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BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The present
invention relates to a light emtting device with a light emtting el ement
conposed of an anode, a cathode, and a filmthat contains an organic
conpound capable of emtting Iight upon application of electric field (the
filmis hereinafter referred to as organi c conpound IayerrzI and to a met hod
of manuf dGEIF EMIUT RN GiREY IGERAND MEFHOBOF Mpd LEACH T BINGHEHE Sk
invention relates to a light emtting device using a light emtting to
element that is lower in drive voltage and longer in elenment lifetine than
conventional ones. A |igBAGGROUNDAEVTHE INVENTI®Nspecification refers to
an i mage di splay device that uses a light emtting element. A so, the

fol | ow Ag ﬁtsfﬁim ge dme@ndP i ncluded in the definition of the light emtting

device: a nodul g obtained by.attaching to a light emtti | ement . a
comnestor such 38 ke Dsriist ¢ Rt iRuCopihE eRRe M BefeTabif ca
Circuit plemdesit SonmpdBeli ARG AUEQNBERKbAROAM NGm itBAQonAnsaun 6Barit BB p6@Id | er
package): a nodule in which a printed wiring board is provided at an end of
a TAB t sgpablyrofzermigmg lhgld veonpdplication ofigleshicalield Gh¢ ifhmdgy hatcak el rdenired i s
directly nounted on a light emtting elenent by the chi.p. on, gl ass)
et hod. 1o BT PR SU et APRARAT B rColibedh Fed i Bire e ar e

dr awi ngsaidigilyOhedtedene ileXtio RIRERI PNk AhinRAn@lid gilay lighedmats for
their characteristics including being thin and Ii ghtwei ght, fast response,
and di r eletmegutiaent ldveaw ivolrtbvagenldge wnd dongllr s eldpeinh difedehd tHapndoneersicanld

havi ng wi de vi E\/\‘i&fn%?.anglg ive Ehe light emfting el enents be%ter ,
vi si bi | PR§S:  ThBE ighirgedeviGegint this e AR} oD TEHFEh osaraimaet sishl e ferdceibat

ef fecti ye.cel QImRichnififle BotRheY ARLERRS [dowHle HddufesZite Plih GRS iR IGk ar e
bei ng activel y deve oged. It is said that light emtting elenents emt

| i ght t Hefinigbn bhehef lpdHt @niinpgnizeitana smdule otwhihadby iagadyd iced libkt seriing

el ectrodes that sandw ch an organi c_conpound | ayer, electrons injected from
the cat REEENRAOHECOS SF‘H] EAHIIHORI IR dusibadiay € Pl e st praRfed FirgHe-

| um nes t t ' . . :

exci t D()ng,%kaBn @tca@%tg%%ﬁg@%%ﬁ@%ﬁoo%g re$ lr(}g%g %gérb%%gg%t) ’anat glg\l/j\ﬁéwé%{helﬁgasi ng
ener gy h@rid@dds@irldyebdarghd pevidedi Aginedreingid TAB ape tor lai DOP; addh esedudd in
excitons generated in organic = conpounds take either ringlet excitation or
tripl et ok 1al§ dintegraied cisrid) fsi izactly menned oniar held| eapiiigselemgnt Byithe | i ght
fromri excitation el enents that emt light fromtriplet

excitat @gggf%.n%%]ée%gl 4 ght emtting elenments are classified by driving
met hods2i nDesdpipsish ve e Kekted Xr Si npl e matrix) type and active matrix type.
The ones that are attracting attention nost are active matri x type

el emghts, for thight amittiogskepieatsofre drayphagiteniionms desnof-cangrtiereflhPanitbn with
the QVGA | evel, nunbefr o ixels or nore., An act.ive matrix.light enm.tting
devi ce ﬂlgefaﬁgdﬁmlefnﬁhfor eI eﬁt Fﬁﬁa%Frésﬁlgﬁtmﬁlggmgngeelp%rrtgln agd i t%F le"’hgig} %Le one
'shown i feshbibe, 2nd Airddt Cud@at low (@R AIrRMa RS theaise?Ollintifodnghd@Raving
interlayer insulating film203 is forned on the TFT 202. On the interlayer

i nsul at ide YiewinQogle givedhodehy pnikée dements dawyr 2oBilits  fidrenefaret Ge Bight

electricall.y connected to the TFT 202 .t hrough a_w r.i | ine 204. A materi al
Ut abl BOHEYE NS0 dE S0RTRed 2 (AREpYT RIS TIE HEEPS & g a

| ar gg; WaskiahURGhHAR bARe IXQ:(i Adimped.i N oxide) film a tin oxide (Sn0_)
film an alloy filmof Tndiumoxide and is zinc oxide (Zn0), a .

sem -transpar enit golsaidf iHamlight pohipary leleneents lemit digbt throgghrGpokdiewigs

those, the ITOfilmis _us.ed.rg)ﬁt because ét Eas‘aCI band gap of about 3.75 eV
and is FCGRANSRTHNERERAPPICY RE™FEh §ECEpds)itig Ry Ch . organic compoun

laver, electrons injected from the cathode and holes injected trom the anode are

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

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




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

cat hode toget her 20 make an organi ¢ conpound | ayer. Specifically, the
organi ¢ conpound | ayer 206 includes a light emtting |ayer, a hole
injection layer, an electron injection layer, a hole transporting |ayer, an
el ectron transporting |ayer, etc. A basic structure of a light emtting

el enent ¢amppundsritaigt athsf saglanodiation br ginleteeridteiiong | Byespecafiditian cltliode

| ayered jn.this order. T asic structure .can be nodified intp a |am nate
o an - andib. il 85 emll FeBR R ShEEE G Jad SR 4o apih Befl 155

cat hode ipyeeedtiBnbbits order, or a |amnate of an anode, a hole injection
| ayer, and a light emtting Layer, an electron transporting |layer, and a
cat hode | ayer ed Tiese Right omaéing ehfrmants tfteclosgrdilty dovpaundhédryieto pOBGIvies
formed, a cathode 207.1.s foqur?d 1o congl ete Iight emtting el enent 209.
The cat HGAB™ STHE BP0 HRY 2T A4 VAR i nﬁ‘hao & UHbir ﬁ%&%k“% 4T %8N
(typical fnyst fe MBER nRELONGE NGerh DG BH e KL cApdblk 5@@13?@91@%@&@@ fieh | N
this specification, suchnetal (including alkaline netals and~al kal i'ne
ear t h nmeddingtjon with thec@ViGédleamel minkal phgixatetoamorA bank 208 is forned from an
organic resin material to cover the edges of the anode .and prevent short
i Poui ¢ bet ween AhacaifoBacHn L e LG dpinge Lghleemifiing Hometioiis Bne
pixel andeh suhudfibe 8iile! LRGLIBLATRNGIG! OF TRICENIOLINCoTRE 0B AGlRLCRote!
portion is provided wth a plurality“of light emtting elenents each

st r uctourad aasnsheyer insuldfing.fild 208 ic torsiet buttkee BAT @02.1 ve matrix light emtting

device. In the above-described conventional structure for |ight emtting
devi ce, the intdPD Hrapteriagen imsylayng fim2Gh antapadaiiogd clackade 7P dnformed
conduct i c1al, I sk NSyl afdng A& L Lmk ]
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per f or mefdr et #hodt 20§ tidIA Erahspardtit ebndRties hidtediahdxving a diret e¥RRuidiohMlAn
expansi on coefficients are in contact with each other as in this

convent i Bi¥a(indiughtin @wide) ifhg, ddin edds($a) file. aprlley ddesohindpuge Rxidd ande

i nterface ; Lhde of .the nateri -t hat has.the.- smaller thermal
expant; GIPCOubr FRRhE P Bnbtt R o d el 6 46 hrob RN 8 ¢ oe
for i nj eibdeNheN@CEHIh afiscAahdd Ge@ateititas bibghd gBiTbs sthaud 3173 OV bR isORIGRART C
conmpound layer. If is there is a crack in the anode, the crack affects
gener at i tARSPATEHAN g, rapgaeicEsibledighhunber of hol es injected, and even
degrades the light emtting el eent i I.f.. The, irregul ariti,es of the
Surface of 'the dnbdERS SiUEY BirerdeibrfoRRtR o B8 B PSRor da HR
Fur t her npe@ficith®, QlOARI15yFO MO URA ptAYRI bedwbdh RRbHE® headidahodeabadrd by
oxygen and noisture. Despite this fact, organic resin materials such as
pol yi i deake2an grghniagpupounthidyercr ppedficalky, fheaygame tympaad layer 266 rinelhdes
interlayey. . nsu{ at iln fib(ﬁ: and oxygen or 1ot her. %‘%s rel eased, from tBi S
int er | ayePEHt SIS T RHF GUGT LIy T TP BCEen ﬁ’de‘él‘i e RB Ever
the cat hedg 4 cib@fonl deRporedl idJen Qi€ SBAMc bifuchft Bed 18kt anirdhkakinkg ®at al
material,” such as Al or My, ~whi ch can seriously inmpair TFT characteristics.
An z5 allkminareofreet aloder adeght iemiding dayket, wed b aybodofayered T tloaosles allehmage i n
electric characteristig, of the TFT, making it .inp %%:bl_e to give the TFT a
| onb t erAUFRFG S (oLt odifigd gptier 1RBmalo Pl 2P TRl ﬁSv TURHION A & it els, it
I's_praf enapl fagmpraﬁa%mﬁw@harv@&dnﬁt fhlis GRIZE,ASH DchABicObt 3 AL Ve nbRY T Of
a TFT by separating a TFT manufacture step processing room (clean roomn
from a lihghtiorehayet,iamg 2ligheeamhittimg lfvactar dedtepirdoppriogessemgnd aomtfaleean
roon). However, another problem arises when noving a substrate between
rooms ( dR¥ARf NJBIRSFd’s added to the manufacture process in order to 3
prevent the al kal : ) L, QML t

cont am nat ed by aé}?ggg)?ﬁg%cﬁg@%@g]ﬁtﬁgk ér%arbr(l)téslg?%;E{l:-ﬁéﬁgglaﬁfordgnzgﬁﬁgoa}%ld 1& enment
may be deeggead alighekaiting $leatidnt 209.s chisy grhode iISUMMARY nidd diHEmkNVEAIRON An
obj ect of the present invention is therefore to provide a high-quality
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free fr aqp t{‘lﬂesp%{:i?i%t%m such metal (including alkaline metals and alkaline earth metals) is
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descri bed above because of a structure that allows | ess degradation than
conventional ones. and to provide a nethod of manufacturing the |ight
emtting device. to The present invention is characterized in that: an
interlayer insulating filmis formed on a TFT that is fornmed on an
insulator; an insulating filmis formed on the interlayer insulating film
an anode is fornmed to be electrically connected to the TFT through a wiring
i ne; a c¢adlsdmniakelihamernyg filmis fornmed to cover the anode and the wiring
line; the resmlnsul filmis etched to.forma bank; the anod

wi ped/ cl eaned af4* @bgﬁé%’i‘)”?f:%é‘toﬁ’e?ﬂ OTEARG e MHETIALY ‘”eref Merndiees ‘P‘o‘rhﬁed to
cover thgapghe émgmtshsnleﬁaht ok eUhald i hd LR et veen the

interl ayer |nsuFat| ng filmand the anode can suppress the generation of
cracki ng caused Hy. ﬁesabws reatpieditant rhadigbt anngnqraltemtnatcsntehaherhmve The

di fferent ther mal expansi on coefficients. I ight emtting el ement thus
can have2dq! gl IPP‘f”é’ﬁ 1ﬁr@r0\'1<#ﬁdswmhgmllgﬁilwgoff1} g“% gsmeapare syctured
preventi i 1 ayer insulating film
fromr eaé(}%l %g’ﬁtﬁglﬁq? tﬁg%ﬁ‘%‘?f“ﬁ,%@%zﬁ%ﬁ& h%q?héenhﬁhdg eg{trcleng filmmay be an

i norgani ¢ i nsul akithg abb‘bd?ﬁeseflbéﬂaymben@omhISEﬁi':tﬁﬂelfm Ot releﬁlmlng deuict athe

nodi fication through plasma treatnent or a DLC film B vmlp g the anode,
t he irre§ifrayen inggadng {ike aadrtheaaods (t{aﬁa)aa%cf@ﬂ%ﬁvwat%% Ecaméﬂ&ndwgts on

t he surf e r in t film
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and ejeectréaomentt & tperfbm@moadatﬁrdchﬁe omgamiich GRNPRINtalayediflam: bdemxpect ed.

Anot her aspect of the present invention is characterized in that: a resin

i nsul ati wanswwmfﬁcm@tﬁ @i C@nwwrﬁh@ﬂbp%da% thé“sQSPBSQﬂ*@t“éf ight BV@ALt 0 a
rocess ere conta |on her, can
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Anti - el eghdiRs tRY iG] éxrp@ﬁéléfﬁmefhé‘aeﬁqm%bﬁg idkiigtasehe THesiHoat hsﬂQLelEdt}dabe or

protecting the sem conductor filmof the TFT is forned. A first processing
room ( fifiosinje¢tigrhalesotisgt pasticipaterin dghaemlsmosubt@tthap@am @@pmuaﬂéwerr lo a

second ptocessing,r.oo d cl ht em |ng

el eneht . E“?‘i‘?ﬁ aq ’Pllg]‘?(g & RCURS Fle«?%n%qnﬁﬁagﬁ? Q?ﬁé?ef’% @uﬁeﬁgh a%'f‘]’ Yayer
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light emtting el ement, such as Al or My is lowered. As a result, electric

char act ethe stifass ofthet dvedd RIFo affectighecrhideTgandenieriie ofdisildsi ty t hereof can be

i nproved. The anti-electrostatic. filmis formed froma nat h does
not affect the P%‘é’hﬁ”f]ﬂ@ul PIEGMIC; SRR fAYSH R Y ﬂaé”ﬁaﬁlﬂdﬁ}tﬁia %\ﬁh‘%ﬂ and
the wir '%@ﬁl%aaﬂm%réer@égatet thidyaMaly ?%anY@%&'iﬂqgncﬁéndH K@c1ptah polSiTTRd. ©

nmet hods such the material. a material having conductivity necessary for

condumt | pudydrhide antd -aedyéict aro Srafubotly ruetai racerﬁfbrm shes mttr&biee ififudatingx Gl aad

10-s[S/m] or nore). An cC ctive org terl ne used or
exanpl e, PPEe" ah?ﬁhe‘é«%@ééf"reé’s“ﬁg{ql% ts joig r@ g%?éﬁ?)h%‘%)/ﬁg’rm‘i““
formed b n coating, and the antl-electrostatlcfllmcorrprlsmg

conductive ow nolecular is formed by t5 evaporation. Concretely,

pol yet hyl ene di oMyptdoivep hieneathdREDEIThe 1jzat yaitiihg rEn(eRAN Jormgt yod exni alkdlaet y
acid ester, polyoxyethylene al kyl ether, polyoxyethylene al ky Ighenyl et her,
N, N- Bi s (e arRgstipdt g 128l AypraMigh&/ieh gap %ediOéflﬁdﬁwarﬁ lpharacteristics

N- 2- Hydr et h r y. e],
pol yoty kel i A A HEa G LA Do SRR Sule o RERRL PRRRLATLES)

al kyl dl(ﬁtthamaiﬂhldﬁg nahip;agsﬂgukd gatie, TEDa ddeykherdiabiiul f onate, al kyl
phosphate, tetraal kylanmonium salt, trial kyl benzyl am nmoni um salt, al kyl

bet ai ne, al kyl il# erdgolQ @Wlﬁemﬁaﬁéﬂg IF Tt pharacigeistiss. gt a%@aeferPH@s@ BENCHe
easily r ved I an. or 0 I

i nsul ati ﬁgqf*?aet%etgl Ongas%lg tlongf aq;% ey,% é%??h byme ﬁg%{fﬁ po I;,/llft?h@}geam de,
or BCB (ﬁaﬂzﬁ?&é@%l@@%&ﬂelcl@@n rchﬁnpsm &Slxtg,l‘iteeﬁxl’thhe edlaﬁEmOmdatxmcmfa lsmp The
anti-electrostatic filmforned fromthe nmaterial a nentioned above can be
appl i ®¥d processingerdsodi (giear scoom).  However, another problem arises when moving a

substrate between rooms (clean rooms) is added to the manutacture process in order 10




Anot her aspect of the present invention is characterized by conprising a
step of form ng a bank and perform ng plasma treatnent on the surface of
the bank after heat treatment is perforned on the anode for
crystallization. A cured filmis forned on the surface of the bank through
the surface 30 nodification thereof by plasma treatnent. This prevents the
bank fromreleasing its noisture and degrading the light emtting el enent.
5 BRI Eﬁemsmalaﬁ@lli@dn@ralmmammN@elm hubstele amparryiongneinaed hggusiFi gs.

| Ato | E are diagrans show n manuf acturing a.li ght enlttlng
dovi ce. 05 S GPREIBRE £ a5 e FSBEnt ety 9%heds 3 HiesBa S howi ng
an exanplign@fged conventional light emtting device; Figs. 3Ato 3D are

di agrams show ng a process of manufacturing a light emtting device; Figs.
4A to 4C are diagrans showing a process of nmanufacturing a light to

emtting device; Figs. 5A o g a process of
manuf dcturing a light enit g1d 6B are dlagrans show ng

VLA ] 4
a process of nar)api G@F&rame %rés%ﬁmavgqomthngcr%\fé Foe%mmea Bight uhﬁtv%tﬁ'ﬂ agram

showi ng an exa carrying out t emtting device nanu acttre

pr ocess;entiitig d&wcs havidigagoagishoainht MIm@ﬂpxhentaﬁdtaarfmylfm tuittprabitinght

em tting device nmanufacture process; gs.. 9A and 9B are diagrans showi ng a
seal i ng 9s65rihee gPaver Rscayse| of gitrugiyg %h?mjl% lgw\degeedaggnydian gonveRHENH OB Sar e

di agr amsalgﬁ*?&ﬁfo@%& ahrﬁe!‘%&éiﬂf“hlﬂﬁ%a&tmﬁ%@e)ﬁ b Bﬁghhgﬁeﬂ{ a light emtting

device; Figs are diagra es of an electric
appl imnce: Fig. The préseat mvagﬁcafrmsd‘mvmc[tglzam iexanpireimdrlayar ingulagngtiimais| i ght
enittin% devi ce zs manufacture process; Fig. 13 is_a diagram show ng an

8

exanpl e tormadapp i RFTobet i fargee anme RSHpteRe \ANCBSHAYIRE AbmuisopRet 88she Fi g.
14 is a 19&33 e@%%@ﬁ%lnﬂ?%xylﬁgdcﬁ ﬁgMeEEtgsﬁj%_ggﬁﬁfcaH\F'cgnnejcﬁd' fhe d’\'?‘gr am

show ng res neasur enen di agram show ng results
of AFM ne@%pk a@hhg line; a resin insulating film is formed to cover the anode and the wiring

line; the resin insulating film is etched to form a bank; the anode is wiped/cleaned after

15 heat treatment; and an insulating film is formed to cover the anode and the bank.

The insulating film formed between the interlayer insulating film and the anode
can suppress the generation of cracking caused by heat treatment in adjoining materials
that have different thermal expansion coefficients. The light emitting element thus can
have a long lifetime. This insulating film is also capable of preventing gas or moisture

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 {ilm 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 layer can
be expected.

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

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

film is etched to form the bank.



Figs. 17A to 17F are diagrans showi ng a process of manufacturing a light 6
emtting device in accordance with an enbodi nent; Figs. 18A and 18B are

di agrams showi ng a process of manufacturing a light emtting device; Fig.
19 is a conceptual diagram showi ng a production process of the present 5
invention; Figs. 20A to 20D are di agrans showi ng an exanpl e of carryi ng out
a light emtting device manufacture process; Figs: 21A to 21C are

di agrans showi ngﬂraheleﬁtmﬁmt@ tofatrgent iy eangluoiad adied thg frtsukiing il mgodm\wmeno

manuf act ur e 22A an 2B are di agrans. show

exanpl e fgef %&F??ff Jﬁ'E“ of tﬁF?ﬁl ‘éﬁ?ﬂqdng%éfﬁ{ EECRRHI Retu E“tpf?%lé‘e‘ ‘ém) Fi gs.
'23A and (23R, iy Q'ﬁgl" B 3ROW RGN dSHGHR &cBfid GRIENING Qi (&J)h@b&dn
emtting device nmanufacture process. t5 DETAI LED DESCRI PTI ON OF THE

PREFERREDENBODD NG S ltgibontitep tlehpde ARIETthi Okk iof afi oferBde owrtad nsxipgtin at e

100. The TFT. shown here | TFT f r controlling a.current flowng into a
i ght > efi% 85HG layEninthe Té%?ﬁogl thel 3 'é%:llqerfn%tﬁ% @a?g‘ékfcfff“é%ﬁ HEncatiods (%U‘F?ent

control I HQSIEFEET%QPCH(CII:[ Guch AN A1DP I\%lﬁt IBSJ fég: r %Qtd GO0, r&édtl‘l@gq_-l;cll:éll_ﬁf:]"aQI%ﬂ an

interlayer insulating |Im102|s anari zation e interl ayer
i nsul at iofichef TFraddddeilend- mnﬂedlafbnlumtImneccErcgmbé impxesech material such as

pol yi m de, acrylic, polyam de ol yi m deam de, an epoxy resin, or BCB
(benzocycl obutli‘ﬁé‘)mlt%e‘l’ﬁ%\?@“ﬁrfﬂgvﬁr eq ok AdBatert! ‘é’tB’thdC’fg @of gffectghet m

The SUb zésrlﬁrguﬁiﬁﬂ l??mpfrop?gﬁ‘rll}{cr 'tl%\/@alnﬁdthlgyang J %Qghe% hfr rl &S Jid% dk?ecre%%gél ating

reov the zs I nterlayer |nsu mTan reduce parasitic

CapaQDt by ceatsl Washigy gﬁnkccomesmmﬁmmthoabs A §udh0lWe infut €8] eafatdrial aevisgant in
general . Next, a first insulating film103 is forned on the interlayer
i nsul at CARAYCHVIY IFRessaryt fﬁ%rt cgrabw%g dhbg e'mtrfqlwoﬁqq@c |1Fﬁﬂé'ﬂ¢fﬁy§r SyipblE o ng

filmi0 erRSl%hrilﬂﬁgs?f; CG md more h<t:0nd ?tl‘{ Iflérgi%‘{ u%ecF uflogtl ng

film10 nicin uIa ing_ yp| ca le " i con oxide

film aeﬁmhpl@omeoxmﬁueterctrdﬂatﬁd Ifilh  @mpstissd b@xﬁ:ﬁhcﬂbé ; bﬁlﬁ?nefrl ik Nforr@éd &yl g nat e
havi ng the above filns in conbination. e first |nsul ating filmis Forned

by pl as ﬁaatngaildwﬂm antipplpesrostatie flenenmprisiny esdueteve lgwsepletwan HPon@DDY Pa,
the 3¢ b%;[lex’p%tra 100. r’rpérn%tré%&(\a Ip%iy%ehylene glog(ythlophcne (PEDOT). polvaniline (PAni),
glycerin fatty acid ester, polyoxyethylene alkyl ether, polyoxyethylene alkviphenvl ether,
N,N-Bis(2-hydroxyethyl}alkylamine [alkyl diethanolamine], N-2-Hydroxyethyl-N-2-h
ydroxyalkylamine [hydroxyalkyl monoethanolamine], polvoxyethvlene alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl diethanolamide, alkvl sulfonate,
20 alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt. trialkvibenzylam
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 tormed from the matertal
25 mentioned above can be applied to all embodiments.

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

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

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

moisture and degrading the light emitting element.



400C, and the high frequency (L3.56 Iv:Hz) power density is set to 0.1 to
1.0 Wcnv for electric discharge. Alternatively, a cured filmcontaining
one or nore kinds of gas elenents selected fromthe group consisting of
hydr ogen, nitrogen, hal ogenated carbon, 5 hydrogen fluoride, and rare gas
is formed by plasma treatnent perfornmed on the surface of the interlayer
insulating film Thereafter a resist nask having a desired pattern is
formed. A contact hol e BREBEMIERRIPAT@NOF #HEADRAB INGe current control ling
TFT 101 is forned . to forma . wiring line 104. The wiring line is formed from
a Al filmor an%thFiaF?ﬁ“é&anﬁmé %’%ﬁ?zve metal film or to an alloy film of
Al and Ti. The enrizal, i poes| tter rov eyapoeration to
forma film angpg[ghele't[ﬁ alf%ng% ?]isd}g%]%ﬁsp%)g?? ranglgih:a%t% éndggfé?%g:sﬁqa}iﬁg A

t r anspaemiiting dedue in aceorddhhen b an smbodimed: medd;, to serve as an anode of the
light emtting lLayer. The transparent conductive film105 is typically
formet from i ndFlim? i 20%Ege™ FIOYNgc £XBRRIE i LsPBYangenyli b eht2emigimn s of
zinc oxjd8.{.Zn0) mixed therein. is The anode is formed by etching the
transparent ‘conductive film 105. Thereafter, a bank 107 is forned and heat
treatnent i s coRycBAdiaBDI23R HagadCshowing hi frospgchHf heatisofringn liggul ati ng
fil mwhich has an openi ng above the anode and which covers the edges of the
anode | §MEHPEERViSS a bank (Figs. 1B and 1C) The surface of the anode 106 is
wi ped using a P¥YA.(pql yvipyl .a ) i r nce al ong with
a washi ng quuigéFbagéééﬁei §=§@§%a§eﬂg$ﬁ@§§ @%8%% @%ﬁgﬁgﬁg&%€§ﬁ§®g§ﬂsts

t her e r emittih@ déHeg specification, w ping an anode surface u,~ith a PVA

(pol yvinyl al cohol) -based porous substance to |evel the surface and renove
dusts therefronfigs éRpkesSedrcadiagiapisnghowang dr piRceisng Mreuigwriager Eht he
anode, 2 ﬁggoggdénsulating film2110 is forned. zs An organi ¢ conpound | ayer
111 and“Phent & ¢dthode 112 are formed on the second insul ati ng film1lO.
The second insufaki BA 4dd BB diSerdmP Ghaiede prieby afindi@urRai el £ 1ig@f ot her
organic resin insulating filmformed by spin coating to a thickness of 1 to
~ nm Te@itdpgdeniee;conpound |ayer 111 is a laminate that has. in addition to
alight emtting. layer,.a holge injection Jayer, a hole .transporting |ayer.
2 hofe. bl ocki ngliEayar = diakralt sErubagemakal oriry g g diht B Fhe e,

i nj ecti RRARLRAYRFe packyf fer layer. etc. in conbination. The thickness of the
organic conpoundplayer 111 is preferably about 10 to 400 nm 8 The

cat hode 112 is Fig fedaldjageanapbraingen catimple dflverrpingamni ¢ lighhpounog Heywer 111
is formed. The material of the cathode 112 is MgAg or a Al -Li alloy (alloy
of al unBWRSHEF PIPEHSum) . Al ternatively, the cathode may be a fil m forned
by co-evapor at i pfis 0 A 3 PELRRHiadhGhO Ve ALe bR ArkRE for 4 Tehhenfgsd odi
table and al um nidm 5 The thickness of th% cathode 112 is prgf erabl y about
80 teo 288/ican The state of the surface of the transparent conductive film
after wiping treatnent i s _gbserved by using an atom c force m croscope
(AFM . and the Fi&sul®s aad dUBmsRAIaerRRS Foviy hegtrigiurAbe Sifd REEBb¥et vat i on
i'n thisy: | es as a neasurenent surface an to ITOfilmthat is
formed ;tlgﬁ%?tgh{ﬂgk@ﬁgfs%’ of 110 nmon a glass substrate and crystallized by
heat treatnent Bigs280Co Aise dldrandshibsishawnpie dfranetuder agpliasceof t he

substrate surface observed by . . ) o .
Fig. 12 1s a diagram showing an example of carrving 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




AFM Shown in Fig. 14 are results of observing a neasurenent surface before
W ping treatnent whereas Fig. 15 shows results of observing the neasurenent
surface after wiping is treatnment. Fig. 16 shows the average surface
roughness (Ra) before and after wi ping treatment using Bellclean (a product
of Ozu Corporation) as a PVA-based porous material for w ping. The average
surface roughness here is expanded three-dinensionally so that the center

| i ne averagmghieivhtin dafordeade byith #h 8mBOG@Icncan be applied with respect to the
zo surface to b .obsgrved. E%:éqm é]‘_he res#lts, the average surface r_oughness
on the measur enen®> JGFf Fb1 TR A eHaTams alg™iHe? PRAEEIT YT Eastitreadwd af ¢ er
the W piguid.eat.pent. Enbodi ment i This enbodi nent gives a description
about a light emtting el enent that is 25 manufactured using the present

i nvention. Descrhipet hvexr eomicptralr dibgmendewiog ki gsducBAn tpoodess b ttenprescanpl e of
a nmethod of manufacturing TFTs for a pixel portion and TFTs (an n-channel
TFT aid 359 €kannel TFT) for a driving circuit at the sane tinme on the sane
substrate. The pi;xel,nRord i . ' emtii el epent. of 1he. present
i nvention. The rl‘?’{sazrqg {cal ?%ia?élﬁgatg%ﬁégv%%ngg}]ﬁ%ég ]éeré)gﬁle?%n% U{ ﬁglg]%l{xel
porti on.emdninkidesice nengfaaase probsssy ate 900 is prepared. In this enbodi nent,
barium borosilicate glass, typical exanple of which is Corning #7()59 gl ass
or #1737 gl ass &3&s- 23& Boeke a7 desrsnglories ARGRaTel) of srang fiha light

bor osi | ieﬁ-ﬁﬁl g%éﬁn&aﬁuﬁ%ﬁ:@é Em@ SSIJ}% substrate 900. The substrate 900 can be
Stra

>

any light-transmssive su rate. and a quartz substrate may al so be used.

A plastic subst Fagse 20Ryardlie2 Mrpicodigghaink shbwh@Sardeh@gile besisyiapeat agahnst the
process tenperature of this enbodinment. 5 Next, as shown in Fig. 3A a base
i nsul at CRBUNE|d§Y 90 MANYIALHIHR@CS t he substrate 900 froman insulating film

such as a silicen oxide fi a silicon,nitride fil roa.silicon.

oxyni tri de fil mr e and IR B Mhenb g SEelinlt of FadPbihf §0ethas a

t wo- Lay @mniing \del ik enantiieRYEprocésSi ngl e | ayer or nmore than two |ayers of the
insulating frins |listed above may be used as the base insulating film The

first layer of the base insulating filmto 901 is a silicon oxynitride film

901a fornmed to } ckn G preterabl | 10,100 nm . by
pl asrta CVD usiggltézLﬁéﬁ -“ E e

ot S eon oxynitride
film90k,HiapnpaNbaon ratio: Si

=320 O= 27 c, N=24% H=171) -formed
in this enbodi nent has a thickness of 50 nm The second | ayer of the base

i nsul ating fil mAOETi ¥las $oiniedom osybsiratei1d8. f ThenI$1thobyor medist @ T&Ttthi ckness
of 50 to 20Q,.nm1t5 referably. 100 to 150 .nm b | asma, CVD ysing as

Feacti ofOIRNER i R nia | UK SRRtk FHaRRr 1 P EbnBodt i on
ratio: Fectiddi¥h alPaTuncolraiiidgorri 8148, iﬂ?._mad in this enbodinent has a

t hi ckness of 100 nm On the base insulatirng tilm901, sem conductor |ayers
902 to 905 are fbriredurrditecoseotiop ATTCH0dr ad ay@tayeORRulbonOObn 402 if formed by
pat t erni_ng f nto a desj éed shape .a 20, crystalline senconductor filmthat is
obt ai nedPb)*FIHIAG a I8 AEUREndRSatne WhhilPR 8 Hounst HiRBuan Qrganit gren

thr ough 2, S0EWRCHTR! POGrARPUA Gl Retvalrite TRideYBn <Bbxyt ASid bk Bcend
t hen subj écﬁqngcﬁepﬂﬁ m to knov grayslt é:BIO}y?Jg?%onlt reateﬁE}Fit (le.‘ 8. @q aser

cryst al (behadeyaiobutdre) mahaer ystakddezickogss obrabbiner.tabd 2ar yst alTHezabstane usi ng

ni ckel or other catal ysts%. The sem conductor |ayers 902 to 907 are each ?~
to 80 nki? RetMPRRhedyeld by ferung piey imerlaysr swukipg ARk Ihat eMosover WBhe

crystal k] ' UGhEQr L ' Lo & L) l:con. SilJd.con

oo s RS TR bl i G B LR o

enbodi MRt in diBlcatriy hetst inigehaan filmwith a thickness of nmis formed by

pl asma CVD and then a solution containing nickel is held to the tOEL) face of
J

t he anor phous siNexbarfimst ingylatmeliamd e olosmed pp deninfarianey igsetias Bpldeted to
dehydro iQ 0] f.or hour, t : rnal . stalljzation
(at SSO%EQS %tr U%oge?ee}%g% rfg H,chg%dmt? H%[r%rtlqulgaﬂsnér Iﬁgnr(}nnfeda?ﬁ :ﬂﬁ“g" H?l eéﬁré{e ntﬁlgflg"rh%
| pr overRittin8feletianst arhd fiist hshiaiiMbEirh N0R isCanyinbadahicngsiSail dgCim, 1fhically. a

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

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



film Patterning treatnent using photolithography is conducted on this
crystalline silicon filmto formthe sem conductor |ayers 902 to 905. The
sem conductor |ayers 902 to 905 nay be doped with a m nute anount of
impurity element (boron or phosphorus) in order to control the threshold of
the TFTs after 5 the formati on of the sem conductor |ayers 902 to 905. If

| aser crystallization is used to formthe crystalline sem conductor film a
pul se osthmamhngxmymewnmmdmmﬂhma©u32mbyatRXQRWEMehaﬁmﬂmuMAthasem}uor YVO-~
| aser cap Laser light emtted by one chosen out of these

be enpl o
| asers ¢V é’eﬁr@r‘% hc%?‘l@&@é&ﬂ?ﬁ% I‘é@lﬁ"ﬂéé?”ﬁééﬁ? BSF tam- ot |- @aﬂw%ysf@ém
before 'e'icrcﬁ% ARG ol he,qﬁ@ﬂﬁhﬁ@éwu tcgf df Bl edhifiRough ﬁl’o% L 'k?rﬂﬁ 8t @as
crystallization cafi be set suita eb an oper ator, ere are
pr ef er r ettnoomd sdle@eds frodh dre gmupxonsmrngl (afsle_;drm@nusﬁd;oepr leﬂ@craabtlee (ﬁﬂj’d)dl tions
include setti n%flt he pul se oscil]ation frequency to 300 Hz, and the | aser
ener gy deHGEEY Bﬂ%an%afwes Foreped iy lylﬁ%%rrpa};mwomﬁrt%mséenﬁwwﬁﬁaye ofhen a
YAG | asef. fndcrf%&‘%sﬁﬁt 0efrl?rpl e conditions include using the second harnonic

t her eof tti epulse oscillation frequency to 30 t5 to 300 kHz
and the | aser errehegyftaemmﬁsy i@k H0ink 6@:@@%&% it typhe&l |4/ comadl Hoe QOO
mi/cm). The laser light is collected into | i near beam having a w dth of

100 to Iewbingtafrapoweiam offter Clermfrﬁméroﬂtn@g IFFTF déil as éormigd e derpr @ watimg Aee  of

t he substrate, W th t t he adla theoer ap ratio of the

| i near Iﬁggerﬁle ght &g Qneslkegﬁg o rSmflo ‘@B@rm trlgﬁhﬁaf?op SV aR aaf\']'inr f 906 is
fornmad t@ aﬁ@yﬁ[mtoh@d S/ATE ONPHICH REriAIaY BEfosAL DO ukeriRP8r vatiemAAhsorhiieH| ati ng
film906 is forned froman insulating filmcontaining silicon by plasma CVD

or sput t@frmg filen.ant herrizised Gim fpatterned dnto mdeditddsshepbodi nent uses a

silicon oxynitri film(conposit O = ~9%

29 for rredyby ola %ﬁrﬁq PENI f%@éc?‘fﬁ %E‘?}éé@ g’“ﬁ% n&H tol?‘?é Vit ?‘Wgﬁl(’étth‘:hg f| I'm
is not Hhi.pi élﬁfﬂnﬁg)la}/é}e Thi LG@AparaY Bdddub G fild 103 thy;ﬁ%r\%rmb&lhoﬁ%d#aﬁ] a
single layer or a lanminate of other zs insulating filrs containing silicon.

Wien a $inloxedsr(IDR), e frbid imdiusn orsidel whthr2 tblié%gdtzenq meid¢ édriQignixed therdihe filmis

formed by pl as CVD in which TE Ira thyl orthosilicate) and Q- are
Gt B3, i

m xed® the reactPonidesurt ngot Udflﬁé‘“’s'ﬁbg‘?'}d&f:'é"et dhfer'abure is

set to ef@élleaft& 4806k l@ﬁg fﬁ%dﬂrﬁme‘;{ t‘?&‘t&‘ﬁ@:ﬁ){s é&?&%@mh"?ﬂ @W0°éengd ?13{? is set

to 0.~ to OS Wc:m for electric disch arge. 3o The siTicon oxid m t hus
f or ned smlﬁmatlvnm mx‘deﬂlmgfltm ottacinbdsem gjicnog d@wvt e aretde and syllielt covgrs i | m

ot -  oBTa O haReRi S B Taen oo (FET TGP 6g o Qate ol octrode is for mod

th t fiel t 1 bl
R ggoen'mnsq*h@gm&e deltre AR t186 % WiPeakirgs #ia 408,18y PA%HNN (& erably

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 laver 111 and then a cathode 112 are formed on the second
insulating film 110. The second insulating film 110 is a polyimide. polvamide. acrvlic, or
other organic resin insulating film formed by spin coating to 4 thickness of 1 to 5 nm.

The organic compound layer 111 is a laminate that has. in addition to a light
emitting layer, a hole injection layer, a hole transporting laver. a hole blocking laver, an

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

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




The heat-resistant conductive |ayer 907 may be a single layer or a |l amnate
of two, three. or nore layers if necessary. The heat-resistant conductive
| ayer may be a filmcontaining s an elenment selected fromthe group
consisting of Ta, Ti, and W Alternatively, the heat-resistant conductive
| ayer may be an alloy filmcontaining one of the elenments |isted above and
other elenents, or an alloy filmcontaining a conbination of the elenents
| i sted above. Spbttcethiodg 102 iCimied hysecpomtiborfnct He dreatie cempstantaver
conduct i layer. In order to duce the resistance of the |ayer, the
~concent rlifil%ﬁg"d‘?edi mpliF i Piledale fei’ﬁi HERPdEnl n e @%OE 8 ‘%hbh?ﬁo%zal{'v\%ﬁ' ed and
t he oxy ; (o r atu: in i arnhS.) er.ahl y..red d pm or
| ess. I%ﬁ?ﬁﬁgﬂeﬁgﬁdﬁﬁgﬁﬁ% aﬁ§$#%¥ﬁ?¥é ?%rﬁgaﬁ%orggtﬁrcfhggglg?gggglﬁnl The
Wil m wegvigeoritommednyespubtienging tavGrdupW as? ke parig@st jabor ardywlihenmal CVD
usi ng_tungst.en hexafluoride (Wi). In either case, the Wfilmhas to have
alowr g@?éﬁ‘?lﬁﬂeﬁ%‘)ﬁ 'fie stthede Hg ip s ierAdly weeytiShia<V@ ngat e el ectrode. A
desirabl e resistiyi 0 e Ll I e S
resistivity of t t\él w?i(?fnﬁ%aﬁ %%rgdh%eﬁgg%gﬁﬁgcggg?ﬁggt ﬂléﬁ Sarft}gﬁéfﬁp‘“gﬁ ain
Si ze butreatifent feoEscared H0O<ARRY oMt fdrye ali@oRibs (FSHN). asd eky gaotd ard he W
film crystallization is inhibited to raise the resistivity. Accordingly,
when t h&hows in Figs- d4ftedfed by sputtering, a Wtarget with a purity of 99.9
to 99.9999%i s nd reat c i s taken not to allow inpurities in
gas phase 0 m AT SoERE For i fabS s g i SHh LIRS W
fil mgolTamilfawe: 8 oeséEid ¥ iHidknes & 110 2B dnS2eRks SPutrdtenhAdnsamiakise, be
used to forma Ta filmfor the heat-resistant conductive |ayer 907. The Ta
film i shéayigaandsyauiddOng- Ar as sputtering gas. |If an appropriate amount of

Xe or Kr is added to,th putterin S,...the. .nternal stress of t )

Obtai ned Ta 11 1 Hiers T a08d ST ol oo AR5, IR Bhs SRRt e
resisti Wi, ofhcwnl & Fid Muide festfis BhabRriifig abQbsurthhd2emanskios wipapl e as a
gate electrode. On the other hand, the reSistivity of a Ta filmin (3 phase
i s aboutrcat@@niwB@en Hgdld shomstresulils vhbbssrfing the meuseregleaciurfade altex Wigig | m i n
a phase can readily be obtained by formng, as a base of a Ta film a TaN
fil mthdF3 484 a crystal structure approximate to that of the ce phase.
Though not showpjgl N et fRPwar AW Aege | durfae BldgBfldsVi®ah DefE Mnd aiek 16 i | m
doped wi th phosphorus (P) to a 30 thickness of about 2 to 20 nm under the
heat - r egtamant usiog Baktleare(al prgduct 90 Pzu Thirgorangr) o esP Biltresesnmeogsomategal

conductive film be forned thereon and prevents, oxi dj.zati.on.. 12 At the
same. (i R IPIE" s 1F GEF2ET PRI doBATESaTT M- ATRLEce ot maP T Heorbeh
el ement ygobhak N8d dvdrdoBench8Rldetifsd 81 a3 BOBOHWEE :cb_léledpbg%&%it%%%&t A& rom

diffusing into the first shape gate insulating fil m906. Whatever materi al

i s usedsurfacpref éeabbservedsi sromi the resulte, flor avbregheatfacesosgtarsts eondhect i ve

| ayer 907 is 10 to 50 uS2cm 5 In this enbodinent, a TaN.filmis used for
the firSCayaHBE SErfeeers reducesizansdiibe kevelness| ihncseagedafion die VipdnsE@Rant:
‘conductive film908 (Fig. 3A). Next, resist masks 909 are forned using the
phot ol i t hography technique. Then first etching treatnment is carried out.
The firBmbediefinng treatment is conducted under first etching conditions and
second etching conditions. to In this enbodi ment, an I CP etching aPparatus
i s used, Cl=.CFBhisgmebadimegptegiyiesed dgscription| abguigadieht kanitime dementgRat 13 ow
rate,t her LSSt J R .25L29] -and (R _613.5] . VHz) fr. cm is
o ver apegiiseliteFind eppaR| i dunds (sqkd e bl o RO DRt BANETL 24
MV cnt §B i @xgingRNof ® nidifod tbshhabhenthg @ HIs d6ph §isd g@ejorsend MRS (an
substantially negative self-bias voltage is applied thereto. The Wfilmis
et ched ugbamet A& T @df g pgthaenct Mg feoAdrvingngrcuTte the pame SmehehICCHA t i ons
are thep,sw tch tQ the second etching.conditions, Wwithout [ t he
eai st TS T Reh 8RB Pe e iR I e ARE I e N r EB ePid e s
et chi ngdgaag ctrf\ft is@irdAd@f indAs péighory aitiBe biker gfioh.s set to 30 /30 SCCM and
RF (13.56 N%t) power is given at a pressure of 1 Pa to generate plasma. RF
(13.36 MHz) poweirstofa Zbasyy subsadts o9l vienpreparethe JubBy axrg)@m@lt( SAAPMe
stage) 20 sn that substantially negative self-Di ypl tage can,.be applied.
Condutt PoeifetfetieSo o e8 st 1SSl Pt Coapd Pt B BF T Bt ae B ough
the first etching treatnment. The angle of the tapered portions of the
conductive layers 910 to 913 is set tg 15 to 30. In order to etch the filnms
wi t hout | eaving any residue, the etching tinme is prolonged by about 10 to
20% for over-etching. The selective ratio of the silicon zs oxynitride film
(the gate insulating film906) to the Wfilmis 2 to -1 (typically, 3), and
hence the exposed surface of the silicon oxynitride filmis etched by about
20 to 50 nmthrough the over-etching treatnment (Fig. 3B). Then first doping

e Y o o .



first taper shape conductive layers 910 and 913 as nmasks, whereby first n
type inpurity regions 914 to 917 are fornmed in a self-aligning manner. Used
as the inpurity elenent for inparting the n type conductivity is a Goup 15
elenment in the periodic table, typically phosphorus (P) or arsenic (As).
The dopi ng here uses phosphorus and ion doping. The 5 concentration of the
inpurity elenment for inparting the n type conductivity is 1 x 10- to 1 X

10"t at ofeddud of Gofdiey fichFlorded)y pLalufinty bénpsiliegt @nss BldkabR 8 1ie (fHsue3B) .
Second etching treatment i's then conducted without renovi ng the resist

masks. TH®.s rwlbétmm‘)‘ﬁg Ctdﬂetm mentightgrangmssivd sobiramaed 4 Ak stshnnag

condi tions and.four ndi t1ons tching treatnment,
o | ar 00 e o] "o ofioHo e PRAR A B i R B EpR E G e iy ea.

CFa and & praaes tgﬁ%giraﬁﬁe@“}]m NgbRsend he ratio of flowrate thereof is set
to 30/30 S and RF (13.56 MHz) power is given at a pressure of 1 Pa to

gener at e pl asma. NQE, {s180%8 uvHR) BMMaﬁthtQﬂlmg/ﬁlm Hllise fprimedpntthe sdstrate
substrate. s Ie S so that a s antl 1y .ne ive.-s lf-bias
WS Ao R et A S et B R e e
conduct 'dé@nfthhémﬁh%w [0+ ‘ngen%@fn@erh h%heV\st@ fdshl’ﬁhﬁs!‘qliﬁqh©()faibqué |t%ﬂ5€eret ched

to the sarre degree (Fig. 30). | eaving the resist nasks in their
pl aces, diluetuet. ckﬁlorgemmjsmgmrisvarce mdsrant;adthlatvbns dfobr irsubticfifrigs hsted

condltl ons. Under the fourth etc ond| t re of CFa, , and
O is usPevadayieHsh a@éhs‘-‘ bf’éﬁ&lskbi’“(‘ Wﬁl&?‘f‘ééﬁéfn}ﬁ‘ aje HIsglating E}&h@ssure
of 1 Ba df 19%%%%%;(% &Eﬁfl U{dlﬁyrsigdm}hﬂ% ot2f() %OZ(WArﬁ( e?é?atma%ﬁn to

the zo substrate sid sanp stage) so that substantially negative
sel f-bi as VBl hageyi glaappl@‘éﬂ bder et ocactibe g‘d\if&Hm NH:ethedOundae silwenf ourth

etching conditions to form second shape caon ive films 922 tg 925 (Fig.
3D). Théﬁ‘Y%E%"n@ ‘GO}% Oy CPEOFLOR JRG e Tutl ‘# Wi’ch Mhie %4 ‘%o’nd%c@or

| ayers e, l egent ] ang.shape
fivet casnarRe il ubdinty MR% LESLL Y 20 %‘fﬁre's”a pRUE by SERRG:
i mpur i t VinsB#ginBind 961 1sn SRSradeyniteidp €ith i90eh Yorfred ned tioibkidie oS b@le0 BI0 tihe
channel formation regions that are in contact with the first

i mpur 15t \(Predgrblysi @ 013 omy byplasms fddhLpiagids Heastiop gas |Sr*rldwp<é§\1 dpg@eh
d L 1 t ot LM .|
o0 ilPRSRRNEL ' AR RohPodfhn Mk 27 Qi sdm iy homtan

i mpur i t)/foﬂh@i@ﬂhm&ln%dhhérﬁﬂh@hatﬁi@cﬂewmI&Q portions of the first |ayer
second shape conductive filns 9?2a to 925a. In this sge0|f|cat|on portions

of the second n @y paspirsuiafingdgmodl, seratcondusiqrdpyarhd? te 895 pesylormed
Second aépeengigglg&uv\}]or 1 gr'sld@ 1%2&% 5% %)1%9(‘1 %gopndt I’I‘lllfcs:i 11'1"'(8\/ gles?%d Sshtrlééqu for

‘overl ap Jions Whereds  portions of the se mpurity regions

that o gigdtalg@kémRohd@idrd fill HRYLEbEREODY BI1ARG aCdeu@ﬁdu\t@)rff11}nnwlt9aaa to
925a are called Loff ('off stands for -offset) re ions (Fig. 5 As

shown i ranRirghowBitricpe throygh edinows mahoqd ¢pREcrng ah@m@:@/ 9gsHicand

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 dehydrogenation
30 (at 300°C, for an hour), then to thermal crystallization (at 530°C. tor tour hours), and then

to laser annealing treatment for improvement of crystallinity to obtain a crystalline silicon
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933b) are fornmed in the sem conductor |ayers 902 and 905, respectively.
which are to serve as _,-*ive layers of p-channel TFTs. The conductivity
type of the inpurity regions 932 and 933 is reverse to the one conductivity
type. The inpurity regions 932 and 933 too are forned in a self-aligning
manner by doping the sem conductor |ayers with an inpurity to el enent that
gives the p type conductivity while using the second conductive |ayers 922
and 925 falgn. meliisrnify jrogtmeot u%igplmtlj@liithggraplesi%sionmetcbo@mﬁ amstaldidg sacenf or med
to cover theigntlre sur f aces Eﬁa onductor | ayers 903 and 904 t hat

are to serio f9unihe jerice 8tr°§ “6 IS TFTs. The p type inpurity
regions 932 and RScafigordakiof 18802 {artmqawgb WBhA0h BORANE: L) The
concentration of the inpurity for inparting the p type t5 conductivity is
set to 2mpufily clemet (ool o pHospieIesiin brieceactomfol threhpsholpef iiplF Tt after egi ons
932 ar1d . At a Ioser | ook, the e inmpurity regions 932 and 933

cont ai’n ‘BﬁgOIFWBBFP E}leéF’é‘ﬂ%’l’i‘fi“‘EtWalﬁyfﬁggéz %)é n type conductivity. However,
the p type i npurpetyset @R a9a & ecP?’o?' “&v&%@ﬁ@k% idnbQst kARl g9 as a
source region and a dralin region o anne Z0 they are oped
wWth t hq:)ulsmt:lllaylngkﬁﬁﬁ:ﬁtcoﬁﬂﬂuduﬂpﬁﬁhIclﬂgnielﬂdhspr fYAe l.eon du ™M, hyerican ae
concentration 1.5 to ti mes higher than the concentration of the inpurity
el enent SPRIPYSSH vég“"’%fl"lléghﬁ ef%}ﬁ"ed Ebﬁaﬁéf‘?i‘?ﬂt%‘t off s fseisris Preferablat CqHﬁFIéF]I ayer

i nsul at i i o} r§222 to
925 and I? ﬁ’efagglgaél??%s?u {y H%in g)g%ngg&g g\/ﬁﬁ?%‘ﬁ : HHQU%H %ﬁldlugté? fﬁr st

i nt erloayktoughishaitiong of |ck3m£3ﬂubs can Yel de€ Quitabty &@ dni bpBratdr, Shdrk OO some

oxynitride film or a silicon nitride film or a lan nate having the above
filns i PreEe Aardidens. | fVanancesimertpier isiysed, nrf%ft:@bl%fy@émpﬂ%mch{dﬁﬁ@mﬂg| m 934
is for fr [ nsu g The th S t first
interl 235? Hu%g]u(%@%lflaﬁgn %?ﬁrzlugrbéj é)l !é(%se aﬁ@%%{)lkﬁ 9\ d tg) Z(I) (ﬂt%o'iﬂﬁom de

filmis myed® feopicillye 200 (300 mlemPRY eWhdhsd VA 1agsrf14 mdeu%éfergdr@céddhtmnhs
fornmed by plasma sn CVD in which TECS and O are m xed, the reaction

pr essur én¢lydeeging @e-SFfe@dFialrmpm thagendt ?Iﬁltsétttf’éﬁ‘b‘épkdﬁ%@’@ﬂi%mg érequencs (o 3t o

400C, d h 2t Y, 15 t.

to 0.8 W7 o il S e ateiahaiesa® 1 00 SP1FRRTER efE 710 WP lsed
for the fjesb). | frthen:is%yﬁ ht'z%éﬂe%leﬁ'}ﬁkofd ki¥uPRm ﬁahencu wﬂtn@mdwt& AIOmEEn Py
pl asma CVD from Si H 0] d NH,, or fromSiH and N-O The film

f or mat i cOqemdior ﬁmplﬁnouha@a@ab@entm Ismd@esaéttlua fupstrdte withaibe beampr bstbare to

20 to 200 Pa, t sub rate era t0.300 to 4 5 and the high
frequend?agéﬁorh/ﬁ}e)o‘f% Frat ﬁ’lftstg‘%)“‘f% Zﬁer ighf is;Sch Qg %c QQ)%I'he first interlayer
i nsulating filma34 @'gXetlﬁs@atﬁigl flﬁ?@O@’fé’erﬁz@Hqg cBVQrtﬁ& ‘%e&xldoﬁaﬁ&éﬂ%?erfsr om
SiH, N~O and T_T=. licon nitride filmas the first interlayer

i nsulzat 998 thi90m c dihe ketd Disniedng ifilil W6l iy foymel &smadlﬂiﬁulﬁltlognf@nl-ﬂ)mdnng
Then an gctl vati.on st%l s conduct ed Lo activ ;e E rrents t hat
are to §EEITY RigpRa (h §éﬁ?‘é‘€?ﬁ’&§é’f’6‘rt *‘:59%3?? 1P’e“rrﬁn Bif Mai'ons

and. gf VastDeaich oRyhiRE: ffn RS RANGHEI sy% Bhe s394 ivatiopnust eg,i s

achi eve erna annea ng an anneal i ng’ furnacé. Laser anneal i ng
or rapi cfo:hﬂmfhnyablaammém’li)m@a(tmlﬁ)essrag/lhbmerrpﬁbygahenmﬂ(ﬂmg filthwralimaedeal | ng
is conducted in a nitrogen atnosphere with the oxygen concentratlo be| ng
ppm or @4l sires @?‘%EBWg(fﬂTl [P FPYiEE-| R gnayghe %“t“éf?p‘é?%ft Qfr % lagHnAH L 105G

700C, .ty ung{rg?z}gg%oﬁ&#lg%?gﬁc@rpd heat treatnent in this enbodi nent |s

conducte for ours. If a plastic substrate that has | ow
heat - r esi st ance Whenusedlias: thide Jilbsis ated ©00he Igasaernc;ahanagltllmg thes fnefer r ed.
In this heat treatnent step, the catalytic elenment (nickel) used in the

step of femgest By |PilafmgCVPe1rs‘éfh10éd%fa%t(t? ragthyloaphgsdicyisy ¢id (Fet € dPEES- 15 t he

first n rE:}/cP Sn' p%)s%r'e i¥ set to 40 Pa, the substrate temperature is sct 1o 300 to 400°C, and the
high frequency (13.56 MHz) power density is set to 0.5 to (1.8 Wicm® for electric discharge.
30 The silicon oxide film thus formed can provide excellent characteristics as the gale

insulating film when the tilm receives subsequent thermal annealing at 400 to 500°C.
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zo regions heavily doped with-a Goup 15 elenent in the periodic table that
has a Bettering effect (phosphorus is used in this enbodinent). As the
result of Bettering, the concentration of the catalytic elenent 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 to 12 hours while changing the 2s atnosphere gas to an

at nospher e cont ahmicmgreSistiot dBATcthwdawg®n7 fdinosm Bileepedtscltarodeds farmat iong

10~~'" to,l 0~sicm of the sem conductor Iraéers bé t her mallé exci ted hydrogen.

h

O her usHpIACHYEH BN EIM 150 te eHbigknsshef ¢l Hrel ma tyelewgbnatd B uihg

hydr oge i.ted: AR - 1V () i\S. nihe defect density
of the gﬁgég%g%g?%nrt%ayerge 55%%} ? Q?é'%i t{ggi Qggllerlg‘belq;ﬁge]d ugnéiéf ?go[% il Tecm ~or
| over . Ta rackilexes ifhiesgssidye The Bemirednghicbaduduay eiyer 8¢ bdopeich ¥nidin@e¢01 to
0.1 atom c % hydrogen. A second interlayer insulating film93~is forned to
an avér secleRicak segsted riramothg geroup gopsighing f flrohiannidaniéemadyalat ihag

Mt er i al e, TNRIRAE L ETdBY il WIS ALY M IR RE o L Ed of . /0, T gani ©
resin material Such as polyrm 3e_, acrylic, polyamde. polyi m deani de. or
BCB ( beniocy ehdbiliceelenenfspér drnsiog il comidiningal onbistgioafoftiieclbyp@stigat is
thermal |y polymerized after applied to a substrate is used. the filmis
fornmed HPOBE-hakitH§ring 08 (Y Ranhuwddn farm gooGat-resisting cerdustve layeer lapeder

i nsul atin plmis. for f..acrylic, two-pack.type.is enployed, The main
mac er | a1 Sl Tt Feslo Pl E e B A s Samee MR BT Y It SRR Bied Fone
entire shbbldae: Rivetdtcar®Uds toxabéh ttiicBiraion AhPakiculdr NE pekisbly ab@ick8 1o 30
pre-heated on a holt plate at 80C for 60 seconds, and then the substrate is
baked i rPpan of Egh dudhisgmbpgoemor Woblmiihiaresd to ativcknashef 300 nm. t dhBWVng

t11 m os rEheg AR o o R Ro ab Fretet STy mollr s fere g™ | "0

i nterl ayRkaflitided n?. finl dhEARhsE QRUOLHIRALESIOHAGe GARRAGLIRANES i hiacLiolgani ¢
e (0]

resin materials ar win dielectric constant in general. However, organic

resi n nebeW &ls aareakyageamdopi & dasichbhr esisovitsof thabV dilass a0 peatect lower.f i | m
Therefore, as. in this epgbadi nent, the cond inter|ayer t5 insulating film
is uséd- fé&lﬁm'*waff fﬂ? W’Bﬂ?% _ing‘Eceij _Yeﬂcéfﬁélf’gitlﬁf_'sﬁ{yé@iﬁ PR 512 84Tt hat
| s Tor maglert 128Gy Sy Cipfbufiy SRnfchlsMuch 51 b1G0R PHOW T drldllizlondis
silicon nitride film The second iInterlayerinsulating tT11m935 torned from
an or gannlabiters ol @isenige reatsevital Amyprdigd] gaslkeenntbe 3V dide iafdngddy spugdringemi tti ng
el enents_are kno to, be sily. deagraded by moi sture or. gas (oxygen). In
fact, i ?lwafa‘ingWftﬂmé‘rr?‘lrW ﬁé%§é’vﬁoc9§-%932§€’0 tissed 4T seErei Fafi i tlea oL il ng
filmto; an [0 i bl MLt A ncel . 4.1s

| i ght er%‘l ? ?mﬁ?gl%ﬁg%é@ Hzalgs@]? fqglefg%até}gé g‘é’ﬁi“ﬁof!“?‘?é&?e %n‘}é?egé(lgg%%% g?r}leased

f romaheanhgan estsagitnof Hsuttniog. fil m due to heat generated during the
light emtting device is in operation. Therefore, a first insulating film
936 is formed orPUHENREEBNSY At B1adH)dPrm Ak M 1Y the hent 9SISRHAONIUCVEr ned
“from an iC i b NG i al. Sid i .0Xi fidm . Lld.con
oy 11 RS P TRE PR R By o Acthe WERRABE'QE LG pBpSpinelT

i nsul at iapguht bMX@3&. K headded 36 thenspukiating gad, ithenifi@@al Srekobiveit biRbiaedYa
sputtering or plasma CVD. The first insulating film936 may be forned after
cont act fi®| Ecapgdtor preHen. tha Ta diinsfromepsiling it g Thegesigiivipaeh erlh fils ihen

formed to formcontact hol es,30 reaching the jnpurity reqgions tha re
forned ens SEARCARYSREL g 5 b ERF o8 A0kl o) B8 8RR iR, 365

r egi ons resldiRigost acta fighes @rpRadeolsnBbuby 8dryQehcdtidng. ndinsdilbk bf a gm@se, a
m xture of CFa and O- is used as etching gas to etch the first insulating
film 936ldcirpde.. Af@ fBmcinichphagasar wadificbe ebraimge &y tforming astadrase of a TFEIMQ, |

and He t h the secord jnterlayer insulating film93~ that.js forned

fr om an “oPGAiTe PETR hhver] afcdhdmriRinal shifhy bt PEratet chhtr et 1 o
CFa and skhwh on BleCdiadii@s fit [sidifeki il AR sl Ak dt@el WA $RAphctud (19 18LChI ng
gas is further changed to CHF, in order to enhance the selective ratio wth
t he senitbichehsetdr attayet 40 Hhdmt hedgathe hoaswdsatimeonidienv@oByes 987 chélis The

contact .holes are thus obtained. A.netal conductive filmis forned.b

Sput o TIPS JATHEE 0 Ao GV ot PG LR MRS THERI T in | s
then etched to formwiring lines 937 to 94 3. to Though not shown in the
drawings, the wiring lines in this en‘ﬁqdi ment are fornmed froma | am nate of
aT filmwith a thickness of ~0 nmand an alloy film (A -Ti alloy film
with a thickness of 500 nm



A transparent conductive filmis forned thereon to a thickness of 80 to 120
nm The filmis then etched to forman anode 944 (Fig. SA). The transparent
conductive filmis used in this enbodinent is an indiumtin oxide (1TO
filmor a filmobtained by mxin~~ 2 to 20% of zinc oxide (Zn0) wi th indium
oxi de. The anode 944 is fornmed to cone in contact and overlap with the
drain wiring line 943, whereby the anode is electrically connected to the
drai n regi ot Qind HeC ther @R¢orCAM MRdehROa Fffdutt FnbunSA) aikihfe anede | Qdéh at

this point may receive heat treatnent at 180 20 to 350C. Next, a third
interl ay@ﬂtﬁlfl@hlﬂa‘thﬁri“gaff*iﬁﬁlﬁidgmoﬂdsmlﬁm e B07anHH08rvele GHdsins ighabwn firn Fi g.

SB. At this point, the ma be m)ved to, a rocessing.room cl ean
room fo?1 oF’ar‘rtleﬁ'équéaq”F {ng%r &ie Tenaftal P psgt 4 %z‘?/f?lqg“b‘bhfﬂgﬁ'fnatlon
or br eaki%gﬁleqfealtﬁemfﬁﬁfrw?ﬁg&hreq;lﬁr@W?qjsuﬁj§)ﬂ(ﬂxst}aﬁ air,. a very thin film 946
having an anti-electrostatic zs effect (hereinafter referred to as

anti - el ect r ost atlpghisiempdingent.or e fdm it lveed foir itk first evridayeve films @0awndg fil m

94~, t|-eIe static, fil,m94 roma material that can be
rem)ved §ﬁli' R es %’”d”%verflﬂ’s%(Lga@ngAﬁ)orm ng an

anti-el ectrost atN&xtf dstB thidks Smtafeatf&ﬁYugﬁg $hOBdidlithRMphy technique.
anti-electrostatic carry case. Before changi ng processing roons, the TFT

subst r at Bhepifast dielsng bpitgleadistcapicsiteps Hinofist ﬂtnlylngeresun’iqne(stc@ddumecbpmdeatl on
30 testing. Wien the TFT substrate.is brol into the processing room
(cl ean rfg"g (Chipg c rgie“(’"fs&t“ S efqiﬁ}&coé‘ﬂit‘flgf ‘ng el ement, the

anti - @l ectrost aty, Gpif lefy ?%ni SnTEPRY, Lq'ﬁne%pr\%?a;t&rm 'angCFng@Ot g dprd

interlayer insul atlng f1Im94~is et orm a havi ng an
openi ng aatetc;in@g)gast, itlonratibadl geifloni thes thardd it be tpi28als/ (). agh R Feai3tI6 Nigz)

el enent) Er%l st is,used to formthe bank 947 in this enbodi nent. The
bank 94?%‘-%0 & BHEBdISERE" ¥ 4 Rreawsuet 1 Panpisanarie gkeneys, Rindl 324 Mgldn of

the bank, 947 §habs Cﬁaggl&@’tl@eﬂ &rga,e%g IHEL b lifanode rgm@ndn a0 ol dhth the

wiring Line is taper substrate to the

oper at i Csnbtttaﬁtallljlgleggalen;eiﬁ[’hﬁvdlﬁagd: & dpplie@ tHerdtfit OTHNW RINO GasSHedqindeo f or
formng a light emtting elenment. Al though a resist filmis used for the
bank 194ﬁrﬁtnet@hﬂmg ©riisignfrenthe &rsrscﬂtcghlm gendigons pi than puiighed de the perondn
acrylic fil ycI butoe fil silj;c xi de f|| Qr the
i ke rna&‘%11 Eﬁﬁnéggﬁ& casréagl%vﬂ?e T’(SI%Z}T ﬁ(a ﬂé C?eﬁo&gaﬁecg or rng?lganl c as

|l ong as dohdﬂnans;ammne Q@f ateniud at LRGing! éas,pﬂﬂ@'frﬁ&ﬁ@tsgzislﬂtﬁv 2a¢ Werofiis sdiged to
formthe bank 947. it is preferable to etch a phot osensitive acrylic film

and t hePOpePrferevhemd RF éé@ﬁérMHa) psm@r tsogigem @t aWTé‘ﬁUE@ abA-Prhost @S@tﬁ@?tl ve

acrylic filmi ref erfo at t5,treat st
Pory e nderl ' Retisia Ml ol At R E et e
per f @b e tigh stfbearsin§ acgiob qélhgmar\}@d@ge daﬂ bkRpgli@rbodi ment, the surface of
t he anode 944 is w ped using Bellcl ean g roduct of Ozu Cor poration) to

| evel the surfaéé)ﬂdtlcttvﬁefﬂaﬁcﬁi@ t9$43é1ﬁ'dmg etadcrsﬁhgpq h@rfefm@mhrmrgh/\ﬁ”lpl ng,

‘pur e water used as a t.he nunb tatl nof he axis
P and ittt Br fenE o PR o e o BB e St i R s
depression iyt us 15 $o 361 R oftel (b Oreh theleiime & fthdlt 1(@1@1‘:0 J}l@%mdﬁ@ghe-rgtzhmo
substrate is baked in a vacuum In order to rel ease noisture

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 (tvpically, 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 tvpe

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

semiconductor layers 902 to 905 are partially doped with the impurity element using the
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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 zs vacuum may be conducted after renoving the
anti-electrostatic film after wiping 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 organi c resin
film sufifst apensippkwWontigeivkilhvars @10ahy 318 de rhiskm widre Ak i whdaagirde film
formed by spin coatlng evaporatlon sputtering, 30 or the like to a

t hi cknes&gims P1¢do QIHrﬁre Bgm’reérlmanﬁ ftﬁlg@ﬂgn@ﬂllﬂﬁftfl nkisedf §s| e impeidtishgném t he
surface gf pode 944 can rada ion.of the |ight
emttin éllééPremﬁ can PC COp W”Q/e?ﬁl g%(mpAﬂ 81%1%}“ (4 é‘bﬁf)rb(ﬁih%tdpgy@ﬁ’g‘ghé and a
cat hode Sifdplicud gnredir@nid (bi@;)se‘Fﬁ)é"Qo iAs HbdtusBOphdsh B84 8ndi R atrhen. A
MyA~ el ectrode is used for the cat ho%le of the lljl ght emtti 33%3 errent in
this @nb@@ﬂﬁﬁmloﬂl@tﬁﬁhﬁolmmlrlt)kcﬂonmnmt enpalisg tayn tyee uswticiinist sady 16" Theé
organic ¢ a.lam.nate. t ition to a light
emtting &g@p Pomsécrﬂollnéh? ﬁfSéBt YQqupéWgrreg‘Qnﬁgidéwtatflgr{lgbosg?ng | ayer, an

el ectron tranSPCEetch(get'c ¥@Ttreafther i EGLA Qéhdu@ie@%l'ttﬁﬂt lYRhing ﬁel?é’qflsft%{aqi(@-yer
etc. in conbination. The Structure of the or rnic compound |ayer used in
this enbbii sond witdHind erediosmt iibedried astwider bietdwching ¢didgicmrbadi foenth,
copper phthal ocyani ne is used for a hole injection |ayer to whereas a-NPD
o Used TOHE SO amS Poreray Fielyes tfﬁ%&ﬂﬁ! Simifagdo ngﬁ'set%& feRimsaL by
evapojoat h@cp Aphirdill i€GhbidvEe CBYAM ¢S af B s PR Ing 4, &b

di fferent nmat ePﬂljarI S ére Bltsogd foF?'1 dT:erae‘zntngl ahtft.;a{lenl’fgl“td!tal[trll19 %g‘?ﬁgﬂo obt ai n
organi c tbempbisselt ﬂoagm(ssmm a@diRF dIBgshtMBIrz) pow ek @n/tencnohcpresqura'belmganl c

corrpound | ayers formed in_this enmbodi nent are t5 three types: ones that
emt red PPt PlagiRas RRdi3efi MEg aeiver 0§, W: hﬂdlé%éé‘eﬂhtét‘hérFFP‘“ﬁlthé‘dFl ght .

ALl type@alﬂ 1 O4EE)! &0 GRAPQUARBSAYANS RERVOLIE gm?yvo% P laa%ag?ed dpgiLt ore,

it is possi use a net orm t emt &Fs Trom a
mat er i aIdelaﬂ u\maen s thied \ee:emgd{tdnﬁe‘roa@tarqommﬂusuve%lrmcgms endit wngeltayew t hat
emtsredll is formed fromAl q_ doped with zo DCM Instead, N,

- di Salf! ilem%déﬁé"ali filgLaie siehetiodhs Pﬁd@%ﬁ‘cgit?er(@g BL- (Zn(sal hn)) doped with

Elll | )10 B Doy B aifd Shelresf RIS 0B ORANS. e Bcl-AR iU AR! U
mat er i alchanigy taltho fdigthuseiing Aoddighs. ernHELI hg fb@ryteachimgtcoﬁmlbﬁs,grzﬁiacmlel ght
can be fornmed from CBP and
of CFs, Cl>, and O> 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 W is aiso 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
g 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 filmrsﬂw
25 922a to 923a). 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 1 x 10" to 1 x 10" atoms/cm”.  In the second doping step. the
semiconductor lavers are doped with the n type impurity element also through the tapered

30 portions of the first laver second shape conductive films 922a 1o 925a. In this

specification, portions of the second n type impurity regions that overlap the first laver
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?5 Ir(ppy), by coevaporation. It is preferable to forma hol e bl ocking

|l ayer fromBCP in this case. An alum num quinolilate conplex (Al qg;) and a
benzoqui nol i nol ate beryllium conplex (BeBg) nmay be used instead. The | ayer
may be formed froma quinolilate alum num conplex (Alg_ ) using as dopant
Coumarin 6, quinacridon, or the like. Qther known materials may al so be
used. 30 Alight emtting layer that emts blue Iight can be funned from
DPVBi  t hatondsstapéicshdilcsive dinis VEh w8, 98 N vl ial &€ Ylovdennds for Overldp

6- hexanedi am nate) zinc (II% (Zn(sal hn)) than is a ?0 zi nc conpl ex” havi ng
an azonﬁﬁ%tpﬁfewb%mﬁfbmmdofefso“ %Sdcpgéhd\/pﬂ)mnmﬂtwegmns tt(dz do not overlap the first

2- di phenyl - vinyl) phe W th known

mat er i alq‘)éer SECO% Shapﬁ Coﬁlgé%fwggp Hm& st &gﬁﬁ r%?t%%ﬁth%é&%yé‘ﬁ” SSOF Gthet) next .

I, 3, 4+ ﬁﬂ%u@derlvatlves 51, 2, -1-triazole derivatives (e.qg.,
TAZ), or the e can be used for the eI ectron transporting layer. In this
enbodénent, a 1ASZEhOWntIn|FwdlBelrdglmtya@glm 91312,0(2)324 :std%r%)aahda%k@ébmmdi on to

a thick of 30 t,o 60 rou te t he grgani ¢ conpound

| ayer ;‘53? 18 TR R £ S§P}1 H?‘89 P’é’ 9%@83 §85$ Ip: eevﬁee é‘f%‘gbqfﬁéfhfewt he

or gani ¢ ;corpaU i t

t hi cknesas, andm?ﬁlga%f:% ﬁ%édhgl 1925%?3 %10 ?gldtzj%(l)ﬂ P%’@E?@W@Lﬁ 689%10 SE?&Flf)jﬁrtrr) in
t hi cknessd 923 isseverbetoohgant corciontrdungpé.ayEire ItlﬁJuf'lO«f ireihns OBR and9Iwe 260 of

t he | ight emitin eI ement is forned, by evaporation. In this enbodi nent.
MyAg i s UEES ot SATEUAYAg anger PY Hopig theokargondraer tayersciithgaemmrithe
l'i ght,ne | m of
al um]%uﬂeﬁfl ?}at? t% um the of Wgﬁ{f}.‘ r%ug@vgt! ege tl)ltslﬂngotﬁée\%%%gé é:%) ﬁ%"(ﬁﬁg %Jlegér/nghum and
an el emend 9behongsksg PeioGots dopdiig, 2esis niddks PBIY a3 drebdrgeday calGanbe

used. Thus cor}pl et ed is alight emtting device having the structure shown
in Fig. cBife Safaessaf dhe symcepsapter talﬂéfsa‘%ﬁ)é@@dgﬁﬂtthat A t@ﬁgfétma& agtiegarasiof ayer

949, an th 9 t emttin

el enent . i éﬂglg %ﬁ%ﬁ%el %ﬂg'lp %%58}[@55%%%26 anne ?‘I%—"j?a% ar}e]D s(E "% he

dri vi ngusing cdibbran@ (8. HQNS Tt UscdcentMOB. ofAtteWirk gty God Eﬂapa@i(i\% @Bdp aypdr r ent
control I(larﬁg1 TFT 1003 are TETs of the pixel, portion. The TFTS of the driving
Ci r cuf t CAHRICHIE TRTEt? Xt108 1gi2ae 0 p@FQmSﬁﬁﬂc@rﬁdbfeOf&Crﬁaﬂpempllﬂretvsra@@n‘i
substrayg, , 3, %ﬁthe case of a light emtting device using a light emtting
el ement, P S riving circuit can be operated by a power supply having a

vol t age Of aboutt 3 digkeblodk, @ p\'fypetmgmy TediOR B204RA SSUoatad HRNnuriiFTs due
to hot electron is not a serious | e nbodi nent 2 ~o Thi s enbodi nent
descri be@m&nbthheglve‘s(ﬁlﬁpt te%ﬁorptue@‘esss dfovrAu theech LIPE myperityi rggttpneﬁi’al amChg
dewcet%%thﬂrfeef e et%JF% to 22B. 21 F‘gncf ng the Erlplonln
Embodi mént 1 P é’% &hsup” h‘t%‘h"gﬁst‘ﬁt%“r&éﬁg%‘rd PriTAY ERE

condyet T¥es ffithdpard Abpand B Riputitecdfeht foPflpAlihNGheld hpr 8&thue§V§\h91vm in
Fig. 3A are finished. Subsequently, a process where the conductive filns
907 andc@@8nigxtinel dhed Simesimghargbis tt@O@mctzmr&O@cbfttbe fimponigyoeidmeni thet | ayer s
‘3901 to 3904 havin first taper shape is described in Fig. 20A. ICP

(i nduct PVEY e(f’otQtB‘Fg‘B’adﬁFténga) etching is used Tor this etching. Though
etching gas is I t | m and
o Fant al om i tr et (e S S dvey [l o, s (5L’ 3 B Sy thind

r espect caumlugtiselaye 22 tb 25 a/hd 18; gaiadnsefating JilmoY(dHE) shpewein Kig. H00 Tild s
given tg a.coiled electrode at a pressure to_of 1 Pa for t he et chi ng. RF

(13. 3% Frtseaer igtulang im 33%I1°56 silicoRrPxids filie atibisen axEiyideliimaprH o
stage) s SUEGL i ca l.i ed
Under t%g(s:%h?llttrrlst et’ ?ﬁ%&%h&%ﬁé&&@%%%@ aﬁ&le ﬁilmsqﬁg}f%#rﬁﬁﬁ;‘al s&e%Sheggtdéghave a
gi ven sfimpénteTher éafuleing filheo®t (shﬁoﬁgecgasm sn QhengedinkOlaGhg tnatdithl. ChThd he
ratio of oas flowrate thereof is set to 30 / 30, and RF (13.56 MHz) power
of 500 Wkaes Qetbefgstingslayerdingglaiag Him 93¢ 1mpetdo JB<e 708 wp- 11fpaﬂt=eon

gener at e s al so
G vent S9PReB s LR 0 RCRRTAELEP! Ralls Ak 93E MBI el P RELY Ve
sel f sbi @YDyl whigh THOS bed Gpptd @tked VWhicieddnion Frostute 6 @t 1 CFA PaNthe Ghibstidne
tantalumnitride filmand the Wfilmare etched at about the sane rate.
Thus f ofcHRGTayE i§ hel B Wlue V.| aay dhe hizbOtequencydd4-ShaVitiay pawet detsity dper
shape. The taper thereof has an angle of 45 to 7~. 20 In order to etch the
films without |eaving any residue on the second insulating film the
etching tine is prolonged by about 1010 20% for over-etching. Surfaces of
regions of the gate insulating film90G that are not covered with the first
t aper shape conductive layers 3901 to 3904 are etched and thinned by about
20 to ~0 nm (Fig. 20A). Subsequently, second etching treatnent is conducted
as shown |n F|o 20B 25 W|thout rermV| ng t he masks 909a to 909d In t he

. e ~ o - o M



to The n type inpurity regions 3909 to 3912 formed through this doping.

whi ch contain an n type inpurity elenent in a first concentration, .contain
phosphorus in a concentration of 1 x 10~fi to 1 x 10~~ atons/cm (Fig.
20C). Forned next are first masks 3913 and 3915 that conpletely cover the
sem conductor |ayers 902 and 905, respectively, and a second mask 3914 t hat
covers the t5 second taper shape conductive |ayer 3907 on the sem conductor
| ayer 9G4t andls coVeY ¥/anphrrtelairid fiecimess. c ghaviticon ok ayerde 304, is Thed forsgeond
doping treatnent is conducted. In the second doping treatnent, the

seni condit Bicriygeinsgaung §lmoédd thenfilgu gyt itefoseed il nlaper CYRhpemcoibiuct i ve
Layer 39089 ,h0 NIRYS: A0Sy BRa NIBUT Irhy Erg%r%nal%ﬁ%gl}(%g&%s g aLisang 0 type

impurity €l’erent Tn a _secoﬁ& concent ratﬁl on-an e i'mpurity regions 3916
and zo 3QdfgtiR@teLO04 diedsian 1§ 2HUPL00 MUk dubStrREREHpdruge TG 400°C,
concentration each. The n tyﬁe inmpurity reg)l on 3917 fqrned through this
dopi ng, aRAitkhhichircarensydh0 Miizmowerdensitvyio 8t leiveln® Wisma sEbofitst interlayer

concentr.ation, contaj n phosphorus in.a.concentration of 1 x.10~~to0 x 109
=t ome crir e TG PR SR Gt et BB BIE S R kR eR S SRS Gg i 1 s
dopi ng, mwhi ghsiGiesH FikdtedmNagd P Girdt IR Y BLRIBRtilh Raf bk b dGHAGAN @t i on
each. contain phosphorus z5 in a concentration of 1 x 10- to 1 x 10-~

at ons/ emplas@Ri Y DXamy SitAsarddSdr.i bed above, the n type inpurity region that
contains an n type irrpur.itiy el ement in a second goncentration anﬁl the n
type inpurity r’éf&%ﬁg 2ERRTOB PP FOBH L Y FENTHD U TRPUEFe HERE S A% 4 i r d
concapt hatd RNURPRGRe FnBcdRIueRA 14yRrON i #ABANDnSdRRLbI 4 ?v@fﬂ%ﬁﬂih%% ¢
However. the doping step may be divided into w o steps to dope the %o

sem condugt tipel@pductivityh The actmption tsyepelseavhieived Nexthernméhsisealing 1iirgnan 3920
for covering the sem conductor. layers 9(); and 9(1-1 ? are forpned, as
shown i APRYAYE21 Rt ffu?ﬁnef‘lllﬁgr%‘ @8 ‘ﬁi‘@"‘?"ﬁé‘&fl??é‘ﬁﬁjmfr%)%’ %wn@?&d
tiiborang:{B-HpheRa Sirebiifd iDYolMRAIQIEN 2 OindbhOLaNRpHAS Hith Uheh:RYer are
gas i's used to form in the sem conductor layers 902 and 90~, p type

i mpur i t yonegiretien b¢ifg 1 mma 08828 prbfatabtofiflgim ar fess.ype tenpemaidry o€lefemt in a
first concentration and p (itglgge-i mt)]uri ty rggi ons,. 3922 5 and. 3924 t hat

cont dF n 780t ypEailyplPite oW endtft beH Sfalmelng BEnTBPRBBEN OIS, COPFECIES Y pe

| mpur i t $shegieONg 3 9drs2NGe 3943ic WibGihed BAE Ab 1Ry H’ie&t_yrgﬁsﬂag&“fs' &s)%%'s%@“t In
a first concentrates, contain boron in a concentration of 2 x | to 3 X

| O ~ at eoBstiam 908atdser ahinealjngtiy peférrgduri ty regi ons 3922 and 3924, which

contain a p type inpurity element in a second concentration, contain_boron
in a concent rat Hosipfeat Geatpeant step, tthe cptafytigebemond inicke)) aisechIn #5eStEp fpe

i mpurit I 4 t. [ i ri ejﬁg}; in a
second }:ér ﬁ%glﬁﬁﬁéttggﬁégggg?%?%eg&%}ﬁ T gg%gs@teﬁ%r?d);gogﬁeagp# hdehﬁj gc{) i'?%per
shapey c eadonet haaeill aypped waBObaramndi 381@3ant ASths pambdic Natte ghat 2bBa @ettkiingt
interlayer insulating film3925 is formed froma silicon nitride filmor a
si | i conelsginiphaspleores |ifn fssdmid thiy pnbediaemyD tAs Kby ecanlt HifcReleesing dhof 50
‘nm In gorder to gi activation treatnent to the jinpurl el epents that are
Used 1o cptigarrfuridfi BEATEER LR b b® b e R BT ea i a10C
using a furnaceThdhcsvdiRatsidy BablBkéd By aGtdpy sl PERARNESNE IR SATEGERIDGWET OF

| ayers by hydrogen rel eased fromthe silicon nitride filmor silicon

oxyni t r ilayers HirewghTheat Hegat menteait HXhto #8)° Bdomdhicel2doby vhHerchapginpdse t han

the nethod that zo uses a furnace. A heat tr nt, et hod., by RTA be
used ¥ ndReAT e ERuR A SRR ETHBA P SALE G dr PR 40 FePhsary
sour ce) serddindihie Meato {0'¢@kTBItind Serfi@bhiduRtbr UkerdI BT MEkrAafiUrcRBE&) hadtogen.
insulating filmfor covering the gate electrode and the gate insulating

filmi s Gthemeshbpr ihydragendigt ntetheds ninlude optasnive hiydepccnatmat (esing dydwsphere is

set to a_ r.educe ress . pi trogen nos r in, order .t.o preven

oxt di 52tk PHEPDondutievit TR haReg.an Sreb e g at YRRt vihgor

Al ter natiggl Yoo tiieogem R GLdl@Y albsS 10 mPeor dwad] atrgdacnidvia a&¢ ond
harmoni ¢ '(~32 nn) light of a YAG |aser. As can be seen in the above, there

are seveemicondyortlayag tieviaped witk Oilhpol & stomiefendsogssed t o dope the
sem conductor |gyers. and an operator can choose fromthemone that, suits
him On the firotSoRRGYEF MROEHR PG OH FIPges 04 haREBRa T e Qv

insulating film
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so 3926 is fornmed fromacrylic. Asilicon nitride filmis fornmed on the
second interlayer insulating film3936 by sputtering as a first insulating
film 3927 for protecting the TFTs y frominpurities (hereinafter the film
is also called a barrier insulating film (Fig. 21C). On the barrier
insulating film 3927, a transparent conductive filmis forned to have a

t hi ckness of 80 to 120 nmand is etched to forman anode 3928 (Fig. 22A).
The transpa0eni froheat sieaeiciifsuldling neaRedi NERE sdeBnd@ tdMGe MRk liin©Rindl G141 TO)
film or a transparent s conductive filmobtained by m xing indi um oxide
with 2 tBe2bomed 9of e oxeaec (1zhi0) magriabssush gy sRolanidng sarvgicv awlpatifern i s

then for .t formco ct. _hol es reach; "o respectiyel he.jmurity
regi ons g@?%‘m%@&? e §Qg§% are]r&o%cj%bﬁ%nae?. afr—g%“ ?)tfl Hed Nite" %ﬁﬁ}e\”gédﬁin@ghﬂb or

| ayers t ghub@r therrdd] s ok eerit@UAISapRlicd ERk ubQ B ONSusciNgheCORt aCtorAek @3 are
fornmed by dry etching. to A nmetal conductive filmis fornmed by sputteéring

or vacuumsleng por aldasnovendat pilt @r nEdhe stevgdanieslsker Mhdating fim gs fdrerwdetfched
to formwring lines 3929 to 3935. Ehouzgrg not e.)ainhown (%?{1 ]tLFehdrawi n?s, t he
wiring | FRESTHOMREE WS AR ar & OF PHREFFEh S "1 55 Wi d"OFURErfERl m

- With a tiNeGkRess isodpphed RimRne iRk udfabO¥f fhklsibdiAte Jdind@h kP¥inéd 1H)suMddde &

t hi ckness of 500 nm t5 Next, a third interlayer insulating film3936 is

f or med t predweed onhehadingdie a880%" fm@Otsheondi,randghdn the sul392@ it bal3@3s.a dow, .t he

manuf act ur e oceeds to a st where the substrate is noved froma
p_rocessiﬁ‘@enﬂggﬁqﬁi’rggw}ﬁtﬁs?%ﬁ?tgﬁﬁ Tate (hereinafter referred to as
first;clean roongeih@ f@nRUFEA DAY ARG mhREM M s@cdddhierig W tikdunGingl ement
(hereinafter referred to as second clean roon) in order to reduce thé risk
zo of mi Kim§3} hecalakkl ofnleveteigahe fudmet frepalyk alMoreovmet Gk inmtleydrahsulgingh as

Al or My, used for the cathode of the light emtting elenent jnto the
active | Aysfcan 6?d0”t‘~‘ﬁé’a*‘ﬁ*—"’*i‘§ CPACIARGT §INED '%éf’t*i‘bﬁ’afﬁ%aﬁh@eﬂ@‘r @u%gkef:%e by

dusts i i | e at,| i SR SAdTey £, -TET  subst r.at e by
iattc aodollnfiid t%ﬂgﬁgi nS‘Bf"ﬁ"Zé“nﬁ%‘ Hfg‘?, §é§n€g?a$et ARG i brdud b %3 o

anti - el estiabist &t & pratéect filther Bhanefbtegrasrief thisr @dbédimast. zbe aadond eheclhiyast ati c
film is faormed_ on the third interlayer insulating film 3936. The ,

ant i - Bl @FHangafiim if ppedk moepmbination witly ter i interayar ingplapingdil@atypidar Bnoved
Py wal er RSt kB Lilitdrigd BES, RSB I 1o d-5i1FBhinhOHfad of

form ng an anti-electrostatic film t substrate nmay be stored in a case
capabl e of prevehid sigord entrlogt adsutatidg FAHAP3S Eordadeipen dur orggniodriugingBef or e
changi ng praocessing roons. the TFT substrate that has 3o finished the steps
above mepalsEalsHBY é%@@é meiseryt En gty ingrdemenp araubnavi SubH CAhlys
poi nt ar 0 I in.t fiI{st C i r C r.00 ichis
shown i nfelg&ageg? y I%g F%dv{/gc 1'a%r;l'tg (nygglhj(:; 13858\/21??01% ' gglgg?ggaéreg%go%%e%ggae in
movi ng tdrgankE fessubistilaahe fil hapféiiead idt&laypr DEESENGIHORMR Eshckhablsegard
processing room For exanple, the TFT substrate nay be noved between

di f f er entighh amiting gsmsint isitasiba@rerysicd iy geoistyre Peitopeern fedeasest frem thppgesssi ng 5
rooms, e, 0. ShSRY AI00HR) ol RSPLEdrldl AlLLAREMLr LS P QeE By Lige sane
i ncor poration, or Epetveen % BEt BT 1 6S prglcge & ﬁg Foons, €. §., cléan roons)
owned byTighréfbey, @ Mirsti iNGMARRS Akl VIFSis fdrmaANh 1BASE€onABNE AL e SnsGfink €UmOiHs Whi | e
taking a care not to damage the TFT substrate. Then, the manufacture
process tpaios &aaedifeonp poersesicrigsulaiingtieateéadlond processing room (cl ean roomn)

whi ch_is shown i . f1ow rt of.Fig. 19. The TFT.substrate brought to
"to Fhe second biBiceaSHiG Hhbaiiort Srvaity i N T R enove
the antijsek&Etdraft &diGnddldtRe3R3Y 93d hiTik fiRdt afshAYRE filmsed@ki Bandd here 336 s
etched to forma bank 3938. The bank has an opening at a position that

coi nci desputigting phelapmrel VDL i ghe font insulagng fidmehit) magng fsmedpéeedontocicover
a portiohn wher thg wiring line 3934 is in contact with the anode 3928 and
to cover Yrerire (RS of the anode 3928. In this enbodiment, the is bank 3938
is formed from asrneqisShalionhaue AeivBi P5RasSis AheBOMedlioUBrmAtodidt Shap@i nt,
the operation testing may be perforned again on the TFT substrate brought

i nt o theresdemntheprmopesgimgionpomt are formed in the semtconductor lavers to serve as

source regions or drain regions. The contact holes are formed by dry etching. In this
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In order to prevent degradation of the light emtting el ement due to

Aoi sture and gas rel eased fromthe bank 3938, the surface of the bank 3935
is covered with a second zo insulating film3939 that is a silicon nitride
filmor the like. The second insulating film3939 is an insulating filmfor
protecting the light emtting elenment from noi sture and gas, which cause
degradation of the light emtting elenent. Accordingly. the second

i nsul at icerg, Binhir 3939 (iIs aall $& isalstdds etcbimgans tharchitey firmSndudtinggilin $36 3939.

Next , tgie TF subﬁtrate i baE{fed in a v_acuugg In order to rel ease nojsture
and z5 g&¥ f lélgrvéiérlcn ngefl iy MRS O CFolhi #Y BRé gehkie CHEVacuum

exhaust 1dt§rl§v@9%§£ﬂ aﬁm@g@mﬁ}[qz\%ﬁ&w £6mO4n M?agwememﬂ%dtsefﬁﬁp&ﬂerﬁ Rl Torr
or less. The baking i'n a vacuum may be conducted after renoving t
anti - el echmgsgaatis ewficHedhbaok thEFprrd Donorerey thd fht ireeddyvei nQuleliegeng 93Next, an

organic ﬁ rr%und | a r 3940 is formed, by evaporation on the second 30
i nsul at LA SFPIH 2863 “sfﬂi‘éhc'ﬁﬁl&?d tneHér utrder ©omparssdhs safestive sswithths

cont act o l-aye 4 gat hode
soi i SplsOnd iRy A890e Adihe S T GLAR 0B TRRNIY BorRE R8BS Mode
for thetm:atolbunie:dof the li~_ht emtting element, but other known materials
may be used instead. The organjic conpound Iayer 3940 is a |am nate that

has, in additioft Fi§tah cPRdjicHVe Mlmtis dgrmes ey spuiteRar @ vy et ey#ParEasr anda hol e
”anspogé Eégg?deaé’lgg 12 3ok e§hE G f 2 2% BOLELDD 1 ?ﬁr?n wififle SREL 6PN | RlygCti on

| ayer, | ayer, etc. in Eordi nat ron. gani Cc corrpoun layer in
t hi s 1enfihdighemit showh on mcﬂrbymfgel thOWigg Lihe ifdesic Em@bdlﬂﬂnﬁﬁreﬁﬂﬁ@éﬁ feata 1.

Thus conpleted is a light emtting device having the structure shown in
Fig. 225%%@@? 818 Ailmownh auickneshef 3 aacerggmalloy Hdmadaiiabox Glpbutl 4 ayer
3940, aﬂu !gne%scf?ftogode 3941 overlap corresponds to the light emtting

el enent - ¥ escti'bed above, by separating a processing roomfor form ng
a TFT substrat eA(tfanSpare cohdsdive f@ans [RREY tHer&IR B aRRRRESS b0 [PLM fhr
formng a light emtting elenent (e.g., a second clean roon), an active

| ayer ofhafiltFTs dun embep tofasot adarfode 944 lFigl KA)-i n“élentectnapdrmutcwdmtwsddm as Al

or use r. a cathode.of a light e d xcellent |ight
o t £ niveddD s SrBOB it PO s O8 BT Bl HHES R, G BE fon of
Entbodi @073 oPind oxIdARZHOPARAGHIGA dHigcess up Lhrough the step of forming
the second interlayer insulating film (93~ or 392G is finished. Then,
instead of fornihgatdide Wrisfoméubabmngntomtmt%ﬁ wérlﬁrmnththmdntamlwirpigasnn
treatnme er f rrred on the second inte er,insul ati filmto

modi fy ‘?rr‘eég%r‘r%%sbbb %w@d&éé&?r&trr%ﬁéﬂoawe Wsﬁraﬂrrlﬁgfegrorlrﬁqg@ssuarmsgzG).
This meddiaduidd TEPeFdesay bAf woliboLLanRMEn e Hebhivd heal HRaBRERBC 50
interlayer insulating film (935 or 392G receives plasnma treatnent in, for
exanpl eto 3IPECor nore ki nds of gas selected fromthe group consi sting of

hydr ogen, z5 ni trogen ydr ocar bon, hal o%;enat ed carbon, hydr o%en Yl uori de,
and rare gas (sUEH asthif injgelaveyy ingpting Sppd4S 45 fogmed jap Wéwf folfted on the

vsur facegafyr! ﬁea%eﬁmdA! HiL5diay fle 4uB§t¥gt@Ha Qe éJEHQ@%?;r@Jeqﬁ%@on? cid e
exi sting functional group on the surface anged ere
funct i omamm)doofpmingde light draceéndEeintac ati ordeoto hlwed seaanthatioh et |b&'>AE:lige

insulatin film (9 35 or 3926) is thus achieved. As shown in Fig. 7, a
dense f¢iled Félslhsgarotﬂrréww R its A rveak i Gl Y40nvEeHh A -Rleat P sy

| nSULATLAG: [Rd et germg%% ank{1bBeitdot fﬁn@%'f&qne% SHURdufld MAEeg 1 n
this specr |ca TEvent or i'Stufe from the

or gani Cinsulating ﬂﬁn I94SJ | The hrﬂl-&ﬂ&tﬁosﬁfﬁcﬁﬂhﬂ% is faﬂnc&ﬂﬁdxﬁ iﬂnl'@hal saf @ned after
the surface nodification, th.erga avoi di ng a situation in which materials
havi ng &oves &t watkie rghing xbignsCon @é@ﬁﬁr OE feEtiBe B calivideavestatie fBa Mient

whi | e b%'b@tg %} {)gqorec t?‘&%at\{m e%trg at c gnhyer ase> Ehﬁ)r ef(. :1110’1rt1:t Ph%k%nnqr in the

| TO el edtrod pr éven ed 4 egra i 61 of “the m g “Bl Erent
can be z@bﬁu\genieepb‘r Irﬂﬁ;tr@ieamrrahisrteﬂtrr&nhe E@ps Iilb'tﬁresrﬁﬁlxoﬂéjsum&@éd ayeperitisul at i ng
film (935 or 3926) may be given before or after form ng contact holes. The
cured fEestin®35B is formed by perform ng plasma treatnment on the surface of

t he second int tin 935 or 3926) t an
organic to i nsﬁWzlef(ﬁ%e lrggie%rlﬁ%rfdt‘ig-h l%fﬂ%g%rm% %Pk‘rcﬁa‘i"" 'fooahé&%‘lé‘ ré’(?f“g&mf rom
the group consisting of hydrogen, nitrogen, hydrocarbon, hal ogenated
carbon, hydrogen fluoride, and rare g (such as Ar, He, or Ne).
Accordingly, the cured film935B contalns one of the gas el ements out of
hydr ogen, nitrogen, hydrocarbon, hal ogenated carbon, hydrogen fluoride. and
rare gas (such as Ar, He, or Ne). t5 Enbodi nent 4




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
392G is finished. Then, as shown in Fig 12, a DLC fil m936B as the first
insulating film93Gis formed on zo the second interlayer insulating film
(935 or 3926). A characteristic of the DLC filmis having a Raman spectrum
distribution that has an asymmetric peak around 1550 cmt and a shoul der
around 180Gngm ligh\hertineademed. Uy: antielectolsaatignieles Héstseremotvibe bRLEET | m

exhi bits a, hardpness of 15t The Cfl_|ml | so. characte ed by
Tro oxcal TBIE r ABTa ettt STeham Caplei iR Ebder ™ S TER BOE T IR C L be
formed al,Rqt8MRARLULE pRNQE (RRLNERMHEL QAM the E‘erl ﬂﬁwt%;ﬁ@ﬂo @QCent) EX@SUD' es
of the nethod that €an be used to formthe DL I'm i ncl ude sputterl ng, ECR
pl asnma @Dt ihugh t fequendynpbds mathS\vnbaaidento nTbeaml@?bepo it icorodifeet

t hi ckness oY the DLCfilmis set . nm_ 30 Enbodi nent 5 Thi

enbod? nehfPWed M B Hrigkress @ng e r@aﬁvagfh@gbaakﬁé? g SaYAt g l‘i”}rﬁ’h?fﬁéa a 28
DLC fil t if 3 e | aye

msl at g Y e AR SRy A8 ] apReR RERTEN)T, PECPEH LRl e | o
2, the rabjuftadttoirtie: ppm&srs tasAng heodgiict Meisstrepgtofinfoortm prgcdshieg sewornfdr
interlayer insulating film (93 ~ or 392(i) is finished. 5 Then, as the
first i rf%ﬁﬁ‘l‘lagﬁrlﬂ@ Wmﬁv%@emamm licon nitride film936 is formed by

sputtering usi ”%E{ohbﬂg%sﬁ iifmb ?E&ﬁtfor tﬂé?aﬁl& %{‘)efn%ﬁaeﬁﬁb%mq&ﬂ% é}dl?&ﬁ?&g? be

set suitably. but “is particularly prefera to use nitroge

m xt up e fivh, Ai lion;mgﬁde ang, aﬁ goryliastilap ut BEBI (hgngasclamatednin, a hhgjm dxigguency
power for sputtering. The substrate tenperature is set to roomtenperature
and it |f%mn@&thallmﬁwvm§%mmeoca§% Epélétblaﬂg%?eﬁlﬁﬁ b6|“10racw1%9fg%rﬂwe<:%

i nsul at o as 1l LS cggalH% 1nq 1;&1 ﬂl L sathl natsc}"v AN d 4 @ f:)fnlkméle]f erred

toforml? n Nt r1m I'ng the subs ofder to

renove fihg %i@x@bl@ed e@th ;pﬁ z@;uéﬁgtuv@h@rwé glMahd medqiaytdrr%@matddnaemrdeag(ment is
preferably conduct ed by heating the Substrate in vacuumat ~0 to 100C for

sever al tmrﬁmﬂj’tCes Woerseven-ghoteewnsgive Torvlficymen uesdarip$ prebirablnéo pérfornf bramat i on
condi tions, ]éﬁ% 2 Sﬁoég. sili,con ar et &lo ed with boron is used,
nltrd@eﬁrefugle&é@t dRe> %ﬁ?ﬁigﬁ“e S‘FFT% 856 cy power (13.66 Miz) of
Q0 Wis given dexf. #iphts ueithenhs pbasmRld bhend 3688k b5 Reindde. 1% fhigm in
diameter. The filmformation rate obtained under these conditions is 2 to 4

nni mi n. efihedinans tfbbtsarfne@j ofithe smler?4dr isdeiped lusingoRelkdlern (anprodietyofePeirent s

such as X hydr o con tration of 00 Iess and
ae i+ OSSR 1EL e Sinecitur B3P 20 ke Gl dus it Fomngln W

trans pabﬁﬁc\wa@f jst ﬁ‘s!eﬁ dsid mal;rﬁnglhauﬁd teOn g FhoRBBE G @hd ¥xiB¥rdune vttﬂ@m t hat
the filmhas a transm ssivity of SO% or above at a wavel ength of 400 nm

Furt her ietldean i wounst fsoutt i 1A pabllerpof, dndrthe deprassdengaud isl set v PHoot!.0
seri ous{qé@glgrra%&?g the surface. As described above. a silicon nitride film
can be o he insulating film25 936. The subsequent steps are

‘rdentical wth NiQsgpl W#@B@ﬂrﬁ@@% bhkedl inZ vATRAd! Wﬁ'btrde@ dNtRagNRediyrent

describes a case of enploying other insulatin=filnms than a
and gas from the resin insulating film for forming the bank, Lhe vacuum exhaust is

conducted at a constant degree of vacuum, for example 0.01 Torr or less.  The baking in a

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

A second insulating film 948 is formed to cover the bank 947 and the anode

944, The second insulating film 948 is an organic resin film, such as a polvimide film, a

polyamide film, or a polvimideamide film, formed by spin coating, evaporation, sputtering,

30 or the like to a thickness of 1 to 3 nm. By forming this insulating film, cracking in the

surface of the anode 944 can be avoided and degradation of the light emitting element can
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DLC filmto formas the first insulating film936 on the second interl aver
insulating film30 (935, 392G). Follow ng the description of Enbodi nent |

or 2, the manufacture process up 29 t hrough the step of formng the
second interlayer insulating film (93~ or 3926) is finished. Then, an Al xNy
filmis fornmed using an alumnumnitride (AIN) tar>et under an atnosphere
obt ai ned by m xi ng argon gas and nitrogen gas. The acceptable range for the
concent habte@an@ll. i npurities, oxygen, in particular, contained in the Al ~Ny
filmis less than 5 0 to 10 atom c % The oxygen concentrati on can be
control l ed by adjru¥enmg copperet laygy Yohada éﬁgoqet ) sradermask @n themseonst ur e,
the type 0 as used &flow atett'}er% the‘ifllm

ri
formati 6”&”%}18 su{g?d' ebt\ce\)dg%rﬁtﬁ?rbprl a %Iyeleﬂq eri?léﬁeldve y, Cf“ﬁl()d?l [r}ﬁe rlr’Hh1 be

formed ymithgg @Merddidh U £dbddifsigelt BREEknaWnahesAbhens 60Mked MshGd.
nitrogen gas. The filmmay be forned by evaporati on or other known

t echni qués oigasiceadhohing |i)’rl}1€t 8%9 g lamenagx tlh@trhaﬁhar@dd:rm@nm XNgh[fﬂmﬂmﬂgl tydrs
possi bl e use m t h usi n% m num | tride

&
PoaN "t Sl e L il et ingt B ro B o M P B e Beboen

gas, anﬂgé@@éﬁ@ﬁh@@%buf@?%@?(é@d)tnﬁgchlﬁbl'hé‘tﬂgle ok qi—‘rQ&Gr‘%fortﬁ’é ernrn@fcoﬂ:pE)&ngen
contained in the AINXOy filmis a few atomic %or nore, preferab ?.~to

Q7. 6 at bnecusl iTHes embodigent wohioedssraitdadan dean beweont rol | ed by adj uétl ng
sputtering condjt |ons

1 ubst t f
USRS AR
etc. by SRALRR caliplyis ALl 858Nl kapdlf T T FOLEE HekBmAT

al um num (Al') target under an atnos ontal ning nitrogen has anJ oxygen
gas. Thevdpotatiomay be forned by evaporation or other known t echni ques

instead of sputtering. .The above Al xNy film and ALNXOy m are both highly
light-transm sstqvlé:hié"r('ﬁlé'ﬁllﬁ@réq @F‘&ﬁ% Afsi U] fthy* %?b%bm‘?‘b‘ @‘ﬁe§m/ﬂdﬁert"rlfe

Vi 5151 ealel gl BARReANL IRl 9K 4 L BBhiCCbf QLG haRenT L[ NG

el enent . escri the a m or m can used
for theligisefl ditferdgt fcblom. 93the drigenis Whapquedtaysisefpsmad én |t1de|ah1boajmam take t hose
in Enbodi ment 1. zs Enbodi nent 7 Foll owi ng the description of Enbodi nent 1
or 2)5 t HEehhings: aRmed rthal fireit aed hala PROtghen i eraanelielis afdoprgsrigat HBit fbeond

i nt _er' 2KEf, AELBL BTkl cbhpSm 3920 el bUleethucemetohaun 11

Fi ace o thescond nterlayer insulating filmis ho

by pl asmstm@&s neAta netal aniavkaociorgdidhit Iemlﬁiﬁ@ laferk Heons wr ifnﬁl'ﬁﬁal AaDlv@ries | m
936B is 30 forned on the cured film)3~B. Sputtering, ECR plasna CVD, high
f r equenk§twiskadivieraypixelson beam evaporation, etc. can be used to formthe

DLC film 9368 tR Pgh eergltégg layexh'tlgal?%%ﬁa I%E ilghtt 9s f(?rn{ya] trgrﬂbﬂgq' rra%?:%d %wth
20 DCM. Instead, N, N'-disalicvlidene-1, 6-hexanediaminate) zinc (1) (Zn(salhn)) doped
with (1, 10-phenanthroline)-tris(1, 3-diphenyl-propane-1, 3-dionato) europium (lIl)
(Eu(DBM);(Phen)) that is an Eu complex may be used. Other known materials may also
be used.

A light emitting laver that emits green light can be formed from CBP and
25 Ir(ppy)s by coevaporation. It is preferable to form a hole blocking laver from BCP in this
case. An aluminum quinolilate complex (Alqs) and a benzoquinolinotate bervllium
complex (BeBq) may be used instead. The layer may be formed from a quinolilate
aluminum complex {Algs) using as dopant Coumarin 6, quinacridon. or the like. Other

known materials may also be used.
30 A light emitting laver that emits blue light can be formed from DPVBI that is a

distylyl derivative, N, N -disalicvliden-1, 6-hexanediaminate) zinc (II) (Zn{salhn)) that 15 a
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The bank (947 or 393S) is forned in accordance with the manufacture process
s in Enbodinent 1 or 2. Then, plasma treatnent is perfornmed on the surface
of the bank (947 or 3938) to nodify the surface of the bank (947 or 3938).
This case will be described with reference to Fie. 8. An organic resin
insulating filmis used to formthe bank (947 or 393S). Undesirably, the
organic resin insulating filmis easy to rel ease noisture or gas due to
heat to genetahsex V\Bédxﬁ»‘%ti}ﬁ ddogtfthigem &6&1;5&111@9\41; CRs | BednB, ORETAL KON (2,
Accordingly, after the heat treatment, plasma treatnent is conducted for
surf ace #rBghtidatinghbiphen e DPMRK) dspshoih penylEilgy. @heTheovpl aswaialy may ment
is carri d out i,n one or nore kinds of gas selected fromthe group
consi sti %ef Qﬁﬁ}drogen ni trogen, hal ogenated carbon, hydrogen fl uori de,
and rare gas a A eRclr&P HhhspolH lﬁg%rfl@fcgmﬁﬁ nteQ? tiaﬂk_t%‘%g&ﬂﬁ%?eg gvto form
a cured filmthat contalns one oOr nds of gas elenents selected from
t he grouh 2censisté dgiativey@rogBaz), or tlredgeman vl gk fiatiedeieardnomnshyrdnggen
fluori de and r as, The cured filmcan prevent rel ease of npoisture and
gas (oxygEm) i G & dimettga L. &1ksteggledeavaine(hh Zégoaned Pyavaporatke tpi ght
_emttin enbodi mrent may be conbined with any of

Enbodi n%n@g&@hrgéq%g@h%nbodl ment 9 Foll ow ng the description of
Enbodi nent 1, tr‘i[mrmgmuﬂmchbm& Pepsehs otgatibr@ugiouhdagdrepavirig folaminget he
second interlayer insulating film (93~ or 3926) is finished zs % Fig. 18A).
Then, a SPUFgFe SEeMPHtshg Ipithimeodgdinzent.sherprgapis composet amer 948 i6rl0dg &p0
i nsul gt i ISt té 6 be,.the DLC
fil mlgsﬁﬁggfghicﬁlf rgléé%q? Pﬁ%}%qéldﬁﬁgﬁeﬁgﬁa{?lﬁtt# gi%&i )ﬂglgrb(a uzr?n%nrhnﬁéé 7 }]ﬂe
oxi de filomidesenin)edihicknEshodi nent ? or 3. On the first insulating film
936, an ITOfilmis fornmed and patterned into a desired shape to form an
anode 1937. 30 Aefﬁf'éslihgtoraaw crEpPRd éa@rv%rfomdt éhth cphodh OR0 Fr thedighe f or m
cont act ing urit gio are f
seni con tﬁg{tﬁ% %lgl%g&sﬁtfo serv Svapg}l[anon nq@é Od nr}%mbwi%%um ”F%‘{g]?%fns. The
cont act cbﬁdnﬁswarfﬂmf:ﬂmrteﬂsthmeert% &Stiedtie g tIRy hgm%nhuﬂﬁﬁ elebhéns. | HoWenq, i Ai
accordance with Enmbodiment 1. A metal conductive filmis formed b
sput t!ér i-ng! oaJIOWaélimn{«'@vaB@Y aftfmorofapiminwheand dithismh o 4 Aigm| rhiesnedoBs t o
1944. Sim | ar 1938.,t0.1944 are fornmed
from a o0 Aba0es ORTsnme wacan flEmthoeRbaineds Sirdud T AP ah e iafiedyPif | 'm
(A -Ti ghdysd bd WdW th a thickness of Q00 nm In the case where the anode
1937 is forned before formng the ,riring lines 1938 to 1944 as in this
enbodi nent (Fi g.ThugBympletgsy sl Bghtsamittingsddmiesakdving dic sniuckird shaven icHigsed

o br okER- i PRGN A8 TUHFSF e aredmoth er%r%%ni%%aﬁ%%g%@%%?%& R ri ng

| i nes, argmbes Wov@iaiﬁ%ﬂl‘resp@ﬂdﬂo&ﬁ@hghtfe%ﬁﬁllé@e and a cathode are
formed in accordance w th Enbodi nent 1. Thi's errbodl msnt may be conbi ned

wi th Enbodi ment &\ p-dhhored giFT710G) Emd el inreatind OTHHil 80 katoliFient tideduvinges a

‘method in which a semnicon or filmto serve an active layer of _a TFT
i's crystHffy: zz’ég FEFRY a2 éﬂ\désyt it Selteiend Pgn%p(ﬁh‘é‘rﬁ‘ ? RETEROBHPHEE bl of the

cat al yt iigoh&IMPRts J;i“thEg; %g)f};d;teg'[ﬁy[g;‘[@'c}f tﬁ@?@ﬁﬁ%ﬁﬁ%*‘%”

reduced. In Fig IS pre or ne from(i))arlum
bor osi | ipoad gorzmnglaabsforaiedmnnbe bonosibkiraat e gl ass, or quartz. On the
surface of the substrate 1100, an.inorgani¢c insulating filmwth a

thi cRhess of 1018 HeXgee ARt light oRifNE devics usige B Fraitinglemenh Hadrivingn
exanpl e pfyitcsithd GRrfePB S JoMRPL AN P Havihd FvbRadd oFabbGA BV N0, ok | M

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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formed by plasma CVD. A first silicon oxynitride filmis formed to have a

t hi ckness of 50 nmfrom SiHa, NH,, and NNO and a second silicon oxynitride
filmis formed next to z5 have a thickness of 100 nmfrom SiH4 and N=O to
obtain the base insulating film The base insulating film 1101 is provided
to prevent an al kaline netal contained in the glass substrate from
diffusing into the sem conductor filmto be forned in the upper |ayer, and
therefore may beotbividgethel deséifivarihZzEEbhEheat 8 the qu,?ed tAros bk luﬁao{lqﬁlbfr“ de
filml1102 is formed on the base insulating filml10 Jl)'he 30 silicon
nitride ff’iﬂlllﬁﬁﬂwellz\ 418 ofreguiesive tiempraVemd YHeoe ahalyt iivsusltiopeiim Ptypical |y,
ni ckel) shown S ? I atg 11 a step of crystallizing the sem conductor film
fromcllnglng ﬁ g’é insulating film21ll 01, and to avoid the
adverse ef fect @ﬁlb%\é@ﬁ'ﬂ/ GORYbadsa 8 phdrd) tﬁéﬂeormé@ve FlﬁHi 87 Nfd f9b!> mré Qfeq Not e
that the silicon nitride film1102 is forned by plasna CVD to have a

t hi ckmeslglngfmaskﬁdm@a nn908d tanformphouducienilepnd 38t bro BD(I)-amhh\ﬁlﬁg ai 8rsf arpeed on

t he sill on .nitride fi A senj conductor material mainly containing
si |i con SPPeUSEFFBFd iHES 381% i%% @é&lﬁ%f&%&)&?%ﬁi ATy mjglﬁ 1Tﬁéeﬂﬁﬁ%f thous
sem condumiy Finbibih %:c'h}h%' ga%'l!; lﬁo@ﬂm@t@@r@ﬁo%sdhb'(goﬂe kil \@/(’@Bphgfs

silicon germaniumfilmformed b reducec pressure
sput t er iang) a tantdlamenigideHilok n&dds gaﬁ ﬂfh@ e of @F:, @M addnD-oik detpetitrebbicaiian2s

satisfa he concentration_ of r|t| es such as oxygen and
nitr ogezagéﬁp %Z%?t(ﬁ ?% l\&ﬁ@ Wﬁﬁéé@%&ﬁ% tledrelqcird gz pESTUEtiuced
to ~ ¥ 507 pa Rt WSO RIFAWE's

cryst]al I zatal on of t e am)r phoug %@%?E%‘bn%ctioa{rd ?ﬁ‘qm an@bm&rthe substrate

cryst al kidedsdmple siagey easet tubstadigalbi tegatife dalfaipiacenit:ar cante npglsbi natdeon
center. For that reason, it is desi rable to use a highly pure material gas

and a utfsalift githingconriten maipiy the sty in ssghed ey ‘e‘”f'ﬁffr ?fb‘Pefl ni sh

- t hanb
e oy Tt RARGERRSA N Lol ShABLA RILROMd Prand g e R B! 2P
film ll@Rrecdnidset e3@NB0, pind RF (semsqmdypwasr dfishmvi mavaﬁ & LailedruURUsHY

formed w t hout exP05| ng the substrate to the air. The surface of the

anor phod’s? BiCFSUEDAL 1 PR 49 ganssate glagepder ) &erﬁorai sshing. eREfbhIO NHI2)Imgvar of

cat al yt C at (@ | | t)0 I%x es of
the 20 rbrgt‘é{lug {11&%\%}& ﬁ]ﬁe gda}i)%{éa ﬁ%tl ¢ %ncetagg “Th hnhadtQ *5%%‘%]‘5‘5 ‘ees’d?"@

cryst al kdlzBiak Gdlt@Ee Barb e@hpls)qwéucmmh thel MLEe | I CABF j 4NCHFB), taitb Rk hitlide) |

cobal t Co), r ut heni um ( rhodi um (Rh), palladium (Pd), osmum (Os),
iridiu rnrapd the XY ifivanare prohed abplmsit tieGsame ot @m fpmr)d arextbe opndwories ki nds

of neta cted m t he abov, can b ckel is
chosen Lalé{ ?ﬁ?i‘kéﬁ&l&ﬁ%‘?% %5538 FRET BKPEon tﬁP‘?fd "g‘“foiﬁyaﬁg éﬁgﬁ?gi%(el byI

wei ghd IPoider aPRichae Bma vamoﬂneravi g afngrmlau& 8h ahy $dcoh @RI DB GithaYgs 1104
To make sure the solution is ap simoot hly, surface treat ment is

per f or neighiog tinkreis preippiiisy @hom t(bm 20% mrlomr}etdmg s Geffacs of resperseritthe

i ncl udes for e thin oxide filmfram an ozone-containihn ueous
Lorut | ofete b e e Ol b B T S e BEBR: BoF s ondi e 4TS
hydr ogeBoPEh®0E arAAHRALR S AinHEd PR é@m@nﬁl(@en 26My face, and agai n

formng a 30 very thin oxide filmfromthe ozone-containing solution. Since
a surface of a Selmeqmnihyctsmonﬂ|dt¢h1mjchatamna1=snd)mchmredf ad shaven imiég. exiB y

hydr ophobic. the nickel aget ion can be applled eyenl by
O kS dev e 11 movke D058 D090 Trotbn SReBe vefing Hasipran, Chu L
cat al ysgmcemgel ixRd ab @beﬁ{nglglaﬁ%hé $atfAQf dab Abhadrel tne%,@ff e <e0b v@ﬂ%s/ezu and

sputtering, evaporation, plasnma treatment, or the [ike may be used i nstead.
Wi | e kaeBiFr(gfiﬁhe\/IBllzj)p@hm ol chrgwfenltmml:ﬁ:ﬂ&l Elactcadet :act prassute ¢thieP5b to

catal yst-contajning |later 1104, heat treatnent for crystallization is
carri ed®Gtac pliFMace THh ﬁ‘éﬁﬁrﬂﬁé q.?s(ﬁ?iﬁplﬁﬁtaéﬂeréf‘?‘i“’c* “f”ul?‘ﬁzlb‘em MHDHMET P her nal
anneal i 59 RIAbpHS] @afelmo@@@ﬂ1Avagmhmmm@khehﬁ{q& denld A PeafieXenImAL C

| anp, a carbon Brec I'anp, a hi pressure sodi um pressure

mer cur ythleeamph;egmonii'sioesc_pthewdxlfnomat hethheedontlrceatimma mlnf mFE[A]eids ghosen, a
| a gght source for, heating islit for 1 to 60 seconds. to preferably 30
to 60 sEumResire wARGUSIVE lpxsseaben ta 3P8S DOVinE mesccopd dpsr atiipe- 2 Qwstaset Phes.
The intensity of light emtted fromthe lanp |ight source can be set
arbitrarily, as long as the sem conductor filmis heated to reach 600 to

| 000C, preferably 6s0 to 750C. in an 22




instant. Wen the tenperature thereof reaches this high, the sem conductor
filmalone is instantaneously heated but the substrate 1100 is not deforned
initself. The anorphous is sem conductor filmis thus crystallized to
obtain a crystalline silicon film 1105 showm in Fig. 17C. Crystallization
by such treatnent is achieved only when the catal yst-containing |layer is
provided. If furnace annealing is chosen instead, heat treatnment at 500C |s
conduct edgiboy ofamer‘gmtr itsolarieg éﬂme@(h')yﬂhhog:emdz eotathedii he tsbendniapdr e

silicon film 11856’ r to the heat zo treatnment for cré/stal lization. Then,
the subSPRUCEVE &EiSy 5&‘1%%?08{%%5%@4 hinngd 8y abawi2e 4 &Y Rlce in a nitrogen

at nosphere at 5@9tetr%rﬁ8919v {RE BLRk qx?és rh riéggp%ﬁ_l rgjtmegtt %Hrc,stetﬁ ?o dope

crystallize the anorphous SI i con e cr I ne Hcon film
1105 shmhm;ammcﬁmcgwtoﬂ@drs whithusn fropuriRg .cldmieni ShaEfgfoﬁtthdlﬁ ttq@a tcﬁﬁcﬁdilﬁt)ﬁ(ﬁ he
crystalline silicon filml 105 with laser light in zs order to raise the
cryst al I(YPEatRRIKIY £A97PT(E: hel heaiish dBPIng riikatra! (ppEHeAerng 6ot eetingi ipes vol une

obt i nec Py PR oRRELOr T SobFETREM MRt BofLURbE o BT SRy 7 2t ion

(ni ckel ,390@@&) uded R rﬁﬁlﬂk@&zlﬂﬁr[ﬂlbkpﬂﬂnd’l(l!}mrgaé Ranted by MmenadrqjmkMe 0
average. The renmining catalytic el enent can afféct” TFT characteristics,
and t herdelﬂ@ﬂéDYtrﬁ@ gorie urdrtattbon nsspfofmmlhéy ceeis\A9e tePeha it pcrntmhem n
sem con as to b educe, t he .conc on of
The. cat K Pipuics AR R an Bl SRNEGTaNETEh U, FMETE BT RRR 502 '

crystal mha altw?auﬁlmny |r§g1§|1%339'09b6(391f|f(5r§ied tBrotibh thid doifhe, Wibh b&ua&]a rdﬁ{&ﬂ on
the surface of the crystalline silicon film 1105 as shown in Fig. 17D. In

this sp@mefimatltmemcmtentamrﬁ doagentraliohCenfaiy pledplunus e emgsttedtionreé 1si | i con
| ayer ired _a, bar i er yer 1106, for the layer is provided to 5
pr event ﬁhéoiﬁ/@ aT’tPFﬁ/é"nﬁl( ‘ct‘:bglb ilm1 105 from bei ng etched when a

getterino site FSrh&MNed ataliEr mbes 10 gKaS 390 tﬁhec&aﬁlaew doR¥hind 106 i's
set to 1 to 10 nm A sinple way to obtain the barrier layer is to forma

chem cakerxpadichy lheas 96 anﬁlQOSUWﬁmevaWtiudoamendrvatdek 39M el wbeab thoxi de

can be fornmed al so when trea n-aqueo utj.on which to
hydrdbeﬁecﬁgg&ﬁeﬁﬁha\%@? ey 7t<w BFTCP ugafgﬂveh%”r GEﬂ?QYFFc‘ Bi d, or

nitric geigd segﬂ?&{duez%?%\%r @Ehhoﬁﬁed @Eédﬁﬁedog r%sﬂ?@atllhéﬁaits WBRGudidl. 21 In the

oxi di zat1 on at nosphere, "and oxi di zati on treathent ozone gener at ed
t hr oughsddund dopatigatdaomnentntharseaticomsipéter hayeo%)?alsniapgd mhmggn theMetenchapevel y, a

t hi n oxi de fi Iénformad b% heating in a clean oven until_it reaches 200 to
350C ma;? Ipe cQadurtiys layes 9P F%Fa‘[ea%P LY ITRRLF S T4SI9T3 Y o FP@HC‘B‘Valiné 4BlTasma

CVD, Sp%%%ﬂp’ﬁgity AenRHARPLALMY EShcBAYRiOR 4dld Iﬁ:lfyrb%slﬁip%'lt}l régc?ons MRy al so

be used ,
20 3918 that contain an n tvpe impurity element in a third concentration each. The n type

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

element in a second concentration, contain phosphorus in a concentration of 1 x 10'7 10 1 x

10" atoms/cm®.  The n type impurity regions 3916 and 3918 formed through this doping,

which contain an n type impurity element in a third concentration each. contain phosphorus
25 in a concentration of 1 x 10™ to 1 x 107" atoms/em® (Fig. 20D).

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

30 semiconductor layer with the impurity element.

Next, masks 3919 and 3920 for covering the semiconductor layers 903 and Y04




as the barrier layer. - In any case, the filmused as the barrier |layer has
to allow the catalytic elenent to nove into a Bettering site in the .
Bettering step, while being capable of preventing etchant from seeping into
the crystalline silicon film 1105 (protecting the film 1105 agai nst the
etchant) in the step of renoving the Bettering site. Exanples of such 20
filminclude a chemcal oxide filmforned through ozone water treatnent, a
si | i corarextotieed S GkpwhiihnFigandAaopaindus: fhildmofDig tetndk.r i @r theaymingl 106, a
second sem conductor film (t cally, an anorphous silicon film is formed
as a BetibeprrhBdie) @diﬁd?te@obmgvboapntw ¢ikpwas 2% dilpted dy2mee gnd isTHed decond
sem co tor t re el.ement i.n an trat of 1 x z5
1o ot ool SR AR A S BB, SR SrBEnTA (N Bovea
later, dositd @fpapp@inypmy emnanzid §rsf tdndthtath dd pliOpd NEFLAP egidie 39ebect i ve
ratio to the crystalline silicon film 1105 in etching. A rare gas el ement

i tselsf and 3%¥értbdti (FPHéEﬂ% érit bEsdueroty ¢lempat iMHesespot éormetrfa!twﬂe Ba&s retyeprent
does nat %;IFegt 18368 Y'S, gl%}zg %LC| |((::é)r11 LI | m 1105. %hvo mre k| S of so
el ement' € PSEl ¥7om th U N ST 1y PoP PRTRR (I‘—glecjTl neon ?

argon (ddnpentkfiyfl @ntdilororda X6MRAritiR) 0P & UFedh 3Sx 1NE fieh§chsad. errent :
The present invention is 35 characterized in that the rare gas el enents
are usekheas tipsrimepucrEsions 332 anch3 Bk wdidhnepntiin @ paliyde ithperity esepdnt ohduct or

filmcontai th seeerrets are formed to serv el teringssite.
To ke Rab PR e B Fe O OB CHIP UgnT v O Hi8ak XU Bat RENET <

needgd @th5 ThY § tRR 1H‘Ipur1-lr\h?eg%@-t39§1 el Mthhﬁc&f&hh %\{ﬁ@pmef)&ﬁt@%ﬁﬁneal ing
or RTA. if furnace anneal’ing is chosen, heat treatnment is conducted in a

ni trogen %atsmphmcmatmﬂoamofoﬁﬁ@tnﬁ oegiOnsd thay dv2ribpuhs seddhdREpPen shaphosen, a
I'anp i ght sourlce fid' heat | g@ls lit for 1 to 60 seconds, preferably 30 to
60 secdRESUCHRIlRET FPEFRGPEH to 10 tines, preferably 2 to 6 tines. The

intensity of | W@ého‘%&ﬂ inted 1o ﬁﬁ?:dté}[meﬂ in@ﬁ!‘anﬁ@ﬂ[rﬁ%t)%‘”s ﬁﬁm%@ffrom a
arbitrarily. as to long aS the sem conduct or I'm1s heated to reach 600 to

1000C, spiceheniadole\filfOfr a $ibcotr-é3nitride fihn Ifmmwdriiy plEJuma 0y [Bat friantickndse
cat al ytlc el ement in a to-be-Bettered re&i tra site) is released by
t herfalofefetgy Hherdestogivedcirtiopdrep@iantiq g i lgiptlﬁ fHFlaa%jﬁ that re u5eg o

Accor di gl e SELIEELRG0! PP SR Al RERERGET Sy LATRET MY © cBlec.

oetteri progresses orter periot i me at a

t enper artis Reat kiatniwdt pise dediogemvanhe Qamlcmmcﬁbir $dvarcley hyizogmt xaleya:ddcfr@h enent
noves during Bettering is _about the sanme as the thickness of the

seni corfBrigiligen pityidg filgher fihernepyririgetiteri ng in the present invention is
conpleted in a I e f T

treat nent does IIr:h%t ﬁéglF ;%%é@?%gt%egéhg%egobﬁéﬁtg? ror }?)F‘r#ﬁ%t?e ljﬁ%‘tﬁ(ﬁz]o cont ai ns

a rane Basa GlreiRNt A Read tGRAGANINERHOE &Y FOFA dnax bkQBed tslead (IhQhudigy ONRTANS,
preferabll\; 1 x 10- to 1 x 10-t atons/cm, nore desirably 5 x | O atonsicn.
Thi s | sneshedusiagieys pekighise thhbeat spwcyas lelhe hesitreamets CaTighl SUhSBRd i n t he

‘above rgnde. of, LG PLORRST! ERBLA 5. AL BE. LEIH"LA iR BHRR s nder
cryst al IJ 8?I 8‘1! sem conaucror % F
formed prior to heat treatment, or the heat treatment atmosphere is set to a reduced
pressure nitrogen atmosphere, in order to prevent oxidization of the conductive film that
25 forms the gate electrode. Alternatively, the semiconductor layers may be irradiated with
second harmonic (332 nm) light of a YAG laser. As can be seen in the above, there are
several ways to activate the impurity elements used to dope the semiconductor layers. and
an operator can choose from them one that suits him.
On the first interlaver insulating film 3925. a second interlaver insulating tilm

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

insulating film 3926 by sputtering as a first insulating film 3927 for protecting the TFTs
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After the Bettering step is ended, the Bettering site 1107 is renoved by
sel ective z5 etching. The etching nethod enpl oyed nay be dry etching by
ClF; wi thout using plasma, or wet etching using hydrazine or an al kaline
solution such as an aqueous solution that contains tetraethyl amonium
hydroxi de (chem cal fornmula: (CH )tNOH). The barrier layer 1106 functions
as an etching stopper at this point. Thereafter, the barrier |ayer 1100 is
renoved fush ngpddities(haemefter. th8bilrh s 4lin sallsdy bagies insstaaink ifive) &iigidén. fil m 1108

in which the co entration of the, ca tic elenment is reduced.to X O~
atons/ cn  or ir}? R RS fé,lﬁ’o%}\(ﬂ”‘??J7y A TPy EOnGg Ve %ﬁ@ % Fﬂﬁ?e% &9 med
crystal ly,ne asth#ckﬁél@ of by Ji'?Q%n'; Sndis"BSidab hith AnQdad B&R (;Ff ysbalhs, T thin
flattened rod e crystals due to the effect of the catalytic eI enent .
Macr oscapins@dréy cleeaotie of thishenteriysé¢alisagmdingn vn bhida (BIs&)diili, or @ltnaeﬂiaamt on.

Thi s enbodl ment nay be conbined with Enbodi.nents 1 throu Enbodi nment

h.o9
11 As St HPaduhws dit rﬁé#?ﬁamtidr@ mm%wﬁ%ﬂ QI Wéﬁ.f;e?c‘iOf%“JaP %}ﬂag@é? (0)5 process
i n which the "%btres%mltgkn&fﬁ@ iPEPPLESE iDYn ﬁgmemsc%ofm%t@ae@ %reag step

of Enbodi nments to 10 as | ted In Fig. 6B Is caused be conpl et ed
as a | i ghichen xteb;bd&gvdguhe:enpﬂrﬁf:efgmmqm BB1EI3§21, DA Bad (BB ard:fcgmeGAm s a
top view of the light emtting panel wherein the el ement substrate |s

ai rti ghtthy sepispRAnciQIayars & SOBE A% SQUISREAEYIAT YIBETAREN B JAHEL ROIES  of
Fig. 9A fer n 801 represents a source driving side circuit,

whi ch i €75 n% ?gg%eyd&nlpg%ot |l i nes; reference nunber 802, a pixel section;

refergnce nunberA &ib3al @ng@étﬁesﬂllﬂﬁiqdﬂolrr\ﬂbdlgy&pﬁm{rtg oi ﬁacnerﬁ]edfvap@reuﬂmrmer 804,
a sealing substrate; and reference nunber 505, a sealing agent. The inside
sur r oundbahgrneh aisingad raagéint T8ogilinsisathspstschedop. fomnrwiige Wasi S ©nd?3>.

i'llustrated), for .transmttin nal.s. in e t c [ vi ng
circui ta%@ 21'&88‘ ﬁhﬁ nglgt %‘ia&g“%irﬁ\? Englh{l’%gw "%o%‘b"@f?r&%"g%s. For@ g%lbo(r#r( ¢l ock
si gnal s 1ahaletsred vedint »m Arhidk@xds W SORML Bhd &1 amFy tilof ERCY zﬁ(b‘i filM)iveith ks an
external .input termnal. zo The state that the FPC is connected to the

| i ght eﬁhmkmasQObé@(énml s shown herein. In the present specification, any

nDduIe on whi ch (i ntegrat.ed IFCUIt di.rectl ed i.s +eferred
to asPa |ight erJr\llX i hgrgdute QEFW@&S%A’I@EH %or@lgd [%/ﬁ%vef %%dﬁg; )WI£||
descri bepfihge %ﬁﬁhgqnﬁk B®boustiens, oNolhend kahhfagitd bfd&g‘;spﬁ'ﬂ@éedhhbthshﬂ’eﬁt ed in
Fig. 9A. The pixel section 802 and the driving circuit portion 25 are

forned abieve the $ubf8taltfatue m&d frwe pipretessiegtioom §@2[drmingrpEEBASUBBIYE xel s,
each of g/m ch_incl ude gl;[ﬁ controlli nﬁr\?TFT 811 an g) anode }8jh%
connect & rEﬁ“@@? rdeire t‘? 6‘3 r§t A ROOTh 0 @ PROFRGIIE 1O {OTptTEHEN 3 48
conposeqaft ghérﬁfﬂaf’tem%ﬂ%’d% a8 sfeomh Q:Mﬁ'roéiﬁpﬁ] driddr I%Jf%d@é?:dhé risk

p- channel type TFT 814 are conbined with each ot her.

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 by 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-clectrostatic film) is formed on the third interlayer insulating film 3936. The
anti-electrostatic film 3937 is formed from a material that can be removed by water
washing or like other simple methods (Fig. 22A). Instead of forming an anti-electrostatic
film, the substrate mav be stored in a case capable of preventing electrostatic discharge
damage during moving. Before changing processing rooms. the TFT substrate that has

30 finished the steps above 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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Banks 81~ is fornmed at both sides of each of the anodes 812. Thereafter. an
30 organi c conpound | ayer 81 O and cathodes 817 are formed on the anodes S
12 to produce light emtting el enments 518. 37 The cat hodes 817 function
as a wiring conmon to all of the pixels, and are electrically connected to
the FPC 809 through a wiring 808. The sealing substrate 804 made of gl ass
is stuck to the substrate 81(1 with the sealing agent 805. As the sealing
agent 80B8owatharilof Favil®l et setting resin or thernosetting s resinis
preferably used. |f necessary, a space.conposed o resin filmpmay. be

di sposed in prdeP@T%mkﬁﬁﬁ‘d FWF@P#EF Hb?&&&ﬁ;f e%E@éwgﬁgﬂ%dﬁg?ﬁ§$é”§04 and
the I'i ghtRBistid ROMSbYIBMBnB bR celihd RBHL IR cRMfifle Ade MiFtT QEAMOMaL e gas
is filled intothe space 807 surrounded by the sealing agent 805. It is
desi red trivatd bhievesediffeanent dagdding805 ths sammd preofisea omhtierce@bacwhizs dpwatssing or
oxygen-perneability is as small as_possible. to By putting the |ight

em tt i hg"&Enedt §}e&f‘ F‘?Q%‘ﬁ@%ﬂ‘%ﬂ&‘?&é“%‘ﬁ% E“tgb”ﬁ‘efjry?ytth%s%%gfﬁﬁﬁfp Bridd

St ruCt Ur Ber DR el L (SBELsinEGosth EMBNT SefiRidolit 58 BlettreAN o fbfarohoM t he
outsi de. As a rgsuFEf&?%gigbpggéng%’é% prggg%ggt e‘dete?iora?ﬁgﬁﬁg t he

| i ght enitdnyngse lnexveny i3 chyiedabewhitonkanta oire nxtyg @ambgaoie TFE sabitgitade.

Accordingly, a light emttin~ device having high reliability can be
yiel ded. is The $b§hyEteupenactpiirsoEibPUrCHanto RBFCHEEB I HeamdWioReeHE

Speoi 11 ey FPREeRERbich i uth Bla Mo PRI TR REIERup B0 BRER ¢ o

t he | ighint@nhé tseghddpiokeRing asbae §dlebts ird@m) He wsas@ Rt Mwedt icoferddvd the
described as Fig. 10A, and Fig. 10B illustrates a circuit diagramthereof.

Ref er ri ngnti-eleptrepiatic1fiim 3837.0BThigd dniplaier ngsufating 70 P83€ shpished wffomha
swi t chi ng ngﬁga”%%'e)balﬂl}g% %ggoygﬁinltglaltuasé%s?tiiﬁ]dthlap cFiln '.'cleé5 'w(itﬁct %ré)q,‘lcerl]g{ighrll:abom

the structlre therest riprion “The swtcnrng (n-channe FT
1002 shogthdtiRecleRER B i§ Qpedd Wb EdREY 2 PORIdnSVIRr@BleByivink iling 3D isGRRPAGET Ng 25
gate el ectrodes 704a and 704b of the switching TFT 704 electrically with

each ot heith thhandge398Rtaoditerenver the ddgebloé tpawds 3981 ulnethiswiepasimentyiie

h | formng reqi f o) i ted. ingl e.
ot Uour kg T TR et B ARG PERER oL orgy s BRI IR o
St ruct ur gperitfr @bting Ra@®eChtafinabd Le4iR d0the S OBhsaLR HiBhgRdntoNfY sB€nd

adopted. 30 The source of the switching TFT 704 is connected to a source
W ring 7a®cesamg redra. drain thereof is connected to a drain wring 705. The

drain wiring 705 is electrical) 38 . conpnected to .a gate electrode 707 of
the current - cont PN Hrﬁ‘fe“féj)égr_ 2 téoncgf?{f’lgﬁ{g%é SMLYIgE I%?eﬂben%gﬁw %é"qlgum
conposedRf o kh8le 48 TR e MAhK 8934, fhe uPracDBNMC bkl PEIR T EdvelDRith skédhd G
Therefore, about the structure thereof, the description on the swtching

( p- channiek)lafi#gl filr0 G339 hisaylitla bdicoe fétride dilinoor the likki sTeaodndrersulatiag gilmg| e
gate strﬁ%{ure S i? adogte&i However ﬁ doubl e g?te structure or g(}riple
gate stritruf @ iplaeeatlBps arotedivadbs Hel S ngLIepeH AT EBHEYE AT Ry TRT
70G is I bGRk t u Mo SR N ddoREndAl 6 theTREcdHaal n
thereofe#gﬁélg%%%i%%%%%ﬁggnﬁgégidﬁ¥ﬁ §5§?§§n mn%?ng f%?. %ﬁé éfﬁincmjring
717 i s enedbringfilnh $9TDRAE0IRNd Osapndbhadier {ppulkehg BledP3Dde) 71S illustrated

by dot lines. to In this case, a storage capacitorg%;ondenser),is formed in
a region 719. N&e: Bendehsestategs bakeomposduey  An QB (dHARASE HrOFtTFetnd7 20
connegte i -y . §.0: - ' | j 7 ' i:ng

i m Enoes 10 e S el RirkAfrd} EFRLaPHERLH PR (dclEm M SR EL A

i nsul at i fgordstdnmic@edot eugdt rekaapledds TaY or Bse apiie Ha@ingdonpasedn ofayt he
gate el ectrode 707, a layer (not lllustrated? that is fornmed into the sane
layer asba pendustedjafier rempepg dhepniekrgetaticiiinner briareciprpig U myHgg 1 ne
71G may ggmg%ed as a storage capacitor.

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

anode 3928. On the organic compound layer 3940, a cathode 3941 is formed by
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The structure of this enbodi nent may be conbined with that of Enbodi nents 1
to 10. zo Enbodi nent 13 Anot her exanple of the process steps for producing
a light emtting device that is = different fromExanple 2 will be
described with reference to Figs. 2 3(A) and (B). The process steps are
advanced according to Exanple ? until the state of Fig. 22(A). Thereafter,
the TFT substrate is transported into the second processing room and z5

t he anticvepaetigrostdts enmodimen wsehoy dighy alwstrede \Kﬁ%hﬁ%g@{hﬂgqoaﬁléhgglgﬁs is

t hen forned. as,sho in Fig. 23(A).. The bank 3938 may.-be covered with an
sl at 1 ARCRE i Bk e FF bl FraB e T RS QPP S B e Dor s
simlar 50 BEolediBRtinate (Al hdd i Pddd@idablviesht BRRE | .S6DL @6lcadict QoS éace
nmodi fication by carrying out plasma treatnment as simlar to Enbodi nent S.
39 A fahode tramsganing lempouriectioayemsB9E0g fayened clgctron miqeoby tever, ariydlsr ¢
conmpound is initially formed on the anode 28 by, .a spin coati hod, a
Pt By g EHOd SPmPRBNPT kel "rEhE s O Ed BY g RO HeP BT pah ¢
conpound, gL BEiR ddiavphish & MASAdil¥g hol e transporting property or a pol yner
organi ¢ conpound material having a high positive hole 5 nobility. As the
pol ymer or gani ¢ Thosrpomptbtevatser iight, erpivdingetéwteeheing treysthicophemev( PEB@T) may

be used.__A second organi c conpound | r 3951, such as | i em tting
| ayer arfdPan “ePEECR 74 MEEH Bt 3194 I3§§§~rt,heé?r‘ﬁ§m§ WWHBQ?@@S%QEWHSH}‘%W to

be for {0 LT | nner as in Enbodi ment 1.
to As g%g%)t}?%@ﬂn%veﬁgéf gﬁe{pgtﬁ et 6{%1{11,%1?%(1;% %tﬁlgggl%égg of the first organic
conpaund | ayer 2850cseibedabdvd,fieyr eeparaingda hebeweng trhemt firclfomesg @tTHT on t he
anode 3928 and the thickness (tZ% on the bank 3938 b approp,rLatelé

changi n§ubsvate, (s odifigt Clean sRR) TR 4 PTOGERENG FROZK A O 2 Hignt FBIHABde
3928 ca er, i ' f e 3928
and tho st B8 B R LR e L oA e e
anode 392&liasehetd enddai s3Q3& Ar @ Mg usahfaaatcathotib obatibhiattieing dixesonmesdt he
maxi mum and the | ayer can be fornmed to have a certain curvature. According
to the faBexfelleRbligd ¢atiting dsvispéyeblagachf a second organi c conpound | ayer
3951 1gnd a cat hode 3952 forned as upper |ayers thereof can be inproved.
Furthernore, cracking due to stress concentration and electric field zo
concent rEhhdgdmaites suppressed to prevent the light emtting element from
failure due to deterioration and short circuit. Enbodinent 14 A |ight
enmitting devi ce Fobpwipgatheidgheripsiontafi Brabedimsint of 4, | rRanuiaftye PEOESsT UP

Cher ef ( R it . . d
| qur o dipBe e L Phing pt s et il b O SHF Pl BRALET, L ©
vari ous TeleRChERA 6f BRMIIRE theCRRt MEulaQMPLith ©d6 Y BasiodirrerdQ, plakie thdaghdnt

emtting device of the present invention. Exanples of electronic appliance
enpl oyi ngperfoingdtorethctseconyl mérlayer wpulptieg Hlme semodifinvbnsidireafdhe seappdeo

cames, o AL SRR 00808 e sl an oead IOV gl o

_c"o"rrponer};tig_ -and the 5 like); a |aptop conputer; a gane nmachine; a portable
information termnal (a nobile conputer, a cellular phone, a portable gane
machi ne, an el edhecriandiimailayert insylatimniina (93negE 26 preoitves phgmd disageent
(specifically, an appliance capable of processing data in.a recordin

medi um $hdfr Siamspley ‘Sﬁ%ﬂ A R P R @ﬁ%r%mafsanapiﬁy%va vi ce
that ?Sarﬁit%%%m ﬁ%ﬁlrb@;ﬁ'bb BQfoRhale B afRhahydrbBe hiGide, @R thdengs deMincs Raving a
i ght "emtting enent is desirable to particularly for a portable

i nf or matHoobr Nel, soniad: asioacs netvdy fomeeé onitise opine vi dusccooblingueyey izmthting
required _to have _a w de view ng. angl e,l Speci fil‘C examl e of the %l .gct ronic
devi ces THM93HGRAN rithe exiging fugcaaua!l epug OnPaSWiGRas ShameERh iy AT He,

whi ch | S&du o A iFidaticd STURP QdohBFnPASE 200 %ing S8y uni t
2003, s;ﬁé‘gﬁ@& opg 235%%&\%%‘2‘%%3%’3& (e Vocon(t G fufaring R ght

em tti ngrdens)ae thak athievet. e senshownviaftig.oh aidsnsedphi € Eciafiote duseidie fatadehe

di splay unit 2(103. e .
P 30y of the sec(ond interlaver insulating film (933 or 3926). This film is called a cured film

935B in this specification. The film prevents release of gas or moisture from the organic
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The light emtting device having a light emtting element is self-|um nous
and does not need a backlight, so that it can nake a thinner display unit
than liquid crystal display devices can. The term di splay device includes
every display device for displaying informati on such as one for a personal
conputer, one for receiving TV broadcasting, and one for advertisenment. 20
Fig. 11B shows a digital still canera, which is conposed of a main body
2101, ardhisplmay unit 2102, an image receiving unit 2103, operation keys
2104. an external connection port 21 a shutter. 2106, etc. The digital
canera i s fornmed! BYS GIPAYMRE "I‘J Ree 2%01) P heFerdvifice sy “trf‘i’ée Gkt ‘f‘i‘f’og

i nventi Spl t. 2 1 . Whi ch
is corrpg)}gié{15 o%b(gdgrllm ﬁ %OJHH\E lglmgc%gisd?eﬁ}agg gdﬁg e hf’i% %dpﬁﬁpﬁs%b& a
keyboar doélﬁeléntsafbce%ehml treanRectwidl peing ﬂﬂaﬁmcta (,Dﬁlldﬂt Wit rees eti2206,
etc. The laptop conputer is formed by using the light emtting device of

t he pteddpteiorpvanthinginthe {h drcgpralr Rinyanieixd. degidgdﬂ%w pHERt G | e
conmput er,, Y : . a
cui Fon gt G bCpEOnRRETCrd pyb Bl Dt P e AT BRLAY gl 7,
mobi | e ¢IBHHIB0E) Baf bE gﬁénbyfommmtethﬁﬂmg&&nt@nmm ng device of the present
invention to the disp Iz%y unit 2302. -t t Fig. 11E shows a portable inage
repr oduci ng devﬁ!@cwél Pt R Fﬁoﬁnqde%b?f’df%@lfrgeﬁﬁw (fédtWD%%WéPffd‘%eo be
speci fi 2=t casi 402, a
di spl ayg%Jrﬂrl CQ? 0 erlaygl l%rrpd(? ]?n é%{n(olr Ajb 2%?3%‘50? dil(onmed aoé g? é)

r eadli(’ﬂg1ﬂ$ﬁlahn§4ﬁ)ﬁe@ﬂelﬁla@ﬁd)6r lﬁay@ k2rﬂz@60f §z¥ées'ﬂf@:ieduﬂb:§13th24&}3up ebﬁmmemdl spl ay
unit A 240 5 mainly displays image information whereas the display unit B

2404 mahpdrpge. spiragen, tlefxétoqdrﬁoear ﬁabgmﬂteﬁﬁ@bg@rhmgﬂmu fraerédes apd 0@ 2y

mventi bk aorRe A< NP o B B BACH bl R B He proauci ng

devi ce eﬂweﬂ@aﬂn\@fthbd@gé@cxgrr%@gh wﬁbﬂl,r}fah Bfted cO®On JyBogBACIdIRE, Fi Q.
11F shows a goggl e type di splay (head nounted display), which is conposed

of to aambiate podyucds8iAr, Hiesprl Mg)- uni ts 202, and armunits 203. The goggle
type display is formed by using the light emtting device of the present
inveftion to the display unit 2502. Fia. 11G shows a vi deo canera, which is
conposeg ffodfindfian body 2601, a display unit 2602, a casing 2603, an
external connection port 2604, a renote control receiving unit 2605, an

i mge recei vi ngFoldwin2886 desripeiot of Enf@Oiiperan enidlitbe mputdcullm prazesSIp

operation keys is 2609 etc. The yjde camerals for % the |ight
enitti n&raléah e sigp 9 ﬁeﬂwgé%%ecwﬂvlmrfaaﬁf PaigiRs H’if%&?%w 26y 533@%63. 11H
shows aTg leﬂ{)wﬂ he @%12"”& PAC A éﬁ@%%@%@flﬁ@lﬂ%ﬁfﬂﬂﬂ&@% B60 fofn &S ng
2702, I sp ay unit 03, an audi o rnput unit 2704, an audi o output unit
270azopehieaktanl ikeylayd ifinlatmy f@xt @BHat 392fnect i on port 2707, an antenna
2708, etc. The cellul ar. Phone i s_forned
A characteristic of the DLC f11m is having a Raman spectrum distribution that
has an asymmetric peak around 1550 cm™ and a shoulder around 1300 cm 1. 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. Morcover,
25 the DLC film can be formed at a temperature range between room temperature and 100°C.
Examples of the method that can be used to form the DLC film include sputtering, ECR
plasma CVD, high frequency plasma CVD, and ion beam evaporation. The thickness of

the DLC film is set to 5 to 50 nm.

30 Embodiment 5

This embodiment describes a case of employing other insulating films than «
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zo by using the light emtting device of the present invention to the
display unit 2703. If the display unit 2703 di splays white characters on a
bl ack background, power consunption of the cellular phone can be reduced.
If the lum nance of light emtted fromorganic materials is increased in
future, the light emtting device having an organic el enment can be used
also in a front or rear projector in z5 which |ight bearing outputted i mge
i nf or mafilghfiirs torfgni 45 bd itpplaing dilm VO drhehelsedcadtivefavepimjuetingdilonYaSscr een.
The el ectronic device given in the above often displays information
distribé?%r-through el ectronic comuni cation |ines such as Internet and
CATV (cabl e tel eyjhsiQp) J: I | inf.er nakLi i L. asi ng
frequency. The f@gﬁ%ﬂg&y%g?ﬁgﬁ%@%?ggnggh aé#ggnd"fﬁbﬂﬁhgﬁg?tiEgmgfgﬁgnt is
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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, 3926).

Following the description of Embodiment I or 2, the manufacture process up
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CLAIM5 1. A method of manufacturing a device conprising the steps of:
formng a thin filmtransistor fornmed over a substrate having an insulating
surface; formng an interlayer insulating filmover the thin film
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formng a wiring line connecting the anode with the thin filmtransistor,
over the interlayer insulating film formng a resin insulating filmover
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Undesirably, the organic resin insulating film is easy to release moisture or gas due to heat

10 generated while the light emitting device is in operation.

Accordingly, after the heat treatment, plasma treatment is conducted for surface
modification of the bank as shown in Fig. 8. The plasma treatment 1s carried out in one or
more kinds of gas selected from the group consisting of hydrogen, nitrogen, halogenated
carbon, hydrogen fluoride, and rare gas.

15 As a result, the surface of the bank becomes dense to form a cured film that
contains one or more kinds of gas elements selected from the group consisting of hvdrogen,
nitrogen, halogenated carbon, hydrogen fluoride, and rare gas. The cured film can
prevent release 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 I through 7.

Embodiment 9
Following the description of Embodiment 1, the manufacture process up
through the step of forming the second interlayer insulating film (9335 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
filim, 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 layers to serve as
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109%& () “alloy film (Al-Ti alloy film) with a thickness of 500 nm.
In the case where the anode 1937 is formed before forming the wiring lines
1938 to 1944 as in this embodiment {(Fig. 18B), a problem such as breaking of wire is not
caused even when the anode is formed from a material of poor coverage because the
10 broken wiring line 1943 is situated on the anode 1938.
After the wiring lines are formed, a bank, an organic compound layer, and a
cathode are formed in accordance with Embodiment 1.

This embodiment may be combined with Embodiments 1 through 7.

15 Embodiment 10
This embodiment describes a method in which a semiconductor film to serve as
an active layer of a TFT is crystallized using a catalytic element and then the concentration
of the catalytic element in the obtained crystalline semiconductor film is reduced.
In Fig. 17A, a substrate 1100 is preferably formed from barium borosilicate
20 glass, alumino borosilicate glass, or quartz. On the surface of the substrate 1100, an
inorganic insulating film with a thickness of 10 to 200 nm is tormed 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 to have a thickness of
50 nm from SiHs, NHj, and N-O, and a second silicon oxynitride film 1s formed next to
25 have a thickness of 100 nm from SiH, and N»O to obtain the base insulating film. The
base insulating film 1101 is provided to prevent an alkaline metal contained in the glass
substrate from diffusing into the semiconductor film to be formed in the upper layer, and
therefore mayv be omitted if a quartz substrate is used.
A silicon nitride film 1102 is formed on the base insulating film [101. 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 fiim from clinging to the base
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reason, it is desirable to use a highly pure material gas and a ultra high vacuum CVD
apparatus equipped with a mirror finish reaction chamber (processed bv field polishing)

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

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

20 metal element having a catalytic function that accelerates crystallization of a
semiconductor film include iron (Fe), nickel (Ne), cobalt (Co). ruthentum (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 inherentlv hvdrophobic, the nickel acetate

el
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109 () intedsitgoes l{ght lemfl'él)l tha Gar@p Qi)%ht {EEBK@be set arbitrarily, as long as the
semiconductor film is heated to reach 600 to 1000°C, preferably 650 to 750°C. in an
instant. When the temperature thereof reaches this high, the semiconductor film alone is
instantdneously heated but the substrate 1100 is not deformed in itself. The amorphous

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

If furnace annealing is chosen instead, heat treatment at 500°C is conducted for
an hour to release hydrogen contained in the amorphous silicon film 1103 prior to the heat

20 treatment for crystallization. Then, the substrate receives heat treatment in an electric
furnace in a nitrogen atmosphere at 550 to 600°C, preferably at 380°C, for four hours to
crystallize the amorphous silicon film 1103. The crystalline silicon fitm 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 11035 has a remaining catalytic
element (nickel, here) in a concentration higher than 1 x 10'? atoms/em” in average. The
remaining catalytic element can affect TFT characteristics, and therefore the concentration

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

concentration of the catalytic element in the semiconductor film subsequent to the
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obtain the barrier layer is to form a chemical oxide by treating the surface with ozone water.
A chemical oxide can be formed also when treating with an aqueous solution in which
10 hydrogen peroxide water is mixed with sulfuric acid, hvdrochloric acid, or nitric acid.
Other usable methods include plasma treatment in an oxidization atmosphere, and
oxidization treatment by ozone generated through UV irradiation in an atmosphere
containing oxygen. Alternatively, a thin oxide film formed by heating in a clean oven
until it reaches 200 to 350°C may be used as the barrier layer. An oxide film formed by
15 plasma CVD, sputtering, or evaporation to have a thickness of 1 to 5 nm may also be used
as the barrier layer. In any case, the film used as the barrier laver has to allow the
catalytic element to move into a gettering site in the gettering step, while being capable of
preventing etchant from seeping into the crystalline silicon film 1105 (protecting the film
1105 against the etchant) in the step of removing the gettering site. Examples of such
20 film include a chemical oxide film formed through ozone water treatment, a silicon oxide
(§i0x) film, and a porous film.
On the barrier laver 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" atoms/cm™ or higher. The gettering site 1107, which is to be removed later, is
preferably a low density film in order to increase the selective ratio to the crystalline
silicon film 1105 in etching.
A rare gas element itself is inert in a semiconductor film. Therefore the rare
gas element does not affect the crystalline silicon film 1105. One or more kinds of
30 elements selected from the group consisting of helium (He). neon (Ne). argon (Ar),

krypton (Kr), and xenon (Xe) are used as the rare gas element. The present invention is
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109 g) il piz)fnt.' Xﬁ@h%%?oirg(ﬁ%%r]ip %&Ia&?ié\%d blyo furnace annealing or RTA. If furnace
annealing is chosen, heat treatment is conducted in a nitrogen atmosphere at 430 to 600°C
for 0.5 to 12 hours. If RTA is chosen, a lamp light source for heating is lit for 1 to 60
seconds, preferably 30 to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6
times. The intensity of light emitted from the lamp light source can be set arbitrarily, as
10 long as the semiconductor film is heated to reach 600 to 1000°C, preferably 700 to 750°C,
in an instant. '

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

15 a shorter period of time at a higher temperature. In the present invention, the distance the
catalytic element moves during gettering is about the same as the thickness of the
semiconductor film, and therefore gettering in the present invention is completed in a
relatively short period of time (Fig. 17E).

This heat treatment does not crystallize the semiconductor film 1107 that

20 contains a rare gas element in a concentration of 1 x 10" to 1 x 10°! atoms/cm® , preferably
1 x 10 to 1 x 10™" atoms/cm®, more desirably 5 x 10°° atoms/em’. This is supposedly
because the rare gas element is not re-discharged in the above range of the process
temperature and the remaining elements hinder crystallization of the semiconductor film.

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

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

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

catalytic element is reduced to 1 x 10" atoms/cm’ or less is obtained as shown in Fig. t7F.
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Embodiment 11

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

10 Figs. 9A and 9B.

Fig. 9A is a top view of the light emitting panel wherein the element substrate is
airtightly sealed, and Fig. 9B is a sectional view taken on line A-A’ of Fig. 9A. Reference
number 801 represents a source driving side circuit, which is illustrated by dot lines;
reference number 802, a pixel section; reference number 803, a gate side driving circuit;

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

Through wirings (not illustrated) for transmitting signals inputted to the source
side driving circuit 801 and the gate side driving circuit 803, video signals or clock signals
are received from a flexible print circuit (FPC) 809, which is an external input terminal.

20 The state that the FPC is connected to the light emitting panel is shown herein. In the
present specification, any module on which integrated circuits (ICs) are directly mounted 1s
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 cach 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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elements 818. An inert gas such as nitrogen or rare gas is filled into the space 807
surrounded by the sealing agent 805. It is desired that the sealing agent 805 is made of a
material whose water- or oxygen-permeability is as smail as possible.

10 By putting the light emitting elements airtightly into the space 807 in the
above-mentioned structure, the light emitting elements can be completely shut off from the
outside. As a result, it is possible to prevent the deterioration of the light emitting
elements by water content or oxygen from the outside. Accordingly, a light emitting
device having high reliability can be yielded.

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

Embodiment 1 to 10 at will.

Embodiment 12
Fig. 10A more specifically illustrates the top face structure of the pixel section of
20 the light emitting device produced using the present invention and described as Fig. 10A,
and Fig. 10B illustrates a circuit diagram thereof. Referring to Figs. 10A to 10B, a
switching TFT 704 is composed of the switching (n-channel) TFT 1002 as illustrated in
Fig. 6. Accordingly, about the structure thereof, the description on the switching
(n-channel) TFT 1002 should be referred to. A wiring 703 is a gate wiring for connecting
25 gate electrodes 704a and 704b of the swifching TFT 704 electrically with each other.

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

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

drain thereof is connected to a drain wiring 705. The drain wiring 703 is electrically
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current-supplying line 716. The drain thereof is'electrically connected to a drain wiring
717. The drain wiring 717 is electrically connected to an anode (pixel electrode) 718
illustrated by dot lines.

10 In this case, a storage capacitor (condenser) is formed in a region 719. The
condenser 719 is composed of a semiconductor layer 720 connected electrically to the
current-supplying line 716, an insulating film (not illustrated) which is formed into the
same layer as the gate insulating film, and the gate electrode 707. A capacitor composed
of the gate electrode 707, a layer (not illustrated) that is formed into the same layer as the

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

The structure of this embodiment may be combined with that of Embodiments 1

to 10.

20 Embodiment 13
Another example of the process steps for producing a light emitting device that 1$
different from E;ample 2 will be described with reference to Figs. 25{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.

39




0109B& () -c/ PLOYB& ()-+ 109B& ()-v ) 109B& ()-| pstuvxnbC !!L10%& ()- 10B
10B 10B<109B& ()- 8" 109B& ()- cY79$109B& ()-5"109B&' ()- ! E##zX9nbC 11V
VS10%&' ()-1'Y VS10900& ()-]1'Y VS109%F7& ()-]1 >Y VS10%&' ()-1'Y V$10%&' ()-]1 Y
VS100dT& () -] ###<SKY6 &aBnbC

11 Y79$10%: ()-04" 10%& ()-!m $10% ()- FOs-"10% ()- +10% ()-0*10%& () -

&c&f &gehai &8&; ' bC I v 1098& ()-010%& ()-0l "10%& ()- 10 10

1096 () 01 LoRE{ PRl Tr bt Gakrey Sl et fmpound is
SO (bt} %%'fgw&h o 3%%&4%‘;{% %gﬁg%lg%i%%@né?neﬁ]%%%@{%e(ﬁ[\e”**
sa100a 1 Higiovenrdd 14 O%Qar ST ost o 0 2sn 0% -/ o
r/sitl U/tr%)l%zort_mgl II)rI ért%\:fl'(())? a p&ly er or a%%lgé)%n& material naving a high positive hole
5 mobility. As the polymer organic compound material, polyethylene dioxythiophene
(PEDOT) may be used. |
A second organic compound layer 3951, such as a light emitting layer and an
electron transporting layer, and a cathode 3952, which are to be formed thereon, mav be
formed in the similar manner as in Embodiment 1.

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

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

15 The thickness (t3) at an edge part 3958, at which the anode 3928 and the bank
3938 are in contact with each other, becomes the maximum, and the layer can be formed to
have a certain curvature. According to the form, the covering properties of a second
organic compound layer 3951 and a cathode 3952 formed as upper lavers thereof can be
improved.  Furthermore, cracking due to stress concentration and electric field

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

deterioration and short circuit.

Embodiment 14
A light emitting device using a light emitting element is self-luminous and therefore
25 18 superior in visibility in bright surroundings compared to liquid crystal display devices and

has wider viewing angle. Accordingly, various electronic devices can be completed by using
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reproducing device (specifically, an appllance capable of processing data in a recording
medium such as a digital versatile disk (DVD) and having a display device that can display
the image of the data). The light emitting device having a light emitting element is desirable

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

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

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

20 Fig. 11B shows a digital still camera, which is composed of a main body 2101, a
display unit 2102, an image receiving unit 2103, operation kevs 2104, an external connection
port 2103, 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 intrared ray port 2303. etc. The

30 mobile computer is formed by using the light emitting device of the present invention 10 the

display unit 2302.
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device of the present invention to the display units A 2403 and B 2404. The term imuage
reproducing device equipped with a recording medium includes video game machines.

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

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

Fig. 11G shows a video camera, which is composed of 4 main bodv 2601, a display
unit 2602, a casing 2603, an external connection port 2604, a remote control receiving unit
2605, an image receiving unit 26006, a battery 2607, an audio input unit 2608, operation keys

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

Fig. 11H shows a cellular phone, which is composed of a main body 2701, a casing
2702, a display unit 2703, an audio input unit 2704, an audio output unit 2703, operation kevs
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 1o be
projected on a screen.

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

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

materials have fast response speed.
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therefore degradation of a light emitting element can be prevented. The present invention
15 also includes leveling the surface of the anode, thereby increasing the current density in an
organic compound layer. As a result, the drive voltage can be lowered and the lifetime of

the light emitting element can be prolonged.
Moreover, the invention is capable of moving a substrate between a processing
room for forming a TFT substrate and a processing room for forming a light emitting
20 element that are physically separated from each other without causing degradation of TFT
characteristics or electrostatic discharge damage. The structure of the present invention
=7 can solve the problems of contaminating the TFT with an alkaline metal used as a material
of the light emitting element and of degrading the light emitting element with moisture or

gas, and therefore can provide an excellent light emitting device.
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2. A method of manufacturmg a light emitting device according to claim 1,

wherein the electrode is an anode or a cathode.

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

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

forming an interlayer insulating film over the thin film transistor;

performing plasma treatment on a surface of the interlayer insulating film;

forming an electrode over the interlayer insulating film;

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

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

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

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

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

5. A method of manufacturing a light emitting device according to claim 3,
wherein the film comprises an organic insulating material sclected from the group consisting
of polyimide, acrylic, polyamide, polyimideamide, or benzocyclobutene.

44




