LI GHT EM TTI NG DEVI CE AND METHOD OF MANUFACTURI NG THE SAME BACKGROUND OF
THE INVENTION 1. Field of the Invention 5 The present invention relates to
alight emtting device with a light emtting elenent conposed of an
anode, a cathode, and a filmthat contains an organi c compound capabl e of
emtting |ight upon application of electric field (the filmis hereinafter
referred to as orggnlc conpound | ayer), and to a nethod of manufacturing
the | i ght L¥Hl ENFTIING BEVISFeAND YETHOD OF MAMEH CTHRING THE SAMES t 0
alight emtting deV|ce using a light emtting to elenent that is [ower in
drive voltage and longer in element lifetime than conventional ones. A

iont emtting device in thheienesuhirerhai: hofeueidg an imge di splay
device that wuses a light emiting elemen ol I owi ng nodul es are
al | i ncl ubdedFitld af hlee Ingtesftiomi t i on of the |ight emitting deV| ce: a nodul e

obtained by atta ingr to a Ilght emtti ngl el ement a connector such as an
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a printed wiring board is prowde at "an en e or a "and a

nmodul e i reapatiie oﬁemuhg:n@hm;mglrqipadatmnrcﬁwiec)m Eeldl(ﬂﬁmlhl}/xsﬂﬁbﬁihﬁ%r%\feﬂebl ght
emtting el enent, by the (chip gl ass) nethod. 2. Description of the
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angl e give the |1I ght emtting elements better visibility. Therefore the
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2. Description of the Related Art

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




triplet excitation both. These light emtting elenents are classified by
driving nethods into passive 5 matrix (sinple matrix) type and active
matri x type. The ones that are attracting attention nobst are active matriXx
type elenents, for they are capable of displaying images of high
definition with the QVGA | evel nunber of pixels or nore. An active matrix
light emtting device having a light emtting el enent has an el enent

st ruct ur e CoRPeWEIsdake silasansinglerexpitagon Ar THTlep e ifagof.or Fied spacificaidnsdaudt e
201 to apd.,an.inter]ayer. insul.atin i1m.203 is formed on the TFT 202. On
Che i nter en iR T iRt ot Mgl RG0S shditBrue Crocdy deb: from

f or med t&im&e&bﬁﬁld‘ni%ﬂﬂ y connected to the TFT 202 through a wring line
204. A material suitable for the anode 205 is a transparent conductive
mat eri al havi ng aThesedeghwenkithgred¢mens akncladsiiod(bndiivimet methodd e phisive a
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or gani ¢ cdsfpoterdwithyler QY06\ leyelf mmmed obpixtlher amede 205. In this
specification, all the |ayers that are provided between an anode and a
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injection layer, an electron 1njec ayer, ‘a transporti ayer,

an el eot rax driarsipedrtinsating i, 208ti€ forMebagitife BETBGL.Ure of a light emtting
element is a lanminate of an anode, a Ii&ht emtting layer, and a cathode
|l ayered in this dPa#e inerlaveragsdating filoe 208, en eaedenlpixed dickirede)i 06as forimadi nat e

of an an l.e.injectian.l | ight 25. emttjng layer,. and

cat hode qu?grege&br?cﬁﬁy ﬁ?snegﬁe g ,‘heg?("e];QPthf% ¢ ‘5?‘“&?’“&#&%&:, A ﬁt(?fléﬁwi“ﬁﬁécti on
layer, an@r tnel dnglit 208Mid & tafspafine borididti®d Rfatdr@NhdviRds RALL iRk r@kebn. aRH @
cathode |ayered in this order. After the organic conpound |ayer 206 is
formed, dTPafihdidm QOPxids) fibmpyedint exide (Snh:p fdmaan oy fidmi ¢ft indgpre beidenind209.
The cqghode IS OE%%BDforrmd of a met@l Jhaving a. 30.small work function
(typical I5° %Xlﬁ% b &1°BRGT REHE "G pf_ﬂT’ &P ai“ﬂmter'félnb@q' 8tfi &oPatte) Of)
this spechdseCalei 10 i GuBMRst bLAGELURNAGa BhiPLIG IRABT5aH A Faﬂi%nﬁl?
earth netals) is called an alkaline netal. A bank 208 is tfornmed from an

or gani ¢ rtgsparendtie theahngefodsiele lighe edges of the anode and prevent short
circuit between the anode and the cathode at the site. Fig. 2 shows one

pi xel and the |i gt %EAMS CREPaPRAERAYer § formgde PR, thepanode 205, In this

specification, all the layers that are provided between an anode and a cathode together

20 make an organic compound layer. Specifically, the organic compound layer 206 includes

- a light emitting layer, a hole injection layer, an electron injection layer, a hole transporting

layer, an electron transporting layer, etc. A basic structure of a light emitting element 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 layer, a light

25 emitting layer, and a cathode layered in this order, or a laminate of an anode, a hole

injection layer, and a light emitting layer, an electron transporting layer, and a cathode
layered in this order.

After the organic compound layer 206 is formed, a cathode 207 is formed to

complete a light emitting element 209. The cathode is often formed of a metal having a

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

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

o




5 actual pixel portion is provided with a plurality of light emtting

el ements each structured as shown in Fig. 2 to constitute an active matrix
light emtting device. In the above-described conventional structure for a
light emtting device the interlayer insulating filmand the anode
(transparent conductive material) formed on the interlayer insulating film
have different thermal expansion coefficients. Wen heat to treatnent is
per f or med caiedanstlkalime masali n which materials having different thermal
expansi on coeffi cient e .i.n_cantact w th. each other as in thi

convent i onal 11 ghs SRRty FOHTAIEEY 8p PLRRPIF 657 T U SR 60 YT Giaiess At Hife
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expansion coefficient (the anode, in this case). The anode I1s an el ectrode
for injecting hol Eg. 2hshowsarrei pkgladnd the lghgbmiteng stinomt ifoneedt therear. gaftiec

conmpound lgver.. I.Lf, 15 there is a crack in the anqode, the crack affects
genr at1 ofCHF! ST drr L FEeadedwh rtralit of ey S8 R sl sl SBuered
degrades LG b Lbidigk SBBvd hafkliendBfidlifd gaplari ties of the

surface of the anode al'so affect generatio ] ection of hol es.
Furthernore, the brgardbovedegabad chayetionad shyctogt ik @ ligadnlipinde@vadedeby
oxygen and isture. Despite this fact, organic resin materials such as

pol yi ni de™erByen,gsylating dilmangd the ppodec(tmansparens feduqtiye uawerialy forgieeh athie
interl ' ' i b . | eased, f t hi
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t he catchodetment fise perfghtederont &i ftguctlrempnivhich e ofivar altkadnt N@ermBt al
material, such as Al or M, which can seriously inpair TFT characteristics.
An 25 al KERNHEN reattricnts aEgin ¢ongact withiopeh pthpess ifthis cPRTertipnglcléghy eotidinge i n

Fong t er e B SHERE ! Equsflp GiBx o e RS ghitns FRE TR RaieBelli b B 1
is pref eradiler terpiiexpbhsiotbdediding (FRlAbIS PNHATRRL T OMhefnodl Bt div@rdday er

of a TFT by separating a TFT manufacture step processing room (clean room
from a | ifghinjeqingtholns pieprsiicipatannflight emission épro3be pravossimmpund dapet.cl Ban

room . ver, anot.h roplemaris when novin substrat e between
Fooms PoBR % BSHER i She Helld S Fiee Tariiabranen B bdes 3omiced frorums o3
prevent tHyesalnjealcdnendredel d@g%ueél@Mﬁgﬂt%ﬁuh@e@l&ﬁ@nﬁ%@ﬁi I 2he i BN Ries of

contam nated by dusts or other contamnants in the air, and the TFT
el ement ri§swEacd afigenodsaled effeat gencsation andiigedtaomye holesSUMMARY OF THE
| NVENTI ON An ObjﬁthOf thet resent inven&i?n i S %hereforelto provi de a
high-quality lig pirthermore, the organic compound layer 1s by nature readily degraded by
oxygen and moisture. Despite this fact, organic resin materials such as polyimide,
20 polyamide, and acrylic are frequently used to form the interlayer insulating film and
oxygen or other gas released from this interlayer insulating film degrades the light emitting
element.
Moreover, the cathode of the light emitting element is formed of an alkaline
metal material, such as Al or Mg, which can seriously impair TFT characteristics. An
25 alkaline metal mixed in an active layer of a TFT causes a change in electric characteristic
of the TFT, making it impossible to give the TFT a long-term reliability.
In order to avoid impairing TFT characteristics, it is preferable to prevent
alkaline metal contamination of an active layer of a TFT by separating a TFT manufacture
step processing room {(clean room) from a light emitting element manufacture step

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

substrate between rooms (clean rooms) is added to the manufacture process in order 1o




emtting device having a long-lasting light emtting element that is free
from the problens described above because of a structure that allows | ess
degradati on than conventional ones, and to provide a nethod of

manuf acturing the light emtting device. 10 The present invention is
characterized in that: an interlayer insulating filmis forned on a TFT
that is forned on an insulator; an insulating filmis fornmed on the

i nt er | ayePrdvesuthawlkaljng el camtamiroden; e Tl metsttate ey ok eohmindatdd/brcomnect ed
to the TFT ghrouhawlrln i.ne; n.insulating filmis forned to
cover t he Uhte SRR gt oo dbd TR HEBEH i BY spinErd By iESoRbE e
to form adggm?ge't he anode is w ped/cleaned after is heat treatnent; and an
insulating filmis formed to cover the anode and the bank. The i nsul at i ng
filmfornmed between the interlayer insulating filmand the anode can
suppress the generation of crack| ng caused b heat treatnent in adjoining
materials that have differ et MMARXF JREINVIEINTIONT f i cj ent s. Thelight
emtting el enent |s;nsulat|n
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filmmay be an inorganic insulating film or may be a cured fil m obtained
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t he anode 0 C t he anode can be | eveled
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amounts of holes and electrons to be injected to the ordganic conpound | aver
can be efepeed oa. a ATdt M la§@@tﬂd of anhigsateseat insnlagng ifdm :ssfcxrtmadacmt grei zed
in that: t|n f.or. form ng a,bank is forne
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t he i nsulline; g fQSinmnfs'datnpg Girecs erged tdborseaibenindte ioodef isl wiped/clehmedTTeri s
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mxing in 5 the active layer of the TFT fromt I ng netal materi al
form ng tdae Suppﬂasﬂjélecgenbnaonqugiﬂckﬁrg tduseh belhearentatmsnicih @BoiAlngomatyialss

| ower ed. are ectric characterjstics of the TFT and the
| ong-ter E}lel}aivgﬁf ?rp?/t fhﬁgy@oqxpe%orbgoqfﬁﬁpwedThe light emitting element thus can

have a long lifetime. This insulating film is also capable of preventing gas or moisturce

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

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

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

Another aspect of the present invention is characterized in that: a resin
iﬁsulating film for forming a bank is formed; the substrate is moved to a procéssing room

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

~ film is etched to form the bank.




The anti-electrostatic filmis formed froma material which does not affect
the resininsulating filmfor formng the bank, the anode, and the wring
and can be renoved to by water washing or |ike other sinple nmethods. As
such the material, a material having conductivity necessary for conducting
the anti-electrostatic treatnent is suitable (for exanple, 10-$[S/nj or
nore). An conductiyve o&&anlc material is enerallé used. for exanple, the

anti-el ectrostati N FIRTTERSHAYCI LR HBETE denissiod afse herinsulaging Simdar oytesping
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N- 2- Hydr | k th |
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phosphate, _tet raalmél amoni um salt, trial kyl benzyl am nonium sa
bet ai ne, &f ¥§ITHIng h@)qugrﬁfmr@lahélty thereofiearl bekignaoeedused. These can be
easily renoved Jﬁ{e ent I n addition, an organic

ani c s
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pol yi m deagind@sul@f %Bﬁﬁn(f&e%%ﬂﬁécﬂh
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aspect of tg [l:)resent i nvention is.characterjzed by conprising a step of
form ng PEHR AR BEEESTRY niCh LPFULE theeartiglsetresiaticn Fediiennde seftattlhe(tcmrank
after headxardpi€a r ned yst atio
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are di,a0rl9%,5 n {ho, nuf act ur.i % emttin ein
accor ancegajlJ ﬁ&g\ﬁn g n‘%’ ﬁolaﬂa G Gy l‘ipr}%ge P R4S Pa rROLYrow g?g?‘nmi
exanpl e (gﬂycariﬁmau?mtidoéb@dr, bd)l?hiyeﬁmléricl ARyl AR F&yoﬂeﬂ?ylel{épalkﬁ poAyRlether,

di agr ans sho 8 process of manufacturing emtting device;

N-Bis( hydroxyethvl)alkylamme [alky! dlcthanolamme] N-2- Hvdroxyethyl N-2-h

ydroxyalkylamine [hydroxyalkyl monoethanolamine], polvoxyethylene alkylamine,

polyoxyethylene alkylamine fatty acid ester, alkyl diethanolamide. alkyl sulfonate,
20 alkylbenzenesulfonate, aikyl phosphate, tetraalkylammonium salt, trialkylbenzylam

monium salt, alkyl betaine, alkyl imidazolium betaine, or the like are used. These can be

easily removed by water or an organic solvent. In addition, an organic insulating material,

such as polyimide, acrylic, polyamide, polyimideamide, or BCB (benzocyclobutene) can

be used as the anti-electrostatic film. The anti-electrostatic film formed from the material
25 mentioned above can be applied to all embodiments.

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

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

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

moisture and degrading the light emitting clement.




Figs. 4A to 4C are di agranms showi ng a process of manufacturing a light to
emtting device; Figs. 5A to 5C are diagrans show ng a process of
manufacturing a light emtting device; Figs. 6A and 6B are di agrans

showi ng a process of manufacturing a light emtting device; 15 Fig. 7 is a
di agram show ng an exanple of carrying out a light emtting device

manuf acture process; Fig. 8 is a di agram showi ng an exanpl e of carrying out
a light emtting device BREFUDASCRIE gsVIMASand 9B are di agrans
showi ng a sealin %r ucture for I |ght emtting 20 device; Figs. 10A and
10B are di agr amsgl'gﬁ ‘i‘fBH’Pﬂ‘éY‘%%ﬁi@Wt”EﬁSe of a pixel portion of a |ight

em tting device; S A ng exanpl es of

el ectric appli ancfggQF}pé% L %srelgldﬁcﬁ?%rﬁgr g}r‘n&g'hgnf n%lga# egénd DAL lfm&af'r[wr}\lug out
a light emlttlmgni}vdaeunae:or%cfraditufaa@tnbro&mwwﬁﬁas, Fig. 13 is a diagram

showi ng an exarrpl e of carrying out a light emtting device manufacture
process; Fig. 14 hig 3 igingramms6aring resyrmaleod! ARMNrerDuREMght emitkhg. 15
is a di agfa@.showi ng results of AFM neasurenment: 30 Fig. 16 is a diagram
showi ng results of AFM neasurenent: Figs. 17A to 17F are diagrans showi ng a
process of nmanuf &dgur3imgo BI iaghldiaghams showin rocess 8fTidnh B HHN théh'i‘
accordance with an enbodi nent; Figs. 18A an 1§B are di agrans show ng a
process GMiESECYECEUring a Ilght emitting device, Fig. 19 is a conceptual

di agram show ng roduct i cess of, the present i nvention; 20A
to 20D are di agr%rég ' q{‘ii‘b\q;\ﬁ5 rf'gin AFc SRERNTCSIVIER A PIOvESSo i’f“ﬁmf‘? H{rmge?nltg?‘i‘ ng
devi ceo meniifiiagideviee;pr ocess; Figs. 21A to 21C are diagrans shovm ng an

exanpl e of carrying out a |ight
Figs. 5A to 5C are diagrams showing a process of manufacturing a light

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




emtting device manufacture process; and 10 Figs. 22A and 22B are di agrans
showi ng an exanple of carrying out a light emtting device manufacture
process. Figs. 23A and 23B are diagrans showi ng an exanple of carrying out
alight emtting device manufacture process. 15 DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Enbodi ment Mbde A TFT 101 is fornmed on a
substrate 100. The TFT shown here is a TFT for controlling a current

fl owi ng i smattiagldegiet iremicotdang eltieaeanbodingni;s called in this specification
as a current cont %ol Iigg TET 101 (Fig. 1A). 20 On the current controlling
TFT 101, an i nter F&ed 0l BH &5 T14anichoveeropiesess of gpamifapseringzatizbn,
The interkayeghsigpsit.ating film 102 is formed froman organic resin

material such as polyimde, acrylic, polyam de, polyimdeam de, an epoxy
resin, or BCB (bé&ixzddyislaodmtene)l digprivawhoaingay praigetishbeicessst @b padestt 1.0
to 2.0 um The substrate can be properly leveled by formng the interlayer
i nsul ati n§FMI9R:102. Moreover. the 25 interlayer insulating filmcan reduce

parasitic capacit €-8) ni.c resin materials are. low.in dielectric
constant in generg{k.g' K@ép §e2ggj; ?lr%s ALl ROV #1 F’fﬁrﬂég qfsc“frg%?fﬂ&llglﬁe
i nt er | ayeemitisglatica@ahithdtukGocesy t hat gas.rel eased fromthe interlayer

insulating film 102 does not affect the light emtting elenent. The first
i nsul ating fil m 1b@si d14n0idér grardiesrims whawinggarf eXample Wbi caaiying. o B0ght

silicon ox] fil a_sidicon oxynitride film or a silicon nitride film
or a lani %(lljgﬁgn%%?/‘fq}ﬁegmmtl%aecnérﬁ&%ce ﬁ’IaH%_ in conbination. The first insulating
filmig formed DyFiphasIm af/B2BMhre GiddrdIsHAMAng GACKAPIRSESSMiRL bt SBkht 0 20
to 200 Pa, the substrate tenperature is set to 300 to 400C’ and the high

f r equencyerpitBBevigemapdarurepeorsity is set to 0.1 to 1.0 Wem' for
el ectric discharge. ernatively, . a cured filmcontai ning one or npre
ki nds of gas el gﬁ@ﬁﬁé@é?‘ié#%&%ﬂ@ﬁfms Ot 2R GRETRIE H 45 INgy o sigkent
nitrogen,cdﬁ@diwee,garﬁgg&% eeellydrogen fluoride, and rare gas is fornmed
by pl asma~treat nent perfor rreg on the surface of the interlayer insulating
film Thereafter a resist mask having ndesired pattern is forned. A contact
hol e reaching a in region of the 'curr'nt controlling TFT 101 is forned
to forfh a wiri ngALEDBESCRIBIION OFTHE EREFERREDEMBOBIMENAS fj | mor a
Ti film asneofipRAGikve metal film or to an alloy filmof Al and Ti. The
material 1s deposited by sputtering or vacuum evaporation

A TFT 101 is formed on a substrate 100. The TFT shown here is a TFT for

controlling a current flowing into a light emitting element, and is called in this
specification as a current controlling TFT 101 (Fig. 1A).

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

. can be properly leveled by forming the interlayer insulating film 102. Moreover. the

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

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

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

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




to forma film and the obtained filmis patterned into a desired shape. A
transparent conductive film 105 is forned next to serve as an anode of the
light emtting |ayer. The transparent conductive film 105 is typically
formed fromindium tin oxide (I1TO, or fromindiumoxide with 2 to 20% of
zinc oxide (ZnO mxed therein. 15 The anode is fornmed by etching the
transparent conductive film 105. Thereafter, a bank 107 is fornmed and heat
t r eat nent Wheclciindesstion pessi28@ teo t3BDG. 200rPat Hessubspee ickipeattirens sefo 300 to

i nsul at i ng éjcl,am ﬁhb g has an openi ngﬂabove the anode and which covers the
edges of tHe ‘arfdddns sisadriwanas(ld-earkiz] prye. denpituiasel € Uhe ISUM/aee fof t he
anode 106 n Q Y8l o sed 20

subst ancee]aelégir?ggﬁmg%dlﬂh%a \%ﬁ%ﬁ)}{ﬁef\p i ¥%ﬂe@ Hlllrr{i C&I%ﬁ]h%* S ﬁgfoécgogef kfnﬁe Undle 106
and r ermvbndusts&ldctnelr #6mothe grdmli mmlsapg@ffhydﬁigbﬁ)nm:tmb@i MalcenasPdabesr f ace
with a Pﬁ &g Vi n al cohol ). -based porous substance to I'evel the
surface’® aRfiTPasbifeor ﬁ%d Ahgief Fmer Sy plgsrastsaimen prifprmed omhesnripgaiing

the surfa second insulating film2110 is formed. 25 An
organic cgl%g%ﬁ%yrﬁ?é%g?ﬁii l(’i"élnd then a cathode 112 are forned on the second

insulating film 1TReredife sSRERNchabin BN iAd hNGsirdd Pardel id formeRO! W &nflRt hole
pol yam de, acrylic, or other organic resin insulating filmformed by spin

coating t teghingpcksiasegion of thy Grmny ccﬁtrellmggﬁfﬂi t(}b@nfpuumjtd fayrera itihgilmea

| am nat e addj tion.to a t a hole_injection
| ayer, %ol e ’lt}'r a‘?’\lsnﬁgr[{ncr\%% g fromsa H% lémmf(?% fthl "I%a@%%/ ndugtive @Btabfﬂé%t‘?‘on
tranSpmrtarﬂgid &1 of ANarfl BCt MAB nafirRE Is RPodiRY B été}hhff s

conbi nat i on. y%ylle t hi ckness of tr?e rorgan?c(): lcon%éﬁn([j | & cgrm!iﬁlﬁf?{évédpgﬁdgl erabl y
about 10 ®Pdoane film 28! Mhebwindddiem is patdreed infoved:shyd eppor ati on after the

or gani ¢ conpound 111 | forned.. The material of the cathode 112 is
MyAg or a Al -Li a‘}‘ %’\7“{%"’(’1%&9“ thﬁﬁﬁl%ﬁ?éﬁ’n’&‘q dj B (Fervaet én anede el $e the

cat hode. ey bsiin 8L | OFHERSYrefi QuRIRROL 8 A0S 4! | AB RUFRRL chsh A0 tO

Goup 1 or in the'periodic t al um num

cat hode 1kpoxide TN cordliny irathaatoxBR wich 2&1)20%mf Aine oxidal(2nOf miteel tBM&fnaCe Of

t he transparent nductive filmafter wp g treatnment is observed b

usi ng 'an at oni ¢ folc@Nec ridsiogped (INZI\?}ChI%d ¢ heansadant sopductivehblm 199 Fi gs.

R T Tt 1
subst r at epemtications tmlinsulaeidg ilm Wikiah hhs eabpaiitg abovR%0Eanode and which covers
the edges of the anode is called as a bank (Figs. 1B and 1C)
The surface of the anode 106 is wiped using a PVA (polyvinyl alcohol) —based
20 porous substance along with a washing liquid to level the surface of the anode 106 and
remove dusts therefrom. In this specification, wiping an anode surface with a PVA
(polyvinyl alcohol) —based porous substance to level the surface and remove dusts
therefrom is expressed as wiping.
After wiping the surface of the anode, a second insulating film 110 is formed.
25 An organic compound layer 111 and then a cathode 112 are formed on the second
insulating film 110. The second insulating film 110 is a polvimide, polyamide, acrvlic, or
other organic resin insulating film formed by spin coating to a thickness of 1 to 5 nm.
The organic compound layer 111 is a lamir‘late that has. in addition to a hght
emitting layer, a hole injection layer, a hole transporting laver. a hole blocking laver, an
30 electron transporting layer, an electron injection layer, a buffer luver. etc. in combination.

The thickness of the organic compound layer 111 is preferably about 10 to 400 nm.
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Figs. 14 and 15 show the irregularities of the substrate surface observed
by AFM Shown in Fig. 14 are results of observing a neasurenent surface

before wiping treatnment whereas Fig. 15 shows results of observing the

measurenent surface after wiping 15 treatnent. Fig. 16 shows the average
surface roughness (Ra) before and after wi ping treatnment using Bellclean
(a product of Ozu Corporation) as a PVA-based porous material for w ping.
The average surf atke cathghnéss ihformcd dyexppnddaon hheeae Girf@BNs conpdln B9ert hat

t he cent egl l'in avgr a%ﬁ hei ght defined by JI'S BO601 can be 'apﬁyi ed with
respect t ot Heformedyr £ he dnatgrialeniols iathade Heoih MedgrasulAlsli aliny éller aefe
surface r hngss . a S a is reduced a t he | evel ness
is incr eaéslggll af t e?g{hﬁém%mﬁgﬂf{eggﬁ%lﬁ’t %é rﬁ?)%oéil% nent %cTﬁi 29'8 %f&?%ﬁ%'

gi ves a desevdpptdtion cdlanetentent b@bigiggid Giolg 1ebrenmnhe #Jé}ﬁidid' @ble%ad ARMhAGL ur ed
using the _present invention. Described here with reference to Figs. 3A to
6B is &n ﬁ‘ﬁ%k@eﬁff’féh?ﬁtm 142 inpraleraidy ebdu§0 WFIQ) fror a pi xel portion and

TFTs (an n-chan ‘ d.a p-channel TET) for a driving.circuit at the
sane tinme on thengljéerrgm-%gﬁs'th? a@éf.cacel'hoz %XE?JSBWN GROHEEVE %Eml 2Rt VRISt i ng
el ement  ofecthentpk at8Bived e Bn aldific BFdeVinRPoehbbC YAEM)S R O\l A8dd fiet he

-

peri phery of the pixel portion. 30 First, a glass substrate 900 Is

pr epar ed.shpywntipiFigsehbdidrent , barium borosilicate glass, typical exanple
of which is Corni #7059 gl ass. or. #1737 _gl.ass 9 (product of Corning

| ncor por at ed), or A% ° F‘@é‘i"?i”@:élll%e@P&@?@%“%&b@@%“@ﬁ@”&ﬂﬁ@F?é!ﬂe

900. T i [ - ty5ta ¥
lbe 1Fobsks ate i fnfedno QQhR«:ﬁb{ﬁ% 'o% "1%? LWRABR sga%s's ‘éﬁbs?}épes&{/oa% gsteﬁfgg% ?;

gquartz substrate nay al so be use astic strate nm ed if
it has a hestdreatmmentstt A0Q®.agai nst the process tenperature of this
enbodiment. 5 Next., as shown in Fig. 3A, a base insulating film901 is
formed on the suﬁ%sr 314ea“d9&)%) POV b irsavdanitiss ok ghe PubHraiscHITESE Q0SITVEd bR

oxi de filgmva ShbkqR Mi!1d 48 & o] e @Y Ak H8efd Lo L0
this enbodi nent, the ba%e df nsul adtldlglnogfo%sgrr‘r'lﬁgoa&ﬁe%surgmgﬁ\}o@f%%gg@{ér uck'lire.
Hovever , trmalgiangwhcteay Eig. a5 showereblaroitobsery Hig@hs mehsutdiferit REMARL R whpih g5
|isted above may be used as the base insulating film The first |ayer of
the bdse T HEMAting film to 901 is-a silicon oxynitride film90la formed

to a thickness o104 0 om, (. fg@%ly Eé_‘t gnr}%b | asma . CVD
using as reacti o_n‘1 jas %1??73(91 %Irzl},j,e%%%d ;RS hga n°¢ li?y%rf({)?ﬁ%fewfl?‘fl%- 901a
(conposi tremmenatising Boilckeald 2/product of O, CHiperatiéth adh FVAAIMked HOIOUE chatdiial hi S
enbodi ment has a thickness of 50 nm The second | ayer of the base
for wiping. The average surface roughness here is expanded three-dimensionally so that
the center line average height defined by JIS B0601 can be applied with respect to the
20 surface to be observed. From the results, the average surface roughness on the

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

Embodiment 1

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

b
h

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



insulating film901 is a silicon oxynitride film901b fornmed to a thickness
of 50 to 200 nmi5 (preferably 100 to 150 nn) by plasma CVD using as
reaction gas SiH4 and N20O. The silicon oxynitride film 901b (conposition
ratio: Si = 32% 0 =59% N=7% H=2% formed in this enbodi nent has a
t hi ckness of 100 nm On the base insulating film 901, sem conductor |ayers
902 to 905 are formed. The sem conductor |ayers 902 to 905 are forned by

pat t er ni ndpiodtia & Casingeicabhapedy, or20umingHoaddilidae: gl i€ eREMIE L Ehd dubsirihat
i S obt ai n%ﬂﬁby form ng a_sem conductor filmw th an anorphous structure

t hrough a KRowdhestbibate SHucerbr igy labevmsmirssnauicuese. ond pheuartzi subjtraad

t hen subj ' fi | crystallization treatnent (e.q., |aser
crystalli Elg ieg‘ﬂ), E"?ﬁseerdhaP&1 @%%@%\Iﬁﬁr‘gé |agﬁ),e e(‘f}pq?)f'? (i hag p t“arlef(‘lrg%gffi SHISi ng
ni ckel or tled frecess cahpdrtgiesor-thif BRbs@imegonduct or | ayers 902 to 905 are each
25 to 80 nmin thickness 25 (preferably 30 to 60 nm. The material of the
crystalfine sem cdlsgti@s 8hown inffigs3Aatbast insilating fibu®0§id focoed on tie ssbbtiaon
ger mani u i i = X (X %.0.0001 to. 0. 02). loy is preferable. In this
enbodi rre%’%%%‘r%%“ﬁﬁ‘&&%g Lisgeh 2 # PCOR f’%lgdﬁ?}thﬁi gﬁﬂ@_@% ByHdS SRt &51liceh mod
by pl asmaooMRraRdfithen 1A 162! hbQBmeRANtAL Haho iﬁﬁuﬁfﬁ% fiﬁ? h@)1dhho of 8, 1QR, face
I €on

of the anorphous silicon film The anorphous sil ilmis next
subj ect edstrustgrehy HlovgeeanisnglaBy¢mer HOGCQhah owo dayeloof dhe ihhidatideofilnielined

crystallization (at 550C., for four hours), .and then to |aser annealing

t r eat nent 21%0F 1 6%9¥%tth%gasér“§r§‘llaéinlg%ﬂﬁy Tihg tatlayss of the Dasednyulaimesin con
10 il &Kot fsef §iidh SHRAHIE MM WHI DS RRALQ LI/ i i s
crystalline ssi i éon f}i I nl1 to r1Por m t re setnia(g%lgglg%?g?x?é@%@gﬂgg@qﬁgmg%S?(pThe
sem conduet Y0 Inayebys pBBRat GVBObsing ys hreactiop eghs vBiHh, NHY aud eN-8N0WHe €ficon
inmpurity el ement r phogflt)ihorus_ in order to control the threshold of

b
the TFTs FPPEF egglfﬁé{))?ao?ﬁé’mp@ BF e Sk Lohdlct o’ aller24b2H 5 BU6) | f
aser Cr Yipldbd lid ahis dnbctiBnd:Ca HREMD S JVRHA! ThE %26 £00YFLRL phld M 2

pul se oscillating type or continuous wave excl ner aser, YVO4

| aser canngdatienPlooPetlis 4 sifesn bxygittide fith 190db iymdac ahpeRAcs bF 50fo DDE s

| asers is pref rabl(i/ collected -into a |inear beam by an optical system
bef or &5 rPEAFAPIYNEPT e 130 A Sydrlases GV wFing s TRetGH gordHs iaodN+6Y.” The
crystalli o) : i . . Qper r~ there,aresope_ .,
preferr ed% Iﬁﬁdﬁ@%%?ﬁ@ﬁ?%ﬁé@@%’%&faglgérgprsﬁg/g’eg,-" Brsgéf é\? éﬁ%’ Egﬁ&/f)i ons

i ncl ude detrhédin thiskntpdifentdsch tHicdnesoffOGmMency to 300 Hz, and the |aser
energy density to_ 100 to 400 mJ/cnR2 (typically, 200 to 300 mi/cnR). Wen
a YAG |l aser is udewthegrase énsgintiag ddmfiQl semicondusiardeyars PAY ta AGS seciomuied.

har moni ¢ RS ERlondtidfbr 389drd 382 B VR FoRH by Hak@ifd $I8E ik Fope a
20 crystalline semiconductor film that is obtained by forming a semiconductor film with an
amorphous structure through a known method (sputtering, LPCVD, plasma CVD, or the
like) and then subjecting the film to known crystallization treatment (e.g., laser
crystallization, thermal crystallization, or thermal crystallization using nickel or other
catalysts). The semiconductor layers 902 to 905 are each 25 to 80 nm in thickness

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

30 (at 500°C, for an hour), then to thermal crystallization (at 350°C. for four hours), and then

to laser annealing treatment for improvement of crystallinity to obtain a crystalline silicon

10



15 to 300 kHz and the | aser energy density to 300 to 600 mlJ/cm (typically,
350 to 500 ml/cnR). The laser light is collected into a |linear beam havi ng
a wdth of 100 to 1000 m 400 m 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 layers 20 902 to
905. The g&me iPAEEINEIE Ry URENt s @@ howlitmgrapd y fis condantel meuhatarymplfind silicon
cont ai ni ng,,._si l.icon b | asma Do ttering to a thickness of 40 to 150
diSaiEn e LRy ezt s

nm This enbo ride film (conmposition ratio:

= 32% 0 = 59% NThe Z%niddndudiavdO608 e, bYs ma?gféf(kogggix{iﬁx e?r&imt;é/‘ﬁﬁ}%?[ﬁt gf 110

nm The gate insulating filmis not imted Icon oxynitride
film of copurty clduent fayrober ahasiphglue) inayder torcomtrdlant Hatonf ofothBaIFTs 2her

insulating films.co ining sjlicon. Wen a silicon oxide filmis used for
the gat® %Wsﬂ?frﬁ?[i“ﬁ’gontlftﬁ? T ‘Pﬂil“F‘lOF AYES 90ede HEY by pl asma CVD in which TECS

(tetraethyl orthogi | jkGatedia@Pgidd i ] ction pressure is set
o 40 Pa. the substraie r?e?rperéotulrsgﬁsi%g%ﬁ?%éﬁggﬁs{aﬁlﬂj&%ﬂ%}mg‘hd&f efﬁmnidgh |
f r equency pi$8 o&bl1dvhiz) tvpovecomiansist wavesexghhert@sed. BAG QR HrWeo, Q6 @nast ric
di scharge. 30 The silicon oxjide filmthus fornmed can provide excell ent

char act er FEPI0¥§d-asL3%e gl anitipd &ij| e Ghgseam 9uh aftibese tlaers is| prefeeabdy veldected
subsequen I3 I . 5 11 heat,-resi stant  copductive
| ayer 907¥n%%:}3€ g%{r@é i g%mg%ﬁ’a{a g %{Ué:é?r%%gmi Q& Sr HEESINe h?esegrgltcgn RS ’S&i“'ng

film 906 Thowght dinckites ofafry280z4t@n408 md puainy all s 3pQaie, 38R AsomeThe
heat -resi stant conductive |ayer 907 may be a si ggl e layer or a lam nate of
two, threreterse copdidionsy eWhen an eiciraerdasey is Use, mefarableesingditions indudiurettinge

| ayer may f] tainin enent . sel ected from.the u

consi st i ntggg%ﬁfa&@a?ggn%éwn%l E’e?@%ﬂz\’/éif‘ ,th'f’ﬁ PO RRHEY (85T é‘h%@dﬁcﬁ%’t ive

| aver maymiyemd typichioy, 200 kaBOmAY ). NY Whgh PYAT RS iehRA! Sretdri€donffiiée and
other elenrits, or an alloy filmcontaining a conbination of the elenments

listed abeiude uspgtheeserony frmonD theseafsan! settifagherptlveosvdlddtiondsigatmmntto 30
conduct.i ve . rder to reduce th esi st.an of the | ayer, the
concentr af i%@ggziaﬁ@uﬁ%ﬁ A¥E eesrﬁ?'a(fjeﬁ@ay it(hgp{)léol e?ﬁfgafs(ﬁﬁlﬂa&% Y dne¥d and
t he oxygaRn;/e@PtentieatdePNothin ' la o m or
less. Int h/i sgﬁnbogi mgnt‘,g taS \[?V@%H%q%@ aflgﬁerarg%(%%gﬁ%%%? %E%ggqu%?%ggmnm " The

W fil m i e, foo enadplbytogpaditethangntine stcfateas thhaubsmatgetith the bbymt hiar el CVD
ei.ther case, the Wfilmhas to have

i t ) hexaf | i de (WFQ).
221 ow r odMET oy A AR o i e Ko S Achid o) el et f odo. A
desirabl e resistindyy; gﬁtetiﬁ'&lz}fyn | 410 bées ?B&tﬁ%&% Wvdr WE Semic®nd Qo layers.

resistivity of the Wfrlmcan b& reduce y I ncreasing the crystal grain
si ze bot 902fto 905. The gate insulating film 906 is formed from an insulating film containing

silicon by plasma CVD or sputtering to a thickness of 40 to 150 nm. This embodiment

uses a silicon oxynitride film (composition ratio: Si = 32%, O = 59%, N = 7%, H =2%)

formed by plasma CVD to a thickness of 110 nm. The gate insulating film is not limited

to the silicon oxynitride film, of course, but may be a single laver or a laminate of other
25 1nsulating films containing silicon.

When a silicon oxide film is vsed for the gate insulating film, the film is
formed by plasma CVD in which TEOS (tetracthy! orthosilicale) and O» are mixed, the
reaction pressure is set to () Pa. the substrate temperature is set to 300 to 400°C, and the
high frequency (13.56 MHz) power density is set to 0.5 to (.8 W/cm” for electric discharge.

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

insulating film when the film receives subsequent thermal annealing at 400 1o 300°C.
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there are too many inpurity elenents such as oxygen in the Wfilm
crystallization is inhibited to raise the resistivity. Accordingly, when
the Wfilmis forned by sputtering, a Wtarget with a purity of 99.9 to
99.9999% is used and a great care is taken not to allow inpurities in gas
phase to mix in the Wfilmthat is being forned. As a result, the Wfilm
20 can have a resistivity of 9 to 20 VQm Sputtering can also be used to
forma Ta film forA herérpesnt cesduntizniayeodilior fuening ayete e@@Troddsdomaed ot m i s

f d by .using :Ar... tLer| 1 f i at nt of X K
o aaded (1 eHE el Periin SIS ptienn o A SLfooke' Grfendl oo s Reamra
filmis egsedthcherepiseMepindubgvelByvEd 907 hHEPB Q%ﬁ{giléqgig?i &r 2 The &9%%%&,‘4%&%. of a

Ta filmin a 25 phase is about 20 uQcmwand is usa as a aate el Ectrode.
On the ot kemdigkagerstihaecesssy. st Thei ltept-obisanTeonduttine laydranphese fils calmelting 80

RQxm and is not suitabl e .for ate electrode., A Ta filmin a phase can
readi | y° bé" ofg?rgf'ﬁe t“i?ged‘feéff’m rﬁ%ﬁ %é%lpac‘iﬂi%‘“%fo aleralls j4nm W o AteRpatively thfat

has a crystalreSttMCioabecRRAL A HBS B LLalid\Af; '
shown in the draw ngs, 1t is K 6 L0alAPhIR Lol ik ARG, T %%Qd“*?é%
phosphor ugb@R)andmther30ent it lones silof fiah@uhtaRings 28 bimtisdes tht BRments listed
heat - r esi st ant % nductive | aver 907. This _inproves adherence to the

0
conduct i vEP3 moPBUBEE Y ¥y s herb Bnfoamdhe heajaptgamxoarvare daver. 1p oxden he

ane tinme it il A ] . nt .of al kal i,ne netal
ZI errenlt E:Ooltr?te gicez%llglr%(r?\&?idg (ﬁ]etg% ﬁxg{gf‘%%ﬁ‘?} ﬂg%rﬁ ﬁ%?l? r\}/{g&rl_ltge\%cr%“ H"F:%HH H508Y%" om

di f f usingstiontdbe hewvdred and tehapgeabecenistidaini fgidulAms & eravfiateay@n ordcer i al
is used, a preferable resistivity rangf for the heat-resistant conductive
1

e
| ayer 907PRTE O[desfo Bothixcembodimenf, a W Jilmnip dermedrie a thickagss fof BAY nm. uddé Wor |

the firstg [ i L& : A wWililmis used for t second
conduct i vféﬁ??%#\q%o%g?ﬁ ﬂé}%@&%’r 'ﬁg&éﬁ', Wead !1% ar%%scf{s ¥ 36@“5‘11 5\?%#%8 WK t he
phot ol i t hiogafpbydd @A) qUieeithef 028, thi VB EiLAHN I KLvE WOk TTBRIVIS i BFdel RALQUL -

The first etching treatment is conducted under first etchihg conditions
and secoriéic & inrig acgatréledtonds.  ACdesimabilbresisemivpdf vherW filanis RERCENT bi logver.

ne 1 6w T RS e nGnty S4Reds Sing P e SR smchitolt 3. 2
R LR e R i Gt ey M e A
that sutiBhilied & rajseribyeesisueitp el Acdordisgly,obbeaqtbe iVE fdmpk fedhetifogrspioerinthe W
condi 1 ont ARG PG BT R34 1 1H Dl Brine B pishe M HsAIOnE AR
r emovi ng ifPArifi&SinSdas PRS0 AL thel WeriRPHANE velnGbR%ed.  As a result, the W film

20 can have a resistivity of 9 to 20 uQcm.

Sputtering can also be used to form a Ta film for the heat-resistant conductive
layer 907. The Ta film is formed by using Ar as sputtering gas. If an appropriate
amount of Xe or Kr is added to the sputtering gas, the internal stress of the obtained Ta
film is eased to prevent the Ta film from peeling off. The resistivity of a Ta film in a
phase is about 20 uQcm and is usable as a gate electrode. On the other hand, the
resistivity of a Ta film in 3 phase is about 180 puQcm and is not suitable for a gate
electrode. A Ta film in « phase can readily be obtained by forming, as a base of a Ta film.

a TaN film that has a crystal structure approximate to that of the « phase. Though not
shown in the drawings, it is effective to form a silicon film doped with phosphorus (P) to a

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

improves adherence to the conductive film to be formed thereon and prevents oxidization.
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conditions, CF4 and Cl2 are used as etching gas, the ratio of gas flowrate
thereof is set to 30 /30 SCCM and RF (13.56 MHz) power is given at a
pressure of 1 Pa to generate plasm. RF (13.56 MHz) power of 20 Wis also
given to the substrate side (sanple stage) 20 so that substantially
negati ve sel f-bias voltage can be applied. Conductive filnms 910 to 913
having a first taper shape are forned through the first etching treatnent.
The angl e Adfthe [feme 4jses. ¢lie sdicon dilm prievertie acomuitec tinvent| afy:ekaind 1@etabDeleikdi i S
set to 15 30..ln order to etch.the films with | eavi ng. any residue,
the etchi ﬁ%‘ﬁa‘t“F%é“ ithe B‘F%F%ﬁ‘@@& BYIuBGavn 9[083%% Gompddrsgechindge fime

sel ecti vegapkiQtOfqstiBn S il i 29y 121 L iy (. . | l.ating film
906) to thea® il mgilsﬁgggltﬁll)mgﬁ)?iygi/cal I {/?Tra% {%l gs’jn%qgh’h%ﬁ%ég?ﬂg réﬁ%%&% drs]%erface
of the sifdr¢hmhonyesidtaitdendictine layeedThiedOly s@hoetn. 20 to 50 nm through the

over-etching trea nt ig. 3B). Then first doping treatnment is perforned
to dopé the sem chhnﬁlﬂfc‘f’égocg%‘?%‘r ¢ T3t fplm &Wﬁeﬁ‘ﬁﬂr‘g? yirs|cepdustive filpi®7 and a
conduct i Vit gilrh YP&ed A5 thEB .ohaﬁm‘?du%ﬂ%‘fﬂrﬁ%s ﬁﬁ%hﬁt]% the n type 30

conductivity is used in this doping step w f emovi ng the resist masks
909. The semi condNexwrresisty erasks00Q9 tave I0bmat @sipgr the apHoyoldRFREPMY tdthhitRe.

inpurity en;ent ugilgn% the 13 first taper shape conductive layers 910 and
913 as masRE NRheFeng tepimagnt s ¢apmed pyipudhe first eigingrizeagnent ipc@nipcwd enflor med

in a selfg {étgmhgtggﬁr(ﬁﬁgggﬂd;%g §%ti12$e7%3rﬂ%uri ty elenment for inparting the

n type conductiv Is a A"t he periodic table, typically

phosphorus (P) orlnahisefitod(ment, anTitP denhegppieses HS8SE, RNOEPNIAHD, MM uiln
dopi ng. The 5 concentration of the inpurity element for inparting the n
type cond§c§iing gas, gha ratiojof gustfipw ratg thepeot issetnte/25M5/ 10 anHeRF {1536 MHy)pe

i mpurity ' 0.917 (Fig. 3B). nd etching treat t Ls_ then
conduct ed{oﬁr%gétzgﬁéﬁ%vilsnawf%g gggeis' LEIE ﬁggﬁp 0 g?ﬂ‘éra%eetgﬁ’i‘ba‘etﬁhﬁg:’(t Mt ent
is carri gobwenrtofunder mickf Rt &Rb NgvePNEi thi 0fbsRAd SiaUTEdnpiet %Q%éggso that,
conditions, In the second etching treatnent,” simlar to the FiTat etchi ng
t r eat mentsubstantislly negmtivepielrkinuvoliage énqppliye therd®r4 Bind WiBn v @chusiathdasthe

et chi g S ttﬁ@ ratido. of flow rate theregf is set to 30/30 SCCM and RF
(13. 58 MY Bt SudTiopn b i, Gcitg Gopfitipnsparc Gen guiiichad o phasHendRe
(13.56 MagohimOWehd@bng QGwithdi l%ln'ﬁ)Qir% Y rEé?Ttt H%si&gbsﬁﬁ@etreth%! ggcongils%g%lng

stage) so that a substantially negative self-bras voltage is app
t her et 0. cordifimmsd Gdad Clherd dwed ds etchhigngpscihadatid ofgasatey eno dustdive sédtbns

918 to 9 e W_is fi.lmand the TaN filmare etched to the sane
degree ( éﬂ’g{%%‘?ﬁ{;\mﬂﬂﬂ éé%?ﬁ&ﬁﬁé PPWET &t BIYER RS 2 MfCTSHES Pf | Bec & penarale
ﬁ) ﬁ? ! Rge?gﬁﬁiﬁé ' ;Rgﬁﬁ(é?{sﬁonﬁg??g%&x&tfgpfa\b% hOYEHAn &) G100 SNdhE (2051 SRdsT the
20 so that substantially negative self-bias voltage can be applied.
Conductive films 910 to 913 having a first taper shape are formed through the
first etching treatment. The angle of the tapered portions of the conductive layers 910 to
913 is set to 15 10 30°.  In order to etch the films without leaving anv residue, the etching
time is prolonged by about 10 to 20% for over-etching. The selective ratio of the silicon
25 oxynitride film (the gate insulating film 906) to the W film is 2 to 4 (typically, 3), and
hence the exposed surface of the silicon oxynitride film is etched by about 20 to 50 nm
through the over-etching treatment (Fig. 3B).
Then first doping treatment is performed to dope the semiconductor lavers with
an impurity element of one conductivity tvpe. An impurity element for giving the n type
30 conductivity is used in this doping step without removing the resist masks 909. The

semiconductor layers 902 to 905 are partially doped with the impuritv element using the
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of CF4, d,, and 0O, is used as etching gas, and RF (13.56 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 formsecond shape conductive
films 922 to 925 (Fig. 3D). Then second doping step is carried out (in

whi ch t he fEgnf2Bonthaee 6pndugiies &varsed10dopkdl ks Mmasks. wheyge fimpoitigeyinglueirent

t hrough the,. S e first conductive films 25 922a to 925a). As a
resul t, sgg%ﬁlggcg{] §/0p2???r%uij Fpge f‘”e‘bisgﬁ?h@%g {7 g% 41569 18 e LIRWRY ylefsihed

on the sider Mpaing: GBANDHY cRILEBMELOR o @HuBN i t jith the
first n type pirrpu"ri ty FgégiconéJ 914 to 91%1? ?h%&@%nﬁzlqeﬁ}er%t@gﬁ %@E‘tt\%h“}

i mpurity iPRosFRerISSER ondrsenit YHe). ilirpuloping heegiien phesphetustadliox ddSihs. t Ohd X
1019 atons/cm i step, . the seniconductor |layers are

i tI.n tQ% second ?E%F)I ng s . ctor g
doped wi t ROTHYEAHYT Pe'lF APRYREY v eahEM mRRE B2 the Bl omdugtapieried x30 perk i ons
of the fi 21 : 9@93 i i : 25a. In this
speci fi ca??gn,ﬁ%%r%/tciﬁﬁ%gn%ffﬁgtﬁg?gic n ﬁ#ét%?/%rres qlﬁcﬁ?ﬁ@:lé&gl ons that overl ap

the first layer Bécedotrhinghepacadsdiatdoveudiéd wRrhOR2ambeind ARAreakemaads! ed
Lov (-oVv' Flt ands for 'overlap) regions whereas portions of the second n
type i npulP ver BiRingHERatmeNtigtcapask Pupurdss third schinggerdiiersonat $hape

ST S S SAR R S G WA R ORI R

regi ons (Fig. As 'shown Tn i npu
932b) andtheIBP(Hpaenand emPBBRY, GF afdoChHREe ifkdtReGrmd saNChAs of AKe 5902

and 905, respegtivelé/ which are to serve as activecfayers of p-channel
TFTs. ThetheBRBiftet (@ 39/3¢ $EEMfandtRF (1dptfr MHE) peyienisgi @321t agness83fiIsPxr ever se

toth Vit P i it I. 932 d 933 t [
formea 1 rEeseRf hinty | Y i Wby SUR: ortod RE S ahe Rt BF TAYERS W h an
i mpurity (samplecgRBE) staﬂlalgiaV%siagﬁal tﬂé@@ti\ﬁéo@Q‘H—%Hsyi/éll/ag\WSL?psﬂggn&eg?&

second conductive layers 922 and 925 as masks. Prior to t pI ng,
resi st nmeEREed3mdgh HhiedBid gichifmeanditians arovenducties fibns Pi@ s Q2T ades: BF Whe

sem condugt. o 03 and,904 that are to.serve as active |avers of
n-chanlﬁelufﬁ%q:glnsd. ‘%’Yrﬁ[rgﬁptﬁﬂlﬁge&ﬁf)‘gﬂ‘%‘@s%@p?ﬁgcg%% 3§§d 933 are fornmed by ion
dopi ng using di bamhapeeiBdtle Thgs CAMEE N ﬁlteiroﬁ'laé’és, LRE el dTRLY téf}/di%&% are

inparting the p type is conductivity is set to 2 x 1020 t02 X
at ors/ cn®hengegiatotihe fourtheetphing pendinignst i Undeegiednsrth 9@Rin@nn83Bns, At méxtedeoser

that gi vel R TBEOE Y ASEL Py PR ines e ¢ai Kk 0535 OJHE) PR 1% Vel one.
932 and 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 respectivelv
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 I 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 923a. In this

specification, portions of the second n type impurity regions that overlap the first layer
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933 have no problemin functioning as a source region and a drain region of
p-channel 20 TFTs if they are doped with the inpurity elenment for inparting
the p type conductivity in a concentration 1.5 to 3 tinmes higher than the
concentration of the inpurity elenment that gives the n type conductivity.
Thereafter, a first interlayer insulating film934 is forned on the second
shape conductive layers 922 to 925 and the gate insulating film906 as
shown in #5cgnd shaperppmductiyer fikms 922t tor PA3penrei qaled Ao (g i Standd3br i*svealapi)l i con
oxide film.: iJicon oxvnitride film or a silicon pitride film or_a

| ani nat e @5@@%3"1{6#&93805@3 P |% {hﬁﬁe?("r{’dc‘b'HCBF Hﬁ?‘i‘r&ﬁ.regf'?l“éﬁ'if L overap theifirslt

i nter| ayehyémsubit inage toddic@3A iings $2LNED254 QO @Med NOF 9N G andg:
material. The thi ckﬁess of the fi rstd interlayer i nsulgg)?q %anpﬂ%r{] ggg(gi)s set
to 100 toregmosffie. 44).a silicon oxide filmis used for the first interlayer
i nsul atsi ng film934, the fil nﬁg%s f or.med bg %za ma 30 CVD in which TEGS and
O, are mxed, the SN Biigrd dmpariyregeps 2pgnd Y3ed) ane §83 4933a and

t enper at UBb) GreBimdPLinIN0sdRicARRE 195! / i3n 56, M), pover
density is D1_5 set tono. SS.t_oCO. 8 VV%#%’?’ Jg]ldggta’rlireg%gﬁgéﬁ’av&légh afefme?e‘)svf’l icon
oxyni tri dis dctivenlayerustp-chamnel AFTsS | The comivetiviay eipeiotabt ahpbagnf icki®n9342 t he
filmmay bﬁ f3$r.med b%HPl asma CVD from SiH'_N20, and NH3, or from SiH4 and
NO. The AP dT FRYETBIP L 0ar couhistiviey biRes Ehaunpusey trgéons$8Rtand §38 i arc
reacti on fESEW € R4 F - strate tenperature to 300 to
400C, 5 and the hisgﬁ a%gg%gerﬁ%&e %8 %ﬂ%gs g%v\é/ecﬁn 1%0 r?%?‘gg?%”o?"’fht%l RN cm

The fipsteldmdnerthavgves thapudypt cogdctiviny 93dic "RInzDBe deinki ©RALAKMNLLLE 48
hydrate filmfornmed from Si H4. N2O and H2. silicon nitride filmas the

first intBfPZyas Magky| diriondp this denring: resistieaske B3&and 93 dry foynedpbasner &YD
fromSi n.activatiaon ep i onducted to activate the
i npurit I;% gfi‘l%?rsgnwégestq-flgl?g%?ne;cgr{ G Cto8 Lad'efsog%éoa%g Q@ﬁghaé 8 'R SAYG A GFUYSRNPEFS Of n

di ff er entn-chansdnIFRL | qhe PRGeGRrkNEPidMREITD (P33 Afe ByrinéReHC QY ifx& Ity.
The activation step is achieved by thermal annealing using arm annealTng

f ur nace. Ubiagedibape {PeHg. orThe agringentrationadf drnaapiring foRIAparyg e prpeyed

i nst ead. | anneal i nq b6 ngugted in a. nitrogen atnosphere with the
oxyge??d ggaﬁfgﬁt%rt%fsi SSﬁ%o%F‘aS 1t°§8%qﬂr afcg’é%‘,’mp’r”e?aﬁe; ng ROLYPe MIRPBEY FE9ES at a
t enper at gs2agd 930 to 15 700C, typically 500 to 600C, and heat treatnent in
this enbodi ment is conducted at 550C for four hours. If a plastic

substrate that hésalchsehisak, thegi iypanupurity regent 32 Ankled33sadnsdin aticein@ity | aser
anneal i ng, S eferred. In this heat treatnent step, the catalytic_ el enent

(ni ckel ) singat iRt gixes ‘glFélp}_YBff condugayity | if%‘%f‘g{e% e RwiRF dBRMISSEIONA )3 3nd 5
moved (9933 BaRdho pRotI&if ih! fisdioRidey Ra IsBRE rfon and a drain region of p-channel

20 TFTs if they are doped with the impurity element for imparting the p tvpe conductivity in a
concentration 1.5 to 3 times higher than the concentration of the impurity element that
gives the n type conductivity.

Thereafter, a first interlayer insulating film 934 is formed on the second shape
conductive layers 922 to 925 and the gate insulating film 906 as shown in Fig. 4C. The

25 first interlayer insulating film 934 is a silicon oxide film, a silicon oxynitride film. or a
silicon nitride film, or a laminate having the above films in combination. In any case, the
first interlayer insulating film 934 is formed from an inorganic insulating material. The
thickness of the first interlayer insulating film 934 is set to 100 10 200 nm. If a silicon
oxide film is used for the first interlayer insulating film 934, the film is formed by plasma

30 CVD in which TEOS and O- are mixed, the reaction pressure is set to 40 Pa. the substrate

‘temperature is set to 300 to 400°C, and the high frequency (13.56 MHz) power density is
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20 regions heavily doped with a Goup 15 elenent in the periodic table that
has a gettering effect (phosphorus is used in this enbodinent). As the

-~ result of gettering, the concentration of the catalytic elenment is reduced
in the channel formation regions. The activation step is followed by a step
of hydrogenating the sem conductor |ayers through heat treatnent at 300 to

450C for 1 ttto ()12 hﬁﬁr@ V\hy e %hang'.n t he 5 atnosphere gas to an
at nospher &'d8ntalhifig {f“f 916 ‘%“ﬁ’ﬁi? B T §‘h§?rb%"-‘i”é[“f‘6 ilindj adafor Mf 1016
Lo 1018/ chhs:afichhifer SRIGRRAURT 054! AXSHI: By %@%m@g@&%&e@vmﬁ!@%%ﬁ ,

O her usabl e hydrogenati ng net hods inc asma ogenati on (using

hydr ogen NefRcirdet Hayorpdtaas Sl andhiNahevelie fikt fathaiisn usretiodshe tdetetngensi ty
of the sem conductor layers 902 to 905 is desirably reduced to 10' x'/cmi
or | ower . SO EKi BoRipIEssuEh 2Bp dhiPeothguebyraty mymesataedo foPed MG 0. 01

to 0.1 at g Lnterl i ing il m935 is formed
Lo an dver nect R ERraes (SR B ERAGEPED BN R e Sk T

mat eri al . infhietise 60N &34 ey bay 8ilicon Dtk digh fdrdBt M orR& fromSie, Of.@MNind
organic resin material such as polyimde. acrylic. polvunm de,

pol vi mi deHpri d@ silsenpagde bibn2s dieclivbintahey: inpdatingGinaeanehe fonmed polilailyibge of

the type Cl"% her l. ynerized after applied to a substrate is
used. thepl%%]ﬁém S §‘8‘r“n§e{§46§d yaking in a clean oven at 300C. If the second

interlayer insul afhddtnfddifhiisn §0p MeEbmAlicte@ed ¥etlvaie h¥OnPAGS ciotReud Sat are
enpl oyed. The main material is mxed with the curing agent, the mxture is
appl i e¥ tused hedepn the cemisondugonyerhén dififssnt aorecnsitivgs and givertbem thehetype
substrate s re-heated on.a halt.plate.at 80C for 60 seconds, and then
the substdd &1 g’ﬁ‘é‘d‘”ﬁ’n g abtfiaticy S Y agueNEdr b thegmah FERRTS BIPSRR t he

film 10 ek REmRE. Of a3 aRfARRE Or rAid A0 IRLST ATAY RSy ﬁg%&gﬂoved
interlaver insulating film935 iS capable of leveling the surface -

proper | y.inNeade ovBrermalhenneating | iavendudisdiliatd ngrogk | atmospheree sithethpasagichi C
capaci tance _si nce ?)r%a ic resin mat %igl s are lowin dielectric constant
in gener aPPCYENRBOR Peig lBRP O less; Arefriplly iVal BPRE e giich kamcEtHR P48 thot

sui t ahke pa°@ RLALAGHS fi I t Nt hi hodi r .second
Tnter laver1s BRRGRE 1000 007G, SE IR lrbaury ol GRARK] Bl

i nterl ayds0t@dat faurrtgputy. | ff @3dtadticadubkisate friodt e 16w dRwBresistancOns edds diel m a
silicon oxB/ni t#'?[gg film or a silicon nitride film The second interlayer

i nsul at i AYOF53f BASEATRER RS SR et gani ¢ insulating material may rel ease
noi sture and gas., L LYt e e e Sil degr.aded
by noi sture or gé% kﬁlg%aiﬁ%%thﬁeﬁg?tgﬂé’t'{ﬁg{kﬁaéﬂ {Ci %lﬁfpgegpﬁnﬁ‘i?‘ﬁﬁg“%@&?é 3 %tﬁ%u% fuses

an 20 or gasializiegithe isaaitbadidae faybm sombesdn(@eict) b liay €irsti MSyeafhfiGichi | M
it is conceivable that its
20 regions heavily doped with a Group 15 element in the periodic table that has a gettering

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

The activation step is followed by a step of hydrogenating the semiconductor
layers through heat treatment at 300 to 450°C for 1 to 12 hours while changing the

25 atmosphere gas to an atmosphere containing 3 to 100% hydrogen. This step is for
terminating 10 to 10'%cm” of the semiconductor layers by thermally excited hydrogen.
Other usable hydrogenating methods include plasma hydrogenation (using hydrogen
excited by plasma). Whichever method is used, the defect density of the semiconductor

16

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 9335 is formed o an average thickness of 1.0
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light emtting elenent is easily degraded by noi sture and oxygen rel eased
fromthe organic resin insulating filmdue to heat generated during the
light emtting device is in operation. Therefore, a first insulating film
936 is formed on the second interlaver insulating film935 that is forned
froman organic insulating material. 25 A silicon oxide film a silicon
oxynitride film a silicon nitride film or the [ike is used for the first
i nsul at i ng® £idl wWPdBBn arkeganic issulptimatciialy fTihk se@B6 insrifer iedlaieg €ilbymay
sputtering.o S cVvD, The first insulating film936 may be fornmed after
cont act %SI gosrmaerae of Tred SRS LS (MHEK FAR g Qog%”%iﬁ- pef YK np¢lgamiden
formed topbRimideeni@e br BRI fhend3QveRBERAOY FHE idsIRYL I L¥enl £90NS: (tnhf'?% (e
formed in the sem conductor |ayers to serve as source regions or drain
regi ons. THé igdrraelly polvesrare aftor apdiebyio dr subetrabiingsed mhe His is Ifneass; a

m xture o{) CF4 .and .O is u:seg as etching gas to etch the first insulating
film93s PHFPEET THeANePEHY RGP YRS | & PReNcaraingalryeninaulpting fifr ipffomrel oD |
and He tozglgh il y insyl at.i £il.m 935 that is formed
from an or-g_gni’cw%g%&}%ﬁqggflesr J|:r§1 i.%%lgﬁeﬁfhtehlg%e (fhﬁ%glggﬁéégé(}ggﬂgvﬁg% SRBEE Badk t o
CF4 and Chetroixgirehis appdiefiito site émiresurfiyeof irssubaitdiagsihi b kpR34r, e sIB&rRs &hi ng
gas is furtt}té{‘a changed to CHE3 in order to enhance the selective ratio with
the seni PSHHAEASNN 4 88/bplate a1 80°¢ frr Qgerondssuddhemigesibsimna0s bekedsnaimehn The
cont act Ngles, 256°c dhed BLAL RS ARLR! conductive film is formed by

Sputtering or vacuum evaporation an patterned using a mask. The filmis

then etoched to foBeinpifeimg dfiafesg A&7 inb@la@E3matctiol. THadedhdiafers AW Nidne
drawi ngs, _ wiiring lines in this enbodiment are formed froma | am nate of

t he Wi !
a Ti {11 iy 58 68 camblereiclevelinese srafzascbraperht | dforepvan thalinilaer linyuldtingm)
with a tgh . A transparent conductive filmis forned .
t her eon tﬂghg%%ﬁ?@lgé gpagf&g%)a PEGL20 it O HIRE FRIh s qe‘?feel?}?h‘é' IEE?‘I”& m an
anode 944copktage ibAknerihe Ho@OERALAMNICC RRFH Ghdrdald 'ah{nhvél%séb;ﬁéj anfl 401 For
enbodiment is an indiumtin oxide (ITO filmor a fil i obtained by mxing 2
to 20% ofSu¥pbie 45x3 @ectetive) filmt hTlheneforemasin dbis ehieodimente g dedosd fintertekrt 0

come i d.overlap wi.th the drain.wirin | i ne 943, whereby the
anode llgsq{e?%btel%ﬁ’t i @fgﬁ fsyus(:cgnlﬁgcgflg’dnat“(?nt“wg" &"ﬁ’[a]lfi'“fslt Py igAT grulptiee Sy rgéﬁtthg‘ Is

cont r ol | ifegndFiforak sﬁt-ico%@xidJﬁﬁn,aarkﬂﬂ:%n%&ﬁniﬁide_tt*ﬂhﬁ oPQisﬁf‘coﬁrHMri{]@ﬁﬁﬁ.Ve heat
|

treatment at 180 20 to 350C. Next, a third interlayer 1nsulating film 945

is formed on the TakogeomUnterdayer insulating film 935 formed from an organic insulating
material may release moisture and gas. Light emitting elements are known to be easily
degraded by moisture or gas (oxygen). In fact, in a light emitting device that uses an

20 organic resin insulating film to form an interlayer insulating film, it is conceivable that its
light emitting element is easily degraded by moisture and oxygen released from the organic
resin insulating film due to heat generated during the light emitting device is in operation.
Therefore, a first insulating film 936 is formed on the second interlaver insulating film 935
that is formed from an organic insulating material.

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

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

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

source regions or drain regions. The contact holes are formed by dry etching. In this
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shown in Fig. 5B. At this point, the substrate nay be noved to a processing
room (clean room for formng a light emtting elenent. In order to avoid
contam nation or breakage of the TFT substrate by dusts in the air, a very
thin film946 having an anti-electrostatic 25 effect (hereinafter referred
to as anti-electrostatic film is forned on the third interlayer

insulating film945. The anti-electrostatic film946 is formed froma
materi al C#4t 2 AFUE of Gt and Rnis aiser anetching \gas 1 pigh (IR Grst 5Gplating StmaeBoof

form ng ap,@ntiry Lostatic film .the substr y stored in an
anti - el ectrost at ?%Egglfgﬁg ?ag]gl.l Ciﬁfenfr%? Ee0 %H]é’ﬁtﬁfen%%ﬁo@gsﬂ%ﬁ'g'e (G Jeihthe sepNdTET
subst r at eiidrédyehassutating sied 98 N eh:5tie PSrnRRONE RY 0 R8nis URIif ThAif10 PRE! &l ON
30 testing. Wien the TFT substrate is brought into the processing room

(cl ean roBifingdas i gvitehiedibagk &0 CRgmd Qmiq eich gheelimhitrlaythi@sulating film 934.
anti-eléec ic fil 46 s r by water ~washing, Then the third
i nterl ayeﬁqﬁ%)?]%ﬁ{ngt R #leﬁ%ﬁ{ %g?cgggqfﬁgbﬁ PECIFE EANACH IRSCHATVE i) Widh His
openi ng adendicPaiictdrAlydrfiahndani Bel desuMnsEN 80P X bt BAISs are
element). A resicstr ?Jé used to formt hgtgbénkggggsx‘?!rzlhet@hi gmgnc‘gg%?[trrféﬁ% Fhe

bank 947 s phagednbodi ment s is about 1 Itmin thickness, and a region of

the bank 947 that ,covers the portiaon _where the anode is in contact with
the wiring line i& TS%EF@E%?@H‘%A? fored byrpuLERg PRY&CUREY CYPOTationj 86t ed

to the opsi@ide@nuiifstd RtsRIaTRe Afikels ihtenie:tﬁlgﬁo 90 Qhifnd Ffl?llep 'BGeRSLpg room

gst
for formng a Iigh% emtting el ement. Al though a resist” mTs uséd for
t he barik Brpnghmot bieviembiddidmevitgs, shep@iringrtinge in this frmbodimannet Yamedgrdh bm an

acrylic film a - (.benzocycl obutene) film a silicon oxide film or the
li ke may ‘B‘B“l?éfeBP ﬁ‘é ! %@‘é?k"??ﬁeOfb")QrN“@Waﬂrﬁk}O}b‘élmﬁﬁF@'a#ﬂ@ Bm)ovigmni ¢ as
long as ithickRessdP3Bh fr0f i nsulating. |f photosensitive acrylic is used to

formthe bank 947. it is preferable to etch a photosensitive acrylic film

and then perfor mAeahsgaraatomiictial ih8® fotedXBBCon WehidBeENabaSeRs.ti ve
i,Imis used, it is preferable to performheat 15 treatnment at 180

acrylic filmis, .
to 350C fﬁ'&esfﬂmhﬁdh?fh%tﬁhﬁ ©rforms an gpada Pt GaaCAINeThe tangpiaregt comshictientilm s

perfor - f .t he,.anode, ..n [\S:;.enbodi ment, the surface of
t he ar%ggce&%ﬂ%} !l?lgs %H%‘Se(ﬁ&ggflﬁéh gﬁhfuéll IS Xl?%(@aiﬂa‘“o"r g@ﬁgta@?ﬁg’gﬂa’c"il%? to
| evel t heo 209 detnbxiidZnD)aden fdfnabrideemove dusts therefrom In wiping,

pure water is used as a washing liquid, the nunber of rotation of the axis
around whi ch 20 Béelapeaits i fppperito epmpein qoptatDMd @veddP wipnthe alnan twising

depr o5t g SRR e ok s 2Pl B i S b St P ol e
controlling TFT (Fig. 5A). The anode 944 at this point may receive heat treatment at 180
20 to 350°C.

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

25 effect (hereinafter referred to as anti-electrostatic film) is formed on the third interlayer
insulating film 945. The anti-¢lectrostatic film 946 is formed from a material that can be
removed by water washing (Fig. 3C). Instead of forming an anti-electrostatic film, the
substrate may be stored in an anti-electrostatic carry case. Before changing processing
rooms, the TFT substrate that has finished the steps above may be subjected to operation

30 testing.

When the TFT substrate is brought into the processing room (clean room) for

18



and gas fromthe resin insulating filmfor form ng the bank, the vacuum
exhaust is conducted at a constant degree of vacuum for exanple 0.01 Torr
or less. The baking in a 25 vacuum may be conducted after renoving the
anti-electrostatic film after wping treatnment, or before formng |ight
emtting elenent. A second insulating film948 is formed to cover the bank
947 and the anode. 944. The second insulating film948 is an organic resin
film such™@%aJighti smigng clement the anisiscrestesie flmoP4a ipatmoveddenniates
film for i ' ' or ati : el 30 or the |] to a
thi ckness ol Tt o o e e R ARl (RRCE Mo Rimd gt Fivhe
surface ofavifparaopdin®dida pavitidiethay edidedesantlh degsirdalichnerdfitifd@chbaht A
emtting el enent can. 19 be prevented. An organic conpound layer 949 and a

cat hode 9%58SHH ds¢dbioreEm b bamk 9%4ddpHus cmbedimant ng heibank 948 inyisevalpdimatiton. A

MyAg el.ecir, ' . for the cathode of the light emifting elenment in
this erbol iarBrgﬁ[tf, a%‘ﬁfﬁg‘tc RS ﬁ%a‘wg%“lb‘gd‘@éami‘&%? gn veicg, e
organi ¢ cageinid doawer wl %hd wirthgl (818 iDadperddhatFihay). | Thadeirtduga 4Omay bk ght
emtting layer, a hole injection |layer, a hole transporting |ayer, an

el ect r on PERSHIPthhPPEwien leing edgeint aftar it iinpwoghiomtd dyeprocessimgf foem famyer
etc. in pnia)linn%tlil %n.mlgge sltructure of the organic conpound |ayer used in
this embodi meRt W MR8 4EEEF bed in detail below. In this embodi nent,

copper pht hal ocyastigh$ e dilmas used Yol BeiAhROLY mhh@aﬁ%odiﬁ]&zlﬂ@g&ﬁeﬁﬁ'dg' NPD
is used for a hole transporting layer. Both of the |layers are Fred y

evapor'at ifém. aspalyaphide ditint an rgrilliayfim, i s BOSr (bedzovexivbutene)t filing wsitiost owide .

di fferent, mate{%li ?Jks are us d for different Iight emtting layers to obtain
organi ¢ CHMnBLHE IKEyaYPE Ysad mosarpe caspg htlhgrbagk P& maptbe dpr&angc OTPrEARE gani ¢
conpound by &l ® i QLB Jr fnduly .eﬁﬁgﬁi i eadftid 2 OB t
emt red | i“ghtl, lSonliejs that] Sté]nmiﬁt%ggr e nOFBFg S’t“?‘;eaar%af)%lgsug?%%{f%g%t?e E'Fnueéﬁ?i ght.
Al'l typest isfprdembleito ecxhingpphuncschsiies scralie fifrd p@ thdaypeefvan lat trimemihen g or e,
it is po'sai%(?le to use a netal nask to formlight emtting |ayers froma
mat er i al @ AR GrarVBen 2 pep-peigsasiive ervlic filsads ysedait|is preferebii to performalieat t hat
emts.re I I &af,Qr . a ed wth 0 DCM I nstead, N,

N di L ?rc?{’ﬂ E?f‘lefgf,‘885%%{5‘%‘25}?@&%5@50g‘i’%“cﬁ‘ﬁbf’?zk'(Zn(sa| hn)) doped- with
(1, 10-phenant hr dlekteyiping &€dimedt & pogsiytedPs® PR SurfaceSodiRNaicAk. €1 @ns um

(rrr)  (eu(DBM 3(Phen)) that is an Eu conpl ex may be used. O her known
mat eri al &M gmgngothe fsuifaesegl the anode 944 is wiped using Bellclean {(a product of Ozu
Corporation) to level the surface of the anode 944 and remove dusts therefrom. In wiping,
pure water is used as a washing liquid, the number of rotation of the axis around which
20 Bellclean is wound is set to 100 to 300 rpm, and the depression value is set to 0.1 to 1.0

mm (Fig. 6A).

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

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

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

30 or the like to a thickness of I to 5 nm. By forming this insulating film, cracking in the

surface of the anode 944 can be avoided and degradation of the light emitting element can
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Alight emtting |layer that emts green |light can be fornmed from CBP and
25 Ir(ppy)3 by coevaporation. It is preferable to forma hol e bl ocking

| ayer fromBCP in this case. An alum num quinolilate conplex (A g3) and a
benzoqui nol i nol ate beryllium conplex (BeBq) may be used instead. The |ayer
may be formed froma quinolilate alum numconplex (Al g3) using as dopant
Coumarin 6, quinacridon, or the like. G her known materials nay al so be
used. 30 Wﬂri?gﬁmedem tti ng | ayer that emts bI ue Iight can be formed from

DPVBi that is a i styl derivtlve allg
6- hexanedi ani nat ay%e%(mpctuz (aisr ﬁﬁ%ﬁn@ ﬁa@@thpge 333 AV %ﬂﬁeﬂ OBHBE 8E0R%vi ng

an azomet;Qing; wsdbaaa Ratloh 03AGv R & g
2-di phenyll Vi hy ) bi phe\nyl p%[ﬁ‘ﬁl\‘}sl ga e\f/k\)lmrﬁdé%%q‘% efr?é the thhOd‘::I?rfut)hv?/nlI ght

mat er i al ssoming ekmentbm uﬂedmbéﬂm&alnectﬁmanhetrrlmmsmommengiql ‘v erbel shell drgredl. next .
1, 3, 4-oxadi azgle derivatives 4-triazol e derivatives (e.g.,
TAZ). &r HKergamiecempouns laxgea 4P éva {aﬁ@n@ dhat hasninaddisedp wil et cniyeg layem thi s

nmbod
2t hi ckncer S ep iy 4 RO R SEUTIE ob kleph b IR, PLatUARRERML T ©

| ayer havhjegticn lager Habfer [Stdruat.uhonbina0im| eftRdirubird 6 he erQMd und he
organi ¢ conpound | ayer 949 is 10 to 400 to nm (typically 60 to O nm in

t hi cknesdayeanepdipdhis smbediencysevill ge Q@Ctlbecmoierwht(eﬂqw cally 100 to 150 nm

in thickness. Aft he ,or.gani.c_co ayer, JS rrred de 950
of the Iight I'?tﬂi“%\gngﬂo‘j Hi- C%ppFoPﬁ@glOEK/ &apor rt? Un dhf’f? 'Phecg ayet
enbodige Nheré\efg'%gNP@ us@dd freF - daamecemki@&ll@%qa;e&l nB&thQ:If 1fO I&ﬁrcht éﬂe%nﬁaﬁb

cat hode of.the |ight emttlngeenen Wever , is - oyflﬁm(an

al | oy fi lemangatignum num and lithium or a film obt ai ned by co evapor ation

of alum num and gn enent eI on o Go eriodic table
Tyl 90 be. sed ™ HEUSTER RS BLA Mgt Regne Mo OT e QOIS MRt
struct ur greSHQWok @1ﬂfér9m 11@@ enﬁttﬂf?:r fak&@ tg%ta‘iﬁ'%fﬁdé"@orﬁﬁtﬁﬁﬁ 19¢¢ts tﬂJ?eenﬂf gani c
compound | ayer 949, and the 20 Cat hode 950.-everl ap correspohds to the

|'i ght - enlighi nbdxﬁeeﬁmmlom pFiechargagic @mpommomayamdfoamamm hizin reelboliiert GO ar e

TEl s of the drivin ircujt, and constitute a CMOS. A switching TFT 1002
and aliuquﬁﬁfyp(’?ﬁrn‘?‘%éltﬁ?tnﬁmﬂfqd lighfp gney thatrpmil green REMtH G Pngolial BRIt Bie TFTs

of the dyjpi ng&lﬂy{g@é’bf oiRAfic oG pbidF 1296 rs i orRib e 8L PR JrhRSh. CaheRBofeOf B ON

t he same Substr at
possible to use a metal mask to form light emitting layers from a material that varies

between different pixels.
A light emitting layer that emits red light is formed from Alg: doped with
20 DCM. Instead, N, N'-disalicvlidene-1, 6-hexanediaminate) zinc (11} (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 formed from CBP and
25 Ir(ppy)z 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) mav be used instead. The layer may be tormed from a quinolilate
aluminum complex (Alq:) 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

distylyl derivative, N, N -disalicvliden-1, 6-hexanediaminate) zinc (1I) (Zn(salhn)) that is a
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25 In the case of a light emtting device using a light emtting el enent,
its driving circuit can be operated by a power supply having a voltage of
about 5 to 6V, 10 V. at nost. Therefore degradation of TFTs due to hot

el ectron is not a serious problem Enbodinment 2 30 This enbodi nent

descri bes anot her exanple of process of manufacturing a light emtting
device with reference to Figs. 19 to 22B. 21 Follow ng the description in
Enbodi nentZine,  qofwlex elpying arhrazoghthitve ®mgpund as drsrilignd.wer| dy et'$iof(2,

conductiv rr5907 nd, 90 te| suI ting film906 as shown in
Fig. 3A ar%e‘LP ?{“’%h’é‘t){l)a‘éah%’géﬁﬁt"ﬂ}l) d ﬁﬁr%E BIETIFS: o Qihis RGHALEEICUES TS
907 and 9Q8qaeqiseiched 5 using masks 909a to 909d to form conductive

| ayers 3901 to 3904 having a first taper shape is described in Fig. 20A

| CP (inductively cﬂauq:ib@cbnpdr:asp@r)ingﬂa:vh'r hagfoirmdm&d f oy 3,t-hosadiLbRhengatiddough
et chi ng_gas €not limted and 0O, are used to etch a Wfilm and
a tantafu Frﬂ*’&@lequr‘ﬁ?“"i%écéas—ma)ow thgdike san byryseddpr the&mtf% Lfagsporting

respectiveg y¥r, Sefh £R efod{m dt%% 4 1, ]é) Y. tﬁ%l@gerg‘}aﬁvg @%{L grrm hbé/ ag??rgﬁan ll(hF

given to a c0|Ie el ectrode at 'a’pressure

(13. 56 MHa)hipiawss oDI0 LEED Mhi s al so given to the substrate side (sanple
stage) so that substantially negative self-bias voltage can be applied.
Under these firstNEWER|thg %R@HQlWRSnéhC wedanicy compowwd [dver ihgviegchdamimthave

a given s r, e, i s.changed to

ratio of %}a frfg%/]vgérg@ e&ﬁt hg? g]o T §1§‘F% g“eéﬁg’?nl%ﬁom AIrEe fég P(MQZ‘}O(LOWH
of 50010V e @pieNiyte) & £3U hag iehedneadend &R @thode RHESSHI & Q@‘m JamP ydiBally
generate fl asma for 30 second etching. RF (13.56 MHz) power Wis al so

gi ven to #¥bloskpdsimlkinghickerss( sanpl e stage) so that substantl aI I y negatl ve
sel f-bias vol tage,gan bea ied. Wth the, eof

tantal umnitride “FF1 #S ﬂfgoagﬁecwff%n%méy%r ’é'[?é) -athe o ta% &mﬁ: ﬁ

Thus for negiti® eldifent Q0 duGhdd By dva pf@rﬁﬁorﬁ%lthﬁsoen%gQM?:av'MgAg is! §sel fbmer
shape. The taper thereof has an angle of 45 to 75. 20 er to etch the

filnms wi t%dﬂcﬂ\@aﬁvhrnglaamsmascﬂm ca.thodehd the dightdernitigng eftmpny. f Howevehe Al
etchin ed 0 to 20%fo over-etching. Surfaces of
regi on of h%ﬁ%p(ﬁ Q%’% IE{\;' Eig“"f Pf rﬁ%’@“f‘hé‘f‘ af @IBY oF ot SilEY ahtatped My
first tapgfev gaﬁ@ioﬁ%g}ﬁ%hﬂrﬁ ahax%&me%@%oﬁg?ng%oé éﬁ?ﬁ'@% g&}%dﬁéﬂéaﬂféed by

about 20 to 50 nm (Fig 0A). Subsequent secon atnment 1s
conduct ednasalsmbwnsadn Fig. 20B 25 vmthout r enovi ng the masks 909a to 909d.
In the second et g tr at ment , and Q are m xed as etching
gas, the ratio of Wﬁléftéi‘kgﬁbf“@ﬁ‘fmg dees hpyng ghy stoustyre shownig Fig.

6B. A portion 951 where the anode 944, the organic compound layer 949, and the
20 cathode 950 overlap corresponds to the light emitting element.

A p-channel TFT 1000 and an n-channel TFT 1001 are TFTs of the driving
circuit, and constitute a CMOS. A switching TFT 1002 and a current controlling TFT
1003 are TFTs of the pixel portion. The TFTs of the driving circuit and the TFTs of the
pixel portion can be formed on the same substrate.

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

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

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

light emitting device with reference to Figs. 19 to 22B.
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an RF (13.56 MHz) power of 500 Wis given to a coiled electrode at a
pressure of 1 Pa to generate plasnma. The substrate side (sanple stage)
receives an RF (13.56 MHz) power of 20 Wto apply a self-bias voltage

| ower than that in the first etching treatnent. Under 30 these etching
conditions, the Wfilmthat is the second conductive filmis etched. Thus
formed are conductive lavers 3905 to 3908 having a second taper shape.
Surfaces of regi ofslloWinghide gaseiptins b &mbagifhédtn, IRSstehabp afBugOthecRMLred
with the secand taper shape  conductive |ayers 3905 to 3908 are etched and
t hi nned by”'4HB&{V903YSS @gCHW‘W? &ims dRH\ind FOBHn thesgasy insukkrg fiinr 416 dopi ng
treat ment shw e ANEYCE LA, I Qridope the sem conductor layers with an inpurity
~elenent that giveS the n type conductivity (n 5 type inpurity elenent).

The first dopi ng Gebagoenly, ugescesOWwhd@Pihe CohOictivl) et N iRNSONatNQHfeTBS S
separation.. In the doping, the second taper sha&e conductive lavers 3905 to
3908 art UYBY MsskSUdndo %ﬁ%ﬁmif@f@ crBptigadaydrsl $R(ddtob3oHyltvingen fost taper

phosphi ne e - by 1 i.s.used to formn type .inpurity regions
3909 to 3?3@%‘?1@%4‘:%% ‘é]ib%ga%d‘ﬁ' g@p “‘l“ﬁ%ﬁ%i&c uplpe RaRaY fiching py wied for his
concent r attchingl NThbests enhiagndyed Mot -AY&QE 021t SnPOR urd QicdNE i YRE £
impurity regions 3909 to 38 2 forned thr'ou%h this d(')f)lfng,e \Aﬁie(r[;bf]]] %gﬁtngn an

n type i fapiplen evigide film. aThe gastflavoratent €81 i@A and Gntiaicspqtioslpherwesi n a
concentrati f, I 0 | x 10 oms/enB (Fig. 20C) ., Formed next
are fir st}irrsg};}(@ aé'gllé: 51?1305]@%1}%)?3‘59 %%qjﬁ)& 8By eEdQ/élcog%de%‘é‘?ﬂeé’éﬁd’ﬁ‘é%“Wﬁ

| ayer 51090 BPd f90fhe GEERECIRY ¢l3/56 BIh)BHoNRE BRTSHTES s %9&%1435% OV Msiat-NE

15 second.taFer shape conductive |aver 3907 on the sem conductor [aver 904
and coversda(spapie $aga)ise thas siestantially oegatiay self- D04 . volthencansecopiiedopUnder

treatment, i s conducted. |J.n the . seco dopi ng treatnent, the sem conductor
| ayer 90375 g(s)eg T O %Orfqh'é‘a?gb@ﬁg’g tf‘glﬁéf' et%g%tgéw&%ﬁgu@pisb@q ayer 3906a
to have an n typerhdiiftet e LR t 1L.al 08, )i | rity

el enent in a second cor?cen% r%@?ggagﬁkﬁﬁﬁ%&%ﬁ?@V%%e%flgtﬁgggﬁqg@gﬁta 20

3918 t hatthereof igiset @rB0n' Wy mel RAPLE.5G yIHA) powst of 300eWtikighvin cOn eeidd dédiideeach.

The n type_ inpurity region 3917 formed through this doping, which contains
an n t’&}pé“flr%%g'i“lﬂff 1elf3e‘%§ﬁfleff‘"r"r piesaedend0 seshed aichigi oRF (ééﬁgéﬂHZbMMrus

in a conggn i 1. / . Jhe n.type inpurity
r egi ons gglgv g%\daggggige%éer’(r%‘g%gﬁ%ﬁgﬂé? ﬁ%agalﬁ%gs}a%gf s ‘litc%ubgtél 'tl‘glynn%%‘m “type

i mpur i t y self-dmmsntoliage aat tbierappliah c aNtth alid fixt@RCEHE CEQME TN, PROSRRAINSItridd I N a
concentration of ‘1 x 1020 to 1 x 1021 atonms/cnB (Fig. 20D). As descri bed
above, t hidmmndihe Wklm areyetehedias abeuidhe sume sites Biusrforperk atentpacoaductizt enent -

Lype T mabry A ey b i Mo ek Y o dsRP iR e e g "
dopi ngo stieprden tb fetch the films without leaving any residue on the second insufating film, the
etching time is prolonged by about 10 to 20% for over-etching.  Surfaces of regions of the
gate insulating film 906 that are not covered with the first taper shape conductive lavers
3901 to 3904 are etched and thinned by about 20 to 50 nm (Fig. 20A).
Subsequently, second etching treatment is conducted as shown in Fig. 20B
25 without removing the masks 909a to 909d. In the second etching treatment, CFy, CLo.
and O are mixed as etching gas, the ratio of gas flow rate thereof is set to 20 / 20/ 20, and
an RF (13.56 MHz) power of 500 W is given to a coiled electrode at a pressure of 1 Pa to
generate plasma.  The substrate side (sample stage) receives an RF (13.56 MHz) power of
20 W to apply a sclf-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 3903 to 3908 having a second taper shape. Surfaces of



enbodi mrent. However. the doping step may be divided into two steps to dope
the 30 sem conductor laver with the inpurity elenent. Next, masks 3919 and
3920 for covering the sem conductor |ayers 901 and 904 23 are fornmed as
shown in Fig. 21A to conduct third doping treatnment. In the doping,

di borane (B2H6) gas diluted by hydrogen or di borane gas diluted by rare gas
is used to form in the sem conductor |avers 902 and 905, p type inpurity

regi ons 3&2lomnef BO23tet hatlathgoOfilAIMNG6ANR dry POL LSREYD &ith @hEBRDhA Itdhed shiSt
concentrati o andwg tgge |n£9ur| ty regions 3922 5 and 3924 that contain a p
type irrqu‘?‘t‘{}CﬂYf'e t16 3P @ 08 grractelmlamdtthinngdby abphe(pta Jtpem. i npurity

regi ons 3921 and chacontaj n pAypg inpurity element in a first
concentrati on, co%’?[é?ﬁeret{)@r"gﬁthlenrealsecglﬁ?lghtflf%tc{‘%ﬁmgo[feaf“éﬂ1’@?8”‘4‘5{‘?%[ o daper

at oms/ cm theamicondbetop ldyyewitiRHidpyrifeeRBst BI22vaNthe3Pdbe MAHEIS g%ai n a
p type inpurity elenent in a second concentration, contdin boronina

concentr atPBATRLIYY glemgn®. t Bhe fixstidRingtroatsicohhisas doralopingThe ipjetyme ions
impurity i 2 and 3924 that cgntain a p type inpurjty elenent in a
second CO‘E{@%},‘?@??%‘%})&&% &% o?‘hﬁ,’ﬁ ‘F’Rmrge eogﬁ%‘)“(dﬁégerdgzg}clcz?ﬂfhﬂ%é{e BEenP Pdper
shape  copuhscire \®ed 2y a5k SHOBLAPAIn3 IPER) ot ASRRAIGY hDdbkdh o?f;fj’?sgein}«,' 3t

interlayer insulating film3925 is fornmed " froma 'silicon ni ifTmor a
si | i con odipted by chee £hy inused retbrioyn plpasmpufiyDegionh 299 @ IMRaknesstaid sn 8f 50

nm In or_deéito Igiytiv‘ﬁ]eacti.vation treatment to the inpurity elenents that are
used to doBe 'PRETYHIEEHGTCE S CRpSPUTatinaHp the semireRfuqiyy kpa il %95-410C

using @ fIHREDe implH i {oRiYt S0l DE; L. canduct or

| ayers by hydtr:}%gen-ﬁr eﬁergglggs ??% t hé2 @W@c@%&{%ﬁ ? frﬁlqglgsl?lﬂ &ﬁgﬁ%g%’ i%llmc%nnn

oxyni t ri depd inhpritihlemieetin 4 fimatonenttrativy, &mtAs phespadrudyn 0tbefentrBlidiosts] ¢ han

t he net had.d hat ©Q uses & furnace. A heat treatnment nethod by RTA may be
used insﬁgadto(a]ﬁlyﬁuaml?ﬁ% Jﬁﬂzoﬁét hod using gas or |ight as the heat

Souroe) b e RSt 53k TSl AR Ba0M 94018, ARSSE, o

insulating filmfor covering t el"ectrod

filmis sémicoedugon hyeks @0Deat 06eadspRitivelyDind BeedvpatmdskeRARAL: @vERSRAer e
is set_to a reduced pressure nitrogen atnosphere, in order to prevent

oxi di 2t PEPrdraneR shapsrandudtive laver A9 the Semisppductdrdaysa 84 end coveaslepart

Al t er nat | : ] or -l avers be jrradiated with secopd

har roni cb%/%é/zserrlﬁnl'fh' &?clﬁ%{?trq%f@?% YAGT}1 a%él ?(_’ngésagoé’é‘?g LGRS W“ﬁdﬁ‘geﬁboaﬂ,tg‘?her e
are seved@ndwpig! tbeattbnty tHeSsehli€ondIRAF 1dy¥r 002 BRI d URRAh th@RBnd Bfer
sem conductor |ayers, and an ogerator can choose fromthem one that suits

him On ghperqondectivatlayar p8pa insaveari ndypd Impadpsegion S8LDH icnbieirs amen
insul ati f}%efinWrity element in a second concentration and n type impurity regions 3916 and
20 3918 that contain an n tvpe impurity element in a third concentration each. The n tvpe
Impurity region 3917 formed through this doping, which contains an n tvpe impurity
element in a second concentration, contain phosphorus in a concentration of 1 x 10" to 1 x
10" atoms/em®. The n type impurity regions 3916 and 3918 formed through this doping,
which contain an n type impurity element in a third concentration each. contain phosphorus

25 in a concentration of 1 x 10™ to 1 x 10*! atoms/cm’ (Fig. 20D).

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

30 semiconductor layer with the impurity element.

Next, masks 3919 and 3920 for covering the semiconductor layers 903 and 904
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30 3926 is forned fromacrylic. Asilicon nitride filmis fornmed on the
second interlayer insulating film 3926 by sputtering as a first insulating .
film 3927 for protecting the TFTs 24 frominpurities (hereinafter the film
is also called a barrier insulating film (Fig. 21C). On the barrier
insulating film 3927, a transparent conductive filmis formed to have a

t hi ckness of 80 to 120 nmand is etched to forman anode 3928 (Fig. 22A).
The trarfspéemind & shawmode Fig 21 g0 exbddit ntbind dopimgnireaidientn tih thexogmg( 1 TO)

film or tran nt 5 conductive fil m.obtained,, m Xi ng i ndi um oxi de
with 2"t st B, e Py ogtionsh oS frnate HAUFDGS ot GBS BT B n i s

then for nBeh tiR ufdemi WaTaY . [ oy : | '
ogi ons. 3018, A0 SaR ae L 802 b et BRI h TR o

| ayer s t @osleimvep gpesopnoy dlagemns adirstdoatantmbgh embp tyeemparityaetionoBbex are
formed_ by gré gtchi nﬁ. .10 A netal conductive filmis fornmed by sputtering
or vactuffevapoIA COR ANy P [yRG {TRPYEY clremeny Ik 2 $6590d cpRgerfaiRni sTRhBAYRR ched
to form Wi ki®s ' 9, 10138 - 0 it awi n t he
W ring || hRARS FopRAT E CaOP unic ABHET A8 (AP Wil lEmEbH R |1
with a tkomdenests rofcob@imbarandn ancarkémsatibi lonA Al10T 10ad [k0y0*t klom)s/omh™t éuch.

t hi ckness _of 500 nm 15 Next, a third interlayer insulating film 3936 is
formed t dNEBVEPE iTRITIE SerAOOBE2 aad B9 hevhich cagam mp&vBIrPUriy JomENT iNGwW, . t he
manuf act r ) Q. a.step wher. suhstrate i-6 _noved from a
processi géé:%flgggnﬁ Zlfra?%nl’ %Sﬁ%%aéclrﬁ "zﬁbcgfl?eélttrg{lg? ﬁgsé‘. ﬁgf %oe? g E:t’ elaggoélbsﬁi”& as

firsticl eh. r v type an;wrage%ﬁbmm@mmmftm RbMdinta b itgHtimpRbik EleRMdnt
el ement (hereinafter referred to as second clean roon in order to reduce
the riskil@ TBLORH £PRRENtrAom picafarmed nint wizions dhatt feerlipkdiki seeonetaper shager i al |

such as or.. us or cathode of the light emtting elenment into
the acti égendlu%]/‘él\%gy%? g?@ﬁea d?EngbgaTo avoi d contam nation of the TFT substrate

by dusts in the Akkh@bslin Bl€01 BOS Fidd iisedhRs hhul@ing FHIRADH S is Ehghciffom a
substrate by static electricity during the noving, a very thin film 3937

havi ng asiliegn nitrdeciilinr osa siticen exynitide fimrfermed by plasmh &VR do haveas thixkness
anti-el ec static fjl is farned on the third inter]ayer jnsulatipng film
3636, Prriet ST - OF aeder 3% elyEias YT G ueI 40 b FRRNTRY GlAET bR Sh  can
be r emV&ﬂJebbﬁeV@}rﬁéondﬂ@t%P!hﬂa@rs?rhehf KEatehEts E?rfﬂ%éd r@t;ﬁb@dé {dmda f"c)lgr@%e.

firlm u e stored

Instead of formng an anti-electrostatic the substrat & nmay
i n a caskEhis Apahiteatnpdnt plse\hydtdgagpted the serngbadiaordigehby edrodanmedmsetlifromg

movi ng. Before changi.ng pr.acessi ng roons. the TFT substrate that has 30
fi ni shedf fgic ?@ﬁgdfglf}@g@rﬁﬁgorb@(y HPeli®d to operation testing. The st eps

up through this The heat treatment may be achieved by other methods than the method that
20 uses a furnace. A heat treatment method by RTA may be used instead (including an RTA
method using gas or light as the heat source). If the heat treatment is carried out using a
furnace, an insulating film for covering the gate electrode and the gate insulating film 1s
formed prior to heat treatment, or the heat treatment atmosphere is set to a reduced
pressure nitrogen atmosphere, in order to prevent oxidization of the conductive film that
25 foﬁns 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 interlayver insulating film
30 3926 is formed from acrylic. A silicon nitride film is formed on the second interlaver

insulating tilm 3926 by sputtering as a first insulating film 3927 for protecting the TFTs
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point are for processing in the first processing room(clean roon) which is
shown in the 25 flow chart of Fig. 19, Various cases are conceivable in .
noving the TFT substrate fromthe first processing roomto the second
processi ng room For exanple, the TFT substrate may be noved between
different buildings on the same prem se, or between factories (processing 5
roons, e.g ¢l ean roons) |ocated in different sites but owned by the sane

i ncor por at TR, Mg tigsdhgartienthe dimds alop celled adiameerivsohsing ily) (Figl B&H. r oons)

owned by differentpni . ' 1 n se,. ving i.s carried oyt
whil e taking a car%ﬁ ﬂ%ﬁ%@gﬁéﬁ‘%@“g{%ﬂ %wgﬁgaﬁ‘?dégg.m?ﬂ%ﬁfeﬁﬁg ‘?TECHH’Fﬁé?ure
process priageedfickesdradEBSISI 1Y A ahdl@s &L BAHA QR SBHNII9TOGER. (2lganTHEOM)
which is shown in a flow chart of Fig. 19. The TFT substrate brought to

into the JBESPRICHElREES9E Hythisoombqdinerins pomejumn sn weaish T film, wat ernsparane move
th ti.- ic film3937. Third inter] insul.ating film 3936 i
ot ched fo PATMER il bribidyRidng R okt TR0 ShHE 3ok (4ad chat

coi ncides with thes pési@l mbdid BiMing @NEited Bouh QSRR for@Rd th Sfoﬁﬁ%ﬁgxgt hQiegover
a portion where the wiring line %934 is'in contact wth the anode 3928 and

to cover teachiEggespestiveindhaitopwritggegons 3916hB318% 3B amd RO 3 tiiee alSfdomok 13938
is formed froma resist to have a thickness of apout 1 pm _At this point,
the oper At SPERRTICHE 1RGPS BLSTEF FOPTHEEE AT GRFLRGCaRR s Rsi5oRiet Brlstight
into the spcRnded By @ResshiAg room In order to prevent degradation of the
light emtting el enerit due"to noisture and gas released fromthe bank
3938, ftihe surface Aofmetdieobdunkivada issfoansebedpiidringarsacont cvafbransibad i ng
film3939 that |s a silicon nitride filmor the |ike. The second insul ating
film 3939PRUECTR! UREE BMasK f I Penfi®r isphen stahpdhdo tfaen wighg ling 12 ol Bvent
fromnois : i CallS I.0n, .Qf - 11 gh mitin

el enent . Zgég%%ﬁgﬁﬁntlﬂgys%gn @ﬁgﬁﬁgg ﬂﬁ% 1? i’??l%f:g@ggmlneé@g{%@m&% frg% 4

second batamiaateiofiaUli dtlinngith ial tiicBRES of BB xin arddé 5[16? DA Btfok Filhgdkath 4 N a
vacuum Ir}_‘éﬁorder to rel ease moisture and 25 gas fromthe resin insulating
filmfor MFkRERLhI Bank, the vacuum exhaust is conducted at a constant

d f f 0,01 Tor. I . JIh Ki '
e contiuct ed af N FeAnurRg e <aeBhbe v o858 s R PR BT bl eBell ST ng

light eniid ag weligiTnés 30BX ko 3885.0r9aW] e CANMPMIG| RY&Iss 39Qeis 1S aragy by
evaporation on the second 30 insulating film 3939 such that the organic

conpound WBS#Sr theosibstrpist is momeddTonnia prachssingamenie f8ofermigy 1 HEF T sybstiate
conpound dh@e%af%?%‘gferraedct%t ZE]SO 1%t3c éa:l'a li’O%III)Ot%nE%r(?(}éSSing room for forming a light
emitting element (hereinafter referred to as second clean room) in order to reduce the risk
20 of mixing the alkaline metal from the alkaline metal material, such as Al or Mg, used for
the cathode of the light emitting element into the active layers of the TFTs.
To avoid contamination of the TFT substrate bv dusts in the air and
electrostatic discharge damage of the TFT substrate by static electricity during the moving,
a very thin film 3937 having an anti-electrostatic effect (hereinafter referred to as
25 anti-electrostatic film) is formed on the third interiayer insulating film 3936. The
anti-electrostatic film 3937 is formed from a material that can be removed by water
washing or like other simple methods (Fig, 22A). Instead of forming an anti-electrostatic
film, the substrate mayv be stored in a case capable of preventing electrostatic discharge
damage during moving. Before changing processing rooms. the TFT substrate that has
30 finished the steps above may be subjected to operation testing. The steps up through this

point are for processing in the first processing room (clean room) which is shown in the
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26 evaporation. This enbodi nent uses a MJAg el ectrode for the cathode of
the light emtting elenent, but other known materials may be used i nstead.
The organic conmpound layer 3940 is a lamnate that has, in addition to a
light emtting layer. a hole injection |layer, a hole transporting |ayer,
an electron transporting |ayer, an electron injection |layer, a buffer 5

| ayer, etc, in_ conbination. The organic conpound |ayer in this enbodi nent

i s formed BYW haitebRignd®t he description of Enmbodi ment 1. Thus conpleted is
alight emtting dgvi having the structure shown in Fig. 22B. rtion
3942 where the ano§%h§§2§$“iﬁ% SPGENEYe Bnpsuivg %g9t€r§§&6?“éﬁﬁnlﬁgp?”“
cat hode 39¢bcayiizl raPmQAO tHELSROMASokssti3&obiINFof Bidnt flOIh &M BNbstrdOrAS be
descri bed above, by separating a processing roomfor formng a TFT -

subst rat e Jevel betgeen dferasit bandingony ther mmeaprpmiseessbatgesrofamokios (frocessing a
light emtting element (e.qg., a.second clean roo an active layer of a
TFT canr:gberoglrn teBr &G F SAEOddﬁgkﬁﬁif%ée%tt%ﬁ W@FH%QV “éeucélﬁledg?%PoréPowrysed
for a cat heeRef fadrotic@Proittihg &d&nﬁ%@”%@anﬁﬂ&ns)%%%@'diﬁ%nﬂ ih%&&;gﬁ%‘gﬁ.' ng

device is obtained. 15 Enbodifrent 3 Fol | owi ng t’he description ment

1 or 2, tHeanueedfeanuing ipraced sutuphild thkiap glratehet 84 épnaak thoTHT Bghsthe. second
i nterlayer insul at_", ng film (%35 or 3926) is finished. Then, instead of
forming the first THEUIREMRINYIEACEPYSESSITroeas i Presrssing ipthssheondrsaeassing 20

is perfor I: Vers | ! p | i.fy.the surface
of the seggﬁgqe%e%\l?g?l gyeirmlh rllggi %{nﬁ}ég %‘??’nm(rgé{sﬁ%r i%g%&‘ﬁ?@%&?&&%@% I
be desapi betd tiet becord grreceeing aoomi (cleah. robing) feo@pitkdi R Wakerio i REshat thag

film (935 or, 3926) receives plasma treatnment in, for exanple, one or nore
ki nds of @§ad-escatrebtetie fHmod¥ithe Tdiduintesiaren silatng ffilty36gisnetchegstonfarmogen,

hydr ocar b g n. _hydrogen fluorjde, .and rare gas. ch as
Ar. He, o?gﬁi{e?,@bgoe?ﬁéatg gnakcg%g " Pgerxn'g%\ﬁeafpgﬁlrtrlga I(I%% (E%%Cmgeﬁr‘?'él?:é oPlxgﬁg'gg"écond
i nter| ayeeminsiglehindig), ahd IstagedabtoovaQ2fortion whbf 18X wWsdindhd 393atik 6@ ncftt oup
on the surface is cha%g%d to a different functional group. The surface
nodi fi cat ¥ol GF anpde 38&henel Tortovet dyedgeneiuthatanede $928m (988s cobo@@RA), ths

th i d . i.n Fig..7, dense fil 5B is f . Ih
Sur 1 acd 35BS ALisCORRe o o ook tp FeViChietics” by L 4357 or AGGbpoInpihe
filmis capéadom ttih@ndy bépedRaRd fpalchbs$ tl@??%‘fsjuﬁﬁﬁt@ﬂrou-éﬂleinf[é kiR RIBNENT S

rel ease of gas or noisture fromthe organic 2
processing room.

In order to prevent degradation of the light emitting element due to moisture

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

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

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

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

Next, the TFT Substréte is baked in a vacuum. In order to release moisture and

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

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

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

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

anode 3928. On the organic compound layer 3940, a cathode 3941 is formed by
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resin film In this enbodi nent, an anode (1 TO is fornmed after the surface
nodi fication. - thereby avoiding a situation in which materials having
different thernmal expansion coefficients receive heat treatnent while
being in direct contact wwth each other. 5 Therefore, cracking in the I1TO
el ectrode is prevented and degradation of the light emtting elenent can
be prevented. The plasnma treatnment for the second interlayer insulating

film (935VeRoraeas) HHy epbogien wes or Mehe slackpds domihgcabpdaef tholles!l The

cured fil [ r erformng plasm treatnent. on the surface of
t he secongh}qﬁﬁgreilezrfl%?’ ?r‘rlﬁgh‘ﬁl%ﬁl‘ LPOn“éI? ﬁdwﬁﬁagdg%ya%? usﬁ%%%dgﬁa{rh? Qref B HeE P8 "GN
organi ¢ tigyer 0940 Atd BeiAERE @i Bds, infadANRAAH aMRhEekitftlS1a0k:, 98S1eSRje8GS LM vdr om
the group consisting of hydrogen, nitrogen, hydrocarbon, hal ogenated”

car bon, hypdwobyemsppuicgilaisr. ardeatmndraggrtifslagtr, aselattyorHajectpn Nekr, a buffer
Accor di ngl the.cured. fi.l m 935B contai ns one of .the gas . elenents out of
yr ogeh e Badh R ariRhr oHin oRaT GunaY Ot G B RybregEn B HoRe:
and rare gafRkefk dScftion'd Eodiiin 15 Enbodi ment 4 Fol lowing the
description of Enmbodiment 1 or 2, the manufacture process up through the

step of form ng tAbusecopitadns er ight emiithgulexidertgvingl the 83&uas siRAE6) Fig.

fini shed. %’he%, as. sggvxg in Fig 12, a DLC film936B as the first
i nsul at i ng2Pi | M BEEOR S9foMhsEs bR anode PR bt erganic sompprayd byeh e handdhe i | m

(935 or 392Rdde HANRLAG) 86&&@5&5% _tﬁ&%lgkggﬁi%%gﬁgln%gtgaw ng a Ramen spectrum

distribution that as ‘an asymmetric O cmt and a shoul der

around1d 300 cm 1. Adhémcritaeiasbived byyseparnitiag oh pratassn t@sh eor fbAgInPLL THT m
exhibits a hardness of 15 to 25 GPa. The DLC filmis also characterized by
its excel Pubntraed§igst hiEY dernciven) dsm.a MoFessgrroomsior Hernpng 4 Jighh emitinge

for med - at g gimet al ULG A0S RSEHESH JLAAMLETRE] 3e4 8,00, 1006, hxagpl es

of the net can used to’for I'm'i ncl ud spuet ering, ECR

pl asma CVidkaliieghetal egteeiacsuchlaasrar MbusedTor 4 EAAhRRBN2E AP OnAtin @ Blembland
t hickness of the DLC filmis set to 5 to 50 nm 30 Enbodi nenf 5 This
enbodi mendn gesentdight emitdag deficedifpbsyiedg ot her insulating filns than a 28
DLC fi{smto formas the insulating film936 on the second interlaver
insulating film(915. 3926).

Embodiment 3

Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (933 or 3926) is finished.
Then, instead of forming the first insulating film 936 of Embodirent 1, plasma treatment

20 is performed on the second interlayer insulating film to modify the surface of the second
interlayer insulating film (935 or 3926). This method will be described with reference to
Fig. 7.
The second interlayer insulating film (935 or 3926) receives plasma treatment
in, for example, one or more kinds of gas selected from the group consisting of hydrogen,
25 nitrogen, hydrocarbon, halogenated carbon, hydrogen tluoride, and rare gas (such as Ar
He, or Ne), so that a coat is newly formed on the surface of the second interlayer insulating
film {935 or 3926) or the existing functional group on the surface is changed to a different
functional group. The surface modification of the second interlaver insulating film (933
or 3926) is thus achieved. As shown in Fig. 7, a dense tilm 9353 is tormed on the surface
30 of the second interlayer insulating film (935 or 3926). This film is called a cured film

9358 in this specification. The film prevents release of gas or moisture from the organic
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Fol  owi ng the description of Enbodinent | or 2. the manufacture process up
through the step of formng the second interlayer insulating film (935 or
3926) is finished. 5 Then, as the first insulating film 936, a silicon
nitride film936 is fornmed by sputtering using silicon as a target. The
filmformation conditions can be set suitably, but it is particularly
preferable to use nitrogen (N,) or mxture of nitrogen and argon as
sputteri f§singd®- and apply a hi gh frequency power for sputtering. The

substrate tenperature i et to roam erature and it i.s not .al ways
necessary to use%ﬁg}[gﬁ ieﬂjgjon%er? A ?no_gjﬁ (Lﬁg};ﬁi@"P%Gef‘tﬁesw%ltq?rt’;‘bcefT??'}ﬁF%“%'sed as
the interhayey dvBaib@tl BBushiohMn khidtS nph &8 HRinkOafr@Fdm tEnsil | 1.69Rki0n
nitride filmwthout heating the substrate. In order to renove the adsorbed

or occl udedtficimiis treqeevendkdt, tidatimedt oglgiteatbiemg tir editare doniast prigf emalpl gther.
conduct ed.,by .heat i the.s trate  in vacuumat 50 to 10 for several
m nut ed f'%l%eé%r &ﬁa&ﬁ%%ﬁheﬁ%lwoaﬁlwaw yyd qageadagipn Pr? ‘f%Srhr%EE f1Bfting
conditio il i i -
Rfeméht tar lQe prefRbd. St t}e! [glgé}n% ﬁ'ﬁ?tgﬂﬁn%[)% S dY mperrf%?e(rﬂllés%%tﬁ%_%m of

nitrogen 15 gas al one .I's suppli frequency power
800 Wi s (§3ven36) Olast bPgiven dafbr¢ beafsir fanifig tdigadtholget is set to 152.4 mmin
diameter. The filmformation rate obtai ned under these conditions is 2 to

4 nmimin. The thJ&esBicditHad S isdemmed by PalrPiR:PlagRt e enhpi ety ridfenent s
such as o?%ﬁ?%@c@ﬂdgg%gi 005k uldtin ﬁfgﬁ‘f@ﬁ% rcﬁtés%? gfazglisf‘gcﬁﬁe& b 24 ':%%?c and

has 80% or gher ansm ssi Vi t n"the vis range.

t ranspar émolatinf mitesalf inl oad 8r picdY &ihdsoofbgashseddtias peai dlel yroby dohssdmctt t hat
the filmhas a transmssivity of 80% or above at a wavel ength of 400 nm
Fur t her mBy&rogemi itragam dydragaghapa briogenatgdoearbpr bydegmellpenida, apdt lpugas

ser i ous! v, AAMAOANGLNG, R T AGE.o ARcdenE" LRSS MROYRen 2RlLCORL BF Lhd 8,11 m

can be u f'or  the i nsul'ating subsequent “steps a

i dent i caklewiehts duh@$ dydgbThiidbge) hydrobirben, Hidpedhte® Rhrbbn, Thy do RNt
describes a case of enploying other insulating films than a DLC filmto
form as apdrarg gas(sudhnsiAn Hagotfie)m 936 on the second interlayer insulating
film 530 (935.3926). Follow ng the description of Enbodinment 1 or 2, the
manuf Xct ur e process up 29 through the step of form ng the second

i nterl aygmboaatdmti Nng film (935 or 3926) is finished. Then, an AIxNy film
is formed using an alumnumnitride (AIN) target under an atnosphere

obt ai ned by mi xi Rellewigghgdsscepdompf Eodedingas 1 oihd the owptfabluee prgs dor t he

]E: iolnfnein ; ' ﬁ%téélggrﬂt tﬁ%ﬁ'&%% rfclnrxﬁlgg theos)é\éggcp fnteirlr;ygraiglglillgtlflrllgatrﬂ’m f&:}%toari 3@59) {sr}iifi&%dfa\l xNy
Then, as shown in Fig 12, a DLC film 936B as the first insulating film 936 is formed on
20 the second interlayer insulating film (935 or 3926).
A characteristic of the DLC film is having a Raman spectrum distribution that
has an asymmetric peak around 1550 cm™ and a shoulder around 1300 cm”. When
measured by a microhardness tester, the DLC film exhibits a hardness of 15 to 25 GPa.
The DLC film is also characterized by its excellent resistance to chemicals. Moreover,
25 the DLC film can be formed at a temperature range between room temperature and 100°C.
Examples of the method that can be used to form the DLC film include sputtering, ECR

plasma CVD, high frequency plasma CVD, and ion beam evaporation. The thickness of

the DLC film is set to 5 to 30 nm.

30 Embodiment 5

This embodiment describes a case of employing other insulating films than a
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50 to 10 atomic % The oxygen concentration can be controlled by adjusting
sputtering conditions (the substrate tenperature, the type of raw nateri al
gas used, the flowrate thereof, the filmformation pressure, etc.)
appropriately. Alternativel _y., the filmmy be fornmed using an al um num
(Al') target under an atnosphere containing nitrogen gas. The filmmy be
formed by E&ﬁﬁorat'on or. ot her known techniques instead of sputtering. 10
O her t haR TAPKIEMES|thy Insylating GHB IPpIo8 theseserd itajaxgoipseialing fival93%
formed ugdopg an alumnumnitride (AIN) target under an atnosphere obtai ned
by m xi ng argon gas, nitrogen gas, and oxygen gas. The acceptabl e range

for concentrati orFowihg (ROERcriR it 6il BRBodimehthe oALNHYmARUtiBLiE Rodlwuat oni ¢
% or nore, preferably 2.5 to 47.5 atomic k. The nitrogen concentration can
be cont r dhicsgh e dep 0f farmipsihaseeandrigiedayrliinsubatisg (g 985 o5 38D riafisished.

tenperatupe, the t of rawmaterial .gas used, .the fl.owrate thereof, the
Fim Por e an s AL iR BE AT Sia Rghech BRGEe Al Sphaf foEry oy MR may
be formedisifg i@ as al WREAUNMTRAIm I BFER oM BHRNHAR &hBRSRISLA6ONbA 189

ni trogen gas. and oxygen gas. The filmmy be forned by evaporation or

ot her knaariquésshnprglesabi¢ trs teranitrogers@Nt) e mingre dhetragoverdidrgdly a$ spuncangd
AlNxOy filmare Qoth highly |light-transm ssive_ 20 (having a transmssivity
of 80" t 0 25 23 Gprlh A HED Jrebice BoNghECT SRR e d a0 SR i DR ATNY < a1 t e
from t he thoNem@Biaturk NG4Sk 8BBE alwA§s Fe8&54HaY sP Viffs. afib | m or
Al NxOy ffln1caﬁ$bg Jsed for theauéﬁgulatiﬁg fifnﬁ%%%¥?$ﬁgﬁguggéhﬁ@%?$gteps
are i dentinspddtingifilm tshose a5 thEmatiyee ntsulbting Sl ¢d preferted7toFokh ah Biicbhe

description of. Enbodi ment .1 qr 2, the manufacture process up  through the
step of MYFAF ﬁ’émt‘ﬁé‘q%nﬁt?ﬁaﬂ& ﬁweﬁuba%?- i Wstref: torFgmeve the ersgrisd 039%511%%

fini shed moi&ﬂﬁﬂvelﬁ%eﬁbﬁff?% -éirt‘ing it&aiinile?‘lt id Q?fe?éf{l}% Qrgrﬁlugﬂcefi e SR520E 411?%?:&‘1: ayer

insulating filmis nod y plasma eatnent to forma cured m 935B

on the sin{amem A SDLE 100 OEQI6Terhismdidsas BBErdhotiRe TolBad dni dxamPEOEH:. the
Sputtering, ECR plasma CVD. high frequency plasma CVD, ion beam
evapor at f5R, fogpationceondiiongsed t¢ 8 2 sa-nsii¢ra tpiget danevgdsBorep ihused, aitrogen

accor dange Wi REPHEE. s wER RO el s SARALE PRl WP R e B QRS 17

pl asnma t aediheside dfsShpekdad iyedbAhans i diageenl THedilRaimali@fkaiosbt38ed) to
modi fy the surface of the bank (947 or 3938). This case will be described
with ref Bpdsidlese gomdigonsgs 2 to 4 nm/min.

The thus obtained silicon nitride film contains impurity elements such as

oxygen and hydrogen in a concentration of 1 atomic % or less, and has 80% or higher

20 transmissivity in the visible light range. The transparency of this film is proved to be

high especially by the fact that the film has a transmissivity of 80% or above at a

wavelength of 400 nm. Furthermore, this method is capable of forming a dense tilm
without seriously damaging the surface.

As described above, a silicon nitride film can be used for the insulating film

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

Embodiment 6
This embodiment describes a case of employing other insulating films than a
DLC film to form as the first insulating film 936 on the second interlaver insulating film
30 (935, 39206).

Following the description.of Embodiment 1 or 2, the manufacture process up
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An organic resin insulating filmis used to formthe bank (947 or 3938).
Undesirably, the organic resin insulating filmis easy to rel ease noisture
or gas due to heat to generated while the light emtting device is in
operation. Accordingly, after the heat treatnment, plasm treatnent is
conducted for surface nodification of the bank as shown in Fig. 8. The
plasma treatnment is carried out in one or nore kinds of gas selected from

the group "CGHER &€ siep @k foRpEEoge Accond tlfrt@éfé/ﬁf injalbae Fkm 6205 @at9Bbohis tyitredgen
fluoride, r S . e surfac ank be ones
dense to f@??ﬁ aacﬁ%’%ﬁ” fffl%n ﬁogﬂwc%ﬁfl%l ol aﬁl ol “‘Pe IQ‘I\IE’ ?‘lﬁetg'é% %8| Bhent s

sel ected fatreoaphbe oL BORSLiaL RGN Ghs E'ﬁ/cﬂﬁl%géh odgm tnh@g@&pwla&l QISR ek
carbon, hydrogen fluoride, and rare gas. The cured filmcan prevent

rel ease oFOWQT@mFEO%W@Plga§S (Bwgeren) pantiowhar, lsentains{l @te;hemnlaNelfynms dessrbamg

degr adatl ht.em tting el ement. 20, Thi nt

Combinet OrerIiIPt T bt SR eatyh ot oF BT R “GTe DU he
descri pti esndf péisiBdtatal ek n # o) u ough e ep
of form ng thelorsﬁreﬁ(clonc? i ntaér teayﬁe};%t%sﬁegﬁ?ﬁf fr?ﬁm&(ggégl %;g %%516')&93' gg‘?l rﬁllsés hed
25 (Fig. ﬂl&ﬁ@of tieefilm forfriation prmuﬂeatuczjgapprdpma&% iAdtefomtiveldt. dr filre meecand

interl aye ﬁulatln fll"h‘]"‘%g‘%g or 6r) The first insulating film 936 may
be the DL rfqe r’r‘;sm§| éarg‘?tluln a %WP?RW%‘?"(“F?‘H@“F‘F‘YW” &s-al Ui num

nitride okifendvid PERw i nsul ating
film936, an I Oe;flbgﬁn&??f Prggogggeggt ter r?égafnﬁ%‘ég ngbggr&‘r?eﬁth{eﬁh% e to form

an anotle 1937. 300ﬁharel$arstﬁlenfeisklyrfam, itgs pogpiblem pat 4 AIND$ tﬂﬂnahatflerfmdsdto
formcontact holes . reaching the inpurity regions that are formed in the

seni condut¥8% 2 glnayiaum Rutgide { AINtarggy under an atmosphere OEGU}eéé’"r%i%ﬁa@T g# ai n
regi ons. C h .This is
doge in accoggg%g \%\P?%@n%ﬁcﬁ%nen?ﬂ%dacgypt%% r%'(ge lfurgtml?rg/cg}"frﬁf% |Os ”m ed by

sput t er i ngpntainshinut e 8N T 98 famdtormbc%laﬁlmwc foedtERawivid Neh 47 ﬂ@ﬁ)rﬂ@@‘/g to
1944. Sinilar .to Enbodinent 1, the wiring lines 5 1938 to 1944 are forned
froma | aﬁ‘i‘%é‘ﬂ@&?ﬂ GOUFENYFLGR GRT Wﬁacqﬂﬁpﬂq‘d'n@gsadjﬂﬁ% svtigriag aendigionytifei | m

L T A I
enbodi nmenforrhktigh pleS€ire, @cPrapplopf@Ch Adgrhtieak g Min Wak Sel BN using an
aluminum (Al) target under an atmosphere containing nitrogen gas and oxygen gas. The
film may be formed by evaporation or other known techniques instead of sputtering.
The above AlxNvy film and AINxOy film are both highly light-transmissive
20 (having a transmissivity of 80 to 91.3 % in the visible light range) and do not block light
emitted from the light emitting element.

As described in the above, a AlxNy film or AINxOy film can be used for the

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

25 Embodiment 7
Following the description of Embodiment 1 or 2, the manufacture process up
through the step of forming the second interlayer insulating film (933 or 3926) is finished.
Then, as shown in Fig. 13, the surface of the second interlayer insulating film is modified
by plasma treatment 10 form a cured film 935B on the surface. A DLC film 936B is
30 formed on the cured tilm 935B. Sputtering, ECR plasma CVD, high frequency plasma

CVD, ion beam evaporation, etc. can be used to form the DLC film 9368 to have u
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caused even when the anode is formed froma material of poor coverage
because the to broken wiring line 1943 is situated on the anode 1938.
After the wiring lines are forned, a bank, an organic conpound | ayer, and a
cathode are fornmed in accordance with Enbodi ment 1. This enbodi nent may be
conbined with Enbodi ments | through 7. 15 Enbodi nent 10 Thi s enbodi nment
describes a nethod _in _which a sem conductor filmto serve as an active

| ayer of dhipkressotetg3sPam.i zed using a catalytic el enent and then the
concentration of the catalytic element in the obtained crystalline

sem conductor filmis reduced. In Fig. 17A, a substrate 1100 is preferably
formed fr @mbatiingm Horosilicate 20 glass, alumno borosilicate glass, or
guartz. On the surface of the substrate 1100, an inorganic insulating film
with a thickness ofhelgnkd9900 H3S) & foonedith axonlabeseith tisunatifaguref proeasd 101.
An exanpl e a suitaple.b insulating filmis a silicon oxynitride film
for med By hEmhEcH T AT 71 r Lhers PIobta Byt PRI IAT Go iR Be vt

t hi ckness (947 2 f i N n Sh1.C niLride
1 et SPa oo (6 AR e Mice HCURChad"(D42 SS0NG. > ieR DR L,
obt ai n t helegrabediwitulefrénvg té Fign8. The base insulating film 1101 is provided
to prevent an alkaline netal contained,_ in the glass substrate from

di ffusing into t hésaRERENHSE BiFuialngn il e usedr e fPrim thenbankp A7 PRyE#S)- and
t herefore : 1 J.f : [ .’ silican nitride
1 m 1202 o orB oo Bens i BPalify BN LYo o] him@e g E B Rl

ni trideof igkmardiz@Whils thy btitdediting dpviey Brih opbratemt al ytic el ement (typically,
nickel) to be used later in a step of crystallizing the sem conductor film
fromclinging to t¥Eouigdy. afier the Bedt dfepiment plapmelgerImerH ds eqndagist don weface
adverse e o%3 ineddndgh ase _insulating film 1101. Note
Chat the. Do icsfon SEURRAEATNRVAGE i € Ot Pifipa s tngh B! S aheof

t hi cknessnke kiddg df gafNselbbte MDD UfioSiE BbRMHRYE G MHydfdgel) dikBer, halogemmel on
the silicon nitride film 5 1102. A sem conductor nmaterial mainly
cont ai ni n€pTEPR. lydrrges fliyoede. fapd rarhgasanor phous  semi conductor film 1103. The

amor phous o1 11 cont gt RaHURE P TS RE el BRiHatovbe et e SHacter o
CVD, or sgrhias bhgot MohelifdPortdal elehRat eiecikd ffdin Melé?oﬁrboﬂs%tiﬁé dehydBgQbt ai n

satisfactory crystals, the concentration of inpurities such as oxygen and

ni t rogen dgeeai.nbyogaaied cdrbomniydobgens flvendes oaduttrorgasi | thd 108ed $ilmedarced

to 5 x 10 _Is atons/cm . or .|l owner. . .
prevent releéase of moisture and gas (oxygen) from the inside, thereby preventing
degradation of the light emitting element.

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

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

. . - . + - .
reaching the impurity regions that are formed in the semiconductor lavers to serve as

-~

31



These inpurities can hinder crystallization of the anorphous sem conductor
filmand, after <crystallization, increase the density of trap center and
reconbi nati on center. For that reason, it is desirable to use a highly
pure material gas and a ultra high vacuum CVD apparatus equi pped with a
mrror finish reaction chanber (processed by field polishing) 15 and with
an oil-free vacuum exhaust system The base insulating film 1101, the
silicon FRWFS BRETSIthdainrcgiand The canpeiphdessars dermedritudy sitching on the 08e.ar e
conti nuou : ' - i t substrate to the air. The surface
of the arrgb%ﬁ%géﬁ%ﬁlzﬁc}éﬂorﬁgﬁléﬁvrhﬁg@ﬁgoﬁgmagged with a netal elenent having a

catal ytic functi oA mbel caghelies &liSs Gonsddaby bfadetin® ok Rh&uund EBlporfasanmiges of
the 20 netal elenent having a catalytic function that accel erates

crystal | i 96hebip &rmpvwarrg doerdLigioto 1944m iSioilede Embndipies) 1. mhecwading Neds,

cobalt [ u ni u Ru rhodi um (Rh).. palladium (Pd), osm um (Os),
iridium (I {Op#%ﬁ ‘?{ﬁm"%‘ﬁﬁ% f,m%dp%éf}m@(tb%’f a Qn@ﬂbkﬂ‘g A E&‘Pegscﬁfé%?mﬁﬁ&éﬂki nds
of metal algmmem AISEH S8} eln) HaMalihRKAROWEs6PRALbe used. Typically, nickel
i s chosen and a nickel acetate solution containing 1 to 100 ppm of ni ckel

by wei ght 25 is almptheedsbyharesthe rnede 1837 dv formed dbRiry $ordon tisd wirvg lisaser

1.104. To ke re the. solut.ion | s applied snoothly, surface treatnent is
per f or madldg% ?H@ﬂﬁﬁﬁﬂ%ﬁﬁﬁgmg?th’@%%@g'l B)13 groblepp sud gsrbyeaking ahwife it not

perf or i PSRBT Theduisreding ef
ol ut on, e et Ter aut ARSI et Ehoh LBl e AR FOMALTh A aHE O

hydr ogen tpekaxwiergalineckdds isdtuatedan theafialerndds8cl ean surface. and again
formng a 30 very thin oxide filmfromthe ozone-containing solution. Since
a surface of a seHfFchadtiEnslines prp Bumrd.ag banksian arganie cpmppund latier avd Ry

hydr PphOtHa%odEEge @%@Eﬂnnﬁgﬁld%& Wﬁ??ﬁ‘g’hﬁ%i%?écan be applied evenly by

form ng an oxi S war. od  of form ng the

cat al yst - cont ai niTigs bavedimtaOdhay Be b@hbintdsiBdhiRkaERs | thbugPyr se, and
sputtering, evaporation, plasma treatnment, or the |like may be used instead.

Wi I e keepi ng the anorphous silicon film 1103 in contact with the 5

cat al ylgt m@n@hp& later 1104, heat treatnent for crystallization is :
carried out. Furnace annealing using an electric furnace, or rapid thernmal

anneal i ng (RTA) UHii$igmBodidlefORRCHRRR, metBod B Rhichalsé 6l RohaiRer AmMX@NeR @k C
| anp, a carbon arc | anE, a high pressure sodiumlanp, a high pressure
nercury lRaRtvelayer olsa Ehplivyasialiged using heaplyticskommahund then BRRAcanseghitioen, a

to 60 sedbHEeRicAemERTh patng! e St shBieo R ER N gedReE 6 1 os.
The intensity ofiplfighi72m shiRealer PINOL RErERIMMIY FHiled SPYh ARrRAN bEBsiBiBhte
arbitrarily, as long as the
20 glass, alumino borosilicate glass, or quartz. On the surface of the substrate 1100, an
inorganic insulating film with a thickness of 10 to 200 nm is formed as a base insulating
film 1101. An example of a suitable base insulating film is a silicon oxynitride film
formed by plasma CVD. A first silicon oxynitride film is formed 1o have a thickness of
50 nm from SiH4, NHj, and N-O, and a second silicon oxynitride film is formed next to
25 have a thickness of 100 nm from SiH4 and N-O to obtain the base insulating film. The
base insulating film 1101 is provided to prevent an alkaline metal contained in the glass
substrate from diffusing into the semiconductor film to be formed in the upper laver, and
therefore may be omitted if a quartz substrate is used.
A silicon nitride film 1102 is formed on the base insulating film 1101, The

30 silicon nitride film 1102 is provided to prevent the catalvtic element (tvpically, nickel) to

be used later in a step of crystallizing the semiconductor film from clinging to the base
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sem conductor filmis heated to reach 600 to 1000C, preferably 650 to 750C.
in an instant. \Wen the tenperature thereof reaches this high, the

sem conductor filmalone is instantaneously heated but the substrate 1100
is not deformed in itself. The anorphous 15 sem conductor filmis thus
crystallized to obtain a crystalline silicon film 1105 shown in Fig. 17C
Crystallization by such treatnent is achieved only when the

cat al yst - Gl@ﬂﬁﬂaémglﬁﬂgl 1l%ﬂyemd| © propyitideddverse éffecnad exapereabitaiged Sn aho dese

i nst ead, heai 2@1 rﬁaﬁ g b onducted for ~an hour to release
hydrogen &GRANEIH™, HofpHoRSiSPT Pder im M domraddyy rigsmae ik 20
treat ment hg&gagﬁmg%ldfllztgtblm Then, the substrate receives heat treatnent
in an electric furnace in a nitrogen atnosphere at 550 to 600C, preferably
at 580C, for four Ancamaphous emisiraltioz €t Ha0A 0D f@rhrd onsiht isitizon foitridt Fl3.
The crystal(ﬁé ne SI|ICOI’1 film21105 shown in_ Fig. 17Cis thus fornmed. It is
ef fecti Ve ¥ i i SAMHOBNHY BR{sirhmainly confairipn Silicom i1 1e6! e Hicl %[B@Ph@lmht
in 25 or t cr | i t t|o f. cr
corrponentgeeﬁé(():&ll(:P JeC?derﬁﬁrlnrQ%\g’/ol ?Jﬁsln‘%%l-rl Iﬁ}%hé 8%“10%&”% ﬁr@‘él P’%ﬁéﬁ” arx?rgﬁ%‘fgm ng

i n cryst akiligomifins. oer’jﬂarfnbtgﬁlo@bEﬁlcﬂﬁ?%cﬁlﬁatﬁﬁrmﬂltnnﬁwrﬁﬂeb|b(?(0[|ﬂwfmé v Ordhast a
remai ni ng catalytic elenment (nickel, here) in a concentration higher than

1 x 101"’ PEEBWS IO, Phspsragdo ke a thiokaessi ofglG i é!“)’/tﬂlrrc dhearden tocelptataf f ect

TFT chara nd therefore the concentration cat tic

ol eront. sk Ewaihe SR AOn R R RS Mo e it Bu By ©
concenid afni ol Dho H@s%hﬂbdﬁdh@to@'fﬁﬁeﬂﬁ(ﬁ' 5| rtemeaemscsenﬂu‘cmhsfdn& mSagquent
to the 34 crystallization step is described. First, a thin |ayer 1106 is

formed onlhase I@D\dlﬂ%@aoflmtdqecmgaﬂtzaum okths iaioghous ﬁ&ﬂncolldL@E)refﬂmsimdvmﬂarn
Fig. 17D. peC|f|c thin |ayer, 1106, fornmed o

Crust a1 sredalidomRGhise G5 (M) BF lauttatdh e, GFomapaton saer. { Aor (th

layer is Rai Ged fne@u@olert@\(ﬁ@ta slgﬁiyc Métxﬁdtéﬁﬂega%ldhacdonmfd' high 1A0mch f@wpbei ng
etched when a Bettering site is ved | ater. The thickness of the _

barri er I@peratmslﬁﬁupwdsemh tacmﬁ’rctrcfnﬁﬂa reactioh chamgdice (wayessal bplitedd poh‘%ﬁnc)
barrier | ayer. orma che cal oxi deﬁg8 treati n the surface w

< .
ozone WRat®g Wit aEH’ Feal 2GRS Hﬂ PeleHor éf%B“V\‘H pe f‘?'@altlph’gthﬁnsflﬁc’&n
aqueous sf }He' 8y 1108 hhégnﬁ}’ﬂﬁ)@gQ&n%@ﬁ@d@tﬂeﬁlw"lﬂr% bR nSGloddy gf ﬁﬁgf uric

acid, hydrochloric adid, or nitric aci er usabl e nethods I'n

pl asma t redtone ekpasmgathe md:nsdalz&bﬁlmmat nosphere, and oxidi zation treatnent

by ozone generat eTqietsrl]J{'fggchf tlflj\el aimrorrgl‘(ljcgugtshﬁ:gn ifirllmalqﬂg1 tisnggp%r(}e\{fi?h a metal element

having a catalytic function that accelerates crystallization (Fig. 17B). Examples of the

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

semiconductor film include iron (Fe), nickel (Ne), cobalt {Co), ruthenium (Ru), rhodium

(Rh), palladium (Pd), osmium (Os), iridium (Ir), platinum (Pt), copper (Cu), and gold (Au).

One or more kinds of metal elements selected from the above can be used. Typically,

nickel is chosen and a nickel acetate solution containing 1 to 100 ppm of nickel by weight

25 is applied by a spinner to form a catalyst-containing layer 1104. To make sure the

solution is applied smoothly, surface treatment is performed on the amorphous silicon film

1103. The surface treatment includes forming a very thin oxide film from an

ozone-containing aqueous solution, etching the oxide film with a mixture of fluoric acid

and a hydrogen peroxide aqueous solution to form a clean surface, and again forming a

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

semiconductor film such as a silicon film is inherently hydrophobic, the nickel acetate
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cont ai ni ng oxygen. Alternatively, a thin oxide filmfornmed by heating in a
clean oven wuntil it reaches 200 to 350C nmay be used as the barrier |ayer.
An oxide filmforned by 15 plasma CVD, sputtering, or evaporation to have a
thickness of | to 5 nmnmay also be used as the barrier layer. In any case,
the filmused as the barrier layer has to allow the catalytic elenent to
nove into a gettering site in the gettering step, while being capabl e of

pr event i ngoleticheat bd appiicd eepilnby forinng dmeo:GdeyBinaln thiRevsi | i con film 1105
(protecting the fjilm 1105 against the etchant) in the step of renoving the
gettering site. Ex¥nfrded of fgmane the calymi-contdinids lavee hEM salot bnitedthierdton

formed th 0 - [ ment, a silicon oxide (SiOx) film and a
porous fi P%&&%&’ t‘zi ﬁ%g%j\g\@b?%r&figo\%&et}mﬁﬁgp azre%‘&%ﬂ&f é@ﬂﬁ‘fd‘g‘fﬁutbet%?‘g fmstead-
(typically, an ammiRhqespiag! ineoanbiptivhs i siliésH mash agpa gﬁtéo‘?lfajcf‘]gylﬁliltﬁlell()?

to have a thickness of 20 to 250 nm The second sem conductor film
cont ai s eatplyptecogianiag dareni 1 94a hgatcioertmantr fat icorstadifzation i96artie@@uat disherB or

hi gher. T 2t ter.i ite 1107, which, is to be r. d | at i
b of or bt 4SS iR Bt Fic ke, BT traiM BEmial ePecalibe e kistasct hsSondeme. o
the crystadeidi®aligd langRR dehbiMutiQEp] @cﬁa&hmgm?\,eg ﬂfgg S;Q@s%m%'s%% lappSGl T 1S

inert in a semconductor film Therefore the ra el ement does "not
af f ect t hidgle pyessurk meneury ldnig ete. fsi dnmplde@Tor Gadearrenoneitki nds of 30 el enents

sel ected fromth up consi stin f heliu He). neon (Ne). argon (At),
krypton (Kr), anglfs%ﬁ‘or‘ls EB@ Dot _La"g&gﬁhta%o“ﬁ?g}# QF%“%E“ 18 fordnto, 60rpreopdesent
I nvent joOrprtferabdy 36 RAB@SERBRAL GhidH s thbieliNGo 1Bt Endasre Rl A AL S 64[11?63“3%6 as
ion sources to forma gettering site and that a sem conductor Tilm

cont ai ni rigtensiéss of Bflnemittsd drom fier lamg light seurce casbt ba arbietatity, iaH Gorgd dsethe TO

make sure the getterjng is conducted thoroughly, heat treatnent is needed
at 5 t hi STEEIHRCOTImRis dtcofedela fash 6D t KPR e cPBSFratly faBdoaFREG! imemor
RTA. |If fipace |, d j ty Lneat nent, 1.5 conducted. in .a
o1t ogen S psphera T 4an 1 CBBRs rarR e B ierh ot R BRI R,

a | anp | iighéntsowusly HeatedHeathagubsgatk i 1100 68 nbt deforditd HEGRTIS ThoualbesRALY 30
to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6 tines.

The i df efSPISPRERCPT GHR 1 Huscavstatliznd torpbtaingerystytive sibiger Slwall0pshewn in -
bi t idy. t i >t fil i heat t ch 600 to
T000C i HATSE ) \Cydata S ARDARAI AL ol PR TS Flplon e

cat al yti dayel &sprotidedh a to-be-Bettered region (trap site) is released by

thermal energy and is noved to the gettering site through diffusion.
If furnace annealing is chosen instead, heat treatment at 500°C is conducted for

an hour to release hydrogen contained in the amorphous silicon film 1103 prior to the heat
20 treatment for crystallization. Then, the substrate receives heat treatment in an electric
furnace in a nitrogen atmosphere at 550 to 600°C, preferably at 380°C, for four hours to
crystallize the amorphous silicon film 1103. The crystalline silicon film 1105 shown in
Fig. 17C is thus formed.
It is effective to irradiate the crystalline silicon film 1105 with laser light in
25 order to raise the crystallization ratio (the ratio of crystal components to the entire volume
of the film) and repair defects remaining in crystal grains.

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

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

concentration of the catalytic element in the semiconductor film subsequent to the
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Accordingly, gettering is dependent on the process tenperature and
gettering progresses in is a shorter period of time at a higher
tenperature. In the present invention, the distance the catalytic el enent
noves during gettering is about the sanme as the thickness of the

sem conductor film and therefore gettering in the present invention is
conpleted in a relatively short period of tinme (Fig. 17E). This heat

t r eat ment cyoteBizaten gfey stdxbdrited. t he semi conductor film 1107 that 20

contains a rare ggs el ement in a concentration of 1 x 10'9 to | x 101
atons/cm 3, prefe %i?tmilﬁmidégsgdbﬁnﬁi9G§W3EHBW§P€H3‘xﬁﬁﬂéﬂ@ééﬁﬁaﬁﬂv 5 X

1020 ato f(ﬁ)ngs Sﬂ- P 11'1 Sa§“f)ﬂ5’39ﬂ' Nis p}%%f%}égm% t}%e t ll;]e[dg {ﬁi()e Oélﬁlad t(]ﬁ'l n10t

re- dlscharged I n the abovVe range o rocess era ure

remai ni ngcrebtelimptssiidvinnidedr mwslts &hlld:cllattiaﬂlfhr(lﬁyetrhﬂ{)ﬁefﬂrQH@@%F & plovided of ter
the gettering step is ended, the gettering site 1107 is renoved by

sel ect iSvePreyat gihe Hemigallimp esilisophiilm kHP Hem ebgin recic dayhdre a dgofteding hillagisby
ClF, mnth@H;vggth_plasna or wet etching using hydrazine or an alkaline
sol uti on SUch as an aqueous solution that contains tetraethyl anmoni um

hydroxi de (cheni cBhe fhedkittsast theOrh AR AR 1108hesdas 111810 dnRty €A sikhO6 Jingt i ons
as an etching stopper at this point. Thereafter, the barrier layer 1106 is

removed udit#g thy brsripclazeiieito Romarchemical myic by treatysgt it kinfecsiilli gmme fwdten 1108

in which {he coencentrati f the alytic ele is reduced to 10"
atoms | erfh PTTRLONds e fPemeagisonBieh Iieg i 7P, sy i o S ¥aicted
cryst gbl Irﬁ,@r h'&@@xlﬁé WAtk 19 8mixed aw it S SifHc 5&15 Nhi®etibke delﬁk’élé al tﬁc J&Ed t h' n

flattened -like crystals due to the effect of "the catalytic elenment
Macr oscorﬁfbat lugable emethods indlede rpjssial tregimens ind 8 axidipeinf bonaphent ahion.

Thi nbodi t b nb d th E l1th gh 9. 5 Enbodi t
11 s i Tert B8 POTICoRFHGH 1T OSRBCP: A4y adt APba mesphGE cos
i whi ch cohRnihk SRYe&N tAiigRBReh PRosHEE hﬂyfogn&f)ﬂgggﬁ%gnﬁwf GhWveR9

step of Enmbodinents 1 to 10 as |I1ustrate In cause to be

corrpl et edinds itaeddhgh LO@M B50°gmepebe assd ascthe bhirieg ldyer. tAn bkigs fil@oaned 8B
Fig. 9Ais a top view of the light emtting panel wherein the el enent
subst fat @la582a GVH FE}HECFLPES%%H"@HOM%‘OF*?%E agpckeesg of b9 P snmayialsy Reaied on

L 2 Ao e o e IS5 TG 199 RCREORGRIS, 2R S
pi xel sechiabnic daheftasamve mecenr ge&@ﬁng gite itle gbtﬁiﬁlr@rsiteﬁ, Rhile ibefigl dapable of
preventing etchant from seeping into the crystailine silicon film 1105 (protecting the film
1105 against the etchant) in the step of removing the gettering site. Examples of such
20 film include a chemical oxide film formed through ozone water treatment, a silicon oxide
(§i0x) film, and a porous film.
On the barmrier layer 1106, a second semiconductor film (typically, an
amorphous silicon film) is formed as a gettering site 1107 to have a thickness of 20 to 250
nm. The second semiconductor film contains a rare gas element in a concentration of 1 x
25 10 atomsf/cm® or higher. The gettering site 1107, which is to be removed later, is
preferably a low density film in order to increase the selective ratio to the crvstalline
silicon film 1105 in etching.
A rare gas element itself is inert in a semiconductor film. Therefore the rare
gas element does not affect the crystalline silicon film 1105, One or more kinds of

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

krypton (Kr), and xenon (Xe) are used as the rare gas element.  The present invention is
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is reference nunber 804, a sealing substrate; and reference nunber 805, a
sealing agent. The inside surround by the seal agent 805 is a space 807.
Through wirings (not illustrated) for transmtting signals inputted to the
source side driving circuit 801 and the gate side driving circuit 803,

vi deo si gnal s or clock signals are received froma flexible print circuit
(FPC) 809, i s. an external ut termnal. 20 The state that the FPC
i s connectS %faftgrlf?lcglrll hhihe &e a5 ﬁ% Ai5eie MEeHoiRA SAWFET 10, form 4 gratering sident
speci fi catih@Nhar@BYs-ARENIBBR fWﬁ' E&htélﬂfn‘aggfh%g@ Eemernﬁu'r[ﬁ ¥o(nln§§)toa\{e?v di,[ qﬁ%' y
mounted is referred to as a li1ght emtting device errin Fi

t he fol | owethering dife. descri be the sectional structure of the |ight em tting

panel illustrat edaj n Fig. 9A. The, pixel section 802 and the driving circuit
portion 25 are f Pﬁ%ﬁ‘eéﬂmeée@iﬁb@tlﬁﬁ?@%‘fé thorpeghdyient Eeémeyrs sogicd gt

conposed gfis Rzloa(rﬁl SThHEREH ggatwghtcﬂ é % te%, ?ﬁurﬁ&rcr gxpnealﬁpgrh cﬂjr A nge BT 811

and an anode 812 connecte ctric 'ving circuit

portion i anmnngmo@én &leﬁl\(%trﬁttrﬂ(wt(hdthﬁﬁeh A ntfogen w&hadphete 4186 td 6Jo813
pe TFT 814 are conbined with each other. Banks 815 is

and a p- chag? é
formed at (Bdt-h Rilddovst daBAAGH chpgenaadamp lhp souree fasdfeaing isalit fogd or@hni c

conpound { are forrred th nodes 81 roduce
li ght em %i&?!’ﬁgs ﬁ%ﬁ%ﬁﬁ’é@%?ﬁg O'Fée ca‘tcﬂé%jé?cgfgq t&n@t F@ﬁg a%re% %W ?ntg 6
conmon t otimkb. ofhd fikeritx of Sigh@diginas Qron@ifﬁclhﬁ]EQ?hk ){o&@@&ﬁ%@%tta?mirﬁh‘?lv':ﬁc 809
through a wiring 808. The sealing substrate made of glass is stuck to

t he substloageas ghosamieondubier fidmas hentecaigenacha@l). 1oAY Ha m@ambhg‘?()igterifb()%S an
ul travi ol%t el ng resin or thernosetting 5 resin is preferably used. If
necessary, 2y spa a conposed of a resin filmnmay be disposed in order to

keep an interval DetMeesiddig, BRalatdips Meslhtints 8Me- aa%rédﬁﬁeglldrgp;a %{ fd ng
el ements 818  An inerf gas such as nitrogen or rare gas is 8 o the

space 807releserd @Ynﬂmmby elnhlgys@lal ifngmagehtto 805, gittering siessithedgh haiffusibe.
seal ing agent ,805 is a, mat Eél al whose water- or

oxygen-p HORbinehy get egmﬁgs meﬁ?nﬁ s BTASFE. teTBchV“f)ﬁﬂq g‘?{&rlpﬁé’ﬂi’gl’@‘ﬁ?g in
emttipg @é@?@ﬂ?@rl@d o i HOL] ¥ hfaﬂfﬂe;n @raﬁf@ce Sth 81re@fr¥th enﬁB Vlﬁe gﬁ%?@ fed

structure, the light emtting el enments can romthe
out si de. cagalgtic edamhdnt mbvassdm |gbﬂtmﬁgnqolabmenmethmedet ehe Qhﬁtkh@;@ ¢ff tHehe
light emtti.n el enent s waf er content or oxygen fromthe outside.

Accor di ngFricahdpeigh dilmygap th@‘ef‘)ﬁ%\ﬂe%@l%m Hy PRCRL rBYGOAIBR | 15 topmiphiedydn 2

yi el ded. réétJE!? sBbdt YEdH & fhe Ef%slﬁjb()d' ment may be conbined with the

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

After the gettering step 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 agueous solution that
contains tetracthyl ammonium hydroxide (chemical formula: (CH:}uNOH). The barrier
layer 1106 functions as an etching stopper at this point. Thereafter, the barrier layer 1106
1s removed using fluoric acid.

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

catalytic element is reduced to 1 x 10" atoms/em’ or less is obtained as shown in Fig. 17F.
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Enbodinent 1 to 10 at will. Enbodinent 12 Fig. 10A nore specifically
illustrates the top face structure of the pixel section of 20 the |ight
emtting device produced using the present invention and described as Fig.
10A, and Fig. 10B illustrates a circuit diagramthereof. Referring to
Figs. 10Ato 10B, a switching TFT 704 is conposed of the swtching

(n-channel+), . TET 1002 as ill.ustrated. in i.g. 6. Accordingly, about the
structure '%tﬁetrlﬁlé%%?rrr{eﬂec r%lgéaslé?'? ﬁflf:%'?'l?‘érﬁ ltlﬂg lg\ﬂ/i PR A ghing rﬁggﬂ‘ﬁrﬁiéﬁté‘ls’mh%w

shoul d be fraetRsd eAd-HIQ cAss’ dRDio’ 83 Lfec® 093RE kiR %id L, CO Lo9cAR, gate
el ectrodes 704a and 7041?; of the 0swi t chi ng? TFTC763JUeI ecrﬁér}t'ca d&&%\#ﬂ%é@bh

ot her. | n ce¢h ef therpoydialvegnowys witlauwpkafigatientstionuct ure, wherein two channel

form ng regions e fgrned i s adopted. However, a single gate structure,
wher ei n one channgrplﬁfe&q?ﬂgeﬁﬁent%i rFOFg’“?etS‘r‘WélH],Em@Pdlﬁprsi Inthedughtde structure,
wher ei nst hree channel formng regions are forned, may be adopted. 30 The
source of the switching TFT 704 is connected to a source wiring 715, and

t he drai fembodmeaft ils connected to a drain wiring 705. The drain wiring 705

is electrically, 38 connected to a gate e| ectrode 707 of the
current-control ﬁsﬁglswoﬁ%‘?mm followmenvillcwseifisplly dAescriba azoecdss it oipdsed
of the cu 3 - i - I ) _TF 1003 i n Fi . Therefore.
about t he Ktk conang perddr AR B ATer bR ek e oS B el

TFT 1003 shasilthstisted &f Bigr 68 id @usdd ot onpdi@iiseRint eﬁhiﬁiin? @ebicgatRrIfd et ure
s is adopted. However, a double gate structure or a triple gate structure

may be“hdgi;gﬁe%ﬁa“dfﬂ%- source of the current-controlling TFT 706 is

lectricall ; to a. t-s+ pplying, line.716. The drain thereof
P el et ri ool |y Roonas pafp Pis oS Tiehl fmng bty Wittt fieg e R B o
el ectri cadiltightigresed, add Fi. 9B 3AREQIJnRI viBk AR Gh1REN-A7 LBFid. bJA‘.JS?Qref’ér eby

dot lines. 10 In this case, a storage capacitor (condenser) '1s forned in a
regi on 71mmbrieB0lceprRspuiera F@Ccd Srivmgpside dirafit, avbielriis dhautalr by alpeiné20

Comnes o Lok W <SR LY s e Al
i nsul aisi N@felrédcd nuditsts 40, Qasreﬁilgét @ﬁsirﬁée and 1&@%@@@% '80§,0m9§§1% agdh L he

gate el ectrode 707, a |layer (n lustrate ormed In the ‘sane
| ayer as Theeinide purragindibyttes $caysgendB@ setspae, 808nd t he current - suppl ying |ine

zés ggy cgreirbiurslg(cii”{aﬂglf% %h%g%%%otﬁ@gg%ﬁéﬁ& t]:l;?lgmﬁgirrlg gitglrjlglg ig{)utgerc]il tsé t%ggggrlcgent
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 di'rectly mounted is
referred to as a light emitting device.
Referring to Fig. 9B, the following will describe the sectional structure of the light
emitting panel illustrated in Fig. 9A. The pixel section 802 and the driving circuit portion
25 are formed above a substrate 810. The pixel section 802 is composed of pixels, each of
which includes a current-controlling TFT 811 and an anode 812 connected electrically to
its drain. The driving circuit portion is composed of a CMOS circuit wherein an
n-channel type TFT 813 and a p-channel tvpe TFT 814 are combined with each other.
Banks 815 is formed at both sides of each of the anodes 812. Thereafter, an
30 organic compound layer 816 and cathodes 817 are formed on the anodes 812 to produce

light emitting elements 818.
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to 10. 20 Enmbodi ment 13 Anot her exanple of the process steps for producing
alight emtting device that is different fromExanple 2 will be descri bed
with reference to Figs. 23(A) and (B). The process steps are advanced
according to Exanple 2 until the state of Fig. 22(A). Thereafter, the TFT
substrate is transported into the second processing room and 25 the
anti-electrostatjc filmis renoved by water washing. A bank 3938 is then
formed as shown!i cathgdesr8tafunciing 35t pvidnggommprbe elbvadribe pikelh amd are

i nsul atin L; bHean. nitride.fi on the surface thereof as
simlar t%eélzthlk%nd’i%éﬁ?dgftogtpe?hta é}r’rﬁlél}%/‘ev.mngt% "be subjected to surface

nodi fication byTeakdayingGubstiatP8es MadeFALBRE sAxkSbtht AbdQre EOGL @At 8.
39 A first grganic conpound |aver 3950 formed with a pol ymer organic

conpound §ealing pgent 805y Adthretbabing agrat 80D o280y satizpienincmahempseainpod, a

sprayi ng he |ike The layer is formed wWth ol yner organic
compound eaeds Prbrblingta Hasrorve Tare SPRRERSE ¢t BHBEI G drpd

pol yner GngGdEL t¢° RBED WA GntBR £t B e dhite "G aBn 1G5k RRS A4 VR L ﬁfiﬁﬁt @ﬁ;‘ﬁhhgt y-
As the pol yner organlc conpound material, polyethyl ene di oxytHhl ophene

( PEDOT) redgmerds $48d. An Bevogad wclhani ritregampou rete |gay és £i8198 lintosthe hspase 8071 ght

emtting |ayer %Tr]g,ﬁg ﬁl ectron transport.i n?%l ager, and a cat hode 3952,

whi ch ar S FBUBEdR e gealgrassnt 8ay lis desirnditbal the sqakine ageAt iS85 inadePt as in
Enbodi menfiatdrial WhoRS wa@Woy ] Bl [ t hi ckness of the
first or gaz;\iréa conpound rg}y%)ggg%g?gégélﬁ}ybfgQa?@?@%éeﬂ?sfsgfeéd bet ween t he

t hi ckness (t1) Byn puhimgariedéigBO2miwing diérerthiatkighss inlot e Opack G Damnknhs938

by approphi ately ,cha;gljung the viscosity. In other words, the thickness
(ti) on thevemshdonsgsiructure. the gt gamtting glemeniscran ve cempletsl v shrofi Bamftbe ned

L0 oy pgsenase RO7Rc i 1e et 035t B PLGARSS, WSt A RLPY,

each ot helemdner byragateheonteni suoRygai drdri @hd @VisideC aMcberdimlyrad g edange a
certain curvature. According to the form the covering properties of a
second dFYshievieshedarkpbililysrn BogieldsAd a cat hode 3952 forned as upper

concent rati on ARG Ayt 2 S uniihERC IR s FEROHA SIS B R bt event
the |i ghEntmdirhémd relioremtitf rom failure due to deterioration and short
circult.
' Embodiment 12
Fig. 10A more specifically illustrates the top face structure of the pixel section of
20 the light emitting device produced using the present invention and described as Fig. 10A,
and Fig. 10B illustrates a circuit diagram thereof. Referring to Figs. 10A to 10B, a
switching TFT 704 is composed of the switching (n-channel) TFT 1002 as illustrated in
Fig. 6. Accordingly, about the structure thereof, the description on the switching
{(n-channel) TFT 1002 should be referred to. A wiring 703 is a gate wiring for connecting
25 gate electrodes 7042 and 704b of the swi.tching TFT 704 etectrically with each other.

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

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

drain thereof is connected to a drain wiring 705. The drain wiring 705 is electrically
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Enbodi ment 14 A light emtting device using a light emtting elenent is
sel f-lum nous and therefore 25 is superior in visibility in bright
surroundi ngs conpared to liquid crystal display devices and has w der
viewi ng angle. Accordingly, various el ectronic devices can be conpl eted by
using 40 the light emtting device of the present invention. Exanples of

el ectronic El i,ance enpl oyi np a light emtting device of the Qresent

i nvention %ﬂr@ ted P dio SeEmSIAITOgE (i 1ofl tecarmaiignt- @f@@ﬁg]ge tiybe 7éh-spl Bye
head « di,0 d

(head mousiich bkl e e kel aYBbell A AHHLR SRISHG 08, 4R o

machi ne; &0(Boirt Ay &. i Mherefd@t.] vut efenitnRiuré shal®@ll IR &QEMULR on (1R %ldh%ﬁr
phone, a portable gane nmachine, an el ectronic book, etc.); and an image -

r epr oduci f&’é‘@f’l& AsP¥Bi ?hoéb‘ll tl’%/refﬁﬁ:de{ppl Imathiscembastitl e, ofmr;ghneﬁssungudat a
inar msuc ital versatile disk (DVD hawnga
di spl a?d{aw cgl tha can i S%Lf éﬁ/gﬂ?% ‘it?fﬁé)éai‘llpl? Rife U™ H % bg 3q9Rtcdeni t ti ng
devi ce having aThé gbiircerft bk NGirRhEEBMollisy TEF Taplie eldRicARy tdogHéc‘g{fd ¥of0r a
portable information term nal since its screen is often viewe |que

and is regionea IRyiRgViacd i d&he dein tprentgs electSipeity tomeendnplaedrain whing

el ectroni e es _are i 11Ato 11 H Fig. 11A shows a

di spl ay d@ﬁ c\elIL \/\%i‘"&’hwllrgjgcgﬂgb%glﬂ 5'2"’3[39}' EoreRigd Jo g, d‘ﬁ’dg Jp6t eicrigode) oS
2002, a digRtAyd Base 17203, speaker units 2004, a video input termnal 2005,
etc. The 15 |light emtting device of the present invention is applied can
be use@ for thdndihsptasy, artdra@0@dpaciibre(dondérseRnis tfbimg! tevi egionaviong Tael i ght
emtting el rrent ﬁiéself_l umi nous and does not need a backlight, so that

it can rreﬂ?@ SEhi/hhdd CamEpTedyOluhiSERAMAIT @Y er E@@%fb{leciﬁﬁs%@%?c@b’vioc@@ can.
The ter mcﬂh%m-.ﬁﬁ)pﬂﬁf{g e 716! W%u@a\fﬁhyf i grRJt qyusqa}/c'dz%vl{% di5Rl.a%hLg LF\G}

information such ds one for a persona rece| VI ng

br oadcastsamg,layemds dmega‘t@msahmeg fil:a carinthe gaﬂa efdogrodd 787.s hawsapati®i @dnhﬁd)sest il
ich is of a mmin_body 2101, a display unit 2102, an

F?rangcraar e\é\’g itRg &ye & Cifogﬁig@ ao‘ﬁb?ra(t’?‘dH“ﬂé’%d) shay4s fogmed interthe Fareo ket es be
port a;ogfrrstam%}légtepﬁlege]cg? aﬁﬁcthe m?rc?ﬂ—sl%hb@k CBHE r’l‘?é !{nﬁ@f ”Tg? DY ljinftl pa%it he

light emtting evice o e presen

Fig. 11Ccspmiver.a | apt op conputer, which is corrposed of a main body 2201, a
casing 25 2202 a di splay unit 2203 a keyboard 2204, an external

connecti on port he strgctuze pbihit srRBodimstismap boeombingd Witethabpf Embodmpnted i s
formed by, ﬁ?l ng the light emtting device of the present invention to the
di splay unit 2203. Fig. 11D shows a nobile conputer, which is conposed of a
mai n body 2301. a

20 Embodiment 13
Another cxarnple of the process steps for producing a light emitting device that is
different from Example 2 w111 be described with reference to Figs. 23(A) and (B).
The process steps are advanced according to Example 2 until the state of Fig.
22(A). Thereafter, the TFT substrate is transported into the second processing room, and
25 the anti-electrostatic film is removed by water washing. A bank 3938 is then formed as
shown in Fig. 23(A). The bank 3938 may be covered with an insulating film, such as a
silicon nitride film, on the surface thereof as similar to Embodiment 2. or in alternative.
may be subjected to surface modification by carrying out plasma treatment as similar to

Embodiment 8.
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di splay unit 2302, a switch 2303, operation keys 2304, an infrared ray port
2305. etc. The 30 nobile conputer is fornmed by using the light emtting
device of the present invention to the display unit 2302. 41 Fig. |1E
shows a portable image reproduci ng device equi pped with a recording nedium
(a DVD player, to be specific). The device is conposed of a main body 2401,
a casing 2402, a display unit A 2403, a display unit B 2404, a recording
medi um (DVD)  r eagisn8rddRictcorhBand RRET /sl iR S units 2407,
etc. The display unit gk‘\ 240%’?)5 mai nly” di ?E{fﬁ‘ﬁﬁ%tﬁég’?‘%“ﬁ%‘%?ﬁﬁ ééonmwﬁéas
the di spl @by forBed 804l Yol Sp) Laber.mLion, - The portabl e
i mage reprodu?:])il ng devi ce ig forne%\p%sﬁﬁsc%)ﬁg{gt[ﬁ%tﬂ{@ﬁ%méﬁ%linlerﬁ'ad 08&\‘7?@\?' of
the presenteipvwent if§hdqo LS j L 403 and B 2404, The term

S g oo PSR bl S Bk G bt Feo

i mage reproducing Vi ce equl ppe ing

Shien Ts  aEpor gﬁﬂf&tﬁfﬂa‘d"ﬁ@#ﬁﬂ?@%@f‘ﬂ%g&fﬁfﬁ%ﬁi%ﬁé&%‘éh&%‘vﬁ@?ﬁg&l f‘éoéﬁa%‘g»%%' )
ovi ce of "ERa G CER0E, IBRel SRR chlont @ PRt PS8Rl gotbisP ke o

vi deo cangfg)oyh) I nposed of a main body 2601, a display unit 2602,
a casingngg%? 22*%2?%?%%? connection port 2604, a renote control receiving

uni ¢ 2608, " oper &t Tenrd BBt 4622 ShTd. SR ¥ aidhr &k dpmsant s ng
the |ight 1t t V| f_th [ ti to th i spl it
2602, B oo AR iR kR Vi o FCsiedR e ettt v, Moy

2701, a casing. 2702...a display unit 2703, an audio input unit 2704, an
audi o ou“%u Q%H}tegyﬁg?ngggléppgﬁng§§gnm51061 an external connection port

2707, an antenn 708,. et.c. e. cell.ul ar phone is fornmed 20 by using the

| i ght @m‘ tting %%51"8‘3‘ ‘813‘1 ‘%'r?é’%)r ‘é‘s@iﬂ‘" fWQEﬁ‘P%ﬁ% of thet fiyst eapr §9mpeynd layg3. | f
the dis uni,t 2703 di sp] ays white characters on a bl ack background,
power coﬁj!sgélépcﬁl &% dg%crf?féatecg{é?t%'ﬁ?‘h?‘eﬁﬁ‘&h‘éesﬁ 2*&5 BB the?inde 3928 pnd the Tigknersnce

of |ight itt from nic materials is increased in future, the [|ight
emtting (@V?%Egﬁ-&a{ilﬁ&%&g r GRIPRIF nEfnEngn thseVIssiyal Booihst avardentheor
rear proj.gector i@ 25 whi ch Ik ht Bearing outputted image i nformation is
magni fi ed lﬁgiﬂcésﬁ &N dhe qnode 3983 can, by Largesy ovisgtia dhtopprigase parian fqumed from

el ectronic devi§§a§EVﬁn iin the above often displays information distributed

t hrough &P%9d5 FeBaePH¥h 1ines such as Internet and CATV (cable

tel evi si on). pecjally, animation information with increasing frequency.
The |i'ght emitt) gthlgg@e,s&éﬁ) at an edge part 3958, at which the anode 3928 and the bank

3938 are in contact with each other, becomes the maximum, and the layer can be formed to
- have a certain curvature. According to the form, the covering properties of a second
organic compound layer 3951 and a cathode 3952 formed as upper lavers thereof can be
improved.  Furthermore, cracking due fo stress concentration and electric field

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

deterioration and short circuit.

Embodiment 14

A light emitting device using a light emitting element is self-luminous and therefore

o]
i}

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

has wider viewing angle. Accordingly, various clectronic devices can be completed by using
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30 having a light emtting elenment is suitable for displaying ani mation
information since organic materials have fast response speed. 42 In the
light emtting device, portions that emt |ight consune power. Therefore it
is desirable to display information such that as small portions as
possible emts light. Accordingly, if the light emtting device is used
for a dispﬂ%a%%unit that mainly displays text information such as a

portabl e it DEHEITGAE de¥ich Hahe Presenb@veRtialt ar, a cel | ul ar phone, and an 5

audi o reproduci g, kL C&eldelind:s .68 SS| |.ight Ltting portions
to displ gy t ext IE(idﬁlﬁ %%tegégﬁoﬁfe @ﬁaggtg %nglr?g%lg?\aalt?ékg%mﬁ%i Céir??‘?% Iogé%e?prgfgf] %/e as

t he backgrmuwendon &8: deides cdneda;abivie] cdi@aadRigblealpeiisplan@eadholed dik@ht):
emtting device to which the present invention is applied is very w de and
el ect r oni @ REYHAIAMEWIGH:; BBINO fopetdyciag leviseites pudineurdaudie sompprens]sadtthoni c

applianceyion.this. eghodinent. can be conpleted b Si to the.light
emtti ng g;e(.\g},l%fgg p?r%?nu% é)gl't[eﬁ’ra %cym?%chéﬁ@ﬁftgbﬁ%lq%élaﬁ%q %%Bmglh% Oblﬂﬁ%ompmen
Embodi mentisceliul® 1ghonBYy aapitabien GambempeBee dn eRVEsHid %ok,C'&@g%(iaﬂg af igRganode

is reduced and therefore degradation of a light emtting elenent can” be
pr event edrepTeicHgedeine (speciicallsnan Bpplidnse capebleudegrdcessilel dgatihe: supfdinge of

t he anode_ thereby incr.easing the.cu t nsity i.n . an organic coppound
| ayer . AsmaEd}uénsﬁ el iv\ﬁigaWSIdtlsg(g@\?g%arglghalvﬁ\ﬁe"r‘Bﬁpléhﬂevt‘%fsthf“i F8t T ot
the |ight gnidapt BOtheldaa® ntmalggb@mﬁﬁ@ AR hav B QRUE mitttrid 1A I deQiRubleS

capabl e of noving a substrate between a processing roomfor formng a TFT
subst r & epaiHeviarly fas cepostiablg infoomtionrtefanatisinge és bérgint is often viemgd oRDqelearsint

that are physical]y separated fromeach_other w thout causing.degradation
of TET chirBRVER o hEE ROt Gy G ER ¢ SR SR Bl o DI St dFe o
the preseffovlMeMd P1A 1SRy sol ve the problens of contam nating the TFT with

an al kaline netal used as a material of the light emtting el enent and of
degradi ng the | FightlAeshdwd adisglhedevite, whidh isoompased oba casgas 20004 styfpek@feor e

can provide xcellent |ight emtting device. 25 43 CLAIMS: 1. A light
emtting laf’é_eia?@@ ’c"b_ﬁﬁP]iag i 2003 sorpker iurl_ﬂ# £P%h i ey inpw tsAninglsiH0a: o BhOF i rst
T L S ol i 0 DSt Enh ) IR BEBL Ottty IR RS
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 presenf invention to the

display unit 2302.
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tothe thin filmtransistor; an electrode over the first interlayer
insulating film the electrode being electrically connected to the wiring
line;, a second interlayer insulating filmover the first interlayer
insulating film the electrode, and the wiring line; and an
anti-electrostatic filmover the second interlayer insulating film 2. A
light emtting device according to claim1l1l, wherein the electrode is an
anode or a cat ho8ellBBshawy ¢ ghrtallpiimegs epdedicing devicsragivinged ovitl argnoiding

maeri ol Snnh I HEL ) bE ptcatins I R s Pty Rihit i body 2451 a

di oxyt hi ophane 240D! ¥ alpla &t Al e8! b nEsiat byie BChhaeat:8FordRR! HOXUSE W BhE

al kyl ether, N-2- dr_oggli'et h;/l - N 2-hydroél<§}al kyl am ne [hy%rr o%y‘gf)d%‘ﬁ &WB?

nmonoet hand¢aglimenalit 2405NoBirstion ke r2dR¢.etphgitey ahity 2407, me. [ Ahkdisplay unit A 2403

di et hangl am.ne],. al kyl di.et hanol anm de, pol yoxyet hyl ene al ky| am ne,

pol yoxy&t ﬁ%ugﬁedlsé’l?‘wll%?‘n ef%”éﬁl?[i)ma%’ ?)‘e‘éss‘?‘&q\ilsl’l%/l Wyguf‘g)érfﬁf“ély displays text

al kyl benz gqggihioRnatige patdik irHE%ﬁ@B%@cin%%E&i@\f‘bW}mnb%{p 88Neht emitting
al kyl e, alkyl Tum =

trial kyl benzyl anmoni um sal t, bet al I mdazo et al ne,” and
pol yexyet Hyvienef tickyesohieimy entéginhterthe displaylunghtA 2403t dnidnig) 2ded.i CEheaeaniguag t o
claim3, wherein the.organic, conductive material s formed by spin coating
or evapor éetplr%[ﬁ’.m@. CAICFFSWPP%%"% iBfECUERE e iR Hicddsy Vidso @pme mathingher ei n
the anti-el ectrpgt aif il j 1.Cy | j . '
selected from tﬁ% gir%ﬂlgwé c? n*!éﬁg%%’lﬁ%é%i %@@?gmgggtgd g@@g*ﬁgﬂlﬁé@aﬁﬁg‘%’ of

pol yi mdeamae, bodn@50endismlyy luahs 260% . anG. ard Liigh?S08m The REgde\tipredigglapridi ng
to claim], vvhgrei.n t he device further conprises an organic conpound | ayer
over the é’é‘@ﬁ‘fﬁ Y P$i0g thedight emiteng davics of the nsesapldnyensian fode disalay wait 280y ani ¢
conpound | ayer. g:f. Eﬁf&ﬂo LN i , emttin vigce,
conprising the Eléé%)ls%b . ?B@%‘? @%&,ﬁﬁ%xﬁﬁﬁﬂnﬁ%ﬁéﬁ% or b(())\(}1 g()gﬁs‘iucﬁgil‘?}ate
havi ng anuiin2602akicaging U603 ca:; extdrii "o ctitn ipbi 260A Yiemions ol Refvidegmy er
the thin filmtransistor; formng a wiring line over the interlayer

i nsul at i 0P} fihjmagsaeeriving ynif 2@@6? Beiatery 2@8%@@@@@@ inputtunig 26A8.ropiation keys

1 2ns! Bt gt UL OB LA AU PR LN W03 & Gk
invention to the display unit 2602.

Fig. 11H shows a cellular phone, which is composed of a main body 2701, a casing
2702, a display unit 2703, an audio input unit 2704, an audio output unit 2705, operation keys
2706, an external connection port 2707, an antenna 2708, etc. The cellular phone is formed

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

If the luminance of light emitted from organic materials is increased in future, the
light emitting device having an organic element can be used also in a front or rear projector in

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

The electronic device given in the above often displays information distributed
through electronic communication lines such as Internet and CATV (cabie television).
especially, animation information with increasing frequency. The light emitting device

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

materials have fast response speed.



formng a resin insulating filmover the electrode, the wiring line and the
interlayer insulating film after formng the resin insulating film
formng a protective filmover the resin insulating filmfor preventing

t he substrate over which the thin filmtransistor is formed froma

contam nation and an el ectrostatic di scharge danage. 8. A nethod of
manufacturing a Iight emtting device according to claim?7, wherein the

el ectrode is anmdh@ﬂémdmnam@abhmaamﬁgm%MEWBde¢¢O@nmmnubQGMUrThgemﬁhnght
emtting geV| e accordi ng to claim.,j7, wherein the $rotect|ve film

conpri ses SHY Fd nlﬁp%gn H%FFU@lﬁﬁﬁéﬁpﬁla%éF@Et@H“?5bﬁ§tﬁ§“8koﬁﬁ“*1mht
consi st i nAc@kdiR YR li @M entlindt e DicORNERE PP iXARY ! f aci d
ester, pofyo;y% hylené al kyt gthef N 2- hgdrox Etﬁ?PQhMg 195 Sﬂ % §¥anlne
[ hydr oxyalh&yinatlmmmmammr&mimm]fqmmpbh Birm(r2t, Hy qranicuit, hy £l allld(yﬂham ned[aal kyl
dlethanola H%‘&F di et hanol am de, pol yoxyet hyl ene al kyl am ne

pol yoxyet Uﬁg?gaﬁlﬁvrfé flastdpsibly fféé%%gﬂ hglmwlmr@up@raﬁm g display text

al kyl benz m sal t
trialkylﬁgﬁgéﬁg%ﬁgﬁéfﬁg IF%thF9§¥aﬁ ttsg'Iivré{%t?Lﬁgﬂan‘litgélﬁzd[(;l|umbeta|ne and
pol yoxyet hyl ene aAkxdbst,nth/hbcﬁzteh&E appiftatién mghodt}@fhgmlamﬁmg eiing t@whicght
emtting device according to claim9, wherein an organic conductive

materi al % PFSFHeEVHYI08 g Pkt l“nberbﬁ”"é‘%/&%leé@flif@fﬁc appliange pstayery feld can

manuf act %{ﬂfwy fheldeOE. SRl GG nHE) ﬁ §5hc85T dérﬂl%dtlm :% Gh i ggqnggﬁe‘g% Vi %lgg] t he

protective | m conpri ses an orga I nsu erlal

group wcoh’EShglttleﬂﬁttlﬁé dpaky hﬂhﬁlﬁctuﬁ:@mﬂ 1m?lerr&!ﬁht@[ﬂedﬁeth&9§%dﬂ eafibslgmeaRd
benzocyclobutene 12. A method of manufacturing a light emtting device
accordi nd d3cl aim 7, wherein the nmethod further conprises the steps of
renovi ng the protectlve film etching the resin insulating filmto forma
bank, w ping the electrode, form ng an organi c conpound | ayer over the

bank and the el e@y agflyink3ihe ﬁ@éﬂﬂQﬂv&thoﬂanHcﬁﬁfgubf N8 @nddeOft r&REd 120G
devi ce conpr|S|ng the steps 0 ornlng ath I mtransi stor over a

subst r at &qﬁ@f@rW@ﬂﬂahm of aﬂlghgersmifga@enentfcen ht pg:vamtednt ®h¢ ayesentiimemtiati ng
fl|ﬁ10V€F t he .t mtran IStgFF formn MArlng | i ne over, the
i Eo)

i nt er My 8F° Ry eﬁ??vﬁé‘ngltﬁ’erﬁ“r %78 Ofuticiangde it etl?’e‘inﬁ&dq’ B fensitidn #Rij n
film trapgasicompgodhdidi@r. aNaeh 8Ghik qﬂ@ dAVELolie chibedweyed dh@%&' IfkdRE of i | M
the el ectrode being connected to the wiringline; formng a resin
i nsul at i Hy light engitieg ckehenetamtiemdiepgtdie wiring line and the interlayer
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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dnsulating film 45 .1~ after formng the resin insulating film formng a
protective filmconprising an organic conductive material over the resin
insulating film the protective filmpreventing the substrate over which

the thin filmtransistor is fornmed froma contam nati on and an

el ectroségkwlsjl scharge danege. 14. A nethod of manufacturing a |ight

emttin according to claim 13, wherein the organic conductive
material is selected fromthe group consisting of polyethylene

di oxyt hi opheng lighpdryiaing devéce @impeingn fatty acid ester, pol yoxyethyl ene
al kyl ether, dr oxyal kyl am ne [hydroxyal kyl
nonoet hanol an%l\hlgrl HKIH‘W&I@% dﬁ%tggiet )aI kyl am ne [ al kyl

di et hanol ani 1S %%Werdp& inly Bensjsterne  al kyl ani ne,

pol yoxyet hyl mmraigklyﬂeemvem ghd fitst mtatlaydr gstiating fildsytheStikihg Miak @eing connected

al kyl benzepeguhif Ffh@randis oy phosphat e, tet raal kyI amoni um sal t,
trial kyl benzyl a ni.um sa al kyl  bet ai ne I m dazol i um bet ai ne, and

pol yoxyet hyl éfe® 3?@?;%&9}6 ﬁrf’smtﬁl%’f K a(‘)‘ﬂg rﬁé‘ﬁufl’&‘c?le‘m‘%’@ being eleetrieatst t i ng
devi ce conpennstted ta the veitiepdingf:  fornming a thin filmtransistor over a

substrate hayi BgoAd ffstyal hlglﬂgat%lﬁg P86 ovel GhETAANG: ﬁ{teﬂ;{vzg (ih@&ing ARH) Bt O

rmngavvlrln e over

filmover the%dﬁ ({]

interl ayer el %eﬁmﬂ% P& ring |ine being connected to the thin
fi | m transtsami-clettpostitivgilanower dotseantel intednydrfinsulatingrfilayer i nsul ating film
the el ectrode being connected to the wiring line; formng a resin

i nsul ating,fi ver. the .el.ectrod h vmrln | ine and the interl ayer

i nsul at i nng |‘4‘ ﬁ}gﬁ RN devigep 'ﬁﬁ“ﬁ{? glF‘ nWIREH Beisieptiofs iy 28 gradery aa
protective ficBfrdonprising an organic |nsul ating material over the resin
I nsul ating f|Irn the protective filmpreventing the substrate over which

el ct rost ati & dEE R BBe Adticse o hrin B0 T, sk G el st i

emitting JEVRRIESEH CAD ELANC teonductiv @ terigh eschictedt imm dhgagioup i emwisting nef

malt eri alj Iﬁol?&hﬂeﬁ@@ﬁﬂyﬂﬂbﬁﬂtﬁe ngélS*Qmﬁﬁé\S I§'&érﬂﬁ ﬁftt pﬁﬂl&’ 'é@legepolﬁﬁiﬁéltﬂﬁene

ﬁgnﬁ?;?ct 3r| ng le Iml gﬁ?{nem tt] ng @r\%%é'tﬁ%l- 1 ]?Ygf lﬂ’éarglpgps Of[%ydroxyalkyl
monoethanolamine], NN—Bls(2-hydroxyethy1)alkylamme [alkyl diethanolamine], alkyl
diethanolamide, polyoxyethylene alkylamine, polyoxyethylene alkylamine fatty acid ester,
alky sulfonate, alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium  salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl ether.

4. A light emitting device according to claim 3, wherein the organic conductive material
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, and benzocyclobutene.

6. A light emitting 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 light emitting device comprising the steps of:

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

forming an interlayer insulating film over the thin film transistor;

forming a wiring line over the interlayer insulating film, the wiring line being
connected to the thin film transistor;
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formng a thin filmtransistor over a substrate having an insulating
surface; formng an interlayer insulating filmover the thin film
transistor; formng a wiring line over the interlayer insulating film the
wiring line being connected to the thin filmtransistor; formng an

el ectrode over the interlayer insulating film fthe electrode bein
connected t d°THEERP Fﬁeﬁ Oﬁ?‘%/?l\ée,r ﬂFeO’PFﬁ?l% eransylating filny Gli‘ea‘itiF‘f‘Efj’dF?’F%gd'\? ecf¢e

el ect r ode, totthe wiking heg;l i ne and the interlayer insulating film 46 after
form ng the regmhigian@sihahinatide M ol QY ik %ﬂac%p@é,%@%vtiﬁl‘{%liﬁé hfid LhtddaGer €SI N
i nsul ating. fsﬁllaﬁl}n Ene protective filmpreventing the substrate over I ch
the thin fiTm %g istor is formed froma contam nation and an

el ect r ost at | @ftgr Jerningechel gavindnswatingafilrar fororing rgprotestipe dtlac pieretife tasin
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first proc [ secon recessin oom 18. A nethod o

manuf act urlﬁﬁ%l agﬁngagxﬁplﬁeo%a?)[diaﬁgee g"\(/’l&%ec lgélﬂbaf% cﬁlaén%gg claim17, wherein the
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group congi i imethodfof prdnneidayripneligit@miithigaRRBccdBingad iclaim ey, wense e

fatty aci d.jesiet..: e al kyl et her,
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i mi dazol i JFAPEISHES ¥, Paiy&thygﬁﬂeyéw&m Ae Relpnibinenalyceny  Taktynacko £S6r,
manuf act urpalgoxyethiytent adkylt ethey Ned+hpdromyatloyldN-2chyideoxshRiytandide [whdrogyalkylhe

prot ecti vembhddMdm8MihSe N ANBR{DANEx iy 1B LS e a&ﬁﬁ% f%&g{l the
group consigsti of fi’m’d,arfl_c, am de, ﬁll I m deam é’ and
benzocycl o@ﬁ@@?’fgg‘n@ﬁz goiy%&eﬂyﬁeng@ HUPSc (ﬁ)"%/’ﬁ’ﬁthé(fwéﬁ?yi/aé‘#?l? eq?YgaC&%%t‘?}‘e
conpri si nealk¥le sulfenste, o alkyltfeorencsnyfoamatehi alk§l | phosphatsi straalkglaammaenismbsalt,at e

having an tiafkyltRhkSmieah@e € salt,l O INIb&RinENt SIiyRY GhidadSithAt IWaehidd | MQver
the thin filmtr nf?l st or; forlmn awring line‘over the 1 nterlayér
i nsul at i ng}"i1¥‘1’ﬁ¥.e Ee\ﬂﬁ;ﬂ%nYiet%égbei ng connected to the thin film

transistor; formng a first electrode over the interlayer insulating film
the first w achende oFehafacaRMReciad chilttindeloMdel R80rlind80 claim 9, wherein an

organic conductive material is formed by spin coating or evaporation.

u

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

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

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

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

forming an interlayer insulating film over the thin film transistor;

forming a wiring line over the interlayer insulating film, the wiring line being
connected to the thin film transistor;

forming an electrode over the interlayer insulating film, the electrode being connected
to the wiring line;

forming a resin insulating film over the electrode, the wiring line and the interlayer
insulating film; '
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formng aresin insulating filmover the first electrode, the wiring line
and the interlayer insulating film after formng the resin insulating
film formng a protective filmover the resin insulating film the
protective filmpreventing the substrate over which the thin film
transistor is fornved froma .cont alm'.na}i{lon and an el ectrostatic discharge
damage; aft erafﬁ‘ef) ATRGS e 1538 BIRRE AlmmomypE iy Prolectiy bl LOMPEFEE Ahi ch
t he thin fpresnictooadedtive enaterial foventhe resio mmsslating Stlmp flregeetectize fibo praventing
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film afterlertgsxy Qﬁsf#nhe rotective film formng a bank by etching the
resin insuFa‘flé:ga]fci argf Eﬁnﬁ%e‘the bank in a vacuum form ng an organic
conmpound | ayer over the bank and the first electrode; and formng a second
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.

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

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

16. A method of manufacturing a light emitting device according to claim 15, wherein the
organic insulating material is selected from the group consisting of polyimide, acrylic,
polyamide, polyimideamide and benzocyclobutene.

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

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

forming an interlayer insulating film over the thin film transistor;

forming a wiring line over the interlayer insulating film, the wiring line being
connected to the thin film transistor;

forming an electrode over the interlayer insulating film, the electrode being connected
to the wiring line;

forming a resin insulating film over the electrode, the wiring line and the interlayer
insulating film;
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insulating film after formng the resin insulating film formng a _
protective filmconprising an organic conductive material over the resin
insulating film the protective filmpreventing the substrate over which
the thin filmtransistor is forned froma contam nation and an

el ectrostatic formng the profective film
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i nterl ayer c o L he I n
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formng a e fil n or,gani ¢ copductive material over
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novi ng t he substrate over which the thin film transistor ornmed froma
first processing roomto a second processing room after noving the

subst r at e, 2¢- dnethad of manpfagusiogatight éthiting device comprising the steps of:
forming a thin film transistor over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming a wiring line over the interlayer insulating film, the wiring line being
connected to the thin film transistor;

forming a first electrode over the interlayer insulating film, the first electrode being
connected to the wiring line;

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

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

after forming the protective film, moving the substrate over which the thin film

transistor is formed from a first processing room to a second processing room;

after moving the substrate, removing the protective film;

after removing the protective film, forming a bank by etching the resin insulating film;

baking the bank in a vacuum;

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

forming a second clectrode on the organic compound layer.

21. A method of manufacturing a light emitting device according to claim 20, wherein the
protective film comprises an organic conductive material selected from the group

47




after renoving the protective film form ng a bank by etching the resin
insulating film baking the bank in a vacuum form ng an organi ¢ conpound
| ayer over the bank and the first electrode; and form ng a second

el ectrode on the organi c conpound | ayer. 26. A nethod of manufacturing a

i ght em tt.] vise | . 1 al m 25, whetein the. ani ¢
conducti vek%g?%@galogi %ﬁgéﬁ%lg#ggh%%oﬁ tﬁ@e%r%(%% COsi %@F‘?ﬁj’ C oﬁ'/%t‘ﬁy%ne
di oxyt hi opRewexystaylene, plkyh etheg| Nod-Hydroaethyl-No2-hydrexyalkylpsingolbydtasynlspk

al kyl ﬁt hemonbetRandtiytinek yNINVBis(2Hhadivkghetydyakidymatd Nkylhidihanylamkag], alkyl
nmonoet hano : 3 e .

di et hanol ah&nma]a,gﬂmﬁnﬁ%’ yb?i(ﬁi rzla}ﬁlgl?{ ﬂﬁgﬁéﬁﬂ%k’?@&#@%@%@%ﬁﬁﬁ fgtﬁ\’ _?1%‘,1 ester,

pol yoxyet hrﬁrl}k@ﬁes“étl‘a)%%arﬁ]ﬁg frgenspubdenate, o gkt | phgspldte,s detrashatiammonium - salt,

al kyl benzetedkylbougtaeymadityl  sahtps phad e betairie; aalikyt| apTidaro uﬁitnsabégaine, and g
trial kyl be ,@EF@@[BQ' | kyl betaine, alkyl imdazolium betaine, an
pol yoxyet hgiz%%e al kiﬁgﬁgﬁﬁmy% A nmet hod of manufacturing a light emtting
device conprising the steps of: forming a thin filmtransistor over a
substrate AawA myttad dfmsanuscturngsuligha esitting device gecanding teeelhiary 20, witseih dié ng
filmover plogeckibb Nfif | dOniprRBS a5t Qfg'anfcoﬁﬂﬂufhging Wateridd slafe%dog‘o:ﬁl ttl?bﬁ FuR

Interlayer insulating filim the wring l1ne Beln connected t

filmt ransf%}}sgﬁflg Ptp‘%?’ﬁ@ldﬁ’rf‘c@ﬁ’&P?léfi‘f@%&v%‘:‘]y‘fmgeaﬁﬁfiérqn \PERZQoNElgbulEng g il m

the el ectrode being connected to the wiring line; formng a resin

| nsul at ngad 14 meai@loftifuelcasingadesnt LARLHE HbAL: bdriigiiCnt DRl ot er | ayer

I nsul ati ng f'f%n%ina];ttﬁhfflorm ng, t he resin 1 nﬁul.atl nﬁjéf]lé.m farmng a

protective filmcompri s’[’ﬁlgtrfg'ﬁ 6Py TOPEAERPAYRA AR HERRIPEFHFEr the resin

i nsul ati ng f ifeRing e igedayet insvlating film prentbathim §lm thaesistohst rat e over which

the thin fil dodmiagsd stifihg ilfcf evdreghef m@éna?eﬁmhﬁﬁhgaﬁlhgmhenﬂirﬁ@ line bein

el eCtro“%dnﬁg&%xf?ohtﬁ@%ﬁn%m%ﬁis&%ﬂd 49 after formng the protective film
e sups '

noving th rate over Wwhic e thin film transistor is forned froma

first procesdPmyng abglectode aves Siednistleyerdnsulaiingdtm, tkglectrode bbiog cofnected
nmanuf act urfortle aifingdlivic; em t ti ng devi ce according to claim27, wherein the
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met hod of pifagchlmi ng a 1ight emitting device conprising the steps of:
after forming the resin insulating film, forming a protective film comprising an
organic conductive material over the resin insulating film, the protective film preventing
the substrate over which the thin film transistor is formed from a contamination and an
electrostatic discharge damage; and
after forming the protective film, 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
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene alkyl ether, N-2-
Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl monoethanolamine], N,N-Bis(2-
hydroxyethyl)alkylamine [alkyl dicthanolamine], alkyl diethanolamide, polyoxyethylene
alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl.

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

forming a thin film transistor over a substrate having an insulating surface;
forming an interlayer insulating film over the thin film transistor;
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formng a thin filmtransistor over a substrate having an insul ating
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after removing the protective film, forming a bank by etching the resin insulating film;

baking the bank in a vacuum;

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

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 sclected 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 diethanclamide, polyoxyethylene
alkylamine, polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium 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 over a substrate having an insulating surface;

forming an interlayer insulating film over the thin film transistor;

forming a wiring line over the interlayer insulating film, the wiring line being
connected to the thin film transistor;

forming an electrode over the interlayer insulating film, the electrode being connected
to the wiring line;

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

after forming the resin insulating film, forming a protective film comprising an
organic insulating material over the resin insulating film, the protective film preventing
the substrate over which the thin film transistor is formed from a contamination and an
electrostatic discharge damage; and
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after forming the protective film, 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 selected from the group consisting of polyimide, acrylic,
polyamide, polyimideamide, and benzocyclobutene.

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

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

forming an interlayer insulating film over the thin film transistor;

forming a wiring line over the interlayer insulating film, the wiring line being
connected to the thin film transistor;

forming a first electrode over the interlayer insulating film, the first electrode being
connected to the wiring line;

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

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

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

after moving the substrate, removing the protective film;

after removing the protective film, forming a bank by etching the resin insulating film;

baking the bank in a vacuum;

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

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, and benzocyclobutene.
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