralilaggtedeathosd. A

pl asti.c : L fed I I.nst the
Pr oceds Farch BOlnpRTye B, BBl ot blagR Ra iRl o REIEU NG BARLNSE T e
i nsul at ithgintdrlageS@dulang Blkired on the substrate 900 froman insulating film
such as a silicon oxide film a silicon nitride film or a silicon

--oxyni tride fi/llherepHen piresis mpvsdi aing, ~ tprereg apecinmis JpaRihg 4 cPrgoPlhas a
j[WO-I ay%acﬁ#nnguacal!ﬂ{nere {RVEGL Cur?‘en?lcnglroqlirlla 12 8 (gr%ehng rt"ort m.wlilaig P live of the
insulating TiF1 ns | SEEd Above may be U as the pase insulafi ng T1''m The
first |aper Ohe hendaseis BatddirbnG Al fillh bPa 90kilhSis a ®hlk@ER0 M T, bde film
90l1a formed to a thickness of 10 to 200 nmégyr]ef erably 50 to 100 nm) by

pl asrf @YBLIQY filig o4l eaddi.i ohheyasteghlHa depgsited by spuiieng Pheacsinin @yeporekgmhi t ri de

film90 co Siti ratio: .S .= 32% O = 27% = 24% H = 179% forned
in thi s%@%@qﬁnpﬁgr?ftanﬁgge %&?IRF%PF?%&SSP%W%S_‘W%& %ﬁ%ﬂg’%’é%d | ayer of the base
insul ating fil maOARdndpsreat Sbddue@fe B¥NN0S Nid Bfmkel INFXORLR fOiBatRle Dftthd ckness
of 50 to 200 nmt5 (preferably 100 to |70 nm by plasma CVD using as

r eact i ohighbemwiing layand TRe Ganstheens condpenvolihmil 07 isdepitall niodded froooimrgesi t i on
ratio: S =.32% .0 =.59% N = 7% H = 29 of ned i. i S, enbqdi nent has a
{hi ckneds BIELOHORSF TR PRETERSLE Mitd Bl T AT uBL AGHTCOAEEDr | ayers
902 1,9 905 are fQEMkthde The SAML MAUChL Ry QFSisFRdut Cofeiad GilhPrmed by
patterning into a desired shape a“zo crystalline sem conductor filmthat is
obt ai nedhbseaftor abagk #8073 srfvooabamt ieat frédtmemi is komhicadon BRO ts331° Cuc tiuftes

t hrough a known net hod (s teri. LPCVD, .pl asma CVD, or the .like) and
then SUBRSCIEHG™ FLIRPENTE SR AGHAT et SRRSO (66 Sadrant ek oo
cryst al ijZalsb 8 tht BRETEB cSilaiSisdl Hahk fEibON B Ml fcier mal crystallization using
ni ckel or other catalysts). The sem conductor l[‘ayers 902 to 905 are each 25
to 80 nmin thi dhaessa@f(the eicledbbys Bipedorsby MAYA (fdhlevmgt dcolall) efasthe
crystalline sem conductor filmis not limted, but silicon or a i con

C ilico
ger mahi BMOUS;SEegiEnce ajopecwithy pging 8qwddz)lyv%|%§Ufifa§ep?fetﬁéraa%qlee.l(% A% hi s
enbodi Sirl i it 2 thi 220w | $f0r ned
by pl ag?négh(g\/%agﬁg%(ﬁgﬁ&g scI)llf dglgdr?%%g%tg&lnhp‘r’fgmﬁi ?:rﬁléﬁg?i Sﬁlref?% ?E}H}@L? tAop face
of the gmyyheusalcehdl) canséd Iporouf haubammephousvai dhi canfate | andi st dsudj ect ed
to dehydro%enat,i on 30 (at 500C, for an hour), then to thernal
cryst al FISFHTGBH CRIesSEY #CViPf% four hours), and then to |aser annealing
treatment for i D | 1 pigLy. LAl Neaa, Ghystal:li ilicon
107 £ patt A APRR S hurBlot B e bk 1o LB R TR e Tl s
crystal lAnnerghid eafipduddmadver flor nntihges eMca@boIal Drark afpansd W2ihe0se@0d The
sem conductor |ayers 902 to 905 may be doped with a m nute anount of
i mpur i t yoseladRsAmBEr oA he peqone spshbins Yl 18ige pokEniEene mmidaeact Hie8hol d of

the TFTs,after e.formation of the sem conductor .|l ayers to 90~. If

| aser c?’&h_se{égldfl%arg}%hnsflgagﬁgél ngrr?eg”%stpng} Oélﬁi}.s ) 1|]Cnl‘emgse(§rti lc%%(sz%tor film a
pul se oscil | ati mge loy@@iOEorBSRndNL@SI 10aY @ 18XGafethal ASElin aYAGoh asearighor YVOa
| aser can be enployed. Laser light emtted by one chosen out of these

| asers emitpngflaead fioleoniegdemdhyentiohade iangartitelineby fie inckval lasgrstem

before irradiating the sem copductor. fil t o Thaough conditi ons .of .

orysth F5EPT BrnosRrieladdy “C GlPARR Jngionl per BYGH Miftere: L S fsion.

pref err atle gpgickd OMNGe oWHBR R RXEH BEr 11358 prefstabls @Boupabavahhe conditions
i nclude setting the pulse oscillation frequency to 300 Hz, and the | aser
energy density to 100 to 400 mJ/cnmr (typically, 200 to 300 mi/cm). When a
YAG | aser is used, preferable conditians include using the second harnonic
thereof, and setting the pulse oscillation frequency to 30 is to 300 kHz
and the | aser energy density to 300 to 600 mli/cm (typically, 3p0 to QO




ml/cnr). The laser light is collected into a |linear beam having a w dth of
100 to 1000 um 400 pm for exanple, to irradiate the entire surface of the
substrate with the beam In the irradiation, the overlap'ratio of the
linear laser light is set to 50 to 90% Next, a gate insulating film906 is
formed to cover the sem conductor |ayers zo 902 to 905. The gate insulating
film906 is forned froman_insulating filmcontaining silicon by plasma CVD

or sputtering tora PHFEknd3ds Hrmed RioevRPOraAT aftRl ShcePrseRiF FEMPOURE L Yar
sil.icon i e i t S2% . %

=-29% fc%?ir(r)ég ﬁ%)l;rlllleglf a?#ﬁ%%ﬂt Pogk %eh?% é\agsis&o &41‘8\ o' T’Q‘ L dﬁ(e{f% |(°J#1506I a [ ng
filmisahetinlinmahedlitQuhpe Silkdrﬁ}zﬂﬁfem(y:fhbt wd@da‘lﬁnm e ﬁqurrseforrbw ey be a
single layer or_a lamnate of other 25 insulating filns containing silicon.
When a §Picivarsiatea danfaliment deipgsdetio Freviel gad & hngatiedir ipls andmlumianti | m i s
for med by Bliagie, SR LA £ THRLPELEAGIENL phpst Licate) and O are

ni xed, the Feact on pressure i s e"'substrat e temperature is
set to 300 to 4QQE s@pdoft A bur@zitef 6 GRE MG MsHatend . coBdMR): BEMEIfted eRfpidy 1S
set to OJ to Oi; Wcm for electric discharge. 30 The silicon oxide film
t hus fotrﬁrédleeatﬁ pbiﬁwadeb)ewégla@mtomhafq@q antrostaps (AdMheand dhe résusilagt i ng
film V\/n n the rqul ves subsequent thermal annealing at -100 to QOOC.
11 RERT: V’es‘?%t A ‘®onducti ve | ayer 907 for formng a gate electrode is
for n‘ed on the gqhe shifsid:MséPgtidd fn%g%ﬂdalrﬁeﬁtms%wﬁleQJure%Q&ttsger&oddWm
(preferably 250 to 350 nm). The heat-resistant conductive [ayer 907 nay be
a si ngl ETO dijwr they isefotraed rwad hidinesswof 11hneen oglasosubsirayend crfstaiboeszary .

The heat-resi st ant uctive Layer may be a filmcontainine 5 an el enent
sel ect e8*% HGAGRE2 'gisg)ug consisting of Ta, Ti, and W Alternatively, the
heat - resi st ant Pfggd‘l@tahétetﬂ ShoR! tm%gaaaaesabt the Jdbkt’f‘ﬁtEQUFfQée”b%nQﬂeo\Qf the
el enments |isted above and ot her W5, an al | mcontaining a
conbi naiFdh o$hf1vtreungrﬂ|4tzsc Ir¢sstte df abmngﬁpmta%rﬂm@t (surfEMDJafereummhgo form
t he heat-resi st nductive | aye n ord to reduce the resistance of

t he |ayEFamteHbW@ Feseier b g %Pttwgg TREHHENSThsHrge BHGY AR shoul d
be Iq)me{rggngﬂ t he oxygen concentration in particular is preferably reduced
to 30 ppmor less. In this enbodinment, a Wfilmis forned to a thickness of
300 nm The W f Figmléashoee fheraviethgbysusfacd tr@rg’hngssvmal) bAf@s drdeafteaargiping or by
t hermal CVD using tung{sten hexafl uoride (WFr,). In_either case, the Wfilm
has to WeRMBeh! v9e Peldsledn (A Rr9d‘|‘9ﬁ OB%rC‘FBOIGE‘é“)tar“ié‘ W‘%l‘qa?ﬁda%orausg@ta@”al

el ectrofig., @m%e/sh’]ﬁa@tﬁkgra ?hr‘ﬁlde rb&é’tbn%gs ﬂég@ 19,\/\4&{;13%3(! &r@e%Heﬁ%SﬁAtRf sd {Pt‘ﬁter s

The resisti I'T'mcan”be reduced by increasing t crystal
grai n stheeceltetr linefaviehsge ehedgie de€inedrbny1s MOGO1 toyin dlcedpplits vdthctespext axylgeen i n
the Wfilm crystallization is inhibited to raise the resistivity.

Accortli #Ifage Whéa ererwads i | Froms ttlfbrrﬁ@éts,bthes@u@rtagm%vgfa% Ppghegetonithh a
purity of 999to 99999%) an rea s._take ot _to allow
Papur |1 e tforegh Sufiee B FeBed pd RE BT PRl G S Dt 2™
‘result, the WFilmzo can have a resistivitv of 9 to 20 uSZcm Sputtering
can also be used to forma Ta filmfor the heat-resistant conductive |ayer
907. ThEmbgdimdninli s fornmed by using Ar as sputtering has. |f an appropriate

This embodiment gives a description about a light emitting eclement that is

25 manufactured using the present invention. Described here with reference to Figs. 3A to

6B is an example of a method of manufacturing TFTs for a pixel portion and TFTs (an

n-channel TFT and a p-channel TFT) for a driving circuit at the same time on the same

substrate. The pixel portion has the light emitting element of the present invention. The
driving circuit is provided in the periphery of the pixel portion.

30 First, a glass substrate 900 is prepared. In this embodiment, barium

borosilicate glass., typical example of which is Corning #7059 glass or #1737 glass



anount of Xe or Kr is added to the sputtering gas, the internal stress of
the obtained Ta filmis eased to prevent the Ta filmfrom peeling off. The
resistivity of a Ta filmin a zs phase is about 20 uS2cmand is usable as a
gate electrode. On the other hand, the resistivity of a Ta filmin (3 phase
is about 1SO u52cmand is not suitable for a date electrode. A Ta filmin a
phase can readily be obtained by formng. as a base of a Ta film a TaN
film thdprasast of %wérmlncgmow@d)r@r dppiroxbaorasibcato ghubmts whble he tioesybhaste.
Though shown in the.drawings, it is effective to forma silicon film
doped Wik prEaRbRAL a8 %Sy taeRpgtSEt Uinlie 550G Sotmbntier ¢ ne
heat - r eshsf 254 b€ ARAUCTA YRHEY A0 fnayTh SmplIPEOLYESHATNELENCRLEL: LBANg
conductive filmto be forned thereon and prevents oxidization. t.- AC the
sane ti g progessséthpoemrd of unspmeodntenta mi nut e anount of al kal i ne net al

el ement cont ai nﬁﬁ%‘i n tge heaf.:r isg(ant, cg{[l,duc_ti ve I_aégr 907and 908 from
diffuding into LrASSEPWR B gt Pasrdruiatng gl U 9 medRa LR BbS it er i al

i s used. rabh.g: eSSt i-¥i Fan= re: g - I es5] n tive
| ayer ooy g PARGme R o) R s R R Ry £ O

t he firsixysiomdiudilinve Ihi thin 8Mbodinttng MEF bdsm insulased fflar 90 henas ec awd-layer
conductive film908 (Fig.. 3A). Next, resist masks 909 are forned using the
phot ol i SHYEFEphHIEMhi UBSLE TSR Of MAE thanciionlgyers @hthmemsulatng Hhps gtedut .

The fir ' ' ] d It ' | ::{.ons and
second %F%ﬁ% ﬁgy @gr]i] C %‘??%ﬁg%%%ﬁlfﬁgtl gﬁng'nbo |ﬁ%ﬁ§%}€’;§lf ﬁé%gée%q%ﬁ@%gg%%ﬁr at us
i s used,90Cisa &fiaon andnidealtlen BElRdoaRe®iochibigkngasof NG 208tdne (it fegasy 5O ow
rate thereof is set to 25/25/10. and RF (13.56 MHz) power of 3.2 Wcne is
gi ven at© 4088k by eplatma (PP tusingetfereacidonp pas s, Rty 1@dsl-Qaz Thpsilsen of 224
mVcm | i o] e §ide,Lsamml g~st age) that .-,
subst anto?g *@d%ngggﬁbvlé s(%%?ﬁﬁg(zé \l}/ag\tof a%e“ :%g%aggﬁ 25 "‘t‘%gr_etzg%"lkﬂe_ \}\7f/ci)l mis
et ched dndesrd IohehienfoliBheretieBianthicongd bf 905m. Thehd kécohd ahgdti srotheomde t i ons
are then switched to the second etching conditions wthout renoving the

resi st ssiaing (a0l ina stlicospryeitrids flgn 8QHuformerh s a didhngsrdofd-toad® ised as

et chi.ng t I .Qn0f s flow e Lhereof 1s set to 30 S and
R (15 SRRV 003 oy R plisty GOLEWtRE S Faclid 2 s B0 Lo, "R
(13.56 Mtepn I@Q\ﬁﬂlﬁridﬂ fidh) IMb ScathsRit@nviafiol §i L Beysubst 3@t enst ge;, (1348

a

stage) 20 so that substantially negative self-bias voltage can be appli ed.
Conduct if@@etiin gys ombodimeny Basmthiokgesa of iLP@ nmt aper shape are fornmed t hrough

the first etchi reat ment,. .The angle of. t t apered,portiaons qof th
conducti ve | aye?)g’ @ig’afepmé‘ilﬁtlf’%%@&%h’psefgc‘f ugt_(ff.r "}yﬁrsg?@etro %@naerfa&ﬂmﬁgg filns
W t hout Theayiniéndlvtof ejct 002 th©08tLHiItHENdd BE phehlr@! PRgadidiedRaste 40 to
20% for over-etching. The selective ratio of  the silicon zs oxynitride film

(t he 2gateysiafsng semipepduciomf@cthat is abtenad by Formiisg 2 semicandttypfibmlwiyh aB) , and
hence the exposed surface of the sili.con oxynjtri (Imis ed about
50"t SOTRRIBHS SRt E e krent st aomemoe, EFG Vi ey b aopt ng
treat nefkey SnReiHeAr WodledimodORE fihe t§eﬁﬁ&ﬂp%g§t8rizét@ﬁe"téa§%éﬂ? o RUET tY

el enent of” one conductivity type. An inpurity element for giving the n type
30 condugtiallidayion.stheseal crystaHizatickgpom theshdpenmktahinution ewimgl migkélher besr st
masks 909. The seni conductor layers 902 to 905 are partjally doped with the
i mpur i t FAaYEREnt L ifs PHBICPREICIOY lavers U toapet aEha#d donBut NPk It 4Yiekeesy10 and
013 35 [REKSabLWRRN BPYOTAART Fhel HBRrLIMBHIAS LrysEBEANSerlcBnd Rut hcflie dopr med
in a selt-aligning manner. Used as the inpurity elenent for inparting the n
t ype cohdutet) bat yilicen ar G siliporl geretanient(SiyGet he e 04001 ttak).@2)) taylpiv dal | y
phosphorus (P) or arsenic _(As%. The dopi ngl_ her e uses phosphorus_and ion
dopi ng. Prrffdallec o it Biit PRPPYMCSE af‘r?é"‘qfﬂliﬂﬁsisf iﬁoélféﬁbﬂt‘hfddplqkﬁﬁ%rqfi WgeHe n
type co YA I . g E [em: | fi type
par € e R R el st M RCET s hid 0 b Thed bl HBE
conduct eslowhobositicoe itk NThé haoipastsdilitamsia is Haet seikend otdehivdrggdnadat ment

is carried out under third etchi ngf condi tions and fourth etching

condit i 100G fepan seeondcrtaWierral torwaa eion (4 3907 @r for dowrmours)y a1d deehi ng
treatnmept;.. 9 the. ]l r ' I : M= . -

et oni no yastr YrhEfrs e RRPABE Wik PR P EER 78, B S PR BB e
(13a6 MHz) power is given at a pressure of 1 Pa to generate plasnma. RF
(13.i( MHz) power of 20 Wis also givep to the substrate side (sanple
stage) so that a substantially negative self-bias voltage is applied
thereto. Fornmed under the third etching conditions are conductive filnms 918
to 921 where the Wis filmand the TaN filmare etched to the sanme degree
(Fig. 3. Wile leaving the resist nasks in their places, the etching
conditions are changed to the fourth etching conditions. Under the fourth



of CF4, d =, and O= is used as etching gas, and RF (13a6 MHz) power is
given at a pressure of 1 Pa to generate plasma. RF (13.56 MHz) power of 20
Wis also given to the 20 substrate side (sanple stage) so that
substantially negative self-bias voltage is applied thereto. The Wfilmis
etched under the fourth etching conditions to form second shape conductive
film 92 tonq92~ . Fi 8 3Dé. The schnd do jn% step is carried out (in

whi ch t e sem? ‘SH‘sﬂ’c THMELY YRS RROOHBREEPRY BIFORPHGE Y hBYS Fhydiriling SiceRent
through gifeoserRMmtE ShARMALLGS L GRBAYE  ye Il Ms .5 922a to 92a). As a
result, second n type inpurity regions 926 to 929 are respectively forned
on the side of tTe chanmelicthorayatsi@i2 wegbonsy bhdbpar eithn monteachowit i t he
first ntype inpurity regions 914 to 917. The concentration of the inpurity
in each 1§"é’é'BHHelﬁmf’9‘déOT°ﬁ’ﬁHrﬂhP§PhPé‘§i)@h°¥d§r Kegorfrgl fheythmeghold @f the Ty after

at oms/;Crhe rd:fhaliBE 0P REQRHiIARIAG 18]:6Po0d gsem conductor | ayers are doped
with the n type inpurity elenent also through the tapered ~o portions of
the first |iver Isésendrshdipaticonsdusdd wefdrid e &3Qallihe sBRdconbictbhfifn, a

specification, _paortions of the second n ty&g i r{puri ty reg}i ons that overlap
t he-f i r Stulgeppeilating typs <o SAANIRUOHD & ar e AEUIBES Ases (Vi laoprpar Yy @dasearcen gl | ed
Lov ('ov= ds ;f v l. regl of ortions of. the second n
Cype i midiTeeier o4 it S R wl B R GR BEBBPIBLRTS oS, GPERA
conduct iiy® hi lingr B2dm b9 H2optiad esyeadnl edfdrof fraliabiff - the t RAdSoddator Githset )
regions (Fig. 4A). 5 As shown in Fig. 4B, inmpurity regions 932 (932a and
932b)1%andoggs condigana At cosBb)zape chbbaeEgt P tabhe by e ervrel0n tloire |255 6¢5¢ 902
and 90~, ively. ich are. to,serve as _acti | ayers of . p-channel
TrTs. TRt ERREELASeS, WhE gt File® el Rodt pRTaE BTl Mo ST e e
to the ape parBAEHlaMbA Yreqi@Ry S0 FRURAA Yhd REEOBS &3 2eand @3B0G @p4Bne
formed in a self-aligning manner by doping the sem conductor |ayers with an
i npur i t ynkemeltemeaily, 20hto Floakcmhe pWhepa ¥dGdasst iswsey, mhbicrablagindgionhe
second conducti.ve_ |l ayers 922 and 925 a ks, Prior to thi.s dopin resi st
ks 030 iR hs SR oo Merph e Taa LT RURCeEEn frapsy 1020

sem c9ndy cionr ki AY%RH ShdQRePRALEPHchHit tPBED kP 6BOMHE RS §%§dal4?, bayes soof
n-channel TFJs. The p type inpurity‘regions 932 and 933 are formed by ion
dopi ng usl/org)di Bbe daser lidu HsdolleThe itondmnirtahimamvafe 4 welth opUdG toylF00rnum,

i nparting.the type t5 conductivity is set to 2 x 10- .to 2 x 10z
atons/crﬁ%OiWimengFg PIE-HE I52qisip dhq GRSis Pur{AcE @GS uby B i lgaBeany & EF oser

| ook, _thﬁacna@aﬁ;%maabmor&%@mﬁ%eﬁg@t B33 o4 Bidgs.he inmpurity el ement
that gives the n type conductivity. However, the p type inpurity regions
932 and 933 havéNaxg ppabliemldting ffunc$0ois fogmed t@ cocurtbe seregboducandagerdr ai n

regi on of p-chann zo TFTs if they are doped with the inpurity elenment for
i mpar®i 2)82ttﬂe9%3- t ff b@ SEEnAEERRG H}ﬂ 900 45 EOREdniE P AToiSHlating &1 qopHng gher

t han the: A L Lty t.hat\aj.y eSTi;

conduct Ty T e P or R e S P THR R g ¥ o e
- on t he useconriticshapeniciediiat {compbsiyien sat@? &i =038250andowh® gatve Hrskzat i ng

film90C as shown in Fio. 4C. The z5 first interlayer jnsulati nﬁ filmo9o34
is a silfpEyd Bxplaans GYR ta digknesnololdPrim.r | ‘Hee gitp ppsupring fdm is oghlimited i de

s s (R (o R i A B oL g de, |
et o S ARIPDReRRLE M PPeARGsRe] bl LB RR O i PR oRE L g

mat erk alinsuldt@gtfhing kogamig sitidvm. fi rst interlayer insulating film934 is set
to 100 to 200 nm If a silicon oxide filmis used for the first interlayer
insul ating fil m¥Whe atsécon; pile dilmoisngsgd Hor pheagnts Boviam ifimwihec HINTESS and

O, o0 ek o DEpEREL boR IR0 (RgReh BBy (B U ASAE i,

power de&gtiby préssdi® is s@@b HPDOtire Jubstatd W ferdtuleok sl @cioni e aoschaidge | f a
silicon oxynitride filmis used for the first interlayer insulating film

934, thaigh frequeagy 0 - Foolvirzd ppyepleasivniscvDoft-p i SBHY /cuNHor clgefaicdischaige. f r om
Si H~ and. . N~-Q. The film formation.conditions in,this case.includg setting
the rhacto e ouierles 50T futotRap RS shue P a AR uRS BT B8 00 o
400C, 5 ianghifhBei Rl Oherf he GURNEi 8 QuiVERlenP@WBHaIdRAS I &k Q0@ dlsdeCl. 0 Wem .
The first intéerlayer insulating film934 nay be a silicon oxynitride
hydrate filmformed fromSiH,, N, O and Hz. A silicon nitride filmas the
first interlayer insulating filmcan he forned simlarly by plasma CVD from
SiH and NH; .



Then an activation step is conducted to activate the inpurity el enents that
are to used to dope the sem conductor l|layers in different concentrations
and give themthe n type or p type conductivity. The activation step is
achi eved by thermal annealing using an annealing furnace. Laser annealing
or rapid thermal annealing (RTA) may be enpl oyed instead. Thernmal annealing

i's conducted in a nitragen atnosphere w the oxygen concentration being 1
ppm or | ess, prégé’F‘étbrlch[dmlmﬁgﬁgg’rﬁ?Eé?wg?r gé”?‘é’ﬁp‘etg‘%ft%?%mé]f: Y m?%_OQS
700C, t yik Galel iMs thdt 81,9906 0 angickEat of PBGLITBHY nh(tESb&MRRALER 1§
conducted at 550C for four hours. If a plastic subgtrate'that has | ow

heat - r esTlgt xatcecsissaniseddwasive heres B5 hragtte D00l llasenr anneakiend tive, prref. er r ed.
In this heat treat step, . the catalytic el enent (nickel)_ used in the

nt ) .
step of BrYYEdtITyiHEOIREYSeIC BT U CAYBIEVT SYRbPel f GOUTOrROTES t he
firstsn én}’@@rrfeﬁp:éél'e&t}{dzf‘f’orﬁeﬂboé}éu %Mgié%égggpqg, Wt A v OMRe L2 engpt in

the periodic table that has a Oettering ect (phosphorus is used in this
enbodi nerkd-residgnt hendueswd tavef mBebt eniallgy filmeconoimienbnabi dr démehe licatial ytic
el ement is reduced in the channel formation regions. The activation step is
f ol | oned'®Bye &™ ?filsr BEPRYAr Yehiion i fRatading AsRarésiPn A deprpto lighd heat
treatne 4 4 NS, W i ) z sphere
gas to gtr?og%'m) ptggﬁgc ggg’t\jallﬁ)rlﬁ #5E30$%n?8%(%&ﬁ15@r5{38d3gp F{s?\ges{d gr'i gn ?E)d}?

t er m natto mgdul®'the tesistibles bE e lafert the conrenaatichiof ipuridye eenthyied ethaahyey

exci ted hydrogen. O her usabl e hydrogenating nethods include plasm

hydr 0ers8PI8 P \Q¥erd Hfdihe gene@xeancerasipn gn parrcylar whpereddy reicEd® P9 used,
t he def it -t 1.CO L. ) o b esi y
r educed TE5 F5esH ) Yathis cHboRRRA LW BLATL LHEN B 2k S5 Sl N e ayer s
ar e dopetimwinki bé f@imeldd Osphittadignivith X hy ticagaiBt, oAbs eedd] CVIRadiAY ingsten
insulating film93~ is formed to an _average thickdess of |.() 16 to 2.0

um f r omhgRaldgisiai(¥ Hehs uinagithagcasaittes Wafilm Frdoderondpw msistivdy ey oridastoluae i ng

fil be. {. d of i .esi teri | yvimd lic.
4 m D6, BEETEd 81 S0, 258° kGOS0 TR B SO S, L g0
pol viigi d@eOksibtMaty ¥Pehet Watil Tab HRrEBEdeY HIOYRShE Okt afvb@l caRPsiz8thut,0ifa

substrate is used. the filmis formed by s baking in a cléan oven at 300C

| f the dkwrermde iten arangyiewpuritg aleatentsgsuch| an ¢xygborimek: 8Y fwy ywrystallizapon pack
type is. | oyed.. The main ymaterial ..ig mxe i the_curi agent . the

m et ur o TEBLEUR 2l FRETERE| e OitaecVise Bhd Sbdt rved BY SR ot nner
the subsyrale wihR Qnlt¢al©d.008 @ Juobl, Rl ALLamd  8R%G: LAk ERISRGRPESallARd then
the substrate is baked in a clean oven at 250C for 60 mnutes to formthe
film tomBeiingy ih@asphasofto anx ar garWdilinnbad iabeing fomtedr i dis.a iehdt, secBhillm
interlayer insulating filmg93~is capable of leveling the surface properly.
Mor eg¥er?” Pﬁé‘”}ﬁ’?’éwlg&%grg Foré‘lﬁ‘%?rf‘ng filmcan reduce parasitic capacitance
since organi ¢ r&sifledi & ASb@h&d 8o a HaGlBCHE fe KNSR Nt icBndIRAGE al -
‘However, organic resin materials are hygroscopic and are not suitable as a
pr ot ect ilayer f907m TRheraefibmas fasméd by hissngedoodi spentting lees.s el amdapprbgridtayer i s

insulating filmjs ed i ombination with the first interlayer ipsulating
fi 1 m 934mOHaL O{Tgef%ﬁ%’e&_ %d?is%t% RUEEHN D RER AN Il 1S Pl Qﬁ}&%}ﬂ?“[] _ffilde
film Off Sichl&ld Pkbddidfe frh e RO REGONEe NHRE AYSHidNFYl 3 ighQ B4 M 935
formed froman organic I nsulating nmaterialf nmay rel ease nol sture and gas.
Li ghtzs ephadei sgateive r@nuQcar ankriownatilo does gasi ¢lycietelgr adadihoyodied abnd, ehor gas
(oxygen). .In. fact, in_a light emtting device that uses an zo organic resin
i nsul at PGVttt & TRoklm dn Tt phesel gy?our A8V IHERsRgRE IS ot Witrlle foh dedtabl e
that its,lj et t | d - MPL LU & anpdeoxygen
ol cased ot i 15§ AEET a RaBR%he JouiRl 0GR L& SR
during theN fightthanidstd agseevingturt Sippiox@p@E ab ivan.of Theuepase, Phdughsior
insulating film936 is formed on the second interlayer insulating film 93~
t hat i s Sh@vmenthedsy @gs.of gakicetivenedpar rgicaafdmidgped with phosphorus (P) to a

30 thickness of about 2 to 20 nm under the heat-resistant conductive laver 907. This

improves adherence to the conductive film to be formed thereon and prevents oxidization.
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25 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 fornmed to formcontact holes so reaching the

inmpurity, regions that are.formed in the sem conductor Ia ers to serve as
sour ce /ﬁg‘?‘gﬁgm&mﬂl? A gﬁécé’f’ § PHYENRE SnHEEC ABPRY %tr‘@kf JEnBatableqapt

et chi ngcohRirRiig the heatfr@s%@tantacdﬁ'dﬁ&tWeela? r $G7h@003 Gonh FiRED Ao %C%?}q'@g gas
to etch the first insulating film936 first. The etching gas is then
changed shapeagatd kisulaengfilGFAIG. OWhaedt: Heattrial ét cfedt herdeebrdekint@nl ayer

insulating film93~ that is fornmed from an or anic resin material. Then the
et chi ng @%{Qe NEAtIGHITRMSAnbR e 12y TRY 7 Brid P01 &®Bt-ch tHe first interlayer

pnsulgting fil m9ads cavdheRl A AHASs el {h@§{rst0&%ag&fﬂvetfﬁm%ﬁdd 4% der
to enhance the selective ratlo W t he sem conduct or Tayers, and the gate
i nsul at iWidilhiis n3edd6r ihe setaridedndikdiee Cibmt9@8(Figobeys are thus obtained. A rret al

conductive filmis fornmed b% f?outterl ng or vacuum evaporation and_patterned
using a mask. TRE*Ei TSt snaskier’V8: eselpringd rising er PRfOlihRERPOS Aceigigrs. to

Th h
for mad oA L e araph AL apd ob L e o I B Reb o RN R 11,

film (Afirstietchidgogontiitiond add $dtoad tlehiakrResditiohs. 500 nm A transparent
conductive filmis formed thereon to a thickness of 80 to 120 nm The film
is then etched ﬂrbthﬁwrﬁb%maﬂba@1©a4tcmggappm)u% iSTHEdt ‘?érfs‘ba@@n@ aEngedt i ve

Dbt ol nod® EEHing e BAROELPRby Aol id s LA R sk R s T

anode 9ﬁéwmsoffmrw¢:tnﬁ2qsm dtn meauacst apd I@V@T&:Irzﬂ@ phisinl. t RE dBa6MMALZS i Ng
line 943, Wnereb%ht he anpde is electrically connect ed to the drain region

of the §9W¢1'erﬁ)tf EehtmBiem ngswsp ERieg. (S sTptragnculs Garmplt stages spoihat may
receive treat o to 350 ird interla

o e SRl BRRE s RS ofRed R PRGNS el SRR G ey (i s
poi nts  tpe e‘iélﬁiﬁg BA&LORY bléhenﬁz\é?@téh%gaccﬁf(ﬁ)&ﬁﬁSdré‘ghérp%té}@de@tlfeo%né or
forming alight emtting elenent. Inorder to avoid contam nation or

br eakagetcbingt hendifidnss ubéltonatrembymguﬂies rasmt tthaskai r Uralevehy tehomd fdat¢him®46
havi ng an nt|- ect ?%tatlc 5 effect relnafter referr

dt
no 1 9 EnfBtsn BFE Shd 7 Sk wRed 5 GMGS ot 05 FPLiERE ShPacts SeRODISR Ay 111 m
045, The 950 iscACKESURI£d MIB OAS LSl QIR £ RO pritly Ahalucan be

renoved by water washing (Fig stead of formng an
anti - el pksmast BFi(€3.566 IMifiz) fueves wb 30 Vé iealsagiviretosthe sddhtrnre side (sample stage)

anti-electrostatic Bef or e chaB%iHr%g, Qrocessi ng roons, the TFT
y

rry .cas
substt abethehsit SW&E*“& W%H%ﬁqﬁ%@%f’@b@e&% be subjected to operation
30 testing. We I t h I rEOM
Lol ean room LO?OP’M“IE -Cflrll?lnk'%g@) t@F?S h§wp%]9'f§%l ta e'?tsﬁc%;n%? l?%;ﬁ[ge%stﬁid‘u%h o

ant i - el Ectt ewhimg reatthehtm ThE anglerod mm/eﬂeﬂay pogtioas ofdshionguctiednydrh @19 o r d

interlayer insulating film©94~ is etched to forma bank 947 havi ng _an
openi ng?hl sehisld 5003% t h&R oSt tesieie theviilmg wideuplepwing @py @‘Fﬁld‘@nﬂt‘fﬁt‘%@

el enent i 4 Q he
bank 94§mleﬁ‘s E’ Eﬁbé%d ﬁ{ji(t) E(g%gg%ﬁfe%@%ﬂrﬁg i ﬁﬂe&e%gniesgﬂg &dﬂggﬁ%%%—on of
t he -bankxAdtfide filin (lﬁ&l%ﬁ& mhﬂamq;; tilAroosh es ehet Metfignasle dost iyplant.adt andt h the
wiring Line is tapered (Fig. OA). The TFT substrate may be subjected to the
oper at | BePEBE iChRPsad aPHAGH eletheistliqos ayaiibtt fimtip ctched pir 6oeYsTh PSR f or

f gh h fil df h
pank sa TR ST R B R e % o T pol yam de 111 m an

acrylic film aTRé&Brifsbasgiag yehatent RR}ofrhéd o ddps ke eeficéndudRr fdvkmwiol t he
| i ke may be used in sone cases. The bank 947 may be inorganic or organic as
| ong asai 1mplsrlt&a@|1ﬁamné06pn¢ ﬁ@uﬂuatlwh‘gtvwf phompgeivsilemnes faceyingcthe g ged to

f h abl h h | fil
Lo o RGP i byl SERPES BRSHC Ry YRS ROR! iR REDY L fiel ¢ e

acryli csdrhicBhdutdtSebrs b2 its 9ps efepabhiey topdaekfiRime healil Ridheatemathnat 180
to 350C first and then etch to formthe bank. Next, wiping treatnent is

performed on the surface of the anode. In this embodi ment, the surface of
t he anode 944 is w ped using Bellclean;(a product of Ozu Corporation) 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 which zo Bellclean is wound is set to 100 to 300 rpm and the
depression value is set to 0.1 to 1.(1 mm(Fig. 6A). Next. the TFT
substrate is baked in a vacuum In order to release noisture and gas from
the resin insulating filmfor formng the bank, the vacuum exhaust is
conductqg

onst ant degree o for exanpl 0 01 Torr or |ess.
The. baki g PREa S0 BT RG tpe. bRt Tbas Bl ERGUT ! pgPe impurts
anti - el agtibASHAL k¢ ol 7 kB foRfb@tin ws@pmqaﬁ]fng%m@l; @Jedbﬁftfi’é Enp @ egndnh ght
emtting el enent. A second i nsul ating film948 is formed to cover the bank

947 and thanmbu@tf@MLvPthen@eoomﬁls|m@cdu@tbncgerhtrlnnn)tlzﬂcspmmdandblegammllr esin

fil . de fil | d de fil
(1 hghes iy e (I pealt s T G S gl fer e T
t hi ckReggndnihtib® of 112 g@%g a rHl:xﬂQont %&e%rﬁr%stlﬂéﬁtt'v @COJdlul:tml%yclg 619!‘}(5‘9}16 p the

surface of the anode 94 e avol egr datl on of the

em tti ng BPbatents/aanin 18 firsbe type éventigdegidms Drdgarsilc (EQHBB}Jnd | ayer 949 and a
cat hode 9~0 are forned on the second insulating film 94~ evaporation. A
MyAg el ectrode |S§C?£Efd?188 tep@meghisHberecdueing Withght reapving tg‘“gff‘élséﬁ’e‘ﬁlﬁ in
this enbgdi b d |

or gani ¢ abroury T ng s e Rt Bl T LB HAE L BRbAS Rng ol o1

emtti n@tdha)@ctqndmdiﬁl el mjeeeddnﬁl’&tdh&)ﬁetﬁ‘ean@exﬁlohﬁnlaf anseaTrit ddchin At edtme R
el ectron transporting layer, an electron injection |ayer, a buffer Layer,
etc. Pn tholfoh ARPAsatuT Hecraplpykdh GiFe apd Ql.hersmsg%am @tcb@mg@artae raipea! flpyedris n t hi s

enbodi i< Low. n this embodi e
ot nal odyary e 78 BRRFSCORE shERET Sk e gy T i RESR BN T e
for a h(gleﬂerhlrea;ﬁlsmﬂ i kg (1ayerMHBppbwef of he Waﬁéeaﬂ&) arenfioripedutiyrate side

ht emtting layer is formed next. In this enbodi ment.

evapor at i on. @8
differ erﬁ%aﬂﬁﬁ@ e‘i{ii sSCarUeatuée“di $E®1Ft1%1|Yf flegasie  gellighins efmlttlgﬁ ng dpalied gherotoobt ai n

th ht of .diff Th i
gz)?r;lglu(r:\ ayers d tﬁﬁfﬂm ﬁtc Wrgsco ‘E%‘ ﬁrgnﬁ%ng?"gweefrl ?%2 Wh?fgé rt glt :

em t 15 edilini @Atthe T4 FilthRad et€hddtto WcPRhel deg %(Fﬁgﬂgcgnes that emt blue |ight.
Al'l types of organic conpound |layers are fornmed by evaporation. Therefore,

it is possible tWhilsdeayingethsl reves knasks finrtheil i pdéres.ethiet ttphigﬂlwyléﬁ@nﬁ rapén a

|.th diff h
i £ 5 1 SRETROY The Ry SR dDpBer G foerOLe ERNe cPPLtRad R
N - di sab o, ¢eneml. 0f 15!"@%@“5‘@&[@%@3%@) add RE (1Bl MEDHSRW)i o@%eg i th

(1, 10- phenant hrol i ne)-tris(1 enyl - propane- 1, -d| onat oc) eur opi um
(111) pressure of 1 Pa to generate plasma. RF (13.56 MHz) power of 20 W is also given to the

20 substrate side (sample stage) so that substantially negative self-bias voltage is applied
thereto. The W film is etched under the fourth etching conditions to form second shape
conductive films 922 to 925 (Fig. 3D).

Then second doping step is carried out (in which the semiconductor layers are
doped with an n type impurity element through the second shape first conductive films

25 922a to 925a). As a result, second n type impurity regions 926 to 929 are respectively
formed on the side of the channel formation regions that are in contact with the first n type
impurity regions 914 to 917. The concentration of the 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
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(Eu(DBM 3(Phen)) that is an Eu conplex nay be used. Other known materials
may al so be used. Alight emtting |layer that emts green |light can be
formed from CBP and 25 Ir(ppy); by coevaporation. It is preferable to form
a hole blocking layer fromBCP in this case. An alum num quinolilate
conplex (Al g,) and a benzoqui nolinolate beryllium conplex (BeBg) may be
used i nstead., The | ayer b or _froma quinolilate alum num conpl ex
(Al q;) PR Sa%oed%@ﬁ‘f“‘@onﬁﬁ‘é? :3?1556,‘0”%2?%3’& ?ZZISﬂ.Lob'r( Prhestprdetor RV PkNown
mat er i a}S; G S ' em Lt t ] e Light
can' be o nay Fras PRRS o e Re S Bk ERu R b SR 4l AovBML e

N~- di salayeydecahshbpe Combixcane GirasP 2kt ©)923h A dalldd LOEA (el dum)dy téirattséts) a 20
zinc conpl ex having an azonet hi ne conpound as its ligand, or 4, 4'-bis (2,
2- Bi pheWIO-néi(%%gi phenyl (DFVBi) doped with peryl ene. O her known

materd als may a . I [t ARG I, d=8 for.m next .
1 3 1 oad ano O, 0GR, Fak AT RO an 9B I3 (S

TAZ) ; o933thard foked Arthbgerigefdictsr 1hfes edEatd W, tepasPert wAkhlaay@rsenden this
enbodiment, a 1, 2, 4-triazole derivative (Tr:Z) is formed by evaporation
to a thickisdayrs 86 prdaseelnhh sThidagandyralviipovre aft dissmpuniey meimi B2
conpoun {.@5 i inate. structure i.s conplete n thi,s

enbodi ngejnn ) 13 %é@%%‘[%g%ﬂ% %n%%gg%cgwﬁtg&@e@ e gy tr?)glﬁ]b%g%joa%irég(’tt?/%f”c?al ly 60
to 150 forhed fn tahietkilRSsng aRdndrey aapingdRe YahikohducRP heer2 QRN (hypical | y
100 to 150 nm) in thickness. After the organic conpound |ayer is forned.

t he tat¢lodenigbat gves Hie I fypstcoagiativitygvhilensing thessekordreehdugtiey Bpyorst22on. | n

thi s empodijrent Agpi-s used for a conducti filmthat constitutes the
cat hode G rB PRt R RS cbPrerel Bt ang A SrElormE T, B 1 m(an
al l oy fddtim QirfRk48T e RARDnHbAEY 1408rs 903 and DdIMnADIRENSG VDY £PEYARRI &1 on of
al um num and an el enent belonging to Goup 1 or 2 in the periodi'c table my
al so ben-gbaael THls cBrppaypd impurayl iegions &3 tand ip3devi foenérabi rign tdoeing

structure shgwn in, Fi 6B. A portion 951 where .the anode 944, the organic
conpoun‘&?lrfgaggqprﬁggé:%%b tﬁé‘3 fBE‘EFéHrﬁB% 025‘66 dg@l“flgb?%rof’?%’%rﬂ%dge tPo e | i ght
em t {5 NGnaL&IEHtis sé 82000 & 2 K080 iﬁ@a&-&*m@?qtﬁﬁpmﬂ% & TFTs
of the driving'circuit, and constitute a CMOS. A swtching TFT 1002 and a
current9omdrd3Bl i ng TFT 1003 are TFTs of the pixel portion. The TFTs of the
driving circuit, ,and th TFTE of th,eppixel ortign ggq be forpmed on the sane
substrate. z5 IA 3 ASEALRKJRe B LYREGIPUELY Ta8i9Rg Sde #Pe &0 SPRGIIDE gAY i t ti ng
el enent gjed | N AT . o] : vjing a
Vol T age o R B TE R LR, TR TP RETL S nRE K SR e
t o hot ¥3ekdvearw poblent im fimetioning g3robdiece rdgidroglidrenitai? rd8gio if $-ershadi ment
descri bhes anat her exanpl e of process of manufacturin~~ a light em¢tting
devi¥e i bnt F@F@Ff‘eﬁ%dwﬂﬁh@émpmm%e@%.foalflpaﬁmﬂ the RitHeF ‘%Q?guﬁé’éﬁ’rlp @tion in
Enbodi : S t . i | ]
conouctne TR A Te B G e Hha' A SR Siod BE I Hpbltly MAEET Bl |

Fi g. 3Aia¢sahé nnymhedduditxssequent |y, a process where the conductive filns
907 and 908 are etched 5 using masks 909a to 909d to fotlrt conductive

| ayers 3901 to Booaltsav gt mtgrlayst inselang fha P4 istogmed onpbel sgaandishape20A.

ICP (in Lvel dopl as et chi 1S ..US for,this chi-ng.~. Though
et chi( ngc(%égééti(é 1%%&99%& Foe%,fa %ﬁg,ﬁ}e a,ﬂe gﬁ@%@g &r%%ﬁéé‘a SP%W%tn&ﬁ%%.q\ﬁ? J% ang a
t ant Bl WisNintdria¥er fdshimtind TBmoes fsl DWiicad 8xik fthd.a Hicon &0GhiEdeifim. or a
respectively set to 25 25/ 10, and RF (13.56 MHz) power of 500 Wis

gi ven tsplicpnggiride dilel, ect &@@fgatgthaaingrt@ﬂsgbgvg films in combination. In any case. the

first interlayer insulating film 934 is formed from an inorganic insulating material. The

thickness of the first interlayer insulating film 934 is set to 100 to 200 nm. If a silicon
oxide film is used for the first interlayer insulating film 934, the film is formed by plasma
30 CVD in which TEOS and O: are mixed, the reaction pressure is set 1o 40 Pa. the substrate

temperature is set to 300 to 400°C, and the high frequency (13.36 MHz) power density is



to of 1 Pa for the etching. RF (13.56 MHz) power of 150 WIs also given to
the substrate side (sanple stage) so that substantially negative self-bias
vol tage can be applied. Under these first etching conditions, mainly the W
filmis etched to have a given shape. Thereafter, the. etching gas is
changed to CF.t and Ch, the ratio of gas flow rate thereof is set to 30 /
30, and ( P r.of |, Wi i.ven to a coiled el ectrode is at
a press35&06%§T§@§ng%aeﬁ£%g§§uﬁ%géﬁ%F oﬁfgaﬁﬁgggﬁgﬂg{gﬁﬁﬁb§ E?%Hﬁgg.SG
MHz) povgtt @ferldOcr\VihkSlagds 6191 988N tHeOfilnh nayURs Iorake bSi figniSavpl eoft 8ge) SO
that substantially negative self-bias voltage can be applied. Wth the

m xt ur e N, @rANdhdoThiomthl-: pahNaPumThi fili dernfidtiomcand ipirein\Wiik ichin iagledet ched

at about the sanme rate. Thus far e the conductive | aye 3901 .to 3904
oo setEdie TEpitt Biestt Sl TEDar sl SR RS Shnt S I B tes 20
I'n orderny %e?ﬁigfﬂ fﬁeﬁ@erfc' (BB M\ﬂii)%&&e_r |d@§s\{iyrlg B 1.8SVAHE. omhd K seeend,
insulating film the etching tine is prolonged by about 10 to 20l o for

over - et dhdutrging Sinf Aemapberaegiiamso:pmittide hyditats filos (dranei figpnf Bk, 906, khét are

not covered w.t.h the. first t I shape conductive |ayers 3901.t 904 are
ot ched. diid ChiimAP T bR 38 Trs THa A (RO i8Ry S SuuaT A L Bbond
et chi ng HidsRALERDdrS sePnductad as shown in Fig. 20B 25 without renoving the
masks 989a to 909d. In the second etching treatnent, CFA CL=. and O are

m xed as et chi nghgasn attreatioatstap iofcogastdd tovacriudte theherppoify elsmsets tha 20 / 20
/20, and an 13. 56 ) power of 500 Wis given to a cqiled el ectrode
at a'pr s iPetipr e Wlf%%?%@ 1&%@%&# crREeR Ty ks _m(@iar?plp’@e st age)
recel ves, 3yBE donductivil, Mittd BRRDn Wer?l WhiQe@RR! tefn Shhedin@Susifl Lige

at h et c er o thes

l.ower tha In the first ing treatnent. Un , 0 et ¢hi ng
condi t i anssalihpduMadd. | Makdainneslinger spoOthdrmad et edl ingg RTAl medvsbeetopleded Thus
formed are conductive layers _ i905 to 3908 having a second taper shape.
Sur f acednsgad.  ABgimad sangeakinge iy sprducitduimei MgFoesn HoveheRat thrle (ByLedver ed
with th [ [ Y, 19 . L6H¢s and
thi nned B capad SREE T Er RROMEHE, DI o0 4 2, NELRLE oP ISy

dopi ng t7oedr,nepicalls s00ndusnived, wed deperddifemei manaussdimehaisedomdntitdd aan
inmpurity element that gives the n type conductivity (n 5 type inpurity

el enent PI0°fhéorf foug thorspi Hga thlasHe wihttrates gt jhah Loy pedgesigangenisaese g thons

wi t hout a i . i ng, the second taper shape conductive
| ayers §g%?¥e§%g9%g&§?@ezﬁlsn slg B%f%egks and phosphine (PH3) gas diluted by

hydrogen or phosphiis@ecgiagedinkhtt 6b, hile cataBtigagerhent UsRMel) @séd Mt divper
inpurity regions 3909 to 3912 that contain an n type inpurity elenment in a
first censeNiziag ityns¢micopducterniayendscnoved taplieredDoD theofligha: 1D MHAIY t ype

i it .eql 23909 .3912 f th t hi.s ,.dapi i.ch t ai
0 TyBb R ETRY dnert S Pl SsneantPleissiooE R Bl b GRsEROLE 1 &
concent Eﬁéétog})lﬁfspﬂoriis 116X &2etiOinl tKis 1OmbadiafRHC M AL khd. edC)of FQtaiRd, next are

Airst masks 391 3 and 3915 that conpletely cover the sem conduct or | ayers
902 andcoa®ntrategpefche vashlytic gletheat seedigdd madk cBom! fohmntigosggiogst he t5 second

e e O kT 2303 SRR st RSB 02 S
conduct efeerd thrédMh 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"%/em” 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 thickriess ot 1.{}

16



second doping treatnent, the sem conductor |ayer 903 is doped through the
second taper shape conductive |ayer 3906a to have an n type inpurity region
3917 that contains an n type inpurity elenment in a second concentration and
n type inmpurity regions 3911i and zo 3918 that contain an n type inpurity
element in a third concentration each. The n type inpurity region 3917
formed through this doping, which contains an n tope inpurity elenent in a
second dORCERTITERT 4R Or%aélﬂﬁ wewalrbBRksRls Ths SacudresHE YA IORtEE flmmap~~ t o
1 x 10" Q,.at, &%E!C y Y iaQn an 8 r
throughq%hls op?ﬁg? ﬁ&c2§¥%rﬁ9%hgh‘$§9 8§§$§R$§h ﬁgﬁ@%tng Hﬁ%h rd
concent rpatyimideadde, oc@mai(tﬁtnph@&pﬁmrdﬁ) Z Fok insguncONCERIM f@tineie of thk xxpd0- to
1 x 10-t atons/cm (Fig. 20D). As described above, the n type inpurity

regi on thatis é’aﬁﬁfﬂallhsmé\rmwaegrﬁéter aprliact p apdwsre ik nsed. dbe dild lédﬁtf@tﬁit Pation

d
"t ni ra RemEact BBD Enaf SO o o R Sl BT iy BRag TR bribeBed BEM 11

enbodi mebiylic Hawe &k tyFEIQS 60pIded. SUER: MRl RatedhVisdalel Riith MéustngREeh0 dope
the 30 seniconductor [ayer with the inpurity element. Next, masks s9 L 9

and 392@hg @ﬁxtEWéﬂPMg’«dt tﬁéh% emrire Guedaeet drthe a;kétratgm%@eainwumr shogubstrateds for med

as shown i dopi n

di uor an€"( Eeal-ﬁcp?n 6§Ah§%[%?&g)u§f%%?e(§88 8’? %56 anggtﬁdé‘é ”(r}?aitk (?érbd B&?d‘? are
gas is usedatBoPOrH 60 Mide SesincaRdUgt or | ayers 902 and 905, p type
inmpurity regions 3921 and 392., that contain a p type inpurity element in a
firstioconcent r atfctig f@mje@of %fp@rﬁ'ﬁmipmiut%ﬁﬂg@g’it@hié 1B9&Z0Bd imer 1=8©12i41*3t11hén°
contain 2 ype | |h%,§ enment n a seqond oncentratio The p

i mpuri t ‘aﬂegﬁt oRenabs ok e has B¢ Syrtecs, Pelia TR Ey e Il SRRERE G i n
a first francenaatd ﬁﬂa%xﬁ@@l?‘ 2 R QRcd Hrg@ni‘é%ﬁﬁ%it@[tlélﬁ’@r@iovz i dlle@cntl@ 3 X
10'i atonms/cm each ype inpurity regions 3922 and 3924, which

cont ai ncangartyipe gémgpalr i t@o‘mvenemgamm @sigeg@rdalsonre emt gratdopir, agbnrainot bor on

in a concentration of . 10s x 10z at.ons/c to each. The type
| oar LR ahe. BeEstiER files 2 Heraet i TS Srponymins: the o3 GBSl 1

seco r t th t:aper
SFpad SAGEREIR 20,2 ORI S GONENTL A AR 950

i nt er | ayenmadrisarh atsilivgn foixldn {3825 Sll&O]ﬂ oxymnhdklfﬂmm ar siiliceomtndet filmde filmor a
silicon oxynitride filmformed by plasma CVD to have a thickness t5 of 50

nm In order tolgF Vet iﬂ%&awﬁnmﬁv%%%ﬁ?a9é5tfﬁgn?4rﬁ9m %y Os3@ife ISRlatRGt ar e
used to | ayers;., t e 41(1C
using aPLREL el GERLE RAYE G KT Bin ERhE SRETER b nBRRIUIESRNT o

| ayers kygmayelr bganoitatecasgss {oxgged)he Iisifdd,ciona hight erdatifd deviog tisdt lusepsn
oxynitride film The heat treatnent may be achieved by ot her net hods t han

t he Abt ﬁfﬁ}ﬂtorfﬁﬁﬂzés%é'@ faloy i fPamen inteplaner ipsudaiingdim. peis veacHyabierhahly be

used 'nﬁgfft?eq?%ﬁ grﬂ!:x?@ls @{Eﬁgﬁfaﬂﬁém m%?é ﬁ@%xﬁ?u rélghstedaf%rﬁ he Jr}gﬁ&c

I;_SOUI’ ce) rea I'S carri e rnace,

i.nsul at irdy¢h foshimih@ il Qend hgattg@eerg&ﬂeiuahgcmermdﬁ eaﬂdmtzhmg:atlem Ogdghtadn. NQg
filmis formed prior to heat treatnent, or the heat treatment atnosphere is
set to é[hft@émee%dflﬁf gsylariag ﬁulmr%éeﬁfoam@@pﬁl@r@comdqlnéﬂr@éﬂ ingulpries/ g 935

oxi di za h? %go%oar}ldourggd ye s fall ma%nags forms the gate el ectrode.
Alternalve@ Seth ‘Cond P% ers ray be irradiated with second

har mgai ¢ (532 nmsilibathéxiaé flﬁnYzP@hb(@fﬁ@}Eymtﬂﬂeﬁ%ﬂ, beiliseenithite tig, @bayvaket here
are 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



several ways to activate the inpurity elenents used to dope the

sem conduct or | ayers, and an operator can choose fromthem one that suits
him On the first interlayer insulating film 3925. a second interlayer
insulating film30 392( is fornmed fromacrylic. Asilicon nitride filmis
formed on the second interlayer insulating film 3926 by sputtering as a
first i | at | i 9 or. protecting the TFIs, 2?24 .frominpurities
(her ei nater ‘{t"%g“% iok E@sa%élésbmc% PeEechd e %o Lehdnr Ly r‘.@““ﬁ\“ﬁﬁ)qﬁ‘é’ﬁ?*’gﬁ. 210) .
On the Bagtr i @he eRBiHgatds NYiHeh iR (o a anikfudNsPEF 1) . SRNAEES EVE el deBdds
fornmed to have a thickness of 80 to 12(I nmand is etched to form an anode
3928 ( Figjeripzaynsuiiast filan dpartbaitis dpeeadr bew amotchnis repboditaent iTemmhd ndi um

tin oxid | TQ). .fil r.a.tr parent s ductive film obtained by m xing

| ndi m 668 Scho R e S PR Che BSROBNER et B ik PRy s

gi vens pgt efdhidgSgak Ne RurfHRr BRGcE® 1 O, aPftdectc QLIRS theaghiing HiiesRRgidvel y

the inpurity regions 3916, 3918, 3921, and 3923 that are fornmed in the

sem condeicondycigrde gers.oamsiethy gratesinsdatingefilne §06ns ewheddr aile coatricbhsles The

cont act h(gl0 s.are formed by dry etchine. to A netal conductive filmis

formed W sg’Lﬁl Br i ng or vacuum evaporation and patterned-using a mask. The

filmis then et ahg@id QohQidivWEIMNG thif&Sby I%ftctifs or VAdmum EDHIRidHOinsS hown

in the drawings, the wiring lines in this enbodinment are forned froma

| ami nat gattdfrned Tsingi 4 rmaskt h Taet finc kn s ofch&D tofomm dviaing alinesy93F7 kan9@A|l - Ti

all oy fi w th a thickness. of 500 .nm t5 Next, hird interl ayer

ool R PonaSh 1t SRR BO CUUEE ERdn o EDITS A IPREG Ty 1 i nes

3929 t01idRe dhav: fi eI TRNHERRIN PSP hACERSRIRCHRAS AICTiUS) By EhS the

substrate 1s noved froma processing roomfor formng a TFT substrate

(her ei nédfitlercss & ¥¥rmal to as first clean room) to a processing roomfor

formng a light emtting el enment l%C([herei nafter referred to as second cl ean
1

“roon) in order {draEBRER REVGiVEIEImGS Brmed thesgprrtaa thickagss AESOEY K0 #Rom t he
al kalin l. i , , e . I . of-L he

i ght e%h??iithgg‘s R Acttig AT b Suddl 30 %%%{Z- oar ARG

cont am osdd ianhiefenttodinént is b &ididh enlkidbUSTO) film bhe Al olandeebeatikmgtat i ¢

di scharge damage of the TFT substrate by static electricity during the

novi ng, a2Q7% o Zingioxide (ZAO393t indivinfixidtn anti - el ectrostatic ef fect
herei nafter re t X i-el (o | A . t he

( L LSSkl 1433 f@feﬁﬂg §§§£§%B&§&%md vé%%%gbi}g% g&;ﬂé% r%Q 37 i s

third interlayer 1 nsulating e anti-e

formed fih@wua, whteby ahe hhdle icsaemed&ecan?rﬂ@uﬂ&t&ytov\@%aframa@hidﬁgomeIduhenpt her

si npl e net hocjsgéFi g 22A%). | nstead of forming an anti -electrostatic film

t he subsenellengrbyT hBigs §69-e dThmangde 842 alcthjsatslint rody sedvehedt visa@iaag e b¥X at i ¢
di sch ~~f5[(ﬁ§mage during novin_. Before changi ng processing roons. the TFT
subst? al% t has 30 finished the steps above may be subjected to
operation testiNgxt, Bhghislt BRSIa¥Br {RtRHAg Mlhh9sS ROfdMncardh RN afddeorssing in
-the first processing room(clean room) which is shown in the 25 flow
‘chart oshowmgin Hig. SKar Abijds peisk sheayubsicain owly \bashevedrio povdesgsinaeoonFleubst r at e

fromthe first_processi roomto the second processing.room For, exanple,
the TETEIDLEF SPEHG) HEECHBUREE BETHECn 18 PIRE KRS o TATHHEOB T OHe e
pren segf e Pt YRR aica6t QLdi®sn (RN AC SR Ehin HQACIR, hRifl an GhEARAOUTR)

| ocated in different sites but owned by the sane incorporation, or between

f act er i elfeqt fhoemsBeneiernoh®, avagfi-clecthestaticridonsy fommsdo yhel tHifdeingatayer

incorporatians,.. In any_case, ving.is carried out_while takjng a care not
to damate EHEE fir b Paski-crRiEps i Aink ettt Bate Bl Bbect o
processidithyel dy@aReGRRtin r(@?o‘?%@).nglnrs&%no@%r%ﬂﬂ% B0 - MU Rratid fﬁ!?l@‘é‘m: Ina

flow chart of Fig. 19. Thé TFT substrate brought to into the secon

pr ocesssubgtraeamay bk estmed dor) ang-almshsekiovcarty waseer Before ehveng pepcessing
anti-electrostatic film3937. Third interlayer insulating film 3936 is

et ched [Tt théH‘R“@%g‘.a‘ el sk A SleRh ARp&nTHY b%lfulag%% {9 PB4 Hhat

coi nci dgs,;;yi th the pixel (light emtting elenment), and is tapered to cover
a portion vhere the wiring line 3934 is in contact with the anode 3928 and
to cover the edpdsnche IFT abades 3OAGugltrinbhths perdesdiidrewiy (dae fobmdak 3938
is formed froma resist to have a thickness of about 1 um At this point,
the operation testing may be perforned again on the TFT substrate broueht
into the second processing room In ot&gler to prevent degradation of the

light emtting elenment due to noisture and gas rel eased fromthe bank 3938,
the surface of the bank 3938 is covered wth a second




20 insulating film3939 that is a silicon nitride filmor the |ike. The
second insulating film3939 is an insulating filmfor protecting the |ight
emtting el enent from noi sture and gas, which cause degradation of the
light emtting elenment. Accordin~lv. the second insulating film 3939 is

al so called a second barrier insulating film3939. Next, the TFT substrate
is baked | \Y um.:.J: r.to rel.eas .sture.and zs gas from.the
resin i ﬁosru Iéé?ianggl#{i n%t‘{]%l% %kor rIr]II’ntgetﬁé{b%cﬁko%%!ﬁeﬂ\rlnac)%ﬁf é?(rﬁgﬂesdt E? s"¢onduct ed
at a comnatlng. deggreencofhivaigudyerd prulakaalier MV IRhéd &F fb@8S. bahRevdyaki ng
in a vacuum may be conducted after renoving the anti-electrostatic film or
bef or e N&YRE AY OPFHRE 2bAPOLITIAY el epapides Netktthe aebflghhrmitagplsmeat)| ayer 3940
is for . orati.on, o . Secan o insulating f,il.m3939 such that
the or oL SR REHER 80 afk & hoo R RERedneats MR e P b B35, e
Or gani CisCAHRROURNeh rfelknd@46hd 2 r&ddhot@e 39nKk 847 that 86v¥ROINBYBoAGN wRMtaRRr ati on.
Thi s enbodi ment uses a MyAg el ectrode for the cathode of the [ight emtting
el emrent andsigtis gt ertadk morthpatieng Ahsisrageree  (BigdoMnhstdad] FTThubsonigamiycbe
compound l.a e({13 40 is,ta | am na;e.thgt as, in. addi t'hon to agi%ht emtting
layer, SHETE [hEcIGH I alaTE A2 PHCY R IERIS YOI By BFrOCsiPSf B fOn

t r anspokdrney 4 BY@emifhotll@&ddion i njection layer, a buffer 5 |ayer, etc. in
conbi nati on.” The organic conpound | ayer in this enbodinment is fornmed by
foll owi ng the dédbeugha unisofilnEmosdi ferthe BankTHTsin climpmbbdithent agpoll yigphde

em tting, devi ce hayi the structure in Figqg. 22B.. A portion 3942
wher & ¢ RSt BekaR e st aglin i s o B lsisicbindis) tuhul iR dvide 3041
over | apfiRrdreaPRRARal Be LB&! inisBRk 88! t ThYb&IIEIENhay bOimdRedRSS drpRsL ADOVE,

by separating a processing roomfor formng a TFT 'substrate (e.g., a first
cl ean rbog)asfirismepabbr of esslatige.r d6phétoserbvivimiangyiia 14 igldtto donm therigink 98 Aent
(e.qg., a,secgegqacl ean roon‘%, an_active | ayer of a TFT can be protected from
an al kalti'hBreHEtf (BICh @ Photaserspivgsacayhicdilmyend thgp pedprmy head tisgigrenppt B i ght
emttin n Lght ~em:tting. devige i s obtained,, 15
Enbodi rrg)njt%ogglgow%dang ﬁ%ﬁﬁégé‘gﬁ%ﬁr lrlléé gﬁﬂ?n%%g?l}r%né%%ﬁorlérﬁ & %%(Ig[g%%dt
manufisaciredt@eir 0480 so AROANIRUGHR théreesh epfodh thebaikng t he second interl ayer

insulating film (93~ or 3926) is_ finished. Then, instead of form ng.the
first insulatinfh M"PRSEIrAIERHiSdPsHaEmed onpthessiface it ermnode 18 & f or med
on the i i |.at] i.L m. Lf r e
cecond (TP ek Y kiR, OO ApLEGAL'S Wb TRl Horlhy T e B O

descr i b€drpotdtion) &f levénkesdrtacEiofthe Anoddh@4sanitholvaidesth ayedfrdnis ulnatiphgy, f i 1 m
(935 or 3926) receives plasma treatnment in, for exanple, one or nore Kkinds
of gas B¥F&wtledisfuseinas Heviphagplicidsihs muppenpl Fyfaiyenthe zxingroppg atich

hydr gca I rban,.nRydrogen .t | uor i > rare h as
A P BER e R RARIL 3O SR8 a0BA B IR e SRR n 2N RS Y Secon
interl amﬁfgfiiglsmi)ati ng film (935 or 3926) or the existing functional group
on the surface is changed to a different functional group. The surface
~frodi fi cation ofNG}ﬁeU‘sﬁe'gﬁﬁéubﬁﬁltaéﬂr jsapked imgwageurng i e o% welense I9ABYTY s t hus

hi d.. As i Fi g. ] f.il 03sB,i f d f 30
o7 ™ mecth g MM d e Fnsnlayivd, R HPr et TR S3uL B PR PRRSE 257, 3

a cur edednidh8tc 36Bchdidnl i rEPBEVIEAL ERRxahPR (.01 TMoPLewsnt STHebAageingf gas
or noisture fromthe organic 27 resin film In this enbodi nent, an anode

(1 TOs i wchommeay bf ceandutisd afer feaoeingoté fatcakecoestatichiglme byleawigiind eptment,
situati ogﬁign \r/%/ni ch materials having different thernal expansion

coef fi cPeI{YC I YTLRg e et 1At HEHt while being in direct contact with each
other. 5 Theref 8r@eokd RGHLAZ Filln 1928 it F&nfleO! Qe HeShuRk 8MEN@dnanHode
degradation of the light emtting el enent can be prevented. The plasna

t r eat met4. f Grhetdeeoslemonidiingnfibn P4y ér an orgentiatresig fifrn) snch 335 miviBO&SGHlmay be

gi ven before. or_after form ngﬂ_{co tact hol gs. The cured film 9358 is fornmed
by perf&i?ﬁ'ﬂ’gle;ﬂhé‘s%ai’?‘é’af’ﬁﬁ 1dg I“P_h rEGH PESBINFHO Re “éé%ﬁ‘éoq’ﬁf‘étfq"&?e_r

i nsulat bmeflikle%(a%ﬁcmés&%g)o shat 18y &ﬁﬁﬁf@ﬂth@; R0 h I HHNC cLikiBIH kAL | Ng

material in one or nore kinds of gas 'selected fromthe group cofisisting of
hydr ogesurfane bf dgemodbyd+ ozabdavniddibtmigenaidadoe af berljghhyohitage eleanorarde, and
rare gas (such as Ar, He, or Ne). Accordingly. the cured film 935B contai ns
one of the gas el enents out of hydrogen, nitrogen, hydrocarbon, hal ogenated
carbon, hydrogen fluoride, and rare ges (such as Ar, He, or Ne). 15

Enbodi ment 4 Foll owi ng the description of Enbodinment 1 or 2, the

manuf acture process up through the step of formng the second interlayer
insulating film (935 or 392G is finished. Then, as shown in Fig 12, a DLC
film936B as the first insulating film936 is formed on 20 the second
interlayer insulating film (935 or 3926). A characteristic of the DLC film

B o ~ o o o - o N e




The DLC filmis also characterized by its excellent resistance to

chem cals. Mreover, z5 the DLC filmcan be forned at a tenperature range
bet ween roomtenperature and | 00C. Exanples of the nethod that can be used
to formthe DLC fil minclude sputtering, ECR plasma CVD, high frequency

pl asma CVD, and ion beam evaporation. The thickness of the DLC filmis set
to 5 to 50 nm 30 Enbodinent 5 This enbodi nent describes a case of

enpl oyi RGP'SYHESY i nsul ating films than a 28 DLC filmto formas the
insulating filMA3eeoR LofipRRROAG ooiaY SlindR502 Ritnfch! R § s82ma3926)
Fol | owi ng the description 8 EI’TbOCL ment 1 or 2, the manufacture process up
t hr oughinkhietisd 8pn 6#8 bornprgatidie Sedbyrd: dladtexik dyerd fnsht asthog: dfithaigld 35 or
392(i) is_finished. 5 Then, as the first insulating film2936, a silicon

ni tri deSPiting gis@ens iy Shipenidiaeiit Pul PihgT KBIWY A TFlDMaysbe utedr Gaiead-The
filmfo ' ik : ' SOME T 1 Ss Jeukarly

o ' SHEMRIRCSORIOHENS. <70 B8 185 b1 aRL ke oRUEah b SuBRel i,

sput t er i hglegagcadatlaapplyhote thgipofir@du@icin gesen kaBpsdidl et ng. eldduien
substrate t_en@rature is set to roomtenperature and it is not always
necessatyection ipyern Ratfich i vak 41fs In ombipptrgad e ST YA Sh gt areri¢ Fempuedyused as
the interla insul ating film, it i ref.err to formthe silicon nitride
filmw @H%)ru"%ggilena hllsnegmatﬂ%jé grﬂib“s”{l?rbé?tc%?cr}soﬁgé? 8%?11 E %O?’énove t he adsorbed or

occl uded noi st umethiedhbodlgRydogstaihingodyagiat 1 ied B Rrigfleisbdtoncanguct ed
by heating the substrate in vacuumat 50 to 100C for several mnutes to
seveftal wheaaso-NRD ds weedafprex hotp ltrangfortinglayel mBogr ahtlicoayaend farmad bya 1 to
2 52 sqg. silicon target doped with boron is used, nitrogen t5 gas alone is
suppl i e%l‘fapgrahf”@fh frequency power (13.S6 MHz) of i;00 Wis given at 0.4 Pa.
and the size of Ati@ ERERE 1dv8r fSbrrh&Ql ASZ. HUn"isictnbddanEt: edifferbiemhiekits
formation rate obtained undér these conditions is 2 to 4 nmmn. The thus
obt ai neategistd ¢ondififerani dighf ietmittioglaysirn phipinr drgynielcompotsd dayets st oxyigen and

hydr ogen .in _a,.gconcentrati of 1.atomic %0or |ess nd has 80% or hi gher 2o
Y anes Behe G RFRAE REOG o/ e rerin Comags Brs TorisE Barin ey bareh &l i [ o
proved tthPeeb@r & P apRechal t (! &?esftﬁé?tterﬁili‘@cehh?ghf,i 4o SRS (Ratldn@NBMeSSi Vi ty
of SA o or aBove at a wavel ength of 400 nm Furthernore, this nethod is

capabl eligit. f Alinypegy of wense chmponnd lajsiaresioralisy yvaparmbighng Thérefaerif sce. As
descri bedﬁigPove, a silicon nitride ]éhl m can l?e us&d for the insulating film
disht i 8

zs 936. POFRIRISS Ifh Udg AdRE s Faps ‘rfary dight PEAFING'RYF™Y HEBL 4 RABHEOH M1 or 2.
Enbodi n & dife _@P{Qggi ment describes a case of enploying other insulating
films than a DLC P mto formas the first insulating film93(i on the
second i nter| ay&rligmsmiatrigngyéi that smitg 385 ligBO X6 jormEd|fromwmi Alg: tdopedd@sidr i pti on
of Enbodi nent_ 1 or 2, the manufacture process. up 29
20 DCM. Instead, N, N'-disalicylidene-1, 6-hexanediaminate) zinc (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 also
be used.
A light emitting layer that emits green light can be tormed from CBP and
25 Ir(ppy)s by coevaporation. It is preferable to form a hole blocking laver from BCP in this
case. An aluminum quinolilate complex (Algs) and a benzoquinolinolate beryllium
complex (BeBqg) may be used instead. The layer may be tormed from a quinolilate
aluminum complex {Algs) using as dopant Coumarin 6, quinacridon. or the like. Other
known materials may also be used.

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

distylvt derivative, N, N'-disalicvliden-1, 6-hexanediaminate) zinc (1I) (Zn(salhn)) that is a

20



t hrough the step of formng the second interlayer insulating film (935 or
3926) is finished. Then, an AIXNy filmis fornmed using an alum numnit-ide
(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 oxy en concentr ti.on can be controll ed ?y,ad' uslt%\%g quu% er, n~~,

condi ti oL (FHP'SUbLTYRE ™ HREIFHE OmmEnty Az B Y& metTert alf Yas(used,
the flow-aphendiRen@phiphthe (DFVRI) QEPRE WA REASSUT &hEL Enow ARRILRI @&Lel V-
Alternatively. the filmmy be fornmed using an alum num (Al) target under
an at nosgeereeusednt ai ni ng nitrogen gas. The filmmay be forned by

evaporation or ofher known techniques instead of sputtering. tO O her than
the AlxNy film 4 SPETPDEERPPEIIEJINFLdS g’fﬂeﬁbﬂ@‘-filkm%ﬁéi‘dl?@l? 8 h@HVEsi ng an

al umi gum ni fnjided M Nabar gt POget, aR 18k"Ms l%'a%lg&j Rt agamhaytrm figgargon

gas, nitrogen gas, and oxvoen has. The acceptable range for concentration
of nitrdgen cbhnha engchdimenthe 1 AL,NXOazdle [darivaiva (TAR) & formed By ovaponatien o

pr ef er abl c% ~ 47.i atomi c /. The nitrogen concentrati on can be

control If’\e\%1 9655&?995‘? A9 8hut t eri ng -conditions (the t5 substrate
tenperature, th i IS | ] Jthereof, the
filmformation Sfrhtéés{%%r g},‘e é?%%)nqg%{)rtg!ﬁrc?g?ﬂ é?ycs%ﬁoglg(?r%g)te?\\ll\{-é ‘@ﬁge { hgﬁ#‘?‘ﬁ{% may
be for meducsieng campddtedn Munhi§ Ampotiaiegettheloganicadmpboms Rler ®19ciond as BONg

ni tro%en gas and oxygen gas.. The film ma?;thbe formed by evaporation or other
knowilt SEhKYBIGRLY PRI dadd naD) 18 plickrsss rigd Uk eathersy & UaiNor 300mm R Pise N oY
filmar <MLGRE V.. -transm ssive zo (having a transm ssivity of 80
to 91.Bq&eﬁéq?@gg}&f%%hﬁ}%@%ﬁ'ght range) and do not block light emtted from
the |ight em ttiAfRerethen@pinic Avmpessd ided i4 Modnhel. aAlkO¢@hode ABENY th l1naker

Al NxOv filmcan be used for the insulating film936. The subsequent steps
are | desrligige ¢pmAnt Bokwmicd Ehbwportien. In this amhadinenMeAgEds uevd Ay the

descri pt] badj. nent..1 or, 2.t he panufacture proces t hrou t he
atep of PRl FTRASLBitieR fnsfrautlE PR HAR M CRIRTTRE- B BB A

fini shed. LihgRy &smS{iewallbd fing.ofldundifen Sid afkiuaf) &he $BGOBBrainkEebY ayer
insulating filmis nodified by plasma treatnment to forma cured film93B on
t he sur fcacgapyRaOOfalpmimesad an demewbetagsng o kaoeut ed2fin fhnpegpdic table
Sputteri nag,,als%%gslegsrm CvD, high frequency plasma CVD, ion beam

evaporatn? n. etc. can be used to formthe DLC film9,,6B to have a 30

thi ckness of ~ t@usQomMerdd ROMiPRNmiGinbhEviRaKavi B the Girud@38ihdvin fPFERd 1N
accordance with the manufacture process s in Enbodinment 1 or 2. Then,

pl asma tOBeatdrmortians 9pkréherersble @nodeh844 uthe argaré dohmobmdRaye@ A% rnd9B88) to

nodi fy th u ce of the bank (947 or 3938 This case will be described
¢ h ¥ o aaic e verfiy coespdids i feficEimEae TRl ating 111 m s ueed Lo
form the bank (%é-c‘%gﬂe‘?@r 108 hakldhantdierior 9801 Gre 6T of MRUAALLAY Film
1s easy to release noisture or gas due to heat to generated while the |ight

em ttingirdeyiod dasiimtopaiMOSon A Aetdring AFTY1002f 4l « cheetiemntroliaat HERt |

pl asma treat ne i s.conducted for _surface nodification of the nk. as shown
in Fig. 1§.8§‘ ?We{l%fsa%metw%tpﬁﬁmn-i Jhe dfIs Of “Efuij“‘flﬂgGﬁéu‘b%‘“%}eeﬂggrfﬁs‘ﬁ%f gas
sel ect ed;.f.i 908 ! rogen, nitrogen, hal ogenated
car bon, ghfd?oéltgn F?Eg?ﬂﬂ e,g%zlntgé %Eg[?ee&fgg?{gtS As a result, the surface of the
bank 2becones deiis ehet @sé of mlighcenigihg ddvivetiRate cogitainisingreteroentnioy érivingds of

gas elenments selected fromthe group consisting of hydrogen, nitrogen,

hal ogen&ted! 6y PoPPC#ed PB G er SnluBavinghy vPkgse Ja8oitrne irdd”: £f Mrfcan

pr event | S fr insi de, thereby

pr event iﬂllg}e?egﬁgg‘jg{j%gdﬁl %f;‘fltgﬁ?a?it(gﬁ@ c(ee(r%lﬁ%sgﬁ%mealsgﬂ%%?ﬁ OEz)l(["]ﬁ]'l'hi s enbodi nent
may be conbined with any of Enbodinents 1 through 7. Enbodi ment 9 Fol | ow ng
t he description of Enbodi ment 1, the manufacture process up through the
step of Emtodimenttthe second interlayer insulating film (93~ or 3926) is
finished zs (Fi gvy.:18A), . , {1 insul.ati Nl . i st n the
seco?n"g interl ayg‘rhlsl %’?EP%’H@S d? Sf%flffh%{ g%%h%r é%gﬁ% .%1 '#ﬁéé&}?giggtiﬁ‘lﬁlﬁ&sﬁd;?%ng film
936 may light drhtidd deviidd With sdfblef@o Fids! idle 2IB.m alumnumnitride film or
alum numnitride oxide filmdescribed in Enbodinent ' _ or 3. On the first
insulating film936, an ITOfilmis forned and patterned into a desired
shape to form an anode 1937. 30 A resizst mask having a given pattern is
then fornmed to form contact hol es



reaching the inpurity regions that are forned in the sem conductor |ayers
to serve a, Jt source regions or drain regions. The contact holes are
formed by drv etching or the like. This is done in accordance with

Enbodi ment 1. A netal conductive filmis fornmed by sputtering or vacuum
evaporation and etched to formwring lines 1938 to 1944. Simlar to
Enbodi ment 1, the wiring Lines 5 1938 to 1944 are forned froma Lam nate of
aTi filmwth fotl‘ﬁr“é%g@sdeé‘?”m@“rimEa{HQPdaIﬁc‘al I-aye fiepmip Aboweh gid B pf | r‘r)
wth at B e de. 1937

bef ~r P ff?)}rn?ﬁlﬁﬁe[%?hg(%@%?ncg ?éﬁlggtfqglég ?g{j}e %ﬁsh? n"‘?ﬁf%"ué‘lr?r%lﬁ it B(?(r (] Fi g.
18B), aqpowblneﬁ’lgsaamraﬁnhh&akl ng of wwre is not caused even Wnen t he anode
is formed froma material of poor coverage because the to broken wiring
line 1943 is si PDYABSHEHH: Bherogsss Feic1o g8, conduetiver fisnsnP9T nod PPBase arcked or med,

bank th d d
i O Esoher B oo AT (BN oS E BTl b BBl BBREDR
t hr ough sKape is desteil i@ Flg. 20AThicp gﬂb@&h@@rﬁougﬁaws%?e@hm@lb Qskd far Whi ch a

sem conductor filmto serve as an active | ayer FT is crystallized
usi ng a ctding ytlihough eivbine gasds mhehmithd ConédntnadtQ-ome ofed heetclauawymlm

el enent |nth obt ai n crystalline sem uctor filmis reduced, Fig.
A efec TR LR, S e A a R e G BRI OU BRFGERD Thitt Do

gl ass, abymip0amPRPSi3. BGMEZ)%M of 800 W‘?sr%@en N tiRdSWclB8E ] plebi@ire
substrat e 1100, an inorganic insulating fiTmwth a thickness o? 10 to 200

nm i S0f of Aekh 05 the biabiegi nBY) @BSagMHE) povdrOdf. IJQnWeixaxﬂﬂml gvaf taaths subsiblte base
i nsul atl

icon ox tride fi for | as Aflrst
L o SR R et e Dot i erel Rine kalriee e Be SoPTRA 1 LS Ha
NH, , an%%@mewlﬁ@%@mq %Ammﬁb WX tsrét&iﬁdfte,hmelﬁmta{mg next to zs
have a thi ckness of fromS H4 a CO to obtaih the base insulating

film The base ﬂ"ﬂlsmla&m ﬁg eﬂchlmrg Qzﬂs(iichzmgpcﬁ avCHeghd Ol-pihe vait ofagus dldeat:itme
e fromdiffusing into the

net al c tained in h
e condHEe 19 10 b e A4 S ‘?]ﬁ}ep‘t}b?fé%f PAess °laﬁut0tw'§fﬂ6kétfﬁféfy be
om t edai { p@saibt 7 paubRLicahe plSmii 26 Eedld hARM RE( £25d My bh02, b
fornmed on Fhe base|nsu§at?§ngp§ﬁ[1 101 <§[1‘L grg‘swli&c n n(lgtrld fm1102
i s provi2de® iSOalpm@ﬁmt td He odkadtytside &iampmttagé)ym dail Isybsunitizkel pegatvde used
later in \P crystallizing the sem conductor filmfromclinging to
t he basé&el g 1as oltage can be applied. ith the mixture of CF4 and Cla, the tantalum nitride

film 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. Surfuces of regions of the

gate insulating film 906 that are not covered with the first taper shape conductive lavers

3901 to 3904 are etched and thinned by about 20 to 50 nm (Fig. 20A).

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

[
h

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

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

27



insulating film 1101, and to avoid the adverse effect of oxygen contained
in the base insulating film1101. Note that the silicon nitride film 1l 02
is formed by plasma CVD to have a thickness of 1 to ~ nm An anorphous
sem conductor film 1103 is fornmed on the silicon nitride film5 1102. A
sem conductor material mainly containing silicon is used for the anorphous

sem conduct or {:I | m1103. The anorphous sem conductor filmis typically an
amor phod€21879 Plois 339 Hsklatiag AR 9ndak argi nat COWETB@ Midniba Fesandraperrshare by

pl asma %Pdud’tﬁgpd%g ®b§§(§g(§(% dc;é/QFChQJ ﬁdatlﬂ ntn% 'bl?gb(guq 2h? a t hi ckness .Of 10

to 1(10 nm der taln satisfactory R8™concent ration of

i mpurities suchpdaercxmgamgamd rddist MRgRE fﬁ@tna@uﬁgede:ﬁtﬁnehnmtélﬁﬁdaér@d I@ch@blLSF
sem conductor, film 1103 is reduced to ~ x 10~~ atonsicm or | ower. These

i npuri tites S%ﬁomﬁ%%riamryﬁitél 3T BRRYTBR e@ﬁneﬁlh@aérgﬁrepnbm Ispmresivdidbofn fil m

and, af |h J.0 densi_t ap .cente
recorrg' ttg(j;ei gﬁnﬁ{@%ﬂte(llaérn%&li r-)[, ¢! rQ{ gg 1 tre mcnt U3 ce%/}q,na%?%npgohgéecgnﬁl1811|<i y pure
nat er i alwigas: dag @pathticd hunghe NESHE %Q@oﬂ@%éﬁim e e&mu@wﬁdm%r& Ro@s g r ror

finish reaction chanber (processedab field polis t5 and with an

oi | -freé? Q%ét?uﬁaeéxqﬁan%&ks siyétpéamphmfe( @as ﬁduﬂeéth\fd@ dfrmgemn mm)sphine g&ilicon
nitride f 651 11r(211)r2‘.3 a 15 ﬁhous seni conduc;}q)r o Iqmé]hg

cont i nuSUSISy Fdf S PG TR TR 0 ¢ ffontal*ﬂé‘“sfhrface

of the riiﬂi}ﬁllﬂﬁy %ldnhe%@nn fa' thl %&Q&ntrﬁu&f)ﬂﬁ%e"\‘se&hc@ndﬁ%{o@'la)%lrse o8Nt RAYI NG a
catal ytic functl on that accelerates crystallization (Fig.” 17B). Exanpl es of

the 29 rBEaItypd Bppimity mw@%)%aﬁammrmeﬂ tirot glothit Aertingodetiecattais an n
crystallization of em conductor f.ilminclude iron. (Fe), nickel ),
Cobal ¢ (e feRefiie mir SRR RaR e bace BEOR A (o) |

i ridi umifi®rg 2 xpleAt htBkhic )rl,o sgpper (Cu), and gold (Au). One or nore kinds
of metal elenents selected fromthe above can be used. Typically. nickel is
chosen and a ni thsicdacettate dobtutrasks GO aindi APISL tha t@Oplppin abvei chel by

wei ght 25 is lied b spi.nper to .fqrm a catal yst-cantaining |ayer 1104.
To ke Sanicandflbrdayas Do 4hd IS rReducb Gy oot Pl o1 bAHERYeT g
per f gf med a8 tgpgpsﬁgee&wﬁvéld%rc 7fdn e %én%ondm&)rwei 96Latd GREAR a;csdn
includes formng a very thin OXI rom an ozone-contal ni ng aqueous
sol uti onf tiet ehiiconduber dayied 604 ITrham tsé\coadrdoptngrmeanrhemtl is@ohducael. d dndhea

hydrogen er oxi de ac%ueous solution to forma clean _surface. and again

f or mi ngS 056 dgping teRiReTx g Semiqonngiahlay o9&y trfioped Mrargh Hiy ssepst BR. Since
a surfa u ¢ tly

nydr ophaiPe,cofRERT: IRRHS0EY 1 B QyRSibutis KA SIS NS BR'A Y

for m ngtypa 1mpludej tleloni m b KesondasoncditeatioRtanach ofpef i@rpuring rédidns 3916 and

catal ysi-containing layer 1104 is not limted thereto. of course and

sput er ?‘?ﬂgg ﬂ’é(/ﬁ%?l&tﬁﬂo@l Lyps| EvE Pléaxeﬁbma thgrd eqpeentiqtienraggh. beTIEFsédvﬁenst ead.

V\hllek p | i m110 ont.act wlth

cat al ysEEBGE bEnSTRZPIRH S SV A Bt SRS st hDciPBiiog
carri edelehlﬂ'ent lﬁull’sﬁa@rﬁi anaeatdting, mmg padsspﬁbm i & @oﬁdéhﬁm otmr x nepid 1ther mal
anneal i n o(RTA) using a halogen lanp. a netal halide |anp, a xenon arc

lanp, al®apiew/anc | mtvpalrhplgny pegies Y 65mdiAFHB If@rﬂrﬁd thronigh lthip degisgr e
mer cur ywhﬁmbnt% n ann ?yp%n}%pgly tq.d gn%nttlrtl g thr}le éontcer:n%rathon each. contain phosphorus

25 in a concentration of 1 x 107" to 1 x 10° atoms/cm” (Fig. 20D).

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

30 semiconductor layer with the impurity element.

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

I~
Q)



If RTAis chosen, a lanmp light source for heating is lit for 1 to 60
seconds. to preferably 30 to 60 seconds, which is repeated 1 to 10 ti nes,
preferably 2 to 6 tines. The intensity of light emtted fromthe lanp |ight
source can be set arbitrarily, as long as the sem conductor filmis heated
to reach 600 to 1000C, preferably 65(1 to 750C. in an instant. \Wen the

tenperature thereof reaches is high, the sem.conductor filmalone is

| ot ant SHAGERT 2h SAPER Thuk Bt RA abETHlEe ORI Aot RIa-or et P isel f
The anogiphaKs (BsH§ AL GRORUAORydrbddR bSdibBHSe Gy Stidleli At d 92 ORRLA (&
crystalline silicom film 1105 shown in Fig. I7C. GystalliZation by such

t r eat nefiotmj in the bineved] vorlr yawshet2tdnd 904t @l wstimpontvat mbmg342dyext 3923 pr:ovi ded.

| f furnace annealing is chosen. instead, heat trgat nment at. 500C i s conducted
for an 8" £8 Ves ThElEMeBER i3t CANTERTALONERE Pt THIEYY B IEGH2Ei | m

1 103 5priQr3dog dhhecdheah E ihYSldbhd 28tdeRBatiohnefs

substsr atne receti vecs heatazétjpéa? ?rl\%gi?ﬂfitﬁ&g%mglﬁeﬁﬁﬂéd %ﬁ%’dﬁg@gloﬁn ghﬁitpPsgaen

at nosphermparigt r&honst 398500 F9LRf ehiadhl yorasin 5E5QC ypk ompluaty cleatens it & first
crystallize the anorphous sjlicon film 1103. The crystalline silicon film
1105 s HORAEHIRVET geomiare boron Wy cprsehdion of 2 89f &R 65 ¥ dUt GoPs/sdl §8%%t he
crystal4y il fi ' aSRE it oL t [ t he
cryst aITl}e a%@lgﬁhﬁgﬁf}oﬂe%{sh%%gg% %& %?iliéﬁ@é%hﬁoglg%% n%ﬁ% g{@%{tg ﬁ%ng%!tt ?Israaé vol une
of the sktdm caarentrioa) cordeh et menvimingation fr ystial® griakne™ aAbes/chis
obtained crystalline silicon film 1105 has a renmi ning catal ytic el ement

(ni cRelcackher BYC P fyps IEBHEBHIERENF SR2hpRthaP24 thahcontain a-Lype FRPHREY CHAMGTH
average, The r i ni talytic. el r erl.stics.
and t napet ofe BrBRLNER SehRof i TERReE M AR ulf @l BRSO

sem con@dai@ivellajers 3152 had Bapgaeduced. How to reduce the concentration of
the catalytic el enment in the sem conductor film subsequent to the _W
crystal lizati orssshopn & kigsehh, welrst mitertayer wselaiing filgy 821 10®nngd fisimed on
the surface of.t crystalline siligonfilm,110 as in Fig..17D. In
thi's sphaorak i ien B Sradiiné fiFs st YR s r fiet S | con
layers bkGol fmCald 8deAtddaLE L&tvatidy Seadnddbro fHRrinphAty A¥REnts ShaRhRVi@adot 0 S5
prevent the crystalline silicon film 110 from being etched when a getterino

si t e i sloperntby edmicanductoMhgetshheknesemeit isheondheted iabrt 10y ewingldBuingcsset to 1

to 10 . sinpl e o,obtain the barrjer lLayer, is to forma chem cal
oxi de_ byt Pl i Rhate hiadetmigt he SraRttdion VAR wh i e P R be
formed (gl sipcoERridd @1 bNglidntdkyAiri@dtigeus sol ution in which to hydrogen
peroxi de water is mxed wth sulfuric acid, hydrochloric acid, or nitric
aci d. O her usdbicehmtticadent nelyuhteaghicysdebyt otbet methiods mhamnthe xhethedttiixdn

at nosphere, _.and oxidj zation treaLhQ nt ozone gener at g t‘grou h %%
i rradi ASFOh THTAaCEn ét FrEMELBfit mﬁr]ﬁy %%%ﬁ.“%ﬁ‘ﬁliné?eﬁg g Fii}’ggaé‘ Mn oxi de
filmf %&Egd Qyin?%%t b?ﬂoﬂt%s@hé;flcec@%&}fép pthk Ihe bt (rdaBAENSS cABRd bAr 39PE My be
used as the barrier layer. An oxide tilmftorned by a plasma CVD,
sput t erfungge,am endporgafiloiot coveaug tie ghe cloeesde afid thet mte-imsmanay fdsio be
used as the barrier layer. In anlyg1 case, the filmused as the barrier |ayer
has to farmesiyPFiRE 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 interlaver insulating film

30 3926 is formed from acrvlic. A silicon nitride film is formed on the second interlaver

insulating film 3926 by sputtering as a first insulating film 3927 for protecting the TFTs
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catalytic elenent to nove into a Bettering site in the Bettering step,

whi | e bei ng capabl e of preventing etchant from seeping into the crystalline
silicon film110 (protecting the film 1105 against the etchant) in the step
of renoving the Bettering site. Exanples of such 2o filminclude a chem cal
oxide filmformed through ozone water treatnent, a silicon oxide (Si Ox)
film a . / i ) [ | ayer .1 106, a sec ,Sem.conduct or
1 m (r oo LA Py e e o B IR O T g o e
1107 to have a tn eknesseohsdQidOiRTA9PMa FhepHea gl aevt ¢oRdyed@ledfibl m
contains a rare gas element in a concentration of 1 x ?s 10- atons/cn8 or
hi gher . Tpre agétckaess g 38 toel 201107 andii etshedstot lorhenraapds 8929 dtierl2A)s The

pr ef er ahl L. ow pty.filmin order to.increas elective ratio to
Phe cryarpfirkd AlFRRE Y sHlBe®inl®ap iiihg ShRRRE RS e Pt tlls s

i nert si rcoads@ieDmgdined by nind IRNGHOkRIetE: 7 &Y B)9Baszigt 6RRBYZEOES not
affect the crystalline silicon fi | m 110. One or nore kinds of 30 elenents
sel ected from t e rgrigupagohaiing iangivet padtmumthtie fjormeddn foNe)contacydnle§Ar | ,

krypton (Kr). and xenon, (Xe re used r Bas epent. .The present
vent 1 dftries@obeclifly Int iFbudl teHoRadft ROt Pl gl uPaibRrk FEvgBha- as
I 0N SOUrfEeSerhRoh@IBrAa PGS tELENO a8 lsb@rcANELidMAd:r #am&ELBANAUETOforidd: Moles
containing these elenments are fornmed to serve as the Qetterina site. To

make surage fdrmeBdyder elings conduct ed thoroughly. heat treatnent is needed
at s this point., The heat treaqfi'ﬁnt S gﬁ)hi eved. by furnace annealing or
RTA. Pf furnace A3 SORGUTE Ccligs Enformed Ot PUUSTRENPT YACUEBNTGEPRHOP AN

ni trogen,, . ~0 ¢ t indef }S2 sen, a
lanmp i grbﬁ? E@Eﬁﬁ%g{gf 2 dhask ?1‘8 Pk Ef% el %%“gggg%dg?ésp%?e{rozﬁ 33;/5?30 to
60 seconld®uginhbcshoms: ingpedtasdngds. the WDingilives in thisefmarcalidhynt2ird torthetlifrmsa The
intensity of light emtted fromthe |lanp |ight source can be set .

ar bi t rarliimyla‘f’a 1§ iohyihe thiknesAioinerdan piloxnding (At dipy dnbesith2600 to
1000C, phrefsiaBtyoy@Q to 7-0C, in an instant. During Bettering, the
catalytic elenent In a to-be-Bettered region (trap site) is released by

t hermml energy avekt.isthirdviedrlhgertinalBeigtian 305635 t@micinougherdid fingle @928
Accordingly, Bettering is dependent on the process tenperature and

Bet t eri 79 ghegrioag duier 3928 19 3ar t Novpahe BENBRCIUIGBIORESSaPIRFEfdErt0 & Step

t enpera N tio I.slance t t] | ement
roves. dohoes PErPareRG T Flul NOR, b Waek e SoRhe PRI 3 PH | ifhett

sem conghatdbftéd referranth tabefiref olegn BebdhE e AYpiobessing POES €Mt frMaN ki ghti S
conpleted in a relatively short period of tinme (Fig. 17E). This heat

g. _
t r eat nesigBasiseent (hgretnaftes wEeraddo 96 FEHA FlRENEPOT) IMPrdentp eege 6 rébnt ai ns

o et Aty E e by {elng nE R A RRR maaltiital Sudhy & APo! VB ORRLER Ly
Thi s i s isdppesRUYhdRaAREHtting ldndne iftd thetlcEv@Rler 8f RITI®: di scharged in the

-above.range of the process tenperature and the remaining el enments hinder
crystallizationlof avtid sempmondoetof thg [ThT Avbsrata e Qusts eini AB stlepnils

ded, the, Betteri ite 1107 i d lective 25 etching. .Th
o ohi ng cherRac ST BySttmgEest o TF R t AR RO PR e, or
wet et chi RegyUSiAYHRY HBZI REiRE AN Rl KRLIrSRaROkHE Ofheflifd ied SrefdtraAUUS QS

solution that contains tetraethyl amoni um hydroxi de (chenical formula:
( CH; )2aN@rbi-eleTtrestbae rfiler) Isajamet 106 thertbird onterlageramselathg ngnst3dgper Tat this

point. Thereafter. the barri.er. |layer 1106 is .renmoved using fluyqric acid. 3o
o Thi s AT CHoRPE U PTG S PTRgn TP i AGEAL ATl et RES6HQEREER T on o
the cat afhing Rh&EBMer ksing |8 MRS Pigl 2841 01nsBILHBOEHIngUn drBSQedifostikal ned
as shown in Fig. 17F. 36 The thus Torned crystalline™silicon film 1108 is
a mass dflmt Mhensubsttateitkay be ysatred $n aarsd hamabiel @it prevnadingodedtiokatic rdisthales due
to the effect of the catalytic el enent. Macroscopi cal each of the

cryst al S2BPERSUNE Y e PFPE WF%WS&%‘"P%’?”‘&H‘P%E%r’rg%#??e@“‘ﬁ‘&ﬁ tB‘é‘hllt"énbi ned
wi th | stbpd dHo9 Qdh TBBhtidd 1efnd. NI Fh AR B ueh g

fol l 3@”?8}‘?”'&@??“&2%%‘% ogs dﬁg"d‘:esg’gﬁq%e Dt e ek Ehe T TRy g
panel prpoduced tdypracaeomnbiinede e piaetund rgns {@pnofooErbeidiirensisrwin {rothe

I~J
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10 as illustrated in Fig. 6B is caused to be conpleted as a light emtting
device, referring to to Figs. 9A and 9B. Fig. 9Ais a top view of the |ight
emtting panel wherein the elenent substrate is airtightly seal ed, and Fig.
9B is a sectional viewtaken on line A-A" of Fig. 9A Reference nunber 80
represents a source driving side circuit, which is illustrated by dot

lines; r ren r 802, a pixel section; reference nunber 803, a gate
si de dri@?ﬁé%gﬁgggﬁg?gis reference nunber 804, a sealing substrate; and
reference nunber v@@sus éass€ald BEh@8RBLe. inl kvidiStReTFErJuBMAd: By hee saal

agent 805 is a space 807. Through wirings (not illustrated) for

t ransmi t PIChgssyiggivamstol thp secoed ptascssieg Boar cd osiedenplei Wk Ag Toiubstuite n8@ beand

t he gaten§id b rivig& ciQ uht.%OS vi deo signal s Rr clogk sigqals are

recei ved™Pr e PRI & B HTSE CR BT R EPIE Bo8T CHIEER [4LTin (RRFEIHS

i nput 4§ efginiat.g,, £Rad heomd)ab&uidd@tditili8nt=Es bet KRB Edsdnfe HBSpbl&BE, or
emtting panel is shown herein. In the present specification, any nodule on
whi ch i nbatgeen &gtaries €priotessink @sdmarce. dileactobyps houmtddey differeaf axcopdritonas a
light emtting device.. Referring.to Fig. 9B, the foll ow wi ]l describe
the. sect PRIt RICEHH 8 COFeERa! FhUni kil 4 hE S ARPese T e T QB F o, 9A
The pixel secti O’PhéQ%ne%HQanE@uIQWrMéeQQ olcbdddld R)gésts%lﬁrlnﬁ%i Qbnd PloRBL ROOVE a
substrate 810. The pi xel section 802 Fs conpoge of “pi xel's, each of Wwhich

i ncl udesroanc{nlaagrbemp mhidl ik isihaw il Fla 84W chad odFigan®deTBA 21T onbectebrought
electrically to its drain, The driving circuit gorthon i s conposed of a
cMOS ¥ rRIR theuseramdn PIRGESTngh Eane | (Clegih doamy 18 19sAer Yl kA nive Fesise theFT 814
are combjhed. wih Lag r. Is boboth .Si ch of
t.he anodes 8%:.8Ttere£??%?? éﬁﬁggméﬁgéﬁfé&%%ﬁ%gﬁﬁﬂafg%gﬁyg%gggﬁﬁq%%f%odes
817 are BamknFaB8on Thhehaakdde andpening fraopasiton thghtoiadided g 1@E @iet(He®18. 37
The cat hodes 817 functigon as a wiring cormmon to all of the pixels, and are
el ect, i cAMYNEHpmeretdiiptappsd tpeovsn e POHICBUIRE AR Yiriag lIgp8934risdn sariesing
substrat.g; i e te it h.th aling
agent 80&%—1&2‘@e ‘{Eg"g@s%g? %hgﬁgégﬁetﬁ%g&eg%fﬁﬁ ?@\&}?g&%gg slé}?t gnéééléogjé%]ﬁ&b&%

t her nBs efdnk MAP38 if Esrinitdi BomrLicsikedl Bave Sedlickhéss HE@BSSAN Mim. 8 ARaeomMesed of
aresin filmmy be disposed in order to keep an interval between the

seal i ng YPFRAIONAEHIGOR2H g REFOTIEG RE21B ANt thF P Preught Apfoj thesecqgds such
as nitro I gas is filled into the space 807 surrounded by the
sealinglggéﬁgﬁgéggglt is desired that the sealing agent 80~ is made of a

material whose wat@ter @ pre¥it@eiRgRAANEROM lhetiight Smasing FRIenfduP @S sidMiere 0 By
putting the |ight enlttln% el enent s alrtlghtlﬁ into the space 807 in the
a

above- nmeandig5R eeleased Giomuthe banka938, fiersuslare of the benledRBdtis cowredwith esprasde| y

shut of f. fromt ide.. As.a resul.t. . it | ssi.ble to prevent the
det er Por By ates e o7 s A58t A Shieree oo f5a: DI ese LR Blbe K Ben
from t hesgotis iafl @nsuf@e i@k Yrot@:tink IR 11810 didittg HONE S EroRRWoNGuiRi @A gas,
reliability can be yiel ded.

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 .01 Torr or less. The baking in a vacuum may
be conducted after removing the anti-electrostatic film, or before forming light emitting

element.

Next, an organic compound laver 3940 ts formed by evaporation on the second
30 insulating film 3939 such that the organic compound laver comes into contact with the

anode 3928. On the organic compound layer 3940, a cathode 3941 is formed by
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is The structure of this enbodiment may . be conbined with the structure of
Enbodinent 1 to 10 at will. Enbodi nent 12 Fig. 10A nore specifically
illustrates the top face structure of the pixel section of zo the |ight
emtting device produced using the present invention and described as Fig.
10A, and Fig. 10B illustrates a circuit diagramthereof. Referring to Figs.

10A to 10B -sw tehing , TET 704 is ¢C se f .t W tchin z.channel )
Ter 1002 ATl Fil dhoka g it ANBREhol Bt ERASE sbcbhr B
t her eof ,ertinggde&EREd AUt Ohe® Rnd DS nsdriathin g bé Gscahannel ) ThEbr@R2-oalpuhd be
referred to. Awiring 703 is a gate wiring for connecting a gate el ectrodes
704a andasradB40is 4 laeimag theh harg inTRipifoUtoel leght eingsing \ayvek. khokaicfecbombyer. | n

t hi s enbodi rrfnt, a. dqubl e %te structur.e, 1vvher'ei n t wo. channﬁl fqrm'g:?

regi ons B1a° FAPSREHTE aiéf’dn?ﬁg GOV NG 1Ay g7 &' T FIB TG, 2 RIS ei n
one changgl, &ONmcBFbIRALAN The SR FomPbu falédth @hi9@hBod ik di€ i fofmedVBEr €1 N
three channel formng regions are fornmed, may be adopted. 30 The source of
t he swi tfohdwigg TRTdE0Apticn efdrmeatimgnt o a source wiring 71~, and the drain

t hereof is connected to a%ﬂrai? vviring 78J.. Tgeé.dr in wrin-~ 70> s
electrical ly i 8 Mg SAMBLEEY S g GHpitiRg Seticeobhyingiesiruciyge shown in Fig.

cur rent 0Nt [bLiRg BaS WG 1K0RNIHS0! nE BRtRl driithublTTyed Goks, fiarResed of
the current-cohtrolling (p-channel type) TFTI 1003 i'n Fig.” 6. Therefore,
about t hethstie 884 Loerhhepeedponthie the Sghitigotitting etamenne swi t chi ng (p- channel)
TFT 1003 should pbe referred to. In this enbodinent, a sin;le gate structure
5 i s '8dopt ed. Héwe describgd %Hmeebbé?léaf%tt%étﬁi%”sﬁ?g doPPi B%refoé‘éffhg &ttikture
may be h urr =L | T | Sitring
AR LA R R Sk e e A R R T T
el ect ri eidnant ¢eapneciceond olean do@h)) an dcting ladk7 of THEFMcad be Wwiroteargd Tibr ks
electrically connected to an anode (pixel elect rodeL, 718 illustrated by dot
lines. tadkalige msta maderal suchsasopbgydMeasetfor greathednakh Sehtemigingslementiapd o
region 7 r I sed of a sem conductor |ayer 720
connect éh%éf‘;g%?‘r?@g%ﬁgﬁﬁ‘é %k%eégtsﬁl%%n (?suppl ying line 71G an insulating
filminot illustrated) which is forned into the sane | ayer as the gate
insulating film and the gate el ectrode 707. A capacitor conposed of the
gat e el égmbas@ent®7, a |ayer (not illustrated) that is formed into the same
| ayer as the 15 f§,rst inteyrl r dicel ect f.i nd,t I - lLyi.pg line
716 may be used Ffé’?"‘zm {cﬂ)ltF:adg’getsa&}/alﬁggqfféonrﬂ%%gmsﬁ)g%t @§e£%4Uf$ﬁr§%g§%g%}l nt
my be crishbmear ség 6f fohaingahe Erdeadiimeni ver Insuitih® filmqoEBOGo ANt fidBhanot her
exanpl e of the process steps for producing a light emtting device that is
di f f er enfihefiy Waesk ahfireing tiel firshiaseateg fib@%i%wo{ FEnrheflaneri cle ptagmp tgpgtment 3( A)

and (B).. Th rocess steps are advanced according.t o, Exanpl e until .the
ot at o PrEoREdid e EREL FH &0 AR B L0 R T R R pE R R o e
second nﬁ@ﬁmliﬁsﬂla&ﬁ%rﬂmﬁ%@%@ 3b06). antis BE@6E 98 baldeserfvel MittSret@bmyad by
-wat er washing. A bank 3938 is then forned as shown in Fig. 23(A). The bank

3938 mayFipe&.covered with an insulating film such as a silicon nitride
film on the surface t e.reolf as. silm'.l aé t mbo 'gﬁnt 2. o[ in aI(Eerrtlative.
may be subjecte hF(?_e FEE TP s I cHr GFEUES BISRd RHFREY ment
as sim ligriol Qe MdTeH mre 135 0 bak sEiSEe@EIRUNE FOPUMM:ihaYehydob. f or med
with a polymer organic conpound is initially formed on the anode 392S by a
spi n s oatitreggnrbydrodirben, spil@genagd metboodhpirogdrefltoride, aitheudcagaer(sich fsofned
with a pol yner_ organi c conpound naterial havino osi tive hol .

Fi*le:,)(/)r Ne), SOQhat a coat irsr%ewly formed on the surface of t%e Eecond interlayer?nsulatmg

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 tilm 93358 is formed on the surtace

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

935B in this specification. The film prevents release of gas or moisture trom the organic
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transporting property or a polynmer organic conpound material having a high
positive hole 5 nobility. As the polymer organic conpound naterial,

pol yet hyl ene di oxyt hi ophene (YF; DOT) may be used. A second organi c conpound
| ayer 395, such as a light emtting |ayer and an el ectron transporting

| ayer, and a cathode 3952, which are to be fornmed thereon, may be forned in
the simlar..manner as in Enbodinent 1. to As shown in Fig. 23(B) in detail,
the thi CRBU®-of the first organic conpound | ayer 3950 can be
differentiated heppnesiddhigetue hAGRSITO) ks imkheranadeud<3mantdichien,

t hi ckness (t2) on the bank 3938 by appropriately changing the viscosity. In
ot her wheddy shadibhichiiesson tih )winnh theteanlodie V392 Siitamibeckmnlgexpanomnng t o

t he concave portion forned fromthe anode 3928 and the bang 3938. \is The

t hi ckneSaSTiigigyts gRecyne hfgh tFarperigRgile etk iBn dirfd SHLHRE ¥g98°%RdotsE bank
3938 A1 fudiBrofURRne 1l PR DIOEIRS s pRREATE Skl BEo R IoMYPh Aieh: Lhfudngyer can
be formed to have acertaln curvaturg. According’to the forny the covering
pr oper t ¢lesefcad legeordtedl gaht @l mapeamikit dyethe 3&5hd amelriayec atshindeg 8952
formed as upper |ayers thereof can be inproved. Furthernore, cracking due
to stre&35OsReEntmat Yeorvembriarcss eftrcornmesosgctiieent rat i on are suppressed
to prevent the 4y 1.t : f il , t.eL Lorati on and
short circuit. tﬁ%@%\?(ﬁéﬂﬁ{-ﬁ%gﬁg}ﬁ%ﬁ?tbg eﬁa}r&g}g evsﬁlcdgy%ﬁﬁngtq}g‘ tﬁ?é t&teem' tting
el ement of shes eddondl Umiciays BRdlatihe TRMOEBSZ6r i3926uper i iprformedsioéidai biguyici n
bright surroundings conpared to |iquid crystal display devices and has

wi deto vingylpieg amdgril IMCnsr i Wgrwmamf 38 seleatet! rigein cthl élfp Yo SONSHHNE P!
conpl et gd, by usi.ng -4 | i AN dayj f pt o

nvent i SOtz ikl Mbse il ot BHEBA ndRPREF B sug

devi ce @hct ke A g8&SMir NoYeMdcoRligd e tha durele Gil:gayEImR codailth ginkadt tanesa; a
goggl e type di spl ag érhead mount ed di splay): a navigation systemy an audio

r epr odudlemgnigeut o8 hydragem mitregenahydsoesiterrs dajosprated Caghen. thydiagep iflugyide.y

| aptop conputer; a. ga chi\ng; a portable information termnal (a nobile
conput e?rqu%rec%alsl(fﬂcggsﬁbﬁg,orﬁeg‘ortabI e gane machine, an el ectronic book,
etc.)s and an image reproducing device (specifically, an appliance capable
of processing data in a recording nediumsuch as a digital versatile disk
(DVD) abuohbhdwieng4a di spl ay device that can display the image of the data).

The light emtt] devi ce havin ight. emtti el ement is desirable to
particularly fo#cqg’vﬁ% f%?oﬁieécflwf(g} %ﬂ‘%‘ingﬂéwm rPélrbggi‘EhE"émiﬂ?%w%ec rggjhssiué) often
vi ened | br$hi i ¥ iAsuthidR MinPW3RG309bEs faRdedf i c
exanpl HRES YoBR iriife i o6k lgtrcgagﬁé\%%tg%gﬂgswllﬁ o i R g, 11A

shows aThkrs pk ajowewi i, 1 BhC e B3I se thedfirsainsalgiing iR GBo i&fcgimﬁdmt i ng
base 2002, a gi_spl ay unit 2003, akfgr nits 2004, a video input term nal
200520 etlg se IF@IIPYE@!‘HS“L’FH“S ’iiﬁdagl’g% gﬁgf the present.invention is applied
can be used for stde disipliays fﬁ?'[?L@?ﬁ’l%-is FReink atm&Nideti-g deMb& AN Ng a
dight emtting elenent 1s self-lum nous and does not need a ba!ckl ight, so
that ithaam ekematrichpeukedrodid Q549 cnml tind hashduldpni wlowrdy $34) caii's pMyerdevi ces
can. - -

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. Maoreover,

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

the DLC film is set to 5 to 30 nm.

30 Embodiment 5

This embodiment describes a case of employing other insulating films than a
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The term di spl ay device includes every display device for displaying
“informati on such as one for a personal conputer, one for receiving TV
broadcasting, and one for advertisenment. zo Fig. 11B shows a digital stil
canmera, which is conposed of a main body 2101, a display unit 2102, an

i mge receiving unit 2103, operation keys 210-1. an external connecti on
port 21 u r o I al ra. ls Lhg the
gt eneit g Rl e on BB SRS AR GRTT AR RLBR M 200z
Fig. 11®xmhows a Iaptop conputer, which is conposed of a main body 2201, a
casing zs 2202, a display unit 2203, a keyboard 2204, an external
connection portF@2B€n°@Kp@ﬁﬁﬂPW©lﬁbEE@OQ@G@tlenc—ﬂTh@dhdbﬁOﬁi@@@pﬁﬂ@r is

f or ned usi mtti devi ce. of the sent entlon o the
i spi ay THHER BSrER S ngiing T8 Shefenit o e b TL oS MR & HEobeed of
a main @QQMd33&;ﬁr§19&§Rhﬁ¥ﬁﬁ@©@62§93moﬁn%WHE@ﬂn3§Q3ﬁt@Hﬁ&ﬁBlQBu%ﬁM@ 2304,
an infrared ray port ? . The 30 nobile computer is formed by using

t he ||gmmn$nﬂmonng deng@e aheﬁﬁm.ﬁn&@enmcanBQMJanlb@%bh@nQbSpﬁayﬁunlt

2302. al #? shows a Eorta?%; re rodUC|ng devi ce equi ped W th
a recor?ﬁrH‘@” ﬁ‘gﬁP{? eye RS HPESPSFD BUEBEEOf PECSCHHRY 40P @8 SPYHE Bigposed:
of a majn a%%pﬁﬂ@%gh%éﬁ%éh& A¢Q%or @pn@ﬂeﬁH%aYTMu%stéa@%erﬁuQ' 2RLAY unit B
2404, a recording medi um (DVD) reading unit 2405, operation keys 2406,

speakerroum tesnpmzaﬁ’re stdcit iThwt dilwpisayecassaty B 2%( hitibg macanky Hi spbegpsici mage
informati eas t dlspla uni.t 2404 mai nl i spl ays text ..

i nf ot’half® ﬁ““gl' ﬁ%f’f%b‘fg i F Rl aﬁéd?%’ﬁﬂ@ivné“ﬂé‘visd’équgegéq g&? ﬁﬁ]é‘i'oilfg t he
light emdtddf %ﬁﬁbﬁ@h&ﬁmghﬁe Qu[% fat 'Iﬁ'ﬁ%} QR Qe € de&cﬁB PYr HRUbGegA 2403

and B 2404. The term i nmagé repro UC|ng evi ce equi ppe a recording
nmedi um moshuedeslly ielpdrgemeimmetitnes: is prgerabiyfeoationsd by gegilgaht ypssidiespl ay
(head mpunted display). which is conposed of to a main body 2501, display
uni ts 2B02CuERdt 20 1 LHIPCdopsysral THRUED yicxerRl irdi skl siye ps exanmle @t Hg? USI ng
the Ii e, of, t I

2502. %h%n ?%hb'ﬂg%g‘ﬁébr\% gomc%%e%;gﬁ‘%ﬁ‘t‘ 415‘5\{%@%%8&8%% “gj“?r‘gurﬁéf 2601,

a di spl g didrict is 20PRicda aCagh NYqEMOB podBr X33 MiHz) @ONOOViioRivRArd: (24594 a
renote control receiving unit 2605, an inage receiving unit 2G06, a battery
2607, aqﬂildalb@i bige phihgttargal s %%GQDZMMﬂud@m%@ysTP% firg dermagion ratFiediajicdeo

canera |s ngg“@¢§333§9ttg 8gt emtting device of the present

|nvent|%1e{o uni Fig. 11H shows a cellular phone, which

i's conmposed of B SMEed Mcondnfd&d Bilin 20 Paind iflpSilyaemBhls F1€A3s an
audi o input unit 2704, an audio output unit 2705, operation keys 2706, an

ext er nadxygem ﬁeéthydmgp@rm qoTentatioamfeh AWIET 08 or des6, a%éﬂﬁc&@%wrahlgbmne is
I ﬁ;n%:j St%z?ngggﬁh\clttyn%7%§ vqlbghlllfé'gnrﬂ'alggtel Y hget\r/alngpeargr]:cvtot}eth&r f Feq;[ plrorlf\égqglb%n to
high especially by the fact that the film has a transmissivity of 80% or above at a
wavelength of 400 nm. Furthermore, this method is capable of forming a dense film
without seriously damaging the surface.
As described above, a silicon nitride film can be used for the insulating film

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

Embodiment 6
This embodiment describes a case of employing other insulating films than a
DLC film to form as the first insulating film 930 on the second interlaver insulating tilm
30 (935, 39206).

Following the description of Embodiment 1 or 2, the manutacture process up
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di splay unit 2703 di splays white characters on a bl ack background, power
consunption of the cellular phone can be reduced. |If the |um nance of |ight
emtted fromorganic materials is increased in future, the light emtting
devi ce having an organic el enment can be used also in a front or rear
projector in 25 which Iight bearing outputted inage information is

magni fi he, li.ke tq.be. projected on scre The el ectronic
devi ce ﬁﬁggﬁh?%gﬁﬁioggg@g%b Féﬁxﬁgéﬁ %%?rfﬁP%ﬁﬂﬁ?%%ggﬁ?8E?£%ﬂf%ﬁn? ?%ugh

el ect r onftene aAMARICAtfiIEN it i 0eSed WEhpgash lafiwhoet nande CATN) (12abl @nder an
television). especially, animation information wi th increasing frequency.
The | i ghtmesabets %alﬁé@gﬁ@l?@gh’a@ﬂrﬁm and pgregee st t iy serareni range §uithabl e
for displaying.anipation.information sipce organi.c materials have fast

' o5 ponen BB RLFRhY sl R F R oRRAGT BEARIRETE ATERE 11 gn
consune (PR atohieref ofge iokyich ERStdiAlbe che bdicoRlaYed B QUIBEA LT SUER: t hat
as small portions as p055|bfe emts light. Accordingly, if the light

em t t i ngodenicae (the Wdsldhte demperdiusypthe typsi of tamamamiahleys disshl thy slovexdre

informatj on such.as ortable information.termpal, in particular, a

col Iul ar Rende SRR GrPE iR R o 5T ot Ay calerttyeld des FimuTe po
assi gn lib@idd @id id BRI I(ANSalse: HRPAR¥ IR kert BEQRMBH QARo¥ 48 PERLIT ONS
that do not emt |ight serve ‘as the background. As descCribed above, the
appl i catfilommanbgtormkd biievapagitionariotiter kgowe icbeiqtes inkteahoftspettgimes ent

invention is applied.is ver i de and el ectronic appliance aof every field
can éfipl oy the ggb?&@?nfm%Aéﬁg%gpﬁdfgIﬁﬁﬂﬁ#&ﬂéﬁeﬁﬁﬂ$ﬁ$§’%ngﬁfﬁbﬁp%ﬁﬁn be
conpl et gd; [ hk ' Iyt d i U 00N o

or et AR LB SRR TR et Bl

pr esent nitnygent g, andr agkdengeaf drheanadptable ramdecfed candertthenef  r eitrogen
degradation, of a liémﬁ em_tting el enment _can be preventgq. The present
i nvent i GANEECY IR the AR e Blm éafengomte?rmpare cristerathe 2 arigdd;> #tABieHy

he ar 1 vatyelpaos CERmpEPT O BA-ARER A RIRE SPGB bondSo (67

el emant sabswabetepiperangedthe Mpe @d\vew, mitbeali gy ared, ahe ifBvwe apabheedd tHeofiinng a
substrat e bet~~een a processing roomfor formng a TFT substrate and a
pr ocessi(AGASBATESHG G ARPrOPTARt ARSrRRtvey B¢ Slrarary e Aenmegl esinghyki cal | y

Charac: Shk P07 Do b L IR0 R ol o

characteristics or € arge he str

present filiaveiy bofor@ad bs ebadrite okt RidgyofecEagtamhdadd aigphtdaingFl © Wi th an
al kaline netal used as a material of the light emtting eFenent and of
degradi ng the | ilgRtabent tAlxNg @meashAlNkOn o1 seubah drighys dighatrgnimiesise or e

can g, O\(f]gf?ngag tr%égnqislsi%ﬂgr olf ISQ% oT% ‘%tiln i%S 91851 1 ﬁghtzrgnée and do not block light
emitted from the light emitting element.
As described in the above, a AlxNy film or AINxOy film can be used for the

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

25 Embodiment 7
Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (935 or 3926) is finished.
Then, as shown in Fig. 13, the surface of the second interlayver insulating film is modified
by plasma treatment to form a cured film 933B on the surface. A DLC film 9368 is
30 formed on the cured film 935B. Sputtering, ECR plasma CVD, high frequency plasma

CVD, 1on beam evaporation. etc. can be used to form the DLC film 936B to have a
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CLAIM5S 1. A device conprising: a thin filmtransistor on an insulator; a
first interlayer insulating filmover the thin filmtransistor; an

el ectrode over the first interlayer insulating film a wiring line for
electrically connecting the thin filmtransistor to the el ectrode, over the
first interlayer insulating film a second interlayer insulating film over
the firs terl.ayer..insulating film the electrode, and the wiring |ine;
and an ahF*“@Fé%Pt8§P£Pic filmover the second interlayer insulating film
2. Alight emtting device according to claim1l, wherein the electrode is
an anode or a cathode. w 3. A nethod of manufacturing a device according to
cl ai m 1,Emhedieient § he filntan organi ¢ conductive material conprises sel ected

Gl yeer e Farty BRShELR Shaals bNy T s L PRURT GBS oD
N-2- Wdrlg)%;lﬁﬁ&mneﬁk P omzdr YR rgfyslrmr@ﬁmtttyg epemet&wm tmrkql%b@eph@mel
N, N- Bi s(2-hydr oxyet hyl )al kyl a t hanol am ne],

di et hang9dm de393ﬁ0ltyomyéﬁhyhemerfaﬁekyf alm henk 1A ox\EBHYy | é‘"rlms atﬂcywalmbne
fatty acid ester, alkyl sulfonate aIkbeenzenesquonate, al kyl phosphat e,
tetraal K%ﬂs%fhh?ﬁgrtﬂﬁﬁ%%ﬁcc P Fi&Bkyl benzyl amm opi um sal tal kyl betaine, al kyl
i m dazol i um bet a o hy I oyl et 45 Jgight
emtting deV|ce'%%ggrﬂpﬁ68$%¥§%¥§%¥3hﬁﬁﬁ%?%§¥t@ﬁg ortgatr]t:)lgﬁcgndl?@tlvep
mat er i al Undesiraisipetle Dycagial rasia Gadul digg dilmely @poy @treleise thoisdird oghs demitd heang
device according to claim1, wherein the anti-electrostatic filmconprises
an or§argcaciarsl iy the light wnitng ‘Efféffcéé% BPRCFSIRRt he group consi sting of
pol yi m de, acryl a !ﬁﬁz A

2 AECOI'(BR%% é:(lj?he tﬁ +a%%ﬁlma\%ﬁa ] tn@?ﬂi&%&){&jc c@

sem conduct or device a evi ce urt

conpr i sefodificRigedtithe s@ﬂmu;newh @y Big. BVeThd bl@srﬁ@ﬁr@zﬁtdtehﬂi&@ﬁxlr&yl@ut lnl’tﬁmloati ng
filmand a cathode on the organic conpound |ayer. 7. A method of

manuf actmelerignds @I%gﬁ?c%@lf@tﬂﬁlpﬁmglth‘g grchvp eonEipsno Pt hydspeamngiteogehi alpgangied
transistor. fo )strate havi ng an insul ating surface; form ng an

interl aycélfbolnnég%ggffrh “‘trfqe Vr‘g}:e §fe thin filmtransistor; formng an

el ectisode over theairBd® higy@irfacOouliad bdnlk Bedchbites Heftqmtaqoanwcmragﬁtm Nkt
connecting the anode with the thin filmtransistor, over the interl ayer

i nsul at igegtaing gne cfromcma rkglda qf ess Hempnis eleetad from the guaip qonastirgrlchydressiui ri ng

| d.th f t
the - subt TR GRETHER TR iR | Pidinand Gl oPiseatier ofef e ' "o
cont am natiQm lettqs@rbfehemresm igs Hog 64N gﬁoﬂanﬁgm& e @By hgrdv@fting

manuf acturing a light emtting device according to claim7, wherel n the
el ect r odizgrslaton ehibdéigbr craitigeg dlodent. 9. A net hod of manuf a_cturl ng a device

accordlngto cl erein the film an.organi onductive ma i al
conpri’ses sel ect SFWB%P’&@ BP%B%C%W?gY’Ftﬁd‘gBP% E&%§§WWF%}1§“@”§%€{'

di oxyt hi ophene, polyaniline, glycerin fatty acid ester, polyoxyethyl ene
al kyl ether, N-2-Hydroxyethyl-N 2-hydroxyal kyl am ne [ hydroxyal kyl

nonoet hafrobadiimee] 9 N, N- Bi s(2- hydr oxyet hyl ) al kyl ami ne [al kyl

di et hanol am ne]j, y et hanol am de ol yoxyet hyl e a | am ne,

pol yoxyet hyl ene Bt {leé%nth"e C{fl%‘t”cps%‘oéc‘?fd the“éli ?’ H’I"f“b&?ﬁ%{‘ée process up

al kyl be r%&ﬁﬁ'irl%ﬂ RT3 YMesal ks finished
trial kyl’tégﬂ%ﬁ/qgﬁ@g%ﬁﬁ%ﬂsgthe%%ﬂhﬂg ,a?,i‘lg ne, 1 I mdazol i u%gbeltl?ilene and
pol yosy giFiy 118A¢. alTkyt, pHasyihsweatirey fiinl 936 Afmztehmh rhb qmuflaetluyarngsumingg ht
emtting device accordin wherein the filman or

conduct i ¥E f0ers 3920)s th? %‘gﬂc‘wﬂ%ﬁnﬁl&b%@ mpvore Bvagbt il ‘CZPi‘ “Wq‘fet hod
of manuf @t Ui fighfh dil @ Tl bRl i WS BEELHHM L Boelli ERpbuinlif ok the

filmconprrses an organic rnsu ing materi al "sel ec fromthe group
consi sti3g Oh okt rimstxemnacttlyﬂ D36, AOMTYRniMds f@eied mddearinde, in@ra desired
benzocycl obutene. 12. A nethod of manufacturing a light emtting device
accor di rijapdptocioanmn 2noghEtdin t he nethod further conprises the steps of
refmv%“g the T1lANest GLOGAE o ERLR anérwe UG (Bl B0 B adiMes

Wi pi ng the anode, Tormng an o aﬁ c yer over t

anode. Jf%actﬁlgmttdmﬁp@ttymemma@swrar@gofmeld ghtheem[mtmgm;ewwfe«, conprviesisng t he
steps of: formng a thin filmtransi stor formed over a substrate havi ng an
insulating surface; formng an interlayer insulating filmover the thin
filmtransistor; formng an el ectrode ;mver the interlayer insulating film
formng a wiring line connecting the el ectrode over the interlayer
insulating film formng a resin insulating filmover the anode, the wring
line and the interlayer insulating film formng a filmconprising an
organi ¢ conductive nmaterial over the resin insulating film the film
preventlng the substrate over whi ch the th|n fllnttran5|stor IS forned from
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15. A method of manufacturing a light emtting device conprising the steps
of: formng athin filmtransistor forned over a substrate having an
insulating surface; formng an interlayer insulating filmover the thin
filmtransistor; formng an el ectrode over the interlayer insulating film
formng a wiring line connecting the el ectrode over the interlayer
insulating film formng a resin insulating filmover the anode, the wring
li ne and®te TSIt ET Py ar RSN atiNgorAchiolED R fRgne BY i <ope PsiidIkan
Orga”iCiﬁﬂﬁghéﬁéH&xﬂ@&@ﬁ&ﬁ&h@ﬁgﬁoﬁ' fesininsulating film the film
preventing the substrate over ich the thin filmtransistor is formed from
a contam nati on Aanttdrcoet @cive d8maisi forréd bhapgerdanmgeiculit. evAparetidrodndf
nanufacturinq a light emtting device achrdin&@go claim 15, wherein the

or gani c efReditadPiy WEpeings 1938 118¢4-edSiPHBM Fenkidbupntcbrils stirpg liges

pol yi m (Y 1. de, (pol yvimdeantde, -or. ene, . 46

17. Aﬁng?%%g§%?£%%ﬁh@g%¥§?%ﬂbdé ?éﬁ?kgh??bﬂﬁdw e%pﬁgéggﬁgtggﬁ%bgﬁhg]steps
of : for milegfigni(AIL-Ti dlidyilal)ans Sthedknk@rorsd0avwer a substrate having an
insulating surface; formng an interlayer insulating filmover the thin

fil mtransi stor Il sasagviase dicetoded@3dviedomned hadererfoapane thasviriag ilings fi | m

form ng LI | ine,connectin 0 el ect.rode over the interl.aye

| noul atigat 1 18 wPRnRIRIEAER 4R L% BaiSoPRRo0 A b Re RIS (e

Wi ring lchixed afven tiligen iHeedrlody 8% fbrsed! BbinNg chaikmal FNgbdraioveRge debidsnmyer the

resin insulating film the filmpreventing the substrate over which the

t hi n 16i brakenavitihgiioe 1943 Soitnatdd 6 Bmaaodoh?Hnmi nati on and an el ectrostatic

di scharge danmage;. moyvi ng.t he substrate over which the thin fil mtradnsi stor
Atiep g il

is formed from T BRS 4G TPEeh APk s Bk SR SRRSPA Y60t 8. A
met hod  @fith BB ME A6k iR AcébrididBlvi@ B hbddigieferi ce according to claim 17,
wherein the fil mconprises an organic conductive material selected fromthe
group consi st i nghofengaidyeetiyharie aimsmeadnivicp Bervedinpaitsy Athirbughel. gl ycerin
fatty acid ester, polyoxyethylene al kyl ether,

N- 2- Hydr oxyet hyl - N- 2- hydr oxyal kyl am ne [ hydroxyal kyl nonoet hanol am ne],

N, N- Bi s @savahaxyet hyl ) al kyl ami ne [al kyl di et hanol am ne], al kyl

di et hanol am de, pol yoxyet hyl ene al kyl am ne, pol yoxyet hyl ene al kyl am ne
fatty acid est elThisainkyddirsentfdesaibes a alekhddbe mdectes sdnfiioomtuvetior dildkytd sghosphat e,

tetraal kyl anmoni um s ctrialkyl benzyl anm qpi um sal t, al kyl betai ne, al kyl
i’ dazéh Pgﬁlﬁﬁ&éf%ﬁq#é,aﬁ'é'a& Cﬁ&t%}@%?‘é_{sﬁﬁy %?f’émaﬁl_ fepranid tbi@%kf%&owrfaa%f
manuf ac NG eafytld éi’&ﬁexft‘%tﬁe'dﬁge‘il%ydrﬁ@alﬁﬁ@&rnﬁh&giuk%r‘Fﬂlﬂ'i?&%ﬁced{mer ein the
filmconprises an organic Insulating material selecte romthe group

consi sting of poi Wign e, asubgirate,11001iy préfekabl ypfurykedifceabaden morosilicate

benzocycl obut ene. 20. A nmethod of manufacturing a light emttin evi ce
conp?? s lgs-t Hemitce perogiticate oglagsn g QUathi-n @ thy sPHsS At Bie FUOPHRE 139 r 3y
substr at ' i, Rsul afi . N el Ney [ I | -at i ng
i1 m ovSPreRs i Ael P Ph B0 SR 0N R 200 o BrokBh ey BHEE LOTULAL,
interl ayigh 113Ul an Bghnhple B d onigbRIb&eVnsulaghd fine icanmidedd bgyiioideh@ind i r st
-el ectrode over the interlayer insulating film formng a resin insulating

fil m ové&rmedey plagma E1VdR+t r Hdast silieonv@xyinigde fika isfermeddoihay e a|thiglkpess of

i nsul at i fil fornming a.filmoyer the resin insulating fi ilm
pr event Fﬁg’“{ ﬁréms ﬁb%t’ pqal?'é ang I\EEbC)\E/”ér a\i?/ﬁ\%ocrﬁ Stﬂﬁ.ged“t %)f}ﬁmgl ﬁ?%@%&rﬁééngé[doé&ﬁstg f or med
froma aend amiBRids®bf a0d nah i8MESIH, AsH A tlbisie hathg dastamgRiingeivhng Thhie
substrate over which the thin filmtransistor is formed froma first

pr ocessbasg inpdating fitm sldBbnd ppvited 98imigyenbemalkainp viavy contaidad| in thedsis ng t he
resin insulati fi.l.m.to.form a hank: baking the.bank.ip a vacyum form ng
an or gafif tr@%ﬁ‘g"ﬂnéd%f}‘%ﬁ}%tlmfﬂ\}}é? Sfffr%&‘”bdéfﬁ{%fgﬂ‘a‘ e ﬁolnpg(? lnefh&gprpsagl,y Qi:‘ (‘)"r“?n' ng a
second elRabfodgy Bhomitedar 9a04e wespaYRdiskayer. 21. A nethod of

manufacturing a 1ight enitting device according to claim20, wherein the
filmconprises ansibeganitgde Gildudb? ve faraicd anathe debegrseldtine dimt HElgr dhp

consi sting of . pal yet hyl ene di oxyt hi ophe l.yaniline, glygerin fatty acid
ester? SUEYBRYBARJTE 02 ik provadelap Pyl B Pl E HyeRt STRRo QAR YT 2m ne
[ hydr oxyal kyd 1dmneel bapalramaglizindhiht Birsicdndieeiroxveti raddyd amiendsal Kyl

di et hanol am nej, al kyl " di et hanol am de, pol yoxyet hyl ene al kyl am ne,

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

al kyl benzenesul fonate, al kyl phosphate; tetraal kyl ammoni um sal t,

trial kyl benzyl anm oni um salt, al kyl betaine, alkyl im dazolium betaine, and
pol yoxyet hyl ene al kyl phenyl . 22. A nethod of manufacturing a light emtting
devi ce according to claim 20, wherein the filmconprises an organic
insulating material selected fromthe group consisting of polyimde,
acrylic, polyam de, polyim deam de, or. benzocycl obutene. 23. A nethod of
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film formng a resin insulating filmover the electrode, the wiring |Iine
and the interlayer insulating film and formng a filmconprising an
organi ¢ conductive material over the resin insulating film the film
preventing the substrate over which the thin filmtransistor is fornmed from
a contam nation and an el ectrostatic discharge danage; noving the substrate

over which .t he EB‘En film ranmst&rn%{[% for d ftf]oma first proc SI ng room

to a second Wrodlastify: Feday ¥aid f5d QF P Uy l”i tP48hi tti ng
devi ce ageahGhGI Q1. alpﬁ@a@%mmegﬁﬁédmt}ﬁ: cm&aﬂ'oﬁ :@Rﬂﬂ\e’%k Bas !ﬁ% s
sel ected fromthe group consi sting of polyethylene 48 Xyt |op ene,
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manuf actSHGORgED 1oF GRt2mRRRP Liﬂn“gh%\/g%r@aemrfﬂ@u é\spﬂ@w BIVD. freguseng a
thin fil n VI an insulatin urface
form ng Ig%gsl[l%t glrvﬁé;./c{errsfpﬁﬁg% At dVef aﬁl#%g%%? 9 hea} n% i th lr%)acﬂs sg}g?
f orm ng satifthetsty @yastsy tﬁé@oﬁb&ﬁt‘ratﬁ&ﬁoﬂ indparitiayQich IdﬂSW@hlaﬁ@ nfttdgeh cﬁﬁlﬁiﬁb@g a
wiring line connecting to the first el ectrode over thﬁ interlayer
i nsul Bt iiAght MerPkays emécoadeean Almndgp de iredpced famdovdp t diempicms tOTelp‘efét r ode,
the wiri nt er..insylatin

'ﬂ%sé hﬁ'@nﬁf&qg:(rirbﬁmd &th@%wa qneorftjtg a%vgjrho%lch n}lgondHctoﬁ &?{F él{]fl éte]rl I'm

conpri si'ng an 'organi c conal
the fil mrpqtﬂumidnngndrme SHOSHehatyeoPV@p dbhice ind NecdrWbiRaddnl Rrfidransbstut s
formed froma contam nation and an el ectrostatic di scharge damage; novi ng
t he subgde#gneitoydesihle o ube atlhghiyfnulrtmntart%rraé igat ond jasulfrormgld vaquem &M r st

processm omto a.segond | ro es roo re V|n the fi ching the
resin i ng ﬂ?‘"&f W RGUPPFI O £ SPIRCL TRK krfc \y q?dnb%f’ﬁﬂ?“‘?}’ "IQ:’Br i ng

an organing @m@ncﬁée&y&%ﬁu@ve%a&da% fank anﬂ@l bmemf;.smt%o ﬁirﬁqﬁopqge sfiRbA NG a

second el ectrode on the organic corrpound | ayer. 26. A nethod

manuf actlutrrldndﬂal 11ghtand e amngahdevsvelcanwtmfﬁgi ﬂbl%dlralqwnﬁwouahefoemndt he

organi c _C ctive nateri sel.ected fromthe group consisting of
pol yet thrf?éH‘a’fpé’ﬁWHﬁ ﬁgte QA | i ne, glycerin fatty acid ester,

pol yoxyet hyl enemeksmfa@éme ahko%pﬂaagrsméx@fﬁmlnbb% Bora QuAl | AT At

[ hydr oxyal kyl nonoet hanol am ne],” N, N-Bi s(2- hydr oxyethyl ) al kyl am ne [al kyl

di et handllaamgme]:atalahk;fhnahoat ﬂhamadca}mred& crysteliaatyet (Big.ehiB)al Brhapienant the

pol yoxyet hyl ene al kylam ne fatty. acid este al kyl sul fonate

al ky|28eﬁa%ﬂy4e§&?f?fc‘ma¥'évmg| IRy 1S FRB S HE PR LoDt égfta&FR%}‘FféWﬁoﬁf"dFﬁ“é?é fipn of a
trialkylg y t l e, and
pol yoxye?ﬁ)%)e[lggagﬂ ﬁ{ﬁl gl}ielé&l ﬁo%§#5Ahlﬁg§hw§T (%onl K %égﬂé‘?.ﬁﬁg’l ea ig Ejmg?n tting
-devi ce ¢BhpmpaBadigmt(Re), stpsn (Os), friviiumh (1), pldtiaum (Pi)l coppeaf@i)simirgdio(Ard over
a substrate having an insulating surface; formng an interlayer insulating
film ove?ne Pre™Prf Rindf OhmigtalndFueRs ; SelF@F%fF@lélﬁf éq’%tqaadvé bver TrRically,
interla n t he

ol et r odivksh BAoR 9 LAl dCBouc coREEhGn Gt L 08100 BEnSOMREL b Sl g
fil maeves appléedebect spidter t&r ki @zgawuman&nﬁng |1I:B.relr rltIGM ayermaessiratiheig
film and forning a filmconprising an organic insulating material over the
resi n i nSkutigninepniied snopHdy. ﬁqu@ﬁeﬁr@%mtulhgerfm@l@ @pshe amerrdoes siipprchlng he
thlnfll rangj.s m, n o] n Ie static
di scharggb%anarqr% rsﬁ’ﬂ'fade er?'{q{r% ra ef&g[\q/litgg V\hlé%k [hhlzl (?71?% ell %lﬁanlzl stor
is fornegdofd- Qfﬂtﬁnifngr‘ﬁqhe@koﬁﬂﬁﬁjnngtchﬁ@nﬂﬂ: QxRicSRGOAGhAr PERES SR li@@Mci?8. A
met hod of manufacturing a light emtti ngé devi ce according to claim 27,

wher ei n @ Brdgagincraroside agpgnys ratuvaien 49 orgn selleptwataes.o tqeemgf%mwg 4
ConS|3§t| Pg QEunp%L(y 9f1(f11'B\ fr%crythl C(?ZOPI(B)C ﬁﬁm dﬁam Qe

benzocycl obut €ne ranut “orti tHIRT Povi ce
conpri sise@idoR@udéefin Ghieh fa@raNtingo filI iR 1iﬁﬁejréﬁtltvr ﬁmb[ﬁmk fier ROV
substrate having an insulating surface; formng an interlayer insulating
filmover the thin filmtransistor;
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formng a first electrode over the interlayer insulating film formng a
wiring line connecting to the first electrode over the interl ayer
insulating film formng a resin insulating filmover the first el ectrode,
the wiring line and the interlayer insulating film formng a film
conprising an organic insulating material over the resin insulating film
the filmpreventing the substrate over which the thin filmtransistor is
formed fPBICE CBBAE APRliFatcvemy B dorarinepreexide §imty thigvashar ge damage; novi ng
the substrate o ' the .t hi Lhmtranskstor i.5.forned. f. a first
processi ng roomﬂ%rﬁﬂ%@érﬁ%&%t@s%#a%wf;go?ﬁmn 1r‘rl’?)?/ri 1?1184%%)‘??{?1%]%@%?81& ng the
resin i ndebadsé,ngdisplidring, £@pHoadonFMemDadetBent! fehdBRKmiad bd u¥AGHUMd. f or mi ng
an organi c conpound | ayer over the bank and the first electrode; formng a
second el ect r odeVB¥e t kspmegahi cmeorppndilicay efilm 30103 inecpactofvith the

fact | i ght it ' di to claim29, wherein th
or gant o A sl b b B gl o R ot e | AR
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removed later.
The thickness of the harrier layer 1106 is set to 1 to 10 nm. A simple way to
obtain the barrier layer is to form a chemical oxide by treating the surface with ozone water.
A chemical oxide can be formed also when treating with an agueous solution in which
10 hydrogen peroxide water is mixed with sulfuric acid, hvdrochloric acid, or nitric acid.
Other usable methods include plasma treatment in an oxidization atmosphere, and
oxidization treatment by ozone generated through UV irradiation in an atmosphere
containing oxygen. Alternatively, a thin oxide film formed by heating in a clean oven
until it reaches 200 to 350°C may be used as the barrier layer. An oxide film formed by
15 plasma CVD, sputtering, or evaporation to have a thickness of 1 to 5 nm may also be used
as the barrier layer. In any case, the film used as the barrier laver has to allow the
catalytic element to move into a gettering site in the gettering step, while being capable of
preventing etchant from seeping into the crystalline silicon film 1105 (protecting the film
1105 against the etchant) in the step of removing the gettering site. Examples of such
20 film inciude a chemical oxide film formed through ozone water treatment, a silicon oxide
(810x) film, and a porous film.
On the barrier laver 1106, a second semiconductor film (typicailly, 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 1o be removed later, is
preferably a low density film in order to increase the selective ratio to the crystalline
silicon film 1105 in etching.
A rare gas element itself is inert in a semiconductor film. Therefore the rare
gas element does not affect the crystalline silicon film 1105. One or more kinds of
30 elements selected from the group consisting of helium (He). neon (Ne). argon (Ar),

krypton (Kr), and xenon (Xe) are used as the rare gas element. The present invention is
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times. The intensity of light emitted from the lamp light source can be set arbltranlv as

10 long as the semiconductor film is heated to reach 600 to 1000°C, preterably 700 to 750°C,
in an instant.

During gettering, the catalytic element in a to-be-gettered region (trap site) is
released by thermal energy and is moved to the gettering site through diffusion.
Accordingly, gettering is dependent on the process temperature and gettering progresses in

15 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
1 x 10 to 1 x 10”7 atoms/cm”, more desirably 5 x 107 atoms/em™.  This is supposedly
because the rare gas element is not re-discharged in the above range of the process
temperature and the remaining elements hinder crystallization of the semiconductor film.

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

25 etching. The etching method employed may be dry etching by CIF; without using plasma,
or wet etching using hydrazine or an alkaline solution such as an aqueous solution that
contains tetraethyl ammonium hyvdroxide (chemical formula: (CHz),NOH). The barrier
layer 1106 functions as an etching stopper at this point. Thereatter. the barrier layer 1106
is removed using fluoric acid.

30 In this way, a crystalline silicon film 1108 in which the concentration of the

catalytic element is reduced to 1 x 107 atoms/cm’ or less is obtained as shown in Fig. 17F.
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Embodiment 11

As this embodiment, the following will specificallv describe a process in which
the light emitting panel produced by a combined manufacturing step of Embodiments 1 to
10 as illustrated in Fig. 6B is caused to be completed as a light emitting device, referring to

10 Figs. 9A and 9B.

Fig. 9A is a top view of the light emitting panel wherein the clement 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 1nside 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-channetl 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 laver 816 and cathodes 817 are formed on the anodes 812 to produce

light emitting elements 818.
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109 1? 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. 104,
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 swftching TFT 704 electrically with each other.

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

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

drain thereof is connected to a drain wiring 705. The drain wiring 705 1s electrically
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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 w1ll 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-clectrostatic film is removed by water washing. A bank 3938 is then formed as
shown in Fig. 23(A). The bank 3938 may be covered with an insulating film, such as a
silicon nitride film, on the surface thereof as similar to Embodiment 2. or in alternative,
may be subjected to surface modification by carrying out plasma treatment as similar to

Embodiment 8.
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A second organic compound layer 3951, such as a light emitting layer and an

electron transporting layer, and a cathode 3952, which are to be formed thercon,

formed in the similar manner as in Embodiment 1.

may be

10 As shown in Fig. 23(B} in detail, the thickness of the first organic compound laver

15

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

The thickness (13) 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
concentration are suppressed to prevent the light emitting element from failure due to

deterioration and short circuit.

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

has wider viewing angle. Accordingly, various electronic devices can be completed by using
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medium such as a digital versatile disk (DVD) and having a display device that can display
the image of the data). The light emitting device having a light emitting element 15 desirable

10 particularly for a portable information terminal since its screen is often viewed obliquely and
is required to have a wide viewing angle. Specific example of the electronic devices are
shown in Figs. 11A to 11H.

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

15 light emitting device of the present-invention is applied can be used for the display unit 2003.
The light emitting device having a light emitting element is self-luminous and does not need a
backlight, so that it can make a thinner display unit than liquid crystal display devices can.
The term display device includes every display device for displaying information such as one
for a personal computer, one for receiving TV broadcasting, and one for advertisement.

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

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

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

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

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

display unit 2302,
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Fig. 11F shows a goggle type display (head mounted display), which is composed of

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

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

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

Fig. 11H shows a cellular phone, which is composed of a main body 2701, a casing
2702, a display unit 2703, an audio input unit 2704, an audio output unit 2703, operation keys
2706, an external connection port 2707, an antenna 2708, etc. The cellular phone is formed

20 by using the light emitting device of the present invention to the display unit 2703. If the
display unit 2703 displays white characters on a black background, power consumption of the
cellular phone can be reduced.

If the luminance of light emitted from organic materials is increased in future, the
light emitting device 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 frequencv. 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
15 also includes leveling the surface of the anode, thereby increasing the current density in an
organic compound layer. As a result, the drive voltage can be lowered and the lifetime of

the light emitting element can be prolonged.
Moreover, the invention is capable of moving a substrate between a processing
room for forming a TFT substrate and a processing room for forming a light emitting
20 element that are physically separated from each other without causing degradation of TFT
characteristics or electrostatic discharge damage. The structure of the present invention
can solve the problems of contaminating the TFT with an alkaline metal used as a material
of the light emitting element and of degrading the light emitting element with moisture or

gas, and therefore can provide an excellent light emitting device.
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2. A light emitting device according to claim 1, wherein the electrode is an anode
or a cathode.

R 3. A method of manufacturing a device according to claim 1, wherein the film an
organic conductive material comprises selected from the group consisting of polyethylene
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl ether,
N-2-Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl monoethanolamine],
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], alkyl  diethanolamide,
polyoxyethylene alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylamm
onium salt, alkyl betaine, alkyl imidazolivm betaine, and polyoxyethylene alkylphenyl ether,

4. A light emitting device according to claim 3, wherein the organic conductive
materjal is formed by spin coating or evaporation.
5. A light emitting device according to claim 1, wherein the anti-electrostatic film
) comprises an organic insulating material selected from the group consisting of polyimide,
., acrylic, polyamide, polyimideamide, or benzocyclobutene.

6. A semiconductor device according to claim 1, wherein the device further
comprises an organic compound layer over the second interlayer insulating film and a cathode
on the organic compound layer.

7. A method of manufacturing a device comprising the steps of:

forming a thin film transistor formed over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming an electrode over the interlayer insulating film;

forming a wiring line connecting the anode with the thin film transistor, over the
interlayer insulating film;

forming a resin insulating film over the anode, the wiring line and the interlayer

insulating film;
44



H100& () -S109%& ()-"100& ()- ]>>>?v??, @IEVK@{!!

10) (" 10%&' () - Fy&$100& ()- $" 109%&' ()-v 6#

100& ()-i!109%& ()-"10% () -, GEOARAA3BABVK@ {! !

1, 2" 10% ()-| 010%& ()- F. $10%& ()- Y -

109&' () -1 +: 109&fqning 1 AR’ oy pBIBBREEEBAGCRERContrGhiich the HMY®EIh trandiBtoi@s 10;

109 () f&rme@%8ork hebntdmdDin Ghd B O ,&&@Bf qggb ca{trry

1098 ()-J109%& ()- #109%&' ()-ni 10%& ()- P'10%&

plO%& () - EyEExFFV\GC‘J"?rrbC'{"F$10‘V&'()-'F$10%0b&'() "109&' ()-!eF$10%j & ()-#
"109%&' () -s" 10%&8( Y @yetlod piApeanfastoring a dight Guaiting- devicoe@ofding (ta Gl ¥, Fy&$
109&' () wibefclD R efdctrGld RUR' a@d&ﬂ@dﬂ&d@éLLdEan' {1118"10%& ()-F

7$109%& () - 5"10%'() Y3 109& () - rr$10/£E&() | 1008 ) 0% (-1 R 1
109& 0" 10%&. ( NOP{Y7! | YEE&' () - 9 - 1i #1009 -

09! (§) 10 10 18 ?SL ’\g%ﬂk 9E 8deyice accArdingde 6 Wherefn the filin an

109& ()Drgﬁi%@m}m mpte@ial comprises selected from the group conmstmg of polyethylenc
5$810%&d(0eylS MO8 polya hﬁﬂa@w %cefrhr Uaiy VadkaVie yea%wp@,éthyleﬁ@%m Jeth&P" 10%

%&' ()-LRL é%y)ew %% i feov. V[%lgwe}&a $(§' 010%}&01(3;}1@21%9}@5@ 0-
ow&' FIPEye )ﬂl"@m[e Yk lqmingl" 10981 () dey-sl)

1098/&' (polygwmxlynezzm{aﬁma Ciﬁl(@?’{f’thl}ddhimﬁh@mmom ebber, $amﬂcMo@)te" "10%
%&; ()- . Sblk)yl@&@.ﬁo%nééuli’d{ﬁw@al(( é\ﬂﬂate At@ﬁ’aa% Rronium salt tnalkglben
/]\‘968/ qr& fjbv% %‘Q‘/Q/ l@eﬁg{lg% ollu%&/cq‘am d polfyoxyctﬁe/f&nrg glkyl# phényl €

16. A method of manufacturing a light emitting device according to claim 9,
wherein the film an organic conductive material is formed by spin coating or evaporation.

11. A method of manufacturing a light emitting device according to claim 7,
wherein the film comprises an organic insulating material selected from the group consisting
of polyimide, acrylic, polyamide, polyimideamide, or benzocyclobutene.

12. A method of manufacturing a light emitting device according to claim 7,
wherein the method further comprises the steps of removing the film, etching the resin
msulating film to form a bank, wiping the anode, forming an organic compound layer over the
bank and the anode.

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

forming a thin film transistor formed over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming an electrode over the interlayer insulating film;

forming a wiring line connecting the electrode over the interlayer insulating film;

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

forming a film comprising an organic conductive material over the resin insulating
film, the film preventing the substrate over which the thin film transistor is formed from a
contamination and an electrostatic discharge damage.

14. A method of manufacturing a light emitting device according to claim 13,
wherein the organic conductive material is selected from the group consisting of polyethylene
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl ether,
N-2-Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl monoethanolamine],
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], alkyl  diethanolamide,
polyoxyethylene alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
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interlayer insulating film; and
forming a film over the resin insulating film, the film preventing the substrate

over which the thin film transxstor is formed from a contamination and an electrostatic

discharge damage;

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

18. A method of manufacturing a light emitting device according to claim 17,
wherein the film comprises an organic conductive material selected from the group consisting
of polyethylene dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl
ether, N-2-Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl —monoethanolamine],
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], alkyl  diethanolamide,
polyoxyethylene alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylamm
onium salt, alkyl betaine, alkyl imidazolium betaine, and polyoxyethylene alkylphenyl.

19. A method of manufacturing a light emitting device according to claim 17,
wherein the film comprises an organic insulating material selected from the group consisting
of polyimide, acrylic, polyamide, polyimideamide, or benzocyclobutene.

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

forming a thin film transistor formed over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming a first electrode over the interlayer insulating film;

forming a wiring line connecting to the first electrode over the interlayer
insulating film;

forming a resin insulating film over the first electrode, the wiring line and the
interlayer insulating film;

forming a film over the resin insulating film, the film preventing the substrate
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removing the film;
etching the resin insulating film to form a bank;
baking the bank in a vacuum;
forming an organic compound layer over the bank and the first electrode;

forming a second electrode on the organic compound layer.

21. A method of manufacturing a light emitting device according to claim 20,
wherein the film comprises an organic conductive material selected from the group consisting
of polyethylene dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl
ether, ~N-2-Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl monoethanolamine],
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], alkyl  diethanolamide,
polyoxyethylene alkylamine, polyoxyecthylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylamm
onium salt, alkyl betaine, alkyl imidazolium betaine, and polyoxyethylene alkylphenyl.

22. A method of manufacturing a light emitting device according to claim 20,
wherein the film comprises an organic insulating material selected from the group consisting
of polyimide, acrylic, polyamide, polyimideamide, or benzocyclobutene.

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

forming a thin film transistor formed over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming an electrode over the interlayer insulating film;

forming a wiring line connecting to the electrode over the interlayer insulating
film;

forming a resin insulating film over the electrode, the wiring line and the
interlayer insulating film; and

forming a film comprising an organic conductive material over the resin insulating
film, the film preventing the substrate over which the thin film transistor is formed from a
contamination and an electrostatic discharge damage;

moving the substrate over which the thin film transistor is formed from a first

processing room to a second processing room.

24. A method of manufacturing a light emitting device according to claim 23,

wherein the organic conductive material is selected from the group consisting of polyethylene
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forming an interlayer insulating film over the thin film transistor;

forming a first electrode over the interlayer insulating film;

forming a wiring line connecting to the first electrode over the interlayer
insulating film;

forming a resin insulating film over the first electrode, the wiring line and the
interlayer insulating film;

forming a film comprising an organic conductive material over the resin insulating
film, the film preventing the substrate over which the thin film transistor is formed from a
contamination and an electrostatic discharge damage;

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

removing the film;

etching the resin insulating film to form a bank;

baking the bank in a vacuum;

forming an organic compound layer over the bank and the first clectrode;

forming a second electrode on the organic compound layer.

26. A method of manufacturing a light emitting device according to claim 25,
wherein the organic conductive material is selected from the group consisting of polyethylene
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl ether,
N-2-Hydroxyethyl-N-2-hydroxyalkylamine fhydroxyalkyl monoethanolaminel,
N,N-Bis(2-hydroxyethyl)alkylamine {alkyl diethanolamine], alkyl diethanolamide,
polyoxyethylene alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, trialkylbenzylamm
onium salt, alkyl betaine, alkyl imidazolium betaine, and polyoxyethylene alkylphenyl.

27. A method of manufacturing a light emitting device comprising the steps of:
forming a thin film transistor formed over a substrate having an insulating surface;
forming an interlayer insulating film over the thin film transistor;

forming an electrode over the interlayer insulating film;
49



IUHSUR () *+,-./0123456789: ;
- <=>?@\BCDEFGHI JKLIMNOPQRSTUVWKYZ[\ ] *_" abcdef ghi j kl mopqgr st uvwxyz{| } ~

forming a wiring line connecting to the electrode over the interlayer insulating
film;

forming a resin insulating film over the electrode, the wiring line and the
interlayer insulating film; and

forming a film comprising an organic insulating material over the resin insulating
film, the film preventing the substrate over which the thin film transistor is formed from a
contamination and an electrostatic discharge damage;

moving the substrate over which the thin film transistor is formed from a first

processing room to a second processing room.

28. A method of manufacturing a light emitting device according to claim 27,
wherein the organic insulating material is selected from the group consisting of polyimide,

acrylic, polyamide, polyimideamide, or benzocyclobutene.

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

forming a thin film transistor formed over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming a first electrode over the interlayer insulating film;

forming a wiring line connecting to the first electrode over the interlayer
insulating film;

forming a resin insulating film over the first electrode, the wiring line and the
interlayer insulating film;

forming a film comprising an organic insulating material over the resin insulating
film, the film preventing the substrate over which the thin film transistor is formed from a
contamination and an electrostatic discharge damage;

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

removing the film;

etching the resin insulating film to form a bank;

baking the bank in a vacuum;

forming an organic compound laver over the bank and the first electrode;

forming a second electrode on the organic compound layer.

30. A method of manufacturing a light emitting device according to claim 29,
wherein the organic insulating material is selected from the group consisting of polyimide,

acrylic, polyamide, polyimideamide, or benzocyclobutene.
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