; e3egHg: : ; TBC6GGAHTHSFI LM FORMATI ON APPARATUS AND FI LM FORVATI ON METHOD AND
CLEANI NG METHOD BACKGROUND OF THE | NVENTION Fi el d of the invention: The
present invention relates to a filmformation apparatus and a film
formati on nethod enployed for filmformation of a filmformable material.
(hereinafter, referred to as a deposition material) by deposition.
Additionally, the invention relates to a cleaning nethod for renoving a

deposi ti ' heri t i he |ike by the
depositig£¥ﬁgg§§¥gtfgﬁlé?bggé&ﬁﬁvgﬁPigﬂfg.ﬁggﬁAgﬁP&cwghhoﬁechnique in the
case an apj rj LS used as the deposition material. Related Art:
I n recengﬁgeg#g§ﬁ?ﬁ§e%€%ﬁgﬁions of ,light emtting apparatuses conprising
EL el ements as self-lum nous type el enents have been enthusiastically
carried out and specially, light emtting apparatuses using organic
materials as EL materials have drawn attention. Such a light emtting
appar at UBACKGRQUNR OB STHR BNVENTEOEL display (GELD) or an organic |ight
emtting diode (OLED). The EL el ement conprises a |ayer (hereinafter
referredfieldsofintid imyen}isenntai ning an organi ¢ conpound capabl e of
emtting el ectrolum nescence by electric field application, an anode, and 1

a cat hode. Theme;ghagaﬁ;ermréﬂti&wrena@ag%&a@ﬂmomaweﬁsaﬂﬂ%%ﬁﬁ ssion
(fluorescence) at the time of returning to the normal state fromthe

singl et ghdterand fd9ht €50 meit8Bal OReS B &4 fef £} urning
to the normal state fromtriplet s%@?eggﬁg a ?gﬁ%igé?% |%é#g%b§€%%ﬁé to be
manuf act g S Ye t ik f Is ar at and.the filmformtion method
of the i nventlfb%en ?gtéﬁ%%cggg%% g’rgfggg:és ruelé%fenrg"':‘E'b(':(i)t °t PoPe HRAE P
phosphor C The Light. emtti ar atus has a characteristic that it
has no prrﬁ%ﬁﬁin% h Iﬁ]ieé‘?}?%?:b?:eo‘éhg%% % PSS AFRAMILIRRS not a
liquid crystal displa ratus . That is , as a display to be enpl oyed
out door s?gtahcéiﬁﬁlb%\’ggtr%/%ﬂp‘gfﬁﬁﬂfer SHPYLRY & frResd tioguraterial Adhmrinay and
applicatjion in _various_manners has been proposed. The EL el enent has a

st ruct ur'e® (e APRRT WeLELOX dhe Likeshudihe debdet hen. a Baitricflastlact r odes
and the EL | ayer generally has a | ayered structure. A typical exanple is a
| ayer ed e davignd igm 4 sheneeffandpott taghhager/ anl thatcese tdn rRg-daayies / an

el ectron transporting |ayer proposed by Tang, Eastman Kodak Co. The

struct umatrasial rignardeablas hilgh déghdiened tmageefdici ency and al nost all of
light emtting apparatuses which have bean presently investigated and

devel oped enpl oy the structure.

o

Related Art:
In recent years, investigations of 1light emitting
( apparatuses comprising EL elements as self-luminous type elements
have been enthusiastically carried out and specially, light
emitting apparatuses using organic materials as EL materials have
drawn attention. Such a light emitting apparatus is called as
an organic EL display (OELD) or an organic ‘light emitting diode
(CLED). |
The EL element comprises a layer (hereinafter referred to
as an EL layer) containing an organic compound dapable of emitting

electroluminescence by electric £field application, an anode, and




Further, structures of a hole injecting |layer/a hole transporting |ayer/a
light emtting |ayer/an electron transporting |ayer fornmed successively on
an anode and of a hole 2 injecting layer/a hole transporting |ayer/a
light emtting |ayer/an electron transporting |ayer/an electron injecting
| ayer nmay be enpl oyed. A fluorescent coloring material or the |like may be
doped in the light emtting |ayers. Further, these |layers may be forned by
usi ng materig#s al | tkarloyv mol ecul ar wei ghts or using materials all wth
hi gh nol 8cGREPOREr ght2e THRIRRSEeRTS , in nthecoXgrRic | cofPHnd sincludes s to
be fornmed, in a cathode and an anode are generically named as an EL | ayer.
Accor di ngFghti pRissdoR- fEAUPERBaencre A thei hgneagbrretotwing abs posd i ng
| ayer, light emitting |ayer, electron transporting |ayer, electron
i nj ecti nBC¥AEr Statel |from| dded isindiletEl stayer . aAisolightt hemission
specification, the light emtting el enent conposed of a cathode, an EL
| ayer, afphaspboodecéncedl hedilve taimdloflreymiiniand tbhehe RéEmaWOstypes of
the EL elenent: one is a sinple matrix type in which the EL |ayer is forned
bet ween f£inom kiri@leefs teitd #9d hilkynd &ri ¢ OfesabpaPRut o en@RgL 5rd® each
other and the other is an active matrix type in which the EL layer iIs
f or med weed £4 X! e e 0. T, : in trix
and a cgﬁirrlter el ect r%ﬁtﬁ&ﬁ%ﬁﬂﬁ% ]tgg?%%g%tgrﬁ{i Elﬂ_%b?gir}?ofa%’ﬂge% erf'eeﬁhe% on
practic ks I 1,S: the.life of the elenment is iphsufficient. The
deteri O?Jé,ts?og% %ﬁ@%hgﬁg enen tp&ﬁ‘;?e%rlse %ﬁrac?/\%?s tq?dflgagﬂ%ﬁjfwe%?ﬁ‘f‘f? ng
regi on (gn&l%}foss o1 i.s wdened as the light emssion is carried out for a
long tine and as* a CRTSE™6F t he deterioration, the EL | ayer deterioration
becones an issye. .3 . . The EL materials formng the EL | ayer are
deteriorated by'§ dp@ht pRdtidag apraxghus hamechanactpaistie thaktHder, it
may be al so possible that the deterioration of the EL |ayer is affected by
cont ani ¥ &P Sroplereinyihe Vg thle tanwka dedanser iti bs.sduftheninede EL
materials are divided broadly into | ow nol ecul ar wei ght (nonomer-type)
mat er i al SYRgdnAE ghl it ed aras tadiddisp lepodyperatype) Maiters Ahs addispl@ng
them the | ow nol ecul ar weight materials are mainly formed into filns by
deposi t i tth.bd erieyeat eutfdddds) fraemapipar-altyisa i 60RYE8t § @04 U6 PESLE i &N
met hod, a deposition material is used as it is, but the deposition materi al
for the Hiaposd tdrstdd EPOSLhAD A LM AbMal W idld AL ESHadhat
is, oxygen, Water, and other 1 npurities, which are one of the causes of
det eri orpddiprpdpddeg EL el enent, are probably mixed therein. Further,
al though the purity can be increased by previously refining the deposition
material, themgd r I 14 t t_ . [ties are mxed the tinme when
The EIP ORGRLH rlz:{aé stPdLd &5, vf'hlrﬁ?f y’%‘*i%g%ré Iy, 15, ,

evaporation is carried out. materials are extre

P

deteri OrﬁﬂﬂEGhed between a pair of electrodes and the EL layer generally

( . has a 1ayered structure. A typical example isa layered structure

of a hole transporting layer/a light emitting layer/an electron

transporting layer proposed by Tang, Eastman Kodak Co. The

structure has a remarkably high light emitting efficiency and

almost all of light emitting apparatuses which have been presently
investigated and developed employ the structure.

Further, structures of a hole injecting layer/a hole

transporting layer/a 1light emitting 1éyer/ an electron

transporting layer formed successively on an anode and of a hole




and easily oxidized and deteriorated in the presence of oxygen or water.

For that, a photolithographic process cannot be carried out after film
formation and in order to forma pattern, the filmhas to be separated

usi ng a mask havi ng openings (hereinafter referred to as a deposition nmask)
simul taneously with filmformation. Accordingly, alnost all of the
sublimated organic EL materials adhere to a deposition mask or a
depositionspreyventing 4 shield (a protective plate for preventing '
adhesi ongg g?ﬁ’en%le&(?%etri/@n heter tXPESPOTHRS nHeyenia | élsgta g3t ¥ nat i on
chanber inthe filmformation chanber. In order to renove the organic EL
mat er i al S2EHRERT Fd-ocd Tomet Bepere¥ T bhy Aayerdian éikeclopws inijen tpnevietemg
shield, it is required to open the filmformation chanber to the

at nosphefe¥ ke rempteyedakdd tinaspusint opImsingmdteridapast tion Jnevent i ng
shield outside and then return it again to the filmformation chanber after
washi ng may beodeped invaherl ogho¥ngen iAGSDAPEEs | N A HGNOBhE LB RSk OF the
deposition preventing shield exposed to the atnospheric air nay be probable
to be i sodpiul sonthoabonabinghifaidiiand diheoichrglh doldedarmaldamiisi ng
the organic EL materials and thus it is apprehended that adsorbed water or

oxygen ey ®eimg fmstoFifls péfmimdﬁ?%ﬁrﬁlgi@é%?%O&eigﬁt rgani ¢ EL

materials. The invention is achil eve consi i on he

above- nention r n S an _ailmto, provi filmfo ion

appar at us cap%‘%‘%ﬂ § or rﬁ? 'ng“g‘%‘ eEgpﬁ%igf*c\?\nt?ﬁna %%gﬁaYﬁFBMbg&EOWGPﬂ gh
densi ty’ix?'hdc%tﬂio%% ggﬁi tﬁ' Anot her aim of the invention is to provide a
film formatT on netnod dsPHETRES A mFT GO apeaes: a8 3% Eheawsfent i on.
Addi t i g‘r}%l anot her _aimof the invention is to provide a cleaning nethod
for re "r’%“ 1 i BRe n@beveamentdreeidhdrale j indechbnal Lagern theds nside
of the filmformation apparatus of the invention and the inner wall of the
filmforteATPEpRG deiers 1ight it i dayert hebet tromd ramapapitemiac ai r
and to provide a filmformation apparatus provided with the nechani smfor
car ryi ngl3if<T ¢+ Rédegltrani Inyj eet hog lalyesi deatall fncillodelei spdel BL daiyean, the
jigs installed in the inside of the foregoing filmfornmation apparatus
include a subdimat.e il tes , speabtkchol 6 , tRedepghit! A tRAAE MdME i el d
and a deposition mask. SUMVARY OF THE I NVENTION A film formation apparatus
of the icomisean 95 s ddtlHBdeor TRl IMN RRRA iy T8l Frydd 1% 3118 YL @
substrate by depositing an organi c conpound material froma (?ep05| tion

source a5t bedmentt HRaCPROSS LSrd %ﬁd‘%@%@%?ﬁ?“cﬁé #he fén'{'er?-lcf 440 f,Qr mati on

chanber to install the substrate therein"conprises a depositlon source, a

e Tk e e e B et SRR S L P S

mask and the filmform 'S comuni Ca

di schar .cha r for _yacyum evacuati the filmformation
chanber . e“’e?’tﬁ\r:gﬁ%%@%‘g?%\?i 8%?0 rﬁ@?ﬁoﬁ%ﬂ?— f%F%H‘r‘bh% MRS R secheL
t-ayer by . heatin substrafe by a nmeans for heating the substrate and
(-f-ﬂrt her ¥’(}51§%e %ﬁ ntg’et ﬁ’ggﬁfre%% L‘i"r%a?Blge){“aRF@‘ Tape 10 woshpihekl [layer,

preferablsy to 1 xDlO 3 Torr (0.133 Pa) or |ower, by
i1s formed between pixel electrodes connected to TFT and arranged

e

in a matrix and a counter electrode.

The most important problem of the EL element on practical
application is that the life of the element is insufficient. The
deterioration of the element appears in a way that a non-light
emitting region (a dark spot) is widened as the light emission
is carried out for a long time and as a cause of fhe deterioration,

the EL layer deterioration becomes an issue.




a pressure decreasing nmeans (avacuunpunpsuchasat urbo-nol ecul ar punp, a dry
punp, a cryopunp and the |ike) connected to the filmformation chanber and
depositing an organi c conpound material fromthe deposition source to carry
out filmformation. 6 Accordingly, in the invention, annealing can be
carried out in vacuum sinultaneously with the filmformation.
Alternatively, the substrate nay be anneal ed in vacuum before the film
formation. Al sﬁ} #ge SJFlbstr te n%%/ be anneal ed in vacuum after the film
formation. Tha i%eReFater soE BOmYing &l FglPRer Sl Geked foFasad by be

| ower than the tenmperature ( T3 ) . Further, as the neans for heating the
subst r at’&PY IR SHGH PEneXYemaWdee amshdbrohike - f iBunihehe idubeyr ate )
in which a heater and an electric heating wire are fornmed or a nmetal mask

i n whi clPaheames sdid eabhet sberdatdwkeration o€ theekl dayed is affedted heat
while being installed closely to or in the vicinity of the substrate and

t he t enfer atantan(ifigtion tdfe bR ateetdrsialntwitt edtHer henghil-it 1o e200C,
preferably 65 to 150C . In the present invention, by heating the substrate,
the depositi oFuradler,naital |Hd el sl and 0avs afvideavbsbaaiy fhtbheoheat ed
substrate is also heated. Accordingly, it is preferable for the deposition

mask {0 e dBIO i gRR AmdBbiRL2 Ayh€) MarrlAdl SERUHAGLPRALIECATLA Such
as tungsten, tantalum chrom um ni'ckel, nolybdenum an | oys cont ai ni ng
these el gt L )a nel | | nd the |like which
are hardly dg?g%‘r)r_g%ﬁ%)s E{égié?%E%?é\ﬂl%&g&%n@n%eﬁrﬂm %}é)e(ﬂta)laor}“éfn Eeggiﬁﬁ ci ent)
and dur ahl, . erature (Tl f t sybstrate. For, exanple, a |ow

t her nal %%%&#gi‘%%%ﬁﬁ%g% v éflall%&?') fmﬁiﬁgk%i%s BY daReiiigh- and 58
L by wei ght a?d g,al ow thernpl_ expansion alloy ( 36 Invar) containing nickel
36 ~ by wei ght “habuf RS Ofet him ih PEOR faVes il ongdy AeBOSRRAORD. 4 X
10 6 to 8.3r0x 10 6) 7 of a glass substrate can be exenplified. Further,
it is pMEtdesh @ depasidiian maferiptdionspiamhtiich hutrihd deppséténni ng t he
organi ¢ conpound from adhering to the inner wall of the filmformation
chanber MgterH@l faE Hie deposiition.ahd suppdsddntboberatondrandpzereat wgthf t he
invention is a filmformation apparatus for formng a filmon a substrate
by depodinpurd tdesor gghat iconpeygdnnatraten) ahdoothedapgsirtiitiesS0Wheeh
installed on the opposite to the substrate; wherein a filmformation
chanber atre onset alfl thlkecaukskr afedbhereoRatIBRr bgeshangAdhesihaA LD g¥gntion
means for preventing filmformation in the inner wall, a heating neans for
heat i ngpirb®andhe siige dpreeRrtinQn nmeans, the deposition source, a neans for
heating the deposition source, and a heating neans for heating the
substrate or g ﬂgﬂgfd j ?’[ﬁ_sﬁ I I ion.ch er is
communi cat ed vmu?ﬁﬁér\(/get:uum gg}stglg o al:e e(e'ltggeﬁzf‘tt1 %%%E%éﬁﬁjgbfgylvggﬁm
evacuat ,.p@4 fi f ' [ e _adhesi on preventio ans, a
deposi t%r(%%l%? ggerﬂqgng&%*%{]?lgh%fggég%gﬁe% T Ca Weaﬁre?t??%l %E]fappgg in the
sur roundgi. .t he_ depasitjon preyenti shield to heat the entjre body of
(t he depgggglrgﬁ%lérs e%e%%lﬁzfdswgﬁf gf‘lﬂes °n RYAPERAELLAUL R cEFRiest otke
deposition prg{\_{entgn?_sgi eld to be higher than the tenperature (T1l) of the
substrate by NRhET1368 2Ly eREFeRALsr gusrertihpeuhe dpteripsakden
deposited_on the substrate can be stuck to the substrate. Further) by

heat i ng2PAeC@EHOEi P¥bRined \and idafemiarated in diwet presesmpeprst arggénhe
sublimation 8 tenperature of the organi c conpound) or higher;, cleaning of
the fil@Fmateat.i oFotkhater a photbd ithogreghdut plycessaipanabicrig: taeradaeri ng
organi ¢ conpound. In the invention, the tenperature (Tl) of the substrate
at the outmffer Hidnf Sompatooniandan 6pabe towerm Apatthad ewper aivee (T2)
of the deposition preventing shield and the tenperature (T2) of the

deposi thas poewensepsrabeg! dsisgSEtmhek bﬁaéfﬂgoﬁé@fnwe(ﬂéf@fﬁaﬁéf (T3)
of the deposition source. Further, using the Til'mftormation apparatus of
the inveatéppeaaitd Mhd g B Sh I QB | 003 ARRRLALYAL5Q" S OPER}fed and

such a filmformation apparatus of the invention s a fifmTtormtion

formation. Accordingly, almost all of the sublimated organic

ElLmaterialsadhere toadepositionmaskor adeposition -preventing'

4




apparatus conprising a |oad chanper, a transportation chanber, and a film
formation chanber joined to each other in series; wherein the film
formati on chanber has a function of conform ng the positioning of a mask
and a substrate and the filmformation chanber as comunicated with a
vacuum gas di scharge treatnent chanber for vacuum evacuating the film
formati on chanber and conprises an adhesi on prevention neans for preventing

filmforpgti in, t i r.wall, .a heating neans for heating the adhesion
prevent i gﬁmﬁ‘ggns{g t E§°E§§§%V?i &r?‘%tt?ur&’f é’q??é’ R ﬂaﬂ??ﬁﬂgt i dERdsi tion
sour ce, and a.@eati n rr&ari%for heating a substrate or a mask (a deposition
mesk) . FOPPRERCIOBITHY SEHEA FFPORREFOI HFHRY Bfadndio s 1anehenns) a
mul ti chanber-type fil mformation apparatus can be obtained and such a film
for mat i oARapPsr 4i4® SprpatipRvehembaTi.-s a filmformation 9  apparatus
conprising a |load chanber, a transportation chanber, and a filmformation
chanber joi nediRrooedeh beheemdve stine esrgalie el haeetiabspadheting thanber
has a function of conform ng the positioning of a nask and a substrate and
the fil mtherdeposit tommzark o than@eheei Eloi ik rammciyNsBa® 1, Sghalge
treatment chanber for vacuum evacuating the filmformation chanber and the
filmformaguopedheseses ARY i£59m 2O raANSINOBhBMBYENELOPLARARR é]?l’i ric.
preventing filmformation in the inner wall, a heating neans ?o eating
the adneasiodiéy AUKORhEPEDF0s] BEAGROSK (0 Rn30HLESs 1 B1BRANT Lol £ 186 | N
t he deposition source, and a %eatl ng nmeans for heating a s STYate s a
mask (a i Kk I e ve-nentioned respective filmformation
appar at ugsllgg,gﬁg %‘?g?ia??t%/n%f%ée%olél 1‘?%?1 Jrs‘rgu?%%]sn ar@ ‘?a‘%]gj\éﬂ %?F%Wé"‘?rfl m
ormatio e nd in.a single filmformation chanber, a plurality of
funct i ongﬁi&Pﬂe}é{?oé{nfs@echW PG Frgd FYEREE - FFTYhC e REFELRg2EFeRRAT Havi ng
m xed regions can be formed. Accordingly, in the case an organi c conpound
fi 1 m conpP? STFRPI- 1M JEsky o5 the fanasidii e grevenitingoshielfcexpesedn
anode and a cathode of a light emtting elenment, unlike a conventional
| ayer ed & rithg @t@qsphffiich adireBayi be arfekalleticbe dselatetiuarditakdn ch a
m xed region of both of a material conposing a first functional region and
a mat eritf ERnfosim@ta thec ddaef oficfidmaFormgt boni ssingnede betgeeic tire fir st
functional region and the second functional region can be forned. In
accor darmaterials bad tiventitoly appienendba fhdtatigbrbeioraesr W dbggdde film
formation, vacuum annealing 10 is carried out, so that nolecules in the
m xed regaprbeaa bactoited pebhstiny! BePee130ALARnL JEOHR i FyHid he, M xed
regi on noderates the energy barrier between functional regions.
Consequamdtexidle. driving voltage can be |lowered and the deterioration of
bri ghtness can be prevented. The first organi c conpound and the second
organi ¢ conpo h # rti.es from ] consistipg qQf a hole
inj ecting pr opl&rermat y%;ﬁ?e%étg%%vell%ol %%‘%&nggn %ﬁoa%?’g%%#gr?gﬁﬂgpo? i ntg’e

an el ectron

I . : i1 h | 4 bili
S R R o A

el ectron_injectin ropert o receive_electron froma_ cathode, a bl ocking
proper t %éﬂoyrlean%‘fsoi%f'%ﬁgﬂag 81);( %‘?’E‘b‘t‘?%ﬁ“t ELnkdon atlitdha kbeh £hnoghmti 4 ti ng
property hox{gg | um nescence and re_sg;cti vely have different properties.
As the &S‘&H‘ BfbbEn AR ehhaghi BprhEY e iAfjatdhien@ipr obethg inyvention

pht hal ocyani ne type conpound is preferable and as the organic conpound wth
a hi gh Hdl &9 PERYEEE: Bn§ipRopermytion metihed i esih@nime fiokmpdorhdtsion
preferable and as an organic conmpound Wth a high electron transporting
proper t Apranaivd adorijfleeximomtiagiori.ng a qui nol i ne skel eton, a netal conpl ex
cont ai ni ng a benzoqui nol i ne skel eton, an oxadi azol e derivative, a triazole
derivative) oaddifHenalikr,obhBehder AYAl b¥eths ML SF BPh Cig ﬁggtﬂ}_q;vid:g an

or gani ¢ conpound show ng | um nescence, a netal conplex containing a

qui nol i rRecskahehgne tho@t bRk o) n, or a
met al conpl ex cogt ai ni ng fgirbgﬁfzﬁgk’%?&ggggéagEgﬁg?gﬂgsﬁgéfé\h%%ﬁ%gé%abl e of
stably gugll kR thYTLACER SRS 11t AU GlePtAR! £115 YRl PEST SRR Y o & 0 N

emtting region is conpos

the invention and the inner wall of the film formation apparatus




of a host material and a light em.tting material (a dopant) whose
~excitation energy is |lower than that of the host material and the
excitation energy of the dopant is planed to be |ower than the excitation
energy of a hole transporting region and the excitation energy of the

el ectron transporting layer. Due to that, dispersion of excited nolecul es
of a dopant can be prevented and the dopant can efficiently emt

| um nesc u Ny se.a dopant.is.a carrier. {rap type

mat eri al €‘\I'E'Lt% ﬁguE ege %g:(}%ﬁphgtiel? ?'i %lgeﬁgﬁ S%RPﬁBhSEQFFi Qircﬁﬂdbi"h&:@%{%ﬁe@l.

Furt her, f%_pl_%é'nve tion_includes a case that as a dopant, a material capable
of converting Ty Prel® BRBAT AL S PENEIRA v thheeeckarisnd orgeRrIrY bR g he

m xed region, In the m xed region fornation, the m xed region may have a
concent r 3BtokPgr §d€2niRg Pethefer nERFadenppblivit utn othe hepeniBicationan be
enpl oyed for filmformation of not only an organic conpound such as the EL
mat eri al thetIbys dntiadrladatiortia¢ sirmicle as tke flomagiriaqifd 1mof bemetpdboy ed
for deposition. Further, by radiating | aser beam and scanni ng the | aser
beam i n &hparanes ratludd atdiebd tratd Giolderqna @RIKIES1dET EANESG S 895 68
carried out and thus the filmformation apparatus of the invention includes
a filmfpreaehonngpphislasahar af aepoRdtaohi hELRN a substrate by depositing
an organi c conpound material froma deposition source installed on the
opposite to the substrate; 12 wherein a filmformation chanber to install
the substrate therein conprises a deposition source, a neans for heating

t he depogmﬁysgyrgﬁk #OefRTRERt I Ng means for heating a substrate, and the
(Iilmfor h i cated vvi':]h ?_ ?/ac]yum gas di SEhﬁtr)ge i a
‘reat nent chanper.for .vacuum evacuat i the fil mformation chanber and al so
with a cleani % %%%Igaffg?gﬁfl?ﬁarﬂ?&aﬁadq%sr o atPRgiPYeBEiRBadSt & thklM nner
wal | of %{)ug téeat ment chanber. In the foregoing constitution, the

above- men? T ORI SPEATHEEM T EREML RS fhEY LB PR guPSERsL AV &RPRIL BLn®| ygon
mrror to evaporate the deposited matter adhering to the inner wall of the
film forARtITHTHAERCRABREST L rdnt PPl e dePe§ idhibnl dousce ainepokled on
mask and carry out cleaning. Wth the above-nenti oned constitution, wthout
the fil P} ShePPRes thR ockhd siubg terpes edhéene it @p&ihe formaiti oatclidisbdt ne  of
mai nt enance, cleaning can be carried out. The above-nentioned | aser beam
may i ncltelelnsizdl thensibshrhtecthdeain SIS sHiCh asSpe9DtiotWisldce ,
oscillating or pulse oscillating solid |aser, continuously oscillating or

pul se oszindais ripeteidting anes deposlizionh sKiurkaseanand Eé@tiﬂé‘%aé@?
above-nentioned solid laser includes one or a plurality of types selected

from YAGdreatiNgod Meatehna Wk Fadef £ ifrﬁ\éé’:?oxh%?%q r@vﬁfi{ p
| aser, al exandrite |aser, I'Il'i X s%pphi reol aser. Furt bee(r}‘l, §§S?CI§ m J'ocrE[ma I on
appar at Lwiﬁmi‘,@g,,ﬁmtggssg}gsgﬁgg [ ' ' formation apparatus
provided with a deposition soué%tet&%s%tg%%%scaﬂrf%ﬁge]{Jﬁ-!é@iv‘r?\%éln i Ot Atfd-dHot her

(13 congld a4 9Ne S 80 D%t G, LI m formation apparatus of the invention

is afilmformation apparatius tor forming a filmon a substrate by

d iti ' d material d iti install ed
on' the. oppos 24 oa REEITRCPFaY ERSS b Pithod For AaraRIAR PO ORBTINTD

i nstall Eﬁﬁid substrate therein conprises a deposition source, a nmeans for

heat i ng SYeh &Y RN LY r b s Hen by yneean fordiealing thesuhaimata e, a

mask (a deposition mask), and an el ectrode on the opposite to the nmask and

the fil mardbivwther dearbasing thanpnesshed M th xalgacumsrgago 65 halpe

treatment chanber for vacuum evacuating the filmformation chanber and

pl asma i Jewenst gtbdfeddialy idan 1 of nmiidorpgianter:s3 @4)he°1ath,\(&-ﬁr,ert# oned

constitution, the foregoing mask is nade of a conductive material and

ei t her BErdsswppiagreaskngmddns (Hvagaunpulbefidids aithrHIARARG ML h a

hi gh frequency power source (frequency of 13 M#z to 40 MHz and high

f requengnupquar agp pitiyp, 200 Ybpunphana e \alked! cbifeBES AO%ANFghpCt M ode

may be adjusted to be 1 cmto cm Also, in the above-nentioned

consti t orfiat il hABRH fi fQrumat gr‘::rltg r,is provided wth._a gas
i c ; o de 059.1:'11?154 %31 %:} Glo cogﬁn% g:aa-__ﬁr

i ntroduci ng neans for introducirg onée rality S

sel ecte 0 , .NF3, and Ointo the filmformation chanber and a
means fgffo([}ll r&ﬁgr gé_gn%g%#é\ll%r\}/apsoor‘ﬁ%% F8poSAFFEn WibstEn®. fegmatdon -an t he

above-nentioned constitution, it is preferable that the deposition nmask to

be one el ectrode for 14 6




generating plasma is nade of a material having conductivity and a high

mel ting point netal such as tungsten, tantalum chrom um nickel,

nol ybdenum and al | oys containing these el enents) a stainless steel,

I nconel, Hastelloy and the Iike which are hardly deforned by heating
(having a | ow thermal expansion coefficient) and durable to plasma is
preferable to be enployed. Further, in order to cool the heated deposition

mask, a L for,circulating.a cooling._medium (. cooling water, cooling
gas ) inﬂl?%%g%%%@?t i Bh T TSP ri'n§“t“é’|e|%é'&.ngB§aPhBeaﬁ6’v7’él?@rﬂlﬂ%ﬂéﬂ
plasma generating nmeans , plasma _ is generated in the filmformation chanber
and the ‘b‘b‘é‘f‘t%ﬁ"‘ﬁﬁﬁft RaHdh e §idmefprARELQR) | Mftermativehy,
formati on chanber, the deposition-preventing shield, or the deposition mask
i s evapotlf SYPE T adiedsdn bgeannraladdnfyaendmbaioiren:heh b dmmatairany. out
cleaning. Wth the above-nentioned constitution, cleaning can be carried
out witHolgot hehéi bubsbratei maychanhanebdiedg iex paseant @fttee attsplledic air
at the time of maintenance. The cl eaning nmethod using the filmformation
appar at usoxatiome ey dempeiradmed @79t bFuthenfosegd g i nibsitestd nig he
invention and a cl eaning nethod for renoving an organi c conpound adheri ng

to a filsetaonbeilmwahanbartips @enietd-dtire aTJePOSiHHeS0WCEn8Nb 47 i ed
out for cleaning the inner wall an adhesi on prevention neans for

)
P ven! e HeBALey Ul AL ENLANE, WBELaYt ot Sin RS RYcCETRLTLL 0 25

in the filmfornmatlon cha ution-o e ove-nentt oned

cl eanin ; faregpi ng .plas i.S _generated between the nmask
and an %%?%?gggsei?%gp%%ﬁgg%gzglm%g%lfchlea%ﬁeﬁangﬁ@ 8358§Fi"?§’r?a§(}d’rgce. I'n
(the cons&j]{)uti on_of the above-nentioned cl| eaning nethod, the plasma is
gener at 648y *&XcFPFRG e %Weag&rﬁﬁ%ﬁ iy Whichi & deadey 8823 &1eqt et S rom
Ar, H F, NF3, and O BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a film
formati &W%J‘dh‘? e AT] sk o gEisodiaftntwhile hegng Iasimd 128 show

charts showing the flows of the
closely to or in the vicinity of the substrate and the temperature

(T1) of the substrate is controlled to be 50 to 200°C, preferably
65 to 150°C . 1In the presen_t invention, by heating the substrate,
the deposition mask installed closely to or in the vicinity of
the heated substrate is also heated. Accordingly, it is
preferable for the deposition mask to be made of ametal material
(\ (e.g. a high melting point metal such as tungsten, tantalum,
chromium, nickel, molybdenum and alloys containing these
elements) a stainless steel, Inconel, Hastelloy and the like which
are hardly deformed by heating (baving a low thermal expansion
coefficient) and durable to the temperature (Ty) of the substrate.
For example, a low thermal expansion alloy (42 alloy) ‘containing
nickel 42 % by weight and 58 % by weight and a low thermal expansion

alloy (36 Invar) containing nickel 36 % by weight having a thermal

expansion coefficient near to that (0.4 x 10'6 to 8.5 x 10'6)




i nvention (Enbodinment 1). Fig. 3 shows a filmformation apparatus of the
i nvention (Enmbodi ment 2). Figs. 4A and 4B show figures illustrating el enent
structures to be produced by a filmformation apparatus of the invention
(Exanple 1). Figs. 5A and 5B show figures illustrating filmformation
apparatuses of the invention (Exanple 2). Fig.6 shows a figure illustrating
a filmformation apparatus of the invention (Exanple 3). Fig.7 shows
afigure jllustrating.a filmformation apparatus of the invention (Exanple
gd% ¢ qgs as.q}

4). Fi. RS 17eR Par SR RLIF 8- emitting apparatus of the
I nventi on. Fi&§. 9A and 9B shOM/Liggres [Llustratin a light emtting 16
apparatus of tHFRFentt dif PregerablsHonsnataly@readhesbon mrevgnd longht
en1tt|ru%eans for preventing the organic compound from adhering to the
inner wall of the film formation chamber at the time of deposition
and the film formation apparatus of the invention is a film
formation apparatus for forminga filmon a substrate by depositing
an organic compound material from “a deposition source installed
on the opp(:;site to the substrate; wherein a £1i1m formation chamber
to install the substrate therein comprises an adhesion prevention
means for preventing £ilm formation in the inner wall, a heating
means for heating the adhesion prevention means, the deposition
source, a means for heating the deposition source, and a heating
means for heating the substrate or a mask (a.deposition mask)
and the £film formation chamber is communicated with a vacuum gas
'~ discharge treatment chamber for vacuum evacﬁating the film
formation chamber.

(i} As the adhesion prevention means, a deposition preventing
shield is preferable and a heater is installed in the surrounding
of the deposition preventing shield to heat the entire body of

- the deposition preventing shield and set the temperature (T,)
of the deposition preventing shield to be higher than the
temperature (Tl) of the substrate by at least 10°C, so that an
organic compound which is not deposited on the substrate can be

stuck to the substrate. Further, by heating the deposition

preventing shield to a certain temperature (the sublimation



apparatus of the invention. Figs, .11Ato 11F show figures illustrating one
exanpl e of an electronic apparatus. Figs. 12A to 12C show figures
illustrating one exanple of an electronic apparatus. Fig. 13 shows a film
formati on apparatus of the invention (Enbodinent 3). Figs. 14A and 14B show
figures show ng magnified cross-sectional views of deposition masks.
PREFERRED ENMBODI MENTS OF THE | NVENTI ON Enbodi nents of the invention will be
descri bege[gﬁéow Enbo itgent 1 The constitution of a filmformation
appar at usS 0P ot ABUFRVEN SN ORPPP L GeComrR R b P bilghedt o FARRBIPE ®F dhel. Fig.
1 is one_exanple of a cross-sectional view of the filmformation apparatus
of the iﬁ%ﬁ‘ﬁ??ﬁﬁ‘.“aﬂo’ﬁ heheRRerofapophi Fgraied puty by ¢ampsinadtdmadttieod, a
face down_method (referred to as a depositing-up nmethod in sone cases) is
pr ef er ab®@heFing eugariateonpourdset in a manner that the face to forma
filmthereon is face down. The face down nethod is a nethod by which a film
i s formed whill tHe fimentoldror e | tamgfetaipirmibst y latcef Biengubeyitradtace down
and in such a nethod) adhesion 17

at the time of £ilm formation is set to be lower than the temperature

(T5) of the deposition preventing shield and the temperature (T,)

of the deposition preventing shieid is set to be lower than the
temperatufe (T3) of the deposition source.

Further, using the f£ilm formation apparatus of the invention,
an inline-type film formation apparatus can be obtained and such
a film formation apparatus of thé invention is a film formation
apparatus comprising a load chamber, a transportation chafnber,
andafilm formation chamber joined to eachother in series; wherein
the f£ilm formation chamber has a function of conforming the
positioning of amask and a substrate and the £ilm formation chamber

is communicated with a vacuum gas discharge treatment chamber

for vacuum evacuating the .film formation chamber and comprises
an adhesion prevention'means for preventing f£film formation in
the innerwall, aheatingmeans for heating the adhesion prevention
means, the deposition source, a means for heating the deposition
source, and a heating means for heating a substrate or a mask
{a deposition mask).

Further, using the film formation apparatus of the invention,
a multichamber-type film formation apparatus éan be obtained and

suchafilm formation apparatus of the inventionisa filmformation




of dust or the |ike can be suppressed. As shown in Fig. 1, a heating neans,
inthis case a heater 11, is installed adjacently to the substrate 10. By

t he heating neans, the tenperature (Tl) of the substrate can be heated to
50 to 200C, preferably 65 to 150C. Further, a netal nmask 12a fixed in a

hol der 12b is installed under the substrate 10 and deposition source

hol ders 16a to | 6¢c capable of heating at different tenperatures

respecti i al lLed fyrther. under the mask. A depgsition source
i's instaf}ifgeaydr%{n&[ H@é) g’ﬁla%?'hgeat OFﬁeGQﬁlﬂg?Fat%_tq%S{E}ﬂ s b&dhst r at e
fixed inaﬁéyefhg_l r 12tb' is exenplified, but it may be fixed by the netal
mask usiHy 3*F Pﬁgﬂg‘fﬁ IRyreember Jeiget ¢ aasholdercimserier; Yheredssf err ed
to as a deposition mask in sone cases) is installed adjacently to the
subst r at'd*e ot TIERPE Fat ke schamkers basatee fundiviont of gaskorming the

si mul taneously heated. By the heating neans for the substrate and the netal
mask, t ROSEyqrel ngoelly agfaskhand abtstbyst 1 tonand dhecttt lf o Aaa bl di eflayibetrthe

metal mask (the deposition mask) is preferably made of a netal nmateri al

whi ch i sisharatimprdefadretedrilih ke stacaingh Gasaliliedharifee trempaieaitutanbl). Of the
substrate. Further, the deposition mask is not Iimted to a netal materi al
and a mEk (o e aduatidg 2 HReF N B rniatilons Rithilido dhid PHan £4A
surface) nmade of another material durable to the tenperature (Tl) of the

subst r at@ it iR UiRfhbd N iRt Aldy) aeﬁ %Eﬁééggﬁgrﬁggaﬁﬁhegﬁ%gf%%a

installed adjacently to the substrat Iriventi on

is not ljtgted i k substrate an netal _mask be
(Earted TIJ r]:l(;gm eagLn%o%Eglp. %[l}}r?%ﬁjé?l?qgi %gg_t g™ aanfél'( gaﬂ%%{:?e?gﬂﬁf'%n@élrectri c
1eatin i_T be jdnstalled adjacently to the netal nask or a heatin
rreanls ?:}11 aé:gt)n@ %‘r?d% n%llé’@t PrEEV @gzﬁor\"g"éalng) ﬂépioﬁ%SrPF’eéoi“ﬁcPhel rrgt al

mask itself to ;b_]eat the metal mask, so that the substrate adjacent to the
netal masReERS 8rh]éﬁ?gﬂr.‘98'§hﬁe%??%§;1¥h%n NEYHF Coma ehdeqiisar Beansur f ace
in the side where filmformation is carried out can be heated. In this
case, tKOTISSEEiNTR SHpstEate ©ampo ki alalmnisitoiors masdo) hol ders 16a to
16c, organic conpounds 17 ( 17a to 17c) form ng an organic conpound film
and materi al- draniidres 18b¢u8amenti8updconteaipriaty ver gahi tm cofpemads onand
shutters 19 (19a to 19c). Further, it is preferable that an organic
conpounépiperatiusesu cedpliralifhy asf edeposi VeonBiQirdds exehargangeaar (not
illustrated) attached to the filmformation chanber so as to avoi d opening
of the binkenfitn Feirinahichariaibd® ahdel RbPSINES iEe 18 forlma {15 BhERSE L,
Opening the filmformation chanber to the atnospheric air allows water and

. vari ous agpsesa i By asks uked iidhadiN8eyRBRE ¥Gh b ! ﬁg{‘i acuum
evacuati ng the chanber. Se\-}eral tg'r%’s or undre%%r%n%rdsaggragtta eannlgéh\séubsi de

. the rel UL el "
the re %ﬁi%tﬁﬁﬁ;@%%%?ﬁ%%%ﬂ% DAPLAY P8 AdifaAC UIILERET 8. L0 The

equi li brium value. rea

formti 1.5, C ied out to sharten the tine. However, repeat of
(t-he ope('ri"lﬂn-gﬂt{;}g19 %%1% éarf rr%% ers céjoar?proq%c}p%r&tl"hr?oérﬁql(ﬁlé’fﬂ arrﬁﬁﬁE?l&ﬁYg?él usi ve
19 na i.al. _exchange chapber is preferable to be installed. In the film
format i %ﬁf‘gﬁgﬁggﬁ 5?8}33% ﬁ%e‘%‘?%‘?\& RERD AN IS G @ 6AtPREes@Bst rat e
in which deposition is to be carried out is better to be nade novable (or
r ot at abf:‘e])l.gqﬁ gltting Rl emendaipléken ganEAnt henaliaivenesd ssrucpuset a
filmthereon i.s nmade rotatable and also a netal mask 12a and a hol der 12b
are nmadé?r Bhafhbriean intanfageryexintl eat Abrocbereain Whinh &i mégedt he
deposition holder may be noved in the x-direction or y-direction relative
to the T@8iena® bodhcaf ry maltemdsyiosbtmposinlba il t chartabhaldrégi8a to 18c
) are spaces of the deposition source holders 16a to 16¢c made of a '
conduct ané aehatenba®reahposinghensébenar SaAEE1688ROHEYSoR 7161F8rh@al7C) N

the insides are heated to the respective sublimtion tenperature (T3, T3',

T3" ) byetheechethé nﬂiﬁ?@”ﬁuﬁé@§&ﬁé§”§@g?ﬁg%ﬁ&e?lﬁé‘t sb06nk! PEnOE1 ¥RLE 20€

application (resistance heating)) installed In e deposition source

ol der rbdeunceen wirps el 0 oROSLA 90 S acR 0Dt eRUgl ot

10. The heating neans are basica a 1 esi “Chowever a

Knudse Id. |l oyed. _Lncidentally, in this specification, the
s_urfacgt 1%}@ ’%lrmlgﬁa islﬂglg fja %%gFﬁéPgoﬂ'&e %J‘bﬂi PRNR LA PRy, Ng'ﬂmb‘ﬁ' arReatbegr at e
and in this case, an anode or a cathode is formed on the substrate. The
shutters 19 (19a to 19c) control the deposition of the evaporated organic
conpounds 17 (17a to 17c¢). That a.s, Mfhen the shutters are opened,. the
organi ¢ conpounds 17 (17a to 17c) evaporated by heating can be deposited.
Further one or a plurality




20 of other shutters (for exanple, shutters for covering the deposition
sources until the sublimtion fromthe deposition sources is stabilized)
may be installed between the substrate 10 and the shutters 19. Since the
filmformation tine can be shortened, it is preferable that the organic
conpounds 17 ( 17a to 17c ) are evaporated by heating before the deposition
so as to make the deposition possible as soon as the shutters 19 (19a to
19c) are;Qrensd e Lj 0s] ti . Further, in the film

f or mat i o%lgappar aeﬁjgﬁgf sidhgﬁ?g&é)nrél%éﬂf%%a%h%?’%g?ﬁ%e SgoeRE gﬁ\éftﬁﬁ% a
pluralit i onal _reqgions n be formed.in one_filmformation chanber
and a plﬁ?gf’?{:&q%?’ %%%SQP?F{SF'SO Fgatien pfthemixed rggigriedaratesrne
organic ﬁgnpounds evagorated in the respective deposition sources are
deposi t ed*Bn EREIE JBREFLLE %Wﬂ%uﬁﬁnﬁgéﬂn%sre%@nﬁL| Eanseepntlarned in
the nmetal mask 12a. Incidentally, the openings of the nmetal nask nay be
rect angub®, ABLVipgi ¥altage |darerbeintovéesd napdbdher rdertped.dratiistr ioE | i ke
shape or delta arrangenent. Further, inpurities(high tenperature materials)
deposi t edraghtnésgheant bappraventedhan high purity EL materials (middle
tenperature materials) or inpurities (low tenperature materials) deposited

at a |ower terfies fliwse arganepaicmmshiinand eie R8s yhh 08 dMALE ur e
difference of the deposition materials to carry out filmformation only

from t hehavgprppeityekls TR P fom a GrolilB¥ond ik il o £ AEG Jﬁgi{é&'ﬁzn -
I nper $an

substances (inpurities) wth a 21 hi gher sublimation te ure t

t hat of &H 9P+ BYelded vialy j [ erat ure

(mat eri aléﬁi%d %bst gnces (|6n%?ﬁ)@é§)aq{vaﬁeﬂa%ﬁ?%§gf g?%g’lo%%aqﬁg&? cfpeenlf)t& ature
are namgg; 3 t . ri.als. so, the high purity EL materials
subl i mat ed atﬂg&hré%gp%?eﬁi%gﬁtf S THE ReSe R H‘?cbtf?le]rg"%gnx?é} SFFTA the

| ower te re. are naned as mddl e tenperature materials . Incidentally,
t he mat eﬁ%@%@%ﬁrﬁq {RPREF TR IpER ﬂ'\‘/’eglf%’fnf'e]r%ﬁ‘iﬁ% mol We i han ypdfal yzed
by mass S(%EC rometry (GC-MS) to investigate the sublimation tenperature of
the pur "B eber PRISLecHeondpderting DRARST W somacsiosabpetren finpm
sublimation refining before deposition. To refine the deposition materials,
a zone rffAFhgdfret RodIrgkg eppPpoEty Aocddpusiltitonhotevent iedgathiel d 15
for preventing adhesion of an organic conpound to the inner wall at the
time of EegrRpertatieni nsanfl ed. |nighel | admbtit gt herdepesiyt i Gdarigent i ng
shield 15 makes it possible to deposit an organi ¢ conpound whi ch cannot be
deposi t mammanmtﬁesﬁe’bti@wrmmcﬁiﬂf@i—eﬁbeﬁ)ﬁ@@@ﬁfiéQD‘ preventing
shield 15, an electric heating wire 14 is adjacently laid and by the

el ectric heat ingtné beghhid ESnSetihd ﬁiQﬁdthEh]Eﬂlﬁ@§H9éE£iﬁ&'ﬁ@%rng
er

shield 15 can be heated. At the tine of filmformation, the tenmp ure

ne temperature CI oF LAEoouhipy a4 preaTaR® RA%HE e Bedler o0

the tenperature ( e sub y at least ilm
(for et SonhRiierydch |2 REGRCALEY ERaRsYBEULHL bRGRRLAS, | LR IR Ha ™ "
diamine compound is preferable énd as an organic compound with
a high electron transporting property, ametal complex containing
a quinoline skeleton, ametal complex containing a benzoquinoline
skeleton, an oxadiazole derivative, a triazole Qderivative, or
aphenanthrolinederivativeis preferable. Further, asanorganic
compound showing luminescence, a metal complex containing a

. quinoline skeleton, a metal complex containing a benzoxazole

skeleton, or ametal complex containing a benzothiazole skeleton, .
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formati on chanber. The vacuum di scharge treatment chanber is provided with
a magnetically floating type turbo-nol ecul ar punp, a cryopunp, a dry punp,
and the like. Accordingly, 10-5 to 10-6 Pa vacuum degree of the film
formati on chanber can be achieved and reverse diffusion of inmpurities from
the punp side and a gas discharge system can be controlled. Further) the
filmformation chanber 13 is connected to a gas introduction systemfor
rest ori nghach S i LLE rnation chamber. In.order to
br event e BT R Y S e kb Ph ARG S e fe e 1
gas to be intr Lhert., gas_spc S nitrogen , a rare gas and the

i ke are used.lli;)"(iiﬁgkg%ir s%fsg¥%bjo€' i?}tfb‘%ﬁ@e%m}#f'{f% HePFHIR s Jfonprsed
apparatus.are subjected to be highly purified by a gas refining apparatus
before tR& 9 ﬁf’?gdjﬁ% ?Bha}r S FH@'%&F‘&FGéPQA@%%?E%%bI(ﬁ dapga*s();rvémsﬂ ng
apparatus_is required to be installed so as to introduce highly purified
gases i nB¥thRtipParRALEIY aisetover Poanfthatioh. ths kosegwdterixl gam and
wat er and other inpurities contained in the gases can be renoved

previ ousthe excitationteneirgy ich tife dopemt dsupilaned ot bethewensitde, of the
apparatus can be prevented. As a material to be enployed for the inside of
the fil mtherescibatibameaergy Wi nuMhene stahppessifheelkgisHS)lanspaaid arly
polished by electrolytic polishing can be enployed for the inner wall faces
since thekeivasDopt éQOrGRPSE| £Ne 0616 8PHEL L BSnSHEPE 2S Oﬂgﬁf.a%éﬂﬂé&f can
be decreased by narrowi ng the surface area. Accordlng?y, e vacuum degr ee
in the ireaeedalpeheifon : r i [ b t.at 10 5.to 10
| TR IE Bt R O £ bR ol Bl v

‘Pa. Also, a material suc ceramc or the

‘reat nmen dﬂHﬂ cr - ores be used for the .inner, menber.
These na%%éﬁgﬁgngre dgé:g#5%?2%%%g%%§ée§153?¥§%ﬁe§ﬁﬁﬂFﬁneé@uﬁﬁﬁﬁﬁafﬁht to
3nm or | r rouyghness_between cepter lines. In the filmformation
appar at u?%fc %Er%gé%‘%p ag#n%:% & ﬁ%rpr?ﬁ&rr@rprﬁi’?% Materdgl i Ehe i~ GRiHgng

pluralit% €f material roons in the same film formation chanber, a function
to move THe FAYETY &1F r PARsCARteF R B Jagighberedial s to be enpl oyed for
the filmformation to the opti num positions under the substrate at the tine
of film for matiWFRT ¢+ Fhtpdevens isabdncaudesoat hasepthatnapasiddpEmiabove
the material roons may be installed in order to inprove the filmformation
ef fici erytatigyimgl t9apahlen di rqrarvienrt dapgp draitpliee ts feowni tiat g .enkbrpkas i t
possible to carry out annealing in vacuum before filmformation, annealing
i n vacuukinindsueridd hsf addeti bo jhomiatnbaldgien.n YacCth el ted fddiBn
formation to result in inprovement of through-put. Further, an annealing

chanber foai teibrt,0 16 RN EUATMHAINREY | avO WSt fsbh Ord Pok | §R 40! Mati on
chanber and the substrate is transported in vacuum so that the annealing

[ bef £fil | j is t to th
|1 vasuum bef v 10 She bRBgLs iR ALY AN, CBUNGRLETAP (e
(be cort ik ade BBERAALIELE 3L tDoal LRARLINLAR AOY AT 0 1

~a" manuf acturing procedure of emt g appar ng an

anode, kc+C o) | ave ,acent. to the anode, and a cat hode
adjacen?ﬁig%?%g&%%ggﬁ?cggg%ﬁ%%hd:%%bgfaﬁﬁﬁ SPENGRE PS HRH MAYHF A S &F er ence

to Fig. 2 Flg. IS a chart showing the flow after transportation to the
filn1fo}%%fF@%Qﬁ%§€§ﬂ? PGSR -3 substrate in which an anode is forned
is transporteg t% a transportation chanber (not illustrated). As a material
for formation®SFtBRE -aR¥o&addatings pasent begidaad veamiog dhei dagead and
an indiumtin conpound, zinc oxide and the |ike can be enployed. Next, it

i s trandsem &8 theainnem vat heef drhe il fomett v chembergt cillelandhgat ed)
connected to the transportation chanber (not illustrated). In the film

f or mat i 6Anpbet¢anrhedtowharikithusl ehei Afylmokothnd t Don ta@AirEnis oF theati ng
treatment for the anode surface may be carried out .- As the cleaning of the

anode sdnieotionhinebades wirhamesdsmat Lanbiurd @l 20kN8oMhi AYSa iFL1kacUUM
Al so, as the oxidation treatnent) Wrays are radi ated i n oxygen-cont ai ni ng

at nospheneavhiabet hepb i J90k | It 4N case
t he anode is an oxide Ig‘%ct?lé%s IT%,;bt]aﬁggtI%gaﬁl%eg%n{ﬂg g’faﬂaﬁ%g:%\%gakg%t% er, as
t he heagi (] i rri out in.,vacuumat a_heatin
t enper at u(?%p%%fg%%ﬁ(';%o %}g er ;Sdlrlgfegg |§H%5°?%°S_L%B%, Q/\A%!P@hsllhﬁ §5‘6§t9rate
can stand to renove inpurities such as oxygen, water and the |ike adhering
to the substrate and inpurities such as oxygen, water and the |ike existing
inthe filmformed on the substrate.léﬁpecially) since an EL material is
susceptive to




25 deterioration by inpurities such as oxygen, water and the |ike,

heating in vacuum before deposition is effective. Next) the substrate

subj ected to the above-nentioned pretreatnment is transported to a film
formati on chanber 13 without being exposed to atnospheric air. In the film
formati on chanber 13, the substrate 10 is set while the face to forma film
t hereon being set downward. Incidentally, the filmformation chanber is

f b : t bef th trate is_ t ted. Th
Vacuom ovactaLfant EHBRETHE EhaRrP o arag el SN bips Epnt e

formati onochar.rber i §_vacuyum evacuated by an oil-free dry punp fromthe

at nosphef PCPprage & ePSS?igﬂ)BP SPYBLeams "f%‘i%gPr\}m}fﬁ%¥ﬁélﬁ%Mﬁ%WQme

| ower pressure by magnetically floating type turbo-nolecul ar punp or
corrpound%‘i?!“ﬁ‘ﬁ?eé}fdaF1 Lng\MeanFoias heating ansitbs teate n angnbheatilm in
the filmformation chanber in order to renove water. In such a manner,

cont ani nEPFBAtPR hehagber cis ubotmmrie) tedi wivh ot | vaduumnddre dli setsargie means
is prevented. The inner wall face is specularly treated by electrolytic

pol i shi ntreatuent easaberes ctivdagen avaguand npren 1h Foreias 10/ Gsdner For

t he purpose of decreasing the gas emssion fromthe inner wall, a heater is

pr ef er abhed taa drewiinat &ld1RGriihg Peepistdeyindhses idoR £o81RLL RY er to
carry out baking treatnment. Gas em ssion can be suppressed greatly by the

baking tb&ah Mest tnéULRAGE whll 06£CEnd OLPEAURBAL  BRagOE M NALTON WiLh the
inpurities owing to the gas em ssion, cooling using a cooling 26 medi um

at the time of it I . be, carried out..In ch a
manner, a vacqux?n eglrftgé%g’sol?l rEgégkgghﬁégg'Pgh%a%b%‘ée%erﬁté*/%rb‘?&itaﬁeﬁé time
of vacu th O f 1 filmformati on chanber, adsorbed water and
adsor be o%%gén@a# e%rc?aﬁléletrhg b8 gﬁganﬁéf“FrEPrt RE #iPM TP Hefber
t he net alvmask ta[ﬁ_{tge deﬁosi tion (g‘r:eventi_ng shield can be al so renoved
si mul t andBRYTALE e SPPOFh Lot Mt b oF AhedinchiRpble iipnetewaldnes the be
heated before_ the substrate is transported in. It takes tinme to gradually
cool theFstBstPERRtipR cRRpBbEEat BJIBPOBRE1pRePreNENEANTa St inddl,n dreat ed
after being transported in the filmformation chanber to result in decrease
of the tIRRRFHIRM mapkaAnrdphryTrycve: clbstinge Whitthths abeatecthdnt iidrescheat i ng
treatment carried out as pretreatnent is transported and set in the film
for mat i oFPeHakbetriers, iwitteouieahed fiilinhfoimheion clpahiesh vEihQRPATAILHE
illustrated-in Fig. 1, since the heating neans for heating the substrate is
instal | ey athwodpgsdring direaitieht timbhef VREFRnRESD d Bedendr&id G5t nent ,
can be carried out in the filmformation chanber. Now, heating treatnent
(anneal icgpried v@gglum in the filmformati on chanber is carried out before
deposition. By the annealing (degassing), inpurities such as oxygen, water
and the |ike aghegi L ' rjt4 h_as_oxygen., water
EbOgel Reh R4S KRt heP i THER oY

and the like existing in th ornme u ate®areeie I n
order t el i L removed in su a_mapper, . vacuum evacuati on
(-i'--é pr ef gr%a%%vl?% esgg?gléeghggt aggnac #1n?%%sc&cﬂﬁﬁgiﬁ?%’égnﬁ§ B2 1S r eased
further. ta, siitton i.s carried out in the filmformation chanber 13
whi ch ié’%éull?nt&gpﬁgcﬁé?ég &Y va‘a%w‘a%@?ig SscdLiafdng To¥r pdsses Pa),
preferably . (3163:10 10 § Pa._ At the tinme of deposition, a first organic
corrpounc?%?é" RGO FELITET 13S¢%8siAK dAEEThehE i MapamandctheckiBee t oled t he
substrate 10 when the shutter 19a is opened at the tine of deposition. The
evapor atE® VS geRtd gt sahdd kasentinsdalasone donadp pass it yhod iypeshe

openi ngs ﬁnot illustrated) forned in the netal mask 12a and deposited on
the sub efpfTom dAGhR e Ty YVAY taeer| i FolasepoYAliOanlaser, todmser at ur e
(T1) of the substrate is heated to 50 to 200C, preferably 65 to 150C, by a
neans f daskegat mupyt Nassuthstalaenddii tdadddr, ofi detiiiomaddie, t enperature
(T1) of the substrate is set to be |Iower than the tenperature (T2) of the

deposi L1 on pr puethiong Shi ehdnaro Hige L AP UMl el 2ha0bnbhS, IgH0SkL on

preventing shield is set to be |ower than the tenperature(

Gepos saReSRELGh nbu'eh, o ek IBELANE TRk U6 000 P
subetcugitichRhyI0F, 130 AL SRR IOhS ISTRRS: e SRR

deposi ted on rate " Cana
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In the apparatus illustrated in Fig. 1, a heating neans for heating the
substrate is installed to carry out heating treatment during the film
formation in vacuum Since the deposition material at the tinme of
deposition is probably 28 contam nated with inpurities such as oxygen)
water and the like, it is effective to carry out heating treatnent in
vacuum during the deposition to emt gases contained in the film In such a

i posi tion to emt gase: Jinthe film In such
out o o e ey TROA LS, The RLER onhBELe ARt noF) i, °

or gani ¢ GQm l.ayer ai.th hi gh density and a high purity can be forned.
The or gé"(r%} c %oi%gloul% 3 rf’“w SE% 9| Higarkior @ fdlmegn

properties _such as hal e injecting property to receive hole from an anode)
a hole & ﬁ‘r@’ﬁgﬁ"‘\qﬁg%ﬁ? SRSt tingh an gagias eompeund yartieqdadl dgoma

mobi lity, an electron transporting property with higher electron nobility

t han hold@Prﬂ?dquioc’y,SO&WC‘(ﬂ darsted lieg oot ity Preositte tto rteecisubsdrater;on from
a cathode, a blocking property to inhibit hole or electron transportation,
and a | iwperedm 2 fidy fooperion shambey tamhsealEreAa.d $ibSteht @ thRRRSh,
deposition of the organic conpound 17a is finished and a filmof the

or gani ¢ conppuses 4 Geposiftdoredoofckhe aBads. tdthbAhing thOudpbslie1dgCr ease
the inmpurities such as oxygen water and the like in tﬁe obt ai ned organic

conpoundoay®y,, deRsafingnAEanB &M BefidgXalQub | g Y (3e
carried out to emt water or the |like ent%%?ngd at Sﬁgﬁﬁ'rreg\g#‘aggpégﬁ tion.

Since t lepdeResich RRsHL ehhal aft ' ositiqn i r obabl y

(gont am natpg% wWith i rrplnjgr}i tiagg gﬁcﬁig‘gt%g%eﬁ{' ’%/\Ilg%eeo&’%gjns&tﬁe 9 itElf?PmIaISﬁi S
ffecti t i 4 aj in the film.,by heating 29 in vacuum
after d\eégkgs?ltl??nl.l %e%ﬁg%%ga ?ﬁ%’g%?%'e%s (f’é’ﬂg'gﬁnﬁ%ﬁq‘ﬁwéﬁgr?é’f%ﬂ’t"} 98F is

pr ef er ahl, ransport the substirate to another treatnent chanber other

t han thgllg Fp%rbgr mﬁ‘f%ﬂ“%ﬁ%nﬁgﬁm Fhd T eXBELRg SVREUSHERG atlee t S1idme

at rmsphgri C %i.r and then carry out annealing in vacuum In the apparatus

i |1 ust r PERS OB ghanber; p Bl anma isggeneansefoln Hdw ifidm Kormabionate is
installed, it is possible to carry out heating treatnent in vacuum after
filmfoFREMPER-in the filmformation chanber. It is preferable to nake the
vacuum degree further than that at the tinme of deposition and then carry
out anneal i ngiat theoaboveodenbivreddeposititonioBy the #opeagbiing hdegassi ng)
after filmformation, the inpurities such as oxygen, water and the like in

t he or gaai madenpdumddraart Fvar merck eafi 40 earfil RS ithalre take Fhuebeh gl AFBKEd tO
forman organic conmpound | ayer with a high density and a high purity. The

steps descthbeflosegbangastetofroliBei§asenAbct8AMNEn2aShigheska ﬁén%& the
organi ¢ conpound 17a and corresponding to the flow shown™in FI g. 2A
Ther eaf pewert S6usbeVer FERLEREE b | 1MPhid BP0l MFRLhA high frequency
N
(k power 20 W to 200 W). The interval of the mask and the electrode
may be adjusted to be 1 ¢cm to 5 cm. Also, in the above-mentioned
constitution, the foregoing film formation chamber is provided
with a gas introducing means for introducing one or a plurality
of kinds of gases selected from Ar, H, F, NF3, and O into the
film formation chamber and a means for discharging the evaporated
deposition substance.

Further, in the above-mentioned constitution, it is

preferable that the deposition mask to be one electrode for
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steps are repeated to make desired organi c conmpound layers and finally a
cathode is laminated. Incidentally, in the case of layering different
deposition materials (organic conpounds and a cathode nmaterial) , l|ayering
steps may be carried out in different filmformation chanbers or entirely
inasingle filmformation chanber. As the material for the cathode,

mat eri al s containing 30 magnesi um (My), lithium(Li)) or calcium (Ca)
with a s K f ' oved., Preferably, an_electrode nade of
Vohg (o oper ey pREhe ) o RE Y Sl A T iy o, Pnly eV LY AR
used. Begide erbium (Yb), AgAl el ectrode, an Li Al el ectrode,and a
Li FAl el %clﬁ%}jg% éﬁ%ﬁnﬁepgiéﬁﬂg?qqﬂe%c&ﬁ%éﬁmﬂﬁq%ﬂ' Laptghpme SREQRHEm,
apparatus, c ri sing.the anode, the organic conpound |ayers adjacent to the
anode, aﬂﬂcgggatl’ﬁ? DGR R4 o aLAEYST e idbRbukiesay elememt e a
produced. Further, annealing before filmformation can be carried out in
the fil nPE3iRueFs i i@rnbéncandli Hadtalew endt the Likeughiguarieshanplpved.
An exanple of formation of a |layered structure of three layers in a single
filmfordefoonedianbertpngv(keeding hlohrdemeioekbaarisaWsest iitidnbe
described with the reference to the flow shown in Fig. 2B and Fig. 1. On
conpl et i andoflutéeldeposplasna(isrstedepasibi 08) bafl ehp@o9edani FuLe@ound

| ayer of the organic conpound 17a by closing the shutter 19a according to
the abovennBpabpned Bb63EUHES nAktleld® Ry & iR fadiOr B ridthardfkd £40! C
conpound 17b in the inside is previously heated to the sublimation

t enper at g Bew T3t in ' gﬁaﬂ | st .0 a . deposition holder and a
(Zhutter 19b is opeggadéf)ggg%lg??et e gedg%%qil%ﬁgz:ggéo%%‘)fer%%sqats{}o:ﬁ %ﬁ% form

n Orga”ﬁ§%§9f99 ﬁﬂégﬂema fbéhgﬁgg%ﬁgé§7conpound 17b on the organic

conpound yer o e orgahi € cO a. Successively, in the sane

manner, on conpletion of the deposition (second deposition) of the organic
conpound Iayeig)%%%ehabBVGéﬁ?Bg(’:gﬂﬁ&Rﬁaﬁ% ey MeRasshalegpazss  19b,
an organi c conpound 17c_in the inside is previously heated to the

subl i mat YT Hathet i mEormat hon shambenandtha depesidiedanstance
deposition holder and a shutter 19c is opened to start the deposition
(third HRRTIRGMYO e formeawataof cthonpounEdmyarial ¢hirentezmaniioe
conpound 17c on the organic conpound |ayer of the organic conmpound 17b. At
t he ti nedefosifeidn rprevdemobngi oshi¢eh@, sesondiiepaddpooint icmd mdk t hig d
deposition, the tenperature (T1l) of the substrate is set to be |ower than

the tenpevanaratddahdodisdieatged Dt Bhe [FiaQwePbiNgt $bh dhmngd: tb&arry
tenperature (TZ) of the deposition preventing shield is set to be | ower

than theoudteme@iings (Ign Tle, abdve-neRfidbh8a dehHOSt 149 SO ERSanin

Incidentally, the tenperatures of the respective deposition sources %ﬁffer

dependi ngaroBe dag-rdROsh h@ﬂh%ﬁ:%ﬂé“fﬁlﬁ&%@%} cl?%gﬁ%ﬁ.g%gépgieéﬁm)see{ét ure

(T1) of the substrate and the tenperature preventing

Shield i on _the respective tenperatures of
(Shil Y s mRSEe St Sennd plnered T LepsshLe Lo

t-he deposition sources. e vacuum anfey changed properly
at the tinme of,th i eposition, the second deposition, and the third
deposi ti on. FE?% g%%aéiéggFgﬁi u%?hgﬂﬁ¥%£+£m3?’ TEHBEPRr8RUSSlHidks can
be openq%lsinultaneﬁgfl% &o carE% Qut co-deposition. The co-deposition
means a GSp0e? YT IRCHELABRd congtitntdon s ahes dacdpsdast in the igrventian ent

deposition sources_by heating is carried out and di fferent substances are
mi xed | AAhE FLPANLBE faethed iagp removiimg annerginigednpoind@ibewintingn, the
second deposition, 32 and the third deposition, since evaporation is
carri ed tu@ WHilime fommadiilen citambesi pgrdvaiatea wiirthy ac @emdsd toiam woaitce i | m
formation until a desired filmthickness is obtained, organi c conpound

| ayers windhearhiehodértin ylaaninghihgh muat whY 1Gah hehebieh peévenitider
wi t hout bei ng exposed to the atnospheric air, the deposition is carried out

a pl ur ameansofoki piesvali 1Ry L1 16 ¥osiadi@nDeh Nehd SR iwaﬂé}cggf% Hagdghat the
nol ecules in the interlayers of the respective |layers are we itted with
one anobRegenerating plasma in the film formation chamber.

In the constitution of the above-mentioned cleaningmethod,
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Accordingly, the deposition of a plurality of different organi c conpounds
is conpleted and stacked | ayers conposed of the |ayer of the organic
conpound 17a, the layer of the organic conpound 17b, and the |ayer of the
organi ¢ conpound 17c are formed on the anode. Next, in the sanme manner as
the formation of the single layer) in order to decrease the inpurities such
as oxygen, water and the like in the obtained organi c conpound | ayers,

heat i ng : - rel I e rried Qqut to emt
nater o heoT PR TN El e dodedatha BB BHa - ARR TS Hoget

anneal i ition.is carried out, the annealing nmay be carried out
inthe %%%ﬁ%ﬁj’%ﬁw% e W3Sk R #’f’ﬁ'} Het R r?‘gﬂr%%t in vacuum
after the suﬁ:ﬁrgﬁe is transported to another treatnent chanber other than
the film fornat? bh® SRR WHoRRE thrARIwRr tent Lanngd eheanipgmethod,
atnospheric air. The steps described so far are for formng layers of the
or gani ¢ CHPUATIE d§d9eBeraspeney mreit ine dicowrshginialiXy.o3Xind2B. On
conpl etion of |ayering of desired organic conmpound | ayers according to the
above- nétht i FARRF stelRreted e Arcd hdle NB3 i samd €@ | n such a nanner, a
light emtting apparatus conprising the anode, the organic conpound | ayers
adj acent to the anode, and a cathode adjacent to the organic conpound

| ayers can be produced. In the case where |layers are fornmed in a single

filmfoBREIEROMDEICRIErIGS ¢iesair hathwhqys, transportation of the substrate
can be omtted and furthAér the tine taken to evacuate the filmformation

chanber, to heslg t hesayRst '8 1 P B rhQ +95ad I S rat.e_can be
shortened to reghlt in renar%gﬁﬂg iﬁp%gggﬁe%?b%¥a?ﬁ% ?%?%ﬁbﬁg§%Pi Ur t her
%fter t heaiRsSadiRNti pned formation of the single layer or. stacked |ayers
of the organic conpounds is carried out once or a plurality of tines , it

is preferable_t.q car Qu eani ng. The clegning is carried out b
re-sublinatioﬁggﬁh d%%iﬂriéﬁ%r OV TCRATTS GTROVERS uHR® nBLPBA, °EhdPenner
wal I of the filmformation apparatus and the jigs installed in the inside
of the ﬁqWﬁWqﬁQEHﬁ%ﬂﬁﬁﬁﬂﬁ?5fd§'are heated and the heating method is
carried out by any of heater heating, infrared heating, or Wheating and by
conbi ni ng t he§d%hedt PheWFathdddm Farmpsiont apparatud|ofrdthed idmpodiionon
materials are preferable to be discharged i medi ately by using a vacuum .
punp. Al{&bogligtentcdit.ai ni ng a hal ogen-group el ement is injected through a
gas introduction systemto carry out re-sublimtion and simultaneously

di scharge theFdesosi #hon &4d 4mt ehbsl sfigutde fianmsafrddiuny i desmentrt her,
in cleaning carried out in the condition that no substrate Is arranged, in

the fil stfroicimirdesn tappar progueba by a lfi I dimdA8lor2Rpgdta iRt Jr Fask are
heat ed by heating the heating neans for the substrate to evaporate the

or gani c ieg@peuRes (dk@ip1ed 1)Q them The organi c conpounds adhering to the
deposition preventing shieIJ can be evaporated by heating the deposition

‘preventing shipglhd byaan,g!aetdy j i =il cleani i.s.carried
(out , the heati %g nmeans ?oﬁtiﬂe&%%@'{rﬂﬁ%ewgr}gsﬁgtﬁggt Fﬁg‘mnggﬁglaia'?nt he
deposi ti r i i_el. re.preferably capable of controlling the
tenpera?gngF§%%%§lg&é%@ﬁa |3%n$éﬁﬁe# e’o%ﬂt‘he or gani ¢ conpounds. At
the tine of cbeaMégﬁ t he evaporated organi c conpounds are recovered by a
gas di schar ge® 5yst% ?W%a\fdﬁ?ﬁr‘?\%t i nga Gl makken eRPArAEYSaD €.

Enbodinegt % Here, a filmformation apparatus different fromthat of
. of the invention (Example 3).

Fig.7showsafigureillustratingafilmformationapparatus

of the invention (Example 4).

Fig.8showsafigureillustratingalightemittingapparatus

of the invention.

Figs. 9A and 9B show figures illustrating a 1ight emitting
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the enbodinment 1 is illustrated in Fig. 3. As shown in Fig. 3, an exanple
in which a heater furnace 31 and a cl eaning preparatory chanber 22 are
installed while being connected to a filmformation chanber 33 will be
descri bed. The heater furnace 31 for heating a substrate is nade capabl e of
carrying out annealing treatnment by installing a heater in the outside. By
the heater furnace 31, the tenperature (T1l) of the substrate is controlled
to be 50 e . 35 150C. Further, a gate or a shutter
shown asa%‘ﬁ%i%fgg(e;% ?#n{eﬁéﬁé‘?‘%}g@%&ﬁs install ed between the heater furnace 31
and the fil mffo:{é’rat EB” %hanber %3. Although it is not illustrated) a vacuum
evacuati on means® may-bé& Sddi tF ohdPPY S At E@#ing e Régbér emirtidaw 31. In
this enbodi man%, a%%er anpnealing is carried out in vacuum by the heater
furnace 24PHEFLYE UbpbRetiRventHendeposition is carried out by opening the
-gate. Further, |aser 23 and an optical system 24 are installed in the
cl eani ng pr epd@or y 1&hakd el 2 ghamdf L guires ndda giusdiibie one exalpte dfaser
beam 21 fromthe laser to the inside of the filmformation chanber 33 by a
scanni nAeakecoonic vippavamsle of a material (quartz or the |like) through
whi ch | aser beam 21 can be transmtted is formed in a wall partitioning the
cl eani ng prepdtig=r i 2ehasbezc Zhandildiedd imherrBeiag shedeinsds s the
scanni ng nmeans 20, a gal vanomrror or a polygon mrror may be used for
scanni Ngad Ce ByYEHRas i e it @4 substances adhering to the inner wall of
the filmformati on chanber ‘and the deposition preventing shield and carry
out cleaning. Hixt I i i ondlL] t.ha 0 substrate is
i sposed, in tﬁe@f!i?mglﬁté)?ﬁg% i%nﬁggﬁg%aatt&é’%oagh%g@h‘? ?J’Fletr}ll%r%é‘r"%ﬁonof t he
filmfor i pparsf us and jigs installed in the inside of the film
formation aﬂpcgiahiat us ﬁ'e heated by | aser beamradiation to carry out
re-sublimtion, The laser b%gm %1% incl udes_| aser beam from | aser beam
source such as ¢orit | sPAP%sdi4h as oFLGHrES oSOMIRG nfagmifdedaser)
continuously oscillating or 36 ul se oscillating exciner |aser, Ar |aser,
Kr Iasercraor%"tsﬁecq:'iq{@l %ﬁéﬂ’éﬁ)&fe sHhkan geasks d aser i ncl udes one or a
plurality of types selected from YAG | aser, YV04 | aser, YLF |aser, YA103
| aser, glass |aser, ruby laser) alexandrite |aser, Ti: sapphire | aser.
Anong them pul se oscillating exciner |aser and Ar | aser which are enabl ed
to enl affERERRED FMBODIMENTS QFc THRAINVENTRONML i on face by the optical
system 24 are preferable.

Embodiments of the invention will be described below.

Embodiment 1

The constitution of a £film formation apparatus of the
invention will be described with reference to Fig. 1. Fié. 1
is one example of a cross-sectional view of the film formation
apparatus of the invention.

At the time of fprming a film by a deposition method, a
face down method (referred to as a depositing-up method-in some
cases) is preferable énd & substrate 10 is set in a manner that
the face to form a £film thereon is facé down. The face down method
is a method by which a £ilm is formed while thé face to form £ilm

of the substrate being kept face down and in such a method, adhesion
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Further, a netal mask 32a fixed in a holder adjacently to the portion ( the
portion shown by the dotted line in Fig. 3 ) where a substrate is installed
is provided and a deposition source hol der 36 capabl e of heating at

i ndependent tenperature is installed under it. A deposition source is
installed on the opposite to the substrate. A material chanber 38 is a
space of the deposition source holder 36 nmade of a conductive netal

mat eri al of‘néu%%rt@ﬁeoi?ggi) ggﬁo%ggﬁggg%ﬁggdt_ he inside is heated to the

subl i mati on tenperature g Mmeans (resistance generated at

the tinme of v e | igatio resi stance heating)] installed in the
deposi tion soﬁé%e ogﬁ'gg.lp, gf‘?'if‘s(aesﬁf}%fl&?elﬂe%ﬂﬁ' d’éb(%ﬁltse&aéﬁ a2heakpt ace of
the substrate. .The first shutter 39 controls the deposition of the

evapor at 'o’rsgéﬁisga &ﬁ%oﬁﬂ@ia%&?m%&sfébéﬁﬁ sphsteates Qs Bysthe heptsgtoeen
the heater_furnace 31 and the first shutter 39 . The second shutter 25 is a
shutter TP 2ovEr? ntPTRECYERER i tToh ebuthke sHtstrate eam berdieaiedderd from
t he deposition source is stabilized. 37 Further, a deposition preventing
shiel d 3%0fir 300Cenprageadbrgi 68 BS 15E M JRALEHLELNPAUREGLAD ddek i1ner wal |
of the filmformation chanber at the tinme of deposition is installed. Al so,

in the stixedntng lnélddie Haposd timnt A BMERINRSr el hidPorate e ©Gdd C
heating wire 34 is provided and by the electric heating wire 34, the entire

body of déosiEpDen kbaBcEhROMIRHNGSPb eke c%%a@ﬁ%@@hgﬁﬂiﬁgtatﬁbif ddyme of
(0] e

deposition, the tenperature (T1l) of the substrate 1s set ower than

the t enpesmsakLeidds fgsﬁé&ﬂm%iatf'eoaleeem&agﬂeﬁgésménd 188 n
g sni Jt:. ‘%O %e (0] r

('Eenperature (TZ) of the deposition preventin e 'S Sé

than th ena : 0 depositjon,squrce.. Further, the

t enper a%érsgm()T%) hcl(#) %tsﬁgiggp%gpg ?‘Snggr %r\l/%h?ﬁ\% sHt etRf i PRAFLES 1R theyher
the te T1). of .the substrate by at |east 10C so that an organic
comou%ﬁ%&%‘nn)&n bB18cPRET P FURE s fixed danthameiden 1k
substratge, Furtgefi_etcﬁe filmformation chanber 33 is connected to a vacuum
di schar ge® 9%t ledvarititly Fomapmdruhicest bt ithe metal mashouaimors
chanber. The filmformati on chanber 33 is al so connected to a gas

i nt r odu®SGTHANSIEE dFAIMIL restoring a normal pressure in the filmformation
chanber. Further, also in the apparatus of Fig. 3, heating treatnment in
vacuum duri ng Ioh&¥gd | M f oshate obheameltelc ataskedl 2ait ( byféheeliegbersl W nace
31. Since the deposition material at the tinme of deposition is probably
cont ani réeresitidtdn inmede (i esorEl Clas@ss )00 s HAANRNd it ddes 1k &o ithd S
effective to carry out heating 38 treatment in vacuum during the

deposi t ismrbsticraatnd t10gasefert AMAIsIRS tra e of Wa@rdd) 4 nd tNRRlsx Wi | e the
substrate being heated in vacuum deposition is carried out to forma film

with a dasivietddduliyineeiess a %@&@%ﬁ j | ayer
with a high density ashnd a high pgrﬂ?% can eéﬁﬁ%dggmg%p%%%%%qﬁe film

formati hePRELRILAS REQMN t'hf%l {%Q%ré boldy &F HRAS, slo %é?%%&éﬁ%%%rer ut

ahneal i ng in vacuum before or matron, -annea g film

e e 1Y 2 kAl o HALN" Rh6 6ot TLLSLRELRY 4 ph e e a0y

made of a metal material which is hardly deformed by heat and

durable to the temperature (T1) of the substrate. Further, the

deposition mask is not limited to a metal material and a mask

(of glass or quartz bearing a light shielding film on the surface)

made of another material durable to the temperature (Tl) of the

substrate may be used. Incidentally, in this case, the metal

mask 12a installed adjacently to the substrate 10 is exemplified,
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of the throughput. The above-nentioned cleaning by |aser beam may be
carried out every filmfornmation process and also may be carried out after
a plurality of filmformation. processes are carried out. This enbodi nent
can be optionally conmbined with the enbodi ment 1. Enbodi nent The
constitution of another filmformation apparatus of the invention wll be
described with the reference to Fig. 13. Fig. 13 shows an exanple of a

cross-seghd anale il €% 9k /0 tﬂ[ i formation paraqt us_of {:he i nventi on.
As shown in Fig. 13, an exgrrp%elif%é\r/gﬂ g ep?’é@'ﬂ%fg'\%@f & JRRBFERES 3 ween a
deposi ti 1302a connected to a high frequenc ower source 130, Oa
posi t i ory, Ips VeaEh 1 eEbe i |
t hrough G ‘Capaci 97+ 1% 908° - bedef el 6861 128985 wi | | be descri bed. 39
The deposition mask 1302a faxed in a holder is installed adjacently to the
portion (the pPortiRAT sRoMRabingmeans aghppheriand sa elgoteiy hearima
substrate is to be installed and a deposition source hol der 1306 capabl e of
heat i ng &tT¢ k3Fecbpvins babbedtad adenilpttal thd mendel nidsk Ardeositinn
source is installed on the opposite to the substrate. Further, a material
chanber mM&08s i (a despizoe aofd theellepasiiti hBagaHgCRihe) desy IRO6G dmda 10fg a
conductive nmetal material and when the organic conpound 1307 in the inside
I s heat eth the k¢ aduid Bt $ODF to heat themetal mask, so that the substrate
adjacent to the metal mask can be heated. By heating the metal
mask, the substrate surface in the side where film formation is
carried out can be heated.
Inthis case, the deposition source is composed of deposition
source holders l16ato l6c, organic compounds 17 (17ato 17c) forming
an organic compound £ilm, and material chambers 18 {18a to 18c)
containing organic compounds, and shutters 19 (19a to 19c).
Further, it is preferable that:an organic compound is introduced
through an exclusivematerial exchange chamber (notillustrated)
attached to the film formation chamber so as to avoid opening
( b of the £film formation chamber to the atmospheric air to the utmost.
Opening the film formation chamber to the atmospheric air allows
water and various gases are adsorbed in the inner wall and released
again by vacuum evacuating the chamber. Several tens or hundred
hours are taken to subside the release of the adsorbed gases and
stabilize the vacuum degree to the equilibriumvalue. Therefore ,
baking treatment for the wall of the film formation chamber is

carri_ed out to shorten the time. However, repeat of the opening

to the atmospheric air is not an efficient means, an exclusive
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tenperature ( T3 ) by the heating.nmeans ( such as a resistance heating

met hod) installed in the deposition holder, it is evaporated and deposited
on the surface of the substrate. Incidentally, at the tine of deposition,
the el ectrode 1302b is noved to the position where the deposition is not

di sturbed. A deposition preventing shield 1305 for preventing the organic
conpound from depositing on the inner wall of the filmformation chanber at

the tine SLL] LS i | led. Further., an_electric heating wire 1304
0° af 0 narebEREPLkLOARLE LUBMBLECE S DEPERRRLAR 5E: BRoAnBATLRRT g Shi el o
1305 and the enpti ﬁ:ﬁeboﬂ% of the deposition preventing shield 1305 can be
heated by the &fedf¥i ¢ hbit ERFMALIO™M sphamber ¢ pE tthe dRveRdigsposihe on,
t he tenpgratur_e_ngg of the substrate is set to be |ower than the

t enper at GFPROEFSIOBr SPYPECR Qo dihe sHLFLERERt 1R gVIsigte denosd tHlee tenpertz ur e
(T2) of the deposition preventing shield is sat to be |ower than the

t enper at GRETLFY) 0wt inmdakprsitta e sadiec movBEbAehépr tbea#Bblel enieidt ur e
(T2) of the deposition preventing shield is set to be higher than the

t enper at UrsdoWE1an examipd esib stviathet by saibsteatle 16d@epoeithalriam €HOAEYIE
conpound whi ch cannot be deposited on the substrate can adhere to the

substr at s miadp rbdA teAss addMaYss 4 &b {1058 sRETH A Qe th%;“L/ldQE: 196 are

deposition mask 1302a. Since the deposition mask is a netal nask) at the

Lime of Radseyaiaple ol hkBonkes BN GGl AEAAMSEC OBelifig i aifr Ui cal

but tapered. Fig. 14B shows an exanple erent cross-secti onal

struct urgnpof ity S I 0 0sS-sectiognal. structures, the
(geri pher al pélitre S’Sg%&t%%e %%%ggagr e%ésjhé{lrg‘ﬁg&Tﬁgr ef%‘? e %Fﬁ?ﬁﬁlﬁ’ﬁn ¥ easi | y

ener at i . peripheral parts of the openings and due to that , the
porti on?_ &%Qgﬁﬁgr%%a%ﬁ%% & EPésigﬁgier Eﬂg?%r"ﬁg (e ARRP SISt |

that a.s, the riph rts_of the openings where the nmask precision is
decreased in t@%%@sﬁ%#@efﬁéaﬁt@Fﬂé%&W%Pﬁt&@l@@?ﬁ#'@%n be
cl eaned out. As a pethod for producing the netal mask other than the

et chi ng IRLFTT RLIeES o} &Rt ko f Hrerimrle cehirt qranducting |nattal aatamiahi s
case, the cross-sectional shape becones an overhung shape having Rin the
cr oss- st gihethe mreanivh efmpyeds t1dn|1tthesubat ) atre tite tialenlaut and
then cleaning is carried out to renove deposition materials adhering to
jigs i ns%f Iheptefl tiee thesraepertie subiifatieei tempapatates(Bnd T .t he
inner wall of the filmformation apparatus w thout exposing themto the
atnosphe¥a ¢ hiby, the héatingenedns hered sstrdmey delneralted aedehd 304 icr noved
to the position on 41 the opposite to the deposition mask 1302a. Further,

the gas vl taye odppedchRient Narddd SvdEdrahbePi 53708 308 e d PER 0% O DE
introduced into the filmformation chanber 1303 may be one or a plurality

of typess SOSESH SRIEBLEL R A , . X a_hi
fr equencyéﬁe? ectri c&“ﬁ eld ?Hglggg'i rgge?oa? eé\llr: oBRfed ank cifj“'?L‘?%’rzka"gi]r‘)é"m t he

ositlon nmas

hi gh fregue r t.Q exgite the gas (Ar, H F, NF3,_ or O
(ahd gener at gﬁ%fz‘gg%ﬁ%g% g‘??]}g%% e&'%nhn%é?ﬁl%‘%%ﬂsrﬁ%m £ ?Eéé)&?é‘:gﬁ@é’ in the
filmfor i . r.. 1303 apd the deposited substances adhering to the

i nner wac{%gggtlﬁggﬂg?%ﬁ‘%;ﬁﬁﬁ ecﬁé’m‘}@ﬁ,‘—“%ﬁ%ﬂﬁ%ﬁﬁﬁ%ld@b%@@mlwgdsm el d
1305, and t epasition mask 1302a are evaporated and di scharged outside
of the ?ﬁq}%%qﬁ‘?@r Yot B e PPe g} £ AR ti P mthe: sarf age afpbhasubsdrabe i n
Fig. 13, cleaning can be carried out at the tinme of nmintenance w thout
openi ng Ih&nFLPARE R i RLinafarared on hhe uhsiprate @nd in thig ltasecase)

al t hough the exanple in which plasma is generated between the deposition
mask 13@%a anedle o @ eabhode 130 Fviimst ad athdatuesirdte. mask and t he
deposition source holder 1306 is exenplified, the invention is not limted
to that but ibleuskbuthyrasld dn@adsoi 19€PHINLIRL BBl ASPBsILDEH B # @ReEANS.
Further, a high frequency power source may be connected to the el ectrode

1302b aetraplodatledcbigdaidbRipsmyade 1 @hraded AR 2 FRSR i%?%l‘?ér?%%&'é()de or

an electrode just like a shower head into which a gas can be 1 ntroduced.

Fur t her ghbft@e280\R-deohLRABEY . EheA WAL AY: PLERSBLARY 1S 447a to 17¢)

evaporated byheating canbe deposited. Furtheroneora plurality
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carried out every filmformation process and also may be carried out after
a plurality of filmformation processes are carried out. This enbodi nent
can be optionally conmbined with the enbodiment 1. The invention with the
above constitution will be described further in details in accordance with
t he exanpl es bel ow. Exanples Exanple 1 In this exanple, production of an

el ement in which nobility of a carrier is inproved by noderating the energy
barrier gxi g4 i & C (GQIPO, il s L nul e | v.functions of
a plurality ofﬂﬂ%ypgr;@%?éﬁéat e(ri al sé%%gﬁ%lr}bviséggta%ﬁe%(?yag‘g?’ﬁ%&??on%h%f t he

| ayer ed L ME 2 Al r d.-wi_ll be_exenpl.ified. Regardjng the
m)deratig%ﬁggiy%gneﬁglrlg)%ggarﬁ%i’e’é} it etﬁélblﬁéx'ﬂ%rpt&(ﬁms (ﬂd&lf’, éFRgcé%lrﬁﬁ‘Hhe to
insert a 8g£cr:i er,i njsgctifn Iéxi/er is found remarkably effective. That is, in
an interface ot 1HeStaAILEed! FIRY e IRstaLled e erreny thmrsukarate

mat eri al Q,hi ch ppderates the energy barrier is inserted, so that the energy
barrier t3n2BE e ghubtersth®-form of steps. Consequently, the carrier
injection capability froman el ectrode can be increased and the driving

vol t age can beSTrge| jheefidms fvrmatd operttionen @an ehé. shomteaed,t Hareid s a
probl em that increase of the nunber of the. layers contrarily results in

i ncr easepvéfehebhetbet tdie diwamtgacinpodids 17NtIErd 86 €9c) abealvdoryupsed to
be a reason for that an apparatus with a single |ayer structure has the top
data of bhehelntih@obebiagth@abRONEFis f48i 800N Mdk oM WPSISividd the
such a point is solved, while the advantages (a variety of materials can be
used i N FPEIDINBE | D FHHh G eqgyl esl g r Q egyi r.ed) of
he | ayered structure being ?gdghgl?Fg?tsi gg fltifgé ghg?‘%g E\F;%‘ll']téfgéene%(?tt he

ower effngiengy g@i%tg%géfgignstructure has can be achieved. In this
exanple , in the case an gani¢ conpound fil mconposed of a plurality of

functional regigns,d .or ped tween ap.anode and a cathode of a |ight

enitting el en?nt , uérﬁs’l &se{ ?%fﬁ@é’h@%ﬂ%?%&f&%ﬂf% L}%B%UF%G HEViS 1@ ear

i nt erfacer§ a_structure hﬁi‘ﬂ, a m xed region containing both of a materi al
i o

formng A PrPSPFURETR By Ving apharality ofofwrabianatasudons

functional region between the first functional region and the second

funct i orf® REITOFMeS A9 RBE. )M Eernaliencehamber jandra plvraldiar @Ff
barrier existing among the functional regions is |owered as conpared with
that in d9ROTHHIN VRGeS tate tiomnethchedusiing i o stipposedhehatrgand ccarri er
injection capability is inproved. That is, the energy barrier anong the

f unct i orfiMIrAyidsh vEmv Rt avbder dithed deyseartiivey ddpe siitiemth REYrdes are
Accordingly ) the driving voltage can be | owered and the brightness

det er i ord@pasi eahohetistippbeisede P9 WRSHRIJH8HeARAYE, (hdt h%sraTRIA)
regardi ng production of a light emtting el enent conprising at |east a

regi on (Bodriddtindhe metal mask 12a. Incidentally, the openings of the
( metal mask may be rectangular, elliptical, or liner and they may
be arranged in matrix-like shape or delta arrangement. |
Further, impurities (high temperaturé materials) deposited
at a higher temperature than high purity EL materials (middle
temperature materials) or impurities (low temperature materials)
deposited at a lower temperature are separated based on the
deposition temperature difference of the deposition materials

to carry out film formation only from the high purity EL materials .-

Further, in this specification, substances (impurities) with a
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functional region) in which a first organic conpound is capabl e of
perform ng the function and a region ( a second functional region ) in

whi ch a second organi c conmpound different fromthe first organic conpound
forming the first functional region is capable of performng the function
and a light emtting apparatus conprising the elenent, by enploying a film
formation apparatus shown in Fig. 1, a m xed region containing an organic

compoun ) j i eqi.on an_organi ¢ .conpound form ng
a seconghi%élg% %@r{%ﬁ%ﬁﬁ‘%ﬁﬁ% |arnst%%gﬁ‘n8ﬁ %ﬁ%lr!h:f%lbi% %’?ﬁ E{Ihe
second f ' region i.s formed, In the filmformation_ apparatus shown
Th B, HRELLPERS SeOhdlich s BUBR Commor i ne BRMIIAL SRA AIRSARRRS
regions js to be formed.in a single filmformati on chanber and

correspo ’o‘F%r’cBl%fat‘?l? R dexert yublimasdent tenresakure are namadlased. A
substrate in which an anode is forned is transported and set. The substrate
as heat etPHytemBRatHE Madierisdds + hdlsenpthat igh (Fu)itf Rlheathebsitalat e i s
adjusted to be 50 to 200C, preferably 65 to 150C.. Further, at the tinme of
film forsithlbmtedettampdideurangeiiytwfe bhewashsitieah eghsr SRimper ditrdedner
than the tenperature (T2) of the deposition preventing shield and the

t enper atan@th&pweir tdmpaepnntd 468 npmeYe s mMI@d s tehferataeb na® 36 d1ner
than the tenperature (T3) of the deposition source. At first, a first

or gani ¢ Dncdereh 1749, shemetkdriA 4 BEpbsTREE ke SPEEPEYe ]t%?ng | ted.

. . : et d
Incidentally, the first organic conmpound 17a is previously évaporated by
resi st anges 45revifaid i et.ed r te by .apeni.ng a
(?hutter 19a 23[ the ti % %Pgé'g%%tgittPgn.ﬁ%og\%sgsq%%ﬁ]%{?é%&i r‘srf%/fbﬁ:ﬁct itd%al
-egi on 210, shoyn i ' . he. fornmed. Wil he first organi ¢ conpound
17a bei %%epo%ée@dfﬁg%%bﬂﬁt@% tsﬁpgﬁgﬁgﬁetc’oﬁe E}éﬁ@é’irte gf‘ E@E%r’f&aglrsgani c
conmpound 17b %&%{ﬁ% 5n. .second material chanber 18b. The second organic
conpound 17b i's al§8 8redPEuBRy eET A0S GREPHSYRISCehde sakliing tdee
scattered foward tge supstrate by opening the shutter 19b. Here, a first
m xed r GO PE PEERFEARPIIL IR 1 | Lo Tof g ithecéppeshbiay matediels .second
organi ¢ conpound 17b can be forned. After a while, only the shutter 19a is
cl osed ghdFMfe RedddgHhd mptiied anrphmemdryed deposi t ed. Consequently, a
second functional region 212 can be fornmed. In this exanple, although a
met hod for fodnilegoshéionxpdevegtingbyhis dilltsafies usteyatenioss bidhgstiwm t ypes
of organi c conpounds is described, the m xed region may be forned between

the firstf fonotgaoniat compbandans thieei seeprdifllaetimnelimbast aBpdy idapeasi ting
the first organic conpound and then depositing the second organi c conpound

under tHes dapeailliean AINOSHIEILLOF diehbideo Ny Rt 5 shgxhg While
t he second organi c conpound 17b bei ng deposited, a shutter 19C 1s opened to

deposi t 13 mhked OF GG XRBUNHIIEL SEPbE ahﬁc%§;5$69an%{érﬁbg§%% er 18c

_ The third organic compound 17c Is also previous evapor at ed

it o8 e e ald oeefoUoge, 1 VA1 LSRRG 088,

or gani Cd%m%qgnlég‘e%%tﬁlﬁ% tspxiicra.deoig? r]':{nce %%%li%dhéggiggnwfge f104r rjr_gd.
adjacently laid and by the electric heating wire 14, the entire
body of the deposition-preventing shield 15 can be heated. At
the time of film formation, the temperature (Tp) of the
deposition-preventing shield 15 is preferable to be higher than
the temperature (T1) of the substrate by at least 10°C.

Further, the film formation chamber 13 is connected to a

vacuum discharge treatment chamber for vacuum-evacuating the £i1lm
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After a while) only the shutter "19b is closed and the third organic
conpound 17c is deposited. Consequently, a third functional region 214 can
be formed. Finally, a cathode is fornmed to conplete the light enmtting

el enent by the filmformation apparatus of the invention. Further, as

anot her organic conpound film as shown in Fig. 4B, after the first
functional region 220 is formed using the first organic conpound 17a, the

first m | d_af f.irst ' d 17 dth
coond. (oA e D SR pRell s oPs SR e e R PORE Adnal

second organi ¢ conpound 17b"i's forme er 1

regi on | :Sq.f usin he second organi c conmpound 17b. Successively,

t he seciﬁ% ‘}n;\@eéig&gggiaoﬂagggiilgaigy A h §YPRS YR HEP ML BT RE™Pecond
functional region 222 by simultaneously depositing the third _organic
conpound $¥¥OBYMP e ip SrArPUYP openichyhehbilsdut tPercolr¥ingift 2003 v e &t he
shutter 19c is closed and again the second functional region 222 is forned.
Fi nal | y Fa Vé&UuNBdéepgepopfiethe of tbnpf eteat hen |¢hpmberidan e elcbiewed Since
the filmformati on apparatus of Fig. 1 capable of form ng the

above- ménd spEdrsegihf tusbomamdmpunhtdas £foom the mingast decam@elaasf i | m
having a plurality of functional regions in a single filmformation

chanber dilsehariger syetemicarhad wuitnaled.egi ons are not polluted wth
impurities and al so m xed regi ons 47 can be forned in the interfaces of

the functionaFui-e8keeNsSthbNeilg BHPHEL IBALRARS FBIWE s & e £H L G NY

el ement having no clear |layered structure (that is, no clear organic

|F []??Lfe ?@g%shgaf@irleg]g}éiggﬁglt i&%%hgﬁ Bhyralif rgﬁ%fé’?éﬂn%{‘f %%’Ls%%:é I"efe
( , T pparatus o 1'9. I'S Capable

film formation chamber. In order to prevent introduction of

impuritiesintheinsideoftheapparatus,asagastobeintroduced,

an inert gas such as nitrogen , a rare gas and the like are used.

These gases to be introduced into the inside of the apparatus

are subjected to be highly purified by a gas refining apparatus

before the introduction into fhe apparatus. Accordingly, a gas

refining apparatus is required to be installed so as to introduce

highly purified gases into the apparatus after the purification.

(_E As a result, oxygen and water and other impurities contained in

the gases can be removed previously, so that introduction of these

' impurities into the inside of the apparatus can be prevented.

As a material to be employed for the inside of the film

formation chamber, aluminum and stainless steel (SUS) specularly

polished by electrolytic polishing can be employed for the innér

wall faces since their adsorption capacity of impurities such

as oxygen and water can be decreased by narrowing the surface

area. Accordingly, the vacuum degree in the inside of the £ilm
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of carrying out vacuum annealing before filmformation, during film
formation, and after filmformation, and by carrying out vacuum annealing
during filmformation, the nolecules in the mxed regions are well fitted.
Accordingly, the driving voltage can be .decreased and the brightness
deterioration can be suppressed further. By annealing (degassing) after
filmformation, the inpurities such as oxygen, water and the like in the

organi c I fornme n the suhsfrate_g e further remved and the
or gani ¢ %%Fr%%o&' F%@?’%‘E"ﬂi geﬁ?egﬁ?: GEr}Lsh ty£‘ér]r(§’ a P gh A9t § "eds T8 or med.
This ex pt | | I.y..conbi ned._ wi.th the enbodi t 1, the

enbodi m%lgégg;h%ﬁaé&eén%g%?ﬁe%tk%%ﬁﬁﬁ%kf t etjé%?]?f“?ﬁgf’&’i‘tﬁmﬁlﬁ | m
formati o(g%a]fjgarat s of this exanple will be described in accordance to Fig.
5. Fig. a5 ﬁb‘f)eWFsz?eWeweofu%% Fo¥ nfh8r ABPeEn MePPSrat uFhese Fig.
5B is a cross-sectional view Conmon synbols are assigned to commpn parts.
In this ®EpiEts peenRFERrable fachavepesustageganeet baempe e ivialent( r ed,
green, and blue) in three filmformation 48 chanbers of an in-line type
filmfortatIneh Qppkass (RVenrys i soughndns cod tween feemtéorriéon chanbers

will be exenplified. Incidentally, a first filmformation chanber 305, a

second fil m f domthieofiitinafbenaBifn aphmatdd o Fitlgm Lorsmidconmhathar 310
are corresponding to the filmformation chanber 13 shown in Fig. 1. In Fig.

SA, nunefcaimaXibrddrRotasraeiogdt Chaidera paethadfitq okhRat @fh £ HAIME iins
vacuum evacuated to decrease the pressure, the Substrate installed in the

| oad chaiekane £180SRAMH 40 ik rﬂﬂ-ﬁé)@i 0 aﬂfee 5ahn the
(fi rst transportation chanber 38%%?&&@5 S S%IgtengES?gus ygnﬁ%%qec&%ln

hol der s 3k |is i ect | -holders, an e substrate 3Q4 before
t he deposi tisgr?%in?d%%gﬁﬁ%eggg%%ﬁeﬁ%f%gﬁgﬁgsEOSB%gff'%ir]om#c oraﬁ:ithzfn i's
finishe uent | t he .substrat.e .304 and the _netal nask 303 are united
and tra%gpor{eg)q}?#it%ts prﬁl}ﬂ%rpr?ﬁﬁec&r?n@n 36‘53 FRsrate at e
exanpl ST va&ugﬁdi Schar ge means _and a heating nmeans for the substrate are
i nst al | ed™% %h& Y SPEPRETEPoPE at P ORCER AR S ERRL ¥Rt 419 FheueDEd8WEm
anneal i ng before the deposition and renove water contained in the

subst r aB@ SO @bovendheeateriglnsenns Bayike intstalled ran ondeyr o
installed in the first transportation chanber 301. The hol der 302 conprises
a mask HEPFOVE Fhehdfitlm £ omaiticn effulaiency control mechani sm auxiliary
pins and the |ike. The netal mask 303 is fixed while being matched with the
proj ections oHstihg whekfhdimdformatidheapplsstas esiddén i n Yt admakelshe

metal 49 mask 303. The substrate 304 on the netal mask 303 is fixed by

 the auxiilt possib s to@arsnpheandeadfi nightn ¢hbgamBEeHe £ 00 FBLALtIBSK 303,
the shaft is noved to z-axis direction to nove the netal mask 303 again and
the net anneRaking0bh ¢adubieidtlis] £ 818 £3%had i, &ed amﬁealing in vacuum
( after film formation to result in improvement of through-put.
Further, an annealing chamber enabled to be vacuum evacuated is
connected to the film formation chamber and the substrate is
transported in vacuum, so that the annealing in vacuum before
film formation in the annealing chamber connected to the film
formation chamber or the annealing in vacuum after film formation
can be carried out.

Hereinafter, using the film formation apparatus of Fig.

1, a manufacturing procedure of a light emitting apparatus
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the auxiliary pins, so that the alignnent of the nmetal mask 303 and the
positioning conformation of the nmetal mask 303 and the substrate 304 can be
conpleted. Incidentally, although the case of positioning conformation by
pi n-al i gnnent nethod is described here, positioning conformation may be
carried out by CCD alignnment nethod using a CCD canera. Further, at the
time of transporting the substrate fromthe first transportation chanber

301 to thembiist %iéﬁngﬁg tign &E r ﬁa 'P ' ref et %Ie to keep the
substrate féon1t% atnnsﬁﬂ%?ﬁ% & %gﬁ §% an a?%ygﬁeasi% %%$d%%h§5£
Accordin%% bef the substrate transportation, the first filmfornmation
chanber A anl%é ?%EIB% ?/zfcé{}l?rﬁed'ft ?ﬁe R A soppoyed hayerwilde £ r st
transportat%on chgn&er_SOl by the vacuum di scharge neans. In Fig. 5, the
first fiP $OFRELPEY Ehihpehe soefexenreyiachiv tA- a Biidw A iitsy dfchsiosi tion
sources 306. Each deposition source 306 is conposed of a material chamber
(not il | tRe¥iRGdFheof lowodfifemrimangerctabipouhd dhd £idhutieemyticn
illustrated) for controlling the scattering of the organic conpound
evapor at @ambpexhe material chanber to the outside of the material chanber
50

At first, a substrate in which an anode is formed is
transported to a transportation chamber {not illustrated). As
a material for formation of the anode, a transparent conductive
material is used and an indium-tin compound, zinc oxide and the
like can be employed. Next, it is transported to a film formation
bretreatment chamber (not illustrated) connected to the
transportation chamber (not illustrated). In the £ilm formation
pretreatment chamber, cleaning, oxidation treatment, or'heafing
treatment for the anode surfacemay be carriedout. As the cleaning
of the anode surface, the anode surface is cleaned by radiating

UV rays ip vacuum. Also, as the oxidation treatment, UV rays

are radiated in oxygen-containing atmosphere while heating at

f“‘\l

100 to 120°C being carried out and in the case the anode is an
oxide such as ITO, the treatment is effective. Further, as the
heating treatment, heating is carried out in vacuum at a heating
temperature of 50°C or higher, preferably 65 to 150°C, which the
substrate can stand to remove impurities such as oxygen, water
and the like adhering to the substrate and impurities such as
oxygen, water and the like existing in the-film formed on the

substrate. Especially, since an EL material is susceptive to
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by opening or closing. Further, the first filmformation chanber 305 is
provided with a substrate heating neans . Further, although it is not
‘illustrated, a mechanismfor aligning the substrate heating neans and the
metal mask 303 (including the substrate) is also installed. A plurality of
t he deposition sources 306 installed in the first filmformation chanber
305 contain organi c conpounds having respectively different functions and

cCoNposi Nge | OF DR aund . f.i | | i emtting _element...In the
first fil nf%%lr(rprfati on&éﬁ'ggo'é’ﬁlc6&?#&38%%%%%%1@8’3%85 %f‘grgﬁe it %Hese
deposi ti C cessively deppsited b he met hod described in

t he enbo%%n%%’%ﬁ 1181‘(?)??%%%&%‘;%%%?]@3 1‘5%/%0?%?%?% Wr%fé%‘?*@’a‘ﬁ?c conmpound film (in
this case, reﬁ)- P{Svi Qﬁ a plurality of functional regions. At the tinme of
deposition, in otder “t8 i%@q%esébéﬁ%gg dto t Kae obsviecdrertileoned m i n
the substrate face, filmformation is carried out while the substrate 304
bei ng r AR ELESAL s anapanta®teeutitn foamepdrnathambexr $8cmrihout
transportation chanber 307. At the time of transporting the substrate from
t he firRe¥ng gxposed: tore theeimrB30sitre the thec dndmt fEanspoL dmidhambeianber
307, it is preferable to keep the substrate fromthe atnospheric air and to
mei nt ai Nt hi¢heasubstdageer isnstheritibe tife B85-A0tR FRIAL FBEK thddadohe sane
opening pattern, in the second transportation chanber 307, the substrate

304 and ddingreietl dmalwaA8. aTacIeRAANAY | HeR eaqk %&ﬁ{at&%e MAdhen 51

nmoved so as to carry out proper positioning for the filmformation of the
second G aixer SYHBIR! iy h i d .agai n.
Af t er that?ﬁ}%n conpl e??%nb%ﬁfgﬁgugl ?gﬂgn%%#egﬁﬁéféggsﬁét legﬁggﬁf!r%%% the et al
(rask 303 s idyoverlaid and fixed. In the case of using a netal mask
with a different pattern, a new mask is previously nmade ready and al i gnnment
with the subs %t@ammb%acarri.ed out in the iecond, transportati on chanber
or the second fil1mFornar conatigndisans Fpghalind Whids Peied sopnested
transporteg to.the second filmformation chanber 308. At the tine of
transportS HgCtHel S FEHRHIO™ FRARPRE 1o VGTHUN-SYasated bY aheidefrRe7 t o
the second filmformation chanber 308, it is preferable to keep the

subst r at%&Y PP Feom s peosphgiricapgessunai e @ibouthdé Pacndnteeghee The
second filmformation chanber is also provided with a plurality of

deposi t V@#FWBUEYESUATE & tbsthatleovwesapireg seansy arbriat itdel Isa e carang’ i N
the first filmformation chanber 305, a plurality of organic conpounds are
successit¥sley Usehb amoll elepbst t edmpo 11 coapsenasd aicddudazonpewpd fial m (in
this case, green) having a plurality of functional regions. Further, the

subst r alcey®@bmps mayabeponsedlledaih hkdmb iKAPER0r iRt fahaneima@onAt the
time of transporting the substrate fromthe second filmformation chanber

308 o ihanblirth bEABENGS FahbeB IAIET 130hon b ahifle! BEARLG LA LoEP the

substrate fromthe atnospheric air and to nmai ntalin the vacuum degr ee.
(J with organic substances, mainly oil, from the discharge means

is prevented. The inner wall face is specularly treated by
electrolytic polishing to decrease the surface area and prevent
the gas emission. For the purpose of decreasing the gas emission
from the inner wall, a heater is preferable to be installed in
the outside of the film formation chamber to carry out baking-
treatment. Gas emission can be suppressed greatly by the baking
treatment. Furthe;, in order to prevent the dontamination with

the impurities owing to the gas emission, cooling using a cooling
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the case of using a netal mask with the sanme opening pattern) 52 in the
third transportati on chanber 309, the substrate 304 and the netal nmask 303
are separated from each other once and then noved so as to carry out proper
positioning for the filmformation of the third organic conpound film and
the netal mask 303 nay be aligned again. After that, on conpletion of the
alignnent, the substrate 304 and the netal mask 303 are again overlaid and

fixed. | S f ' tal, mask with a different patfern, a new
ek s HedllinBAPEnE iR B8 Sl IR At e Prbl R Rt LSt e
carried out in the third transportation chanber or the thiyd filmformation
chanber . IAHBIFL th@anRedtr & agogn degreespsr fad as 1he ki Y ¢4 idam fher mat i on
chanber 310, At_the tinme of transporting the substrate fromthe third

t r anspor?+oEhanber 309 to the third filmformation chamber 310, it is
preferable to keep the substrate fromthe atnospheric air and to nmaintain

t he vacuum ddgreze time afivaeun ¢viadea hon off tieafhbn fosmat sonphawibéad Wi th a
plurality of deposition sources and substrate heating nmeans and in the sane
manner igAdsnntierd fuatet ianl ddydde] oacyjait aldHeriofg AodahieC iGAEOwRAy are
successi vely used and deposited to forma third organic conmpound film (in

this casef theul)lh@ommetd ol dhahbéy, thd HAELL MK I 880N abP tlilke
substrate 304 is transported to an annealing chanber 312. At "the tine of

{ r ansporgic\briih s sl al ah iR FhnbYeh! A AN LRG0 Lo the

anneal i ng chanber 312, it is preferable to keep romthe

at nospheffe £ahfy Egrrﬁaﬁﬂg t Y 35, L08. Y46 gn%éj%%;ﬁ%%};ééalgf%h%ggq ng in

t-ransportation of the substrate to the annea Ing C

acuum .ed .qut, After depqgsitiqgn and the vacuum degree_is further

i ncr easzg'ﬁlb?ﬂ{a::\d elé\J/;cruaunrﬁpd)ergtreg 4t t?‘lg ?iaggsoglfnﬁetéfeﬁﬁ 2dhY &FRdal i ng
at 100 to 200C is preferably carried out. By the annealing (degassing) the
i mpur i titgls‘:a §ﬂ%ﬁL5§98M l%é’te@rteé]nlayttﬁé’ Prereatnent @P&eﬁ*ﬁl%l%g\?ﬁ&@ﬁd | ayer

fornmed on the substrate are further renoved to form an organi c conmpound

| ayer witiFef RegR9dEReREDOREadaimithe Fidm formatinprchamver S meshani sm of
the substrate may be provided in anneal chanber 312. Finally, the substrate
304 is tifaASpEraEs o6 Wit Fhiroadhchather D8sirahillyaf tiee saabstnerte ghd chs
introduced to restore a nornmal pressure, the substrate is taken out of the
fil mfordsaheofiedppar theasheating treatment carried out as pretreatment

is transported and set in the' £film formation chamber as it is
heated without being cooled. The apparatus illustrated in Fig.
1, since the heating means :for heating the substrqte is installed,

( the heating treatment in the iracuum, which is the pretreatment,
can be carried out in the film formation chamber.

Now, heating treatment (annealing) in vacuum in the f£ilm
formation chamber is carried out before deposition. By the
annealing (degassing), impurities such as oxygen, water and the
like adhering to the substrate and impurities such as oxygen,.
water and the like existing in the film formed on the substrate
are removed. In order to remove the impuritiés removed in such

4 manner, vacuum evacuation is preferable to be carried out and
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After an inert gas is introduced-in the anneal chanber 312 to restore a
nornmal pressure, the annealing may be carried out. After annealing is
carried out in vacuumin the annealing chanber 312, an inert gas may be
.introduced in the anneal chanber 312 to restore a normal pressure. In such
a manner, by carrying out alignnment of the netal masks 303 every tine after
formation of different organic conpound filnms in the respective

t ranspor i o} i rmati o happers), a plurality of

or gani ¢ %lgérrp‘g%%%&?r?%éf%énﬁ%% #%}%tgarfaﬁsﬁasﬁﬁﬁggeﬁppar atus while the vacuum
degree being rgint a}ined. .As descri bed above, since functional regions

form ng one organt cIBHOSIEEABIFRAFT ISR O3t et R ibl foxma tdongrhanhqry
formation chanmber, contam nation with inpurities anong the functional

regi ons Earvivechivibs deaculiurevecyatedctot the vatuuh cdemté @noBppat Aeis i s
capable of formi ng m xed regi ons between nei ghboring functional regions ) a
| i ght erffexs ngo eb €BeRa) hapiregeaapliyr aloitly tof Fonfctions aw theutt iGleeage | ayer
structure can be produced. Although the apparatus which carries out

f or mat i ofepdsihions gani tixonpomgdnfic neompsowed cuizhedid nevhpsraxaaplsys the
filmformation apparatus of the invention is not limted to those with this

consti t utéesins tarice Nodatinsg tA0S s EOPEESE Ndowatd | Thd QYR #:90: & ey R@{erf OF
form ng a cathode on the organic conpound filnms and a treatnent chanber

capabl e e spattag 19Rei 4 bpbhes @ttﬁﬂélgiﬁé%'fq{%posﬁﬁ.d}f .degh%feJJiﬁgﬂé@t i on
an

of the organic conmpound filns having the red) green, bl ue "l um nescence
may be igEpRsae ULy rther, Irr%qﬁbras eaping_the.transportation
(f:h_anbers and the ?i?cr)# gr%gt isgr?%c a erlksﬁg%%é/m%lq% ?ﬁ%gegxgnao@g%a;ﬁoee
install apj ratory . .chanmber. 22 sho in Fig. .3 may bpe al so
i nstal l :‘%E@Jﬂ{ewgg %gﬁgﬁggggﬁét %?Of"@?arﬁféﬁ%rmmgﬁii Wﬁsgs&&ad(%@si tion
masks an 1 un- seiﬂ depf:)éi ti og EBSKS may be installed in the respective
transportation thatet¥® afiiPFhEat&splct i VBCEAPREROLHut Aén toarkidies ofThi s
exanpl e {3y, optiqnal Ly conbined wth enbodi nent 1, enbodinent 2,
enbodi nent %g?ietoj?&éx% gyef'.pa%:?tur@xgr?}iﬂe% Fhegzabpieabe L hsakfd &of
apparatus that fornms up through the organic conmpound filmis described. In
this exdfplt® 280°Exppoeterablyi 65 te J0/en bl &hseamsef ovharent itay apear at us
that conducts to the sealing of the present invention is the inline scheneg,
wi th refRsicate FAE. the thmei gf @epesibiencetutmmesimudendt€s of | oad
chanber, ‘

the substrate is set to be lower than the temperature (T,) of

the deposition preventing shield and the temperature (T,) of the
depositionpreventingshieldis set tobe lower thap the temperature
( (T3) of the deposition source. Further, the temperature (T,)
of the deposition preventing shield is set to be higher than the
temperature (Tl) of the substrate by at least 10°C, so that an
organic compound which cannot be deposited on the substrate can
adhere to the substrate.

In the apparatus illustrated in Fig. 1, a heating means
for heating the substrate is installed to carry out heating
treatment during the film formation in vacuum. Since the

deposition material at the time of deposition is probably
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fromwhich a substrate is transported. Note that the term substrate as used
inthis exanple is to be understood to nean the one with either an anode or
cathode ( anode used in this exanple ) for use as one electrode of a |ight
emtting elenent being fornmed thereon. In addition the | oad chanber 501
cones with a gas exhaust system 500a, wherein this exhaust system 500a i.s
constituted including a first valve 51, a turbo nol ecul ar punp 52, a second

val ve 53 i l.ve .5 .a.dry np 55. Additionally ip this exanple,
ne he nepBtadiAbedB o tnBlE 8y BLYa Rt Gicv PR oty b dkon oo a
gate-blocﬁed I&QQ gpanbgr, an alhgnnent chanber, a deposition chanber, a
seal i ng Chamb&r T&Td T R GAEF AP thdaadiing trepdmeat 1ncrReEdws dwEingn or
stainless steel (SUS) with mirror surfaces through treatment of electro
pol i shi ng¢ SSSRFL bR HeP jaMidy gasegalcontiadimest dheithef £al® .-t ol tsuammabi | ity
to reduce an adsorption of the inpurity such as oxygen and water by making
sur f ace BRRREHf Whikle rdiadsubaltirateabkeéng haabddi in orgcuunt erdegosianer S made
of material such as ceramics or else are enployed as the inside nmateri al

whi ch 56is Gamriedaidd tbhbrpod ek heedroh exieeneby £E66. tiNthddtarddese
material s have surface snoothness with the center average roughness being

| ess t hatomse@apret 1¥ 0 &30 olfganAlt BQMFBuhaeléiréﬁ%iWﬁJ ‘éehx'@%ha&eﬁsi@ %.n:?al ve

having a gate valve, a butterfly valve that functions also as a ‘conduct ance

val ve wid inir ginatiy bk be Aoad N ithvaliente Bofipbang VA ek Migsecond

val ve 53 and the First) a pressure of e [oa iSTO

reduced r 5 1 e d valve .53 opened, next

(pr essur eﬂz?it eéjl %gggigﬁgnggir%égfh?s hr%lglg'gl o 1?0&3 eamﬁieg% %@? e@%of {%)gl?um by
t he tur | ar._pu 52 with the first_valve 51 and thjrd valve 54
open. Nng%ej?%g][%q hgrfggrggtgymif%cﬁﬁgrelﬁfﬁnph%?/ F&oPepPhcérata-h 3 Medifani cal
boost er uqﬁé‘ep alternati ve%%/, the turbo nolecular punp is usable after

i ncr eased YHP VA IRt byt hghamihode sdsddithdhan edactname one
i ndi cated by nuneral 502 is an alignnent chanber. Here, alignnment of a
metal R Ho PG HAF HEP Bt ranspeFtingerePeney Mitthl hhekkr slectawa f or
deposition at a deposition chanber to which it will next be transferred.
The al i gitdinklichdiser hode mapibstyquappetietton amjewieiss @romatanitom of a
substrate. Additionally, the nethod explained in Fig. 5 may be enpl oyed in

t he al i gremsitvereilead roer Erofdalidd tinedd y a beoekiggnprépeheywbes iAMADit
conpri ses a gas exhaust system 500b and is shut and shielded fromthe | oad

* chanber ke lor algateonneratbpsRtaktibhheandt Hel AdnOmRNt L GIPRHYpeARI2 1S
provided with a '
' showing luminescence.

In such a manner, deposition of the orgapic compound 17a
is finished and a film of the organic compound 17a is formed én
the anode.

Further, in ofder to decrease the impurities such as oxygen,
water and the like in the obtained organic compound layer, heating
under pressure of 1 x 1(}"4 Pa or lower may be carried out to emit
water or the like entrained at the time of deposition. Sinée
the deposition material at the time of the deposition is probably
contaminated with impurities such as oxygen, water and the like,

it is effective to emit gases contained in the film by heating
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cl eaning prelimnary chanber 513a to thereby enable of cleanup 57 at the
al i gnnment chanber A502. Note that the used netal mask can be cl eanup by
providing the netal nask in the alignnment chanber A502 in advance. Next,
nuneral 503 denotes a deposition chanber for fabrication of a first organic
conpound | ayer by vacuum evaporation nethods , which will be called
deposition chanber A503 hereinafter . The deposition chanber A503 conpri ses

an exhau Ip addi.tion, this is shut a shiel ded fromthe
al i gnrrenf%c‘ﬁaa/l lgﬁna%%%% 8?8856258P'novh§ﬂd%ﬁﬂeq ng ?ir%%eFaiieRBFFbOPh’es

al i gnnment chana‘er A502 ., the depaqsition chanber A503 is provided with a
cl eani ng®PFELEHOry ChgRTetereble to transperiidiesubsiEpbeito apr Erember
that has the structure shown in Fig. 1 is provided as the deposition
chanber BEBILPERLichambaen odhest thar the il fFamnetdompchaubenyeitivich
emts red light. Additionally provided as the evaporation sources are a
first evepeaingrtlspsubstpade tedihve Eitnesphiegde a1 cpdtheocabriad et
injectability, a second evaporation source provided with an organic
conpoundaNi¢al g eit raaswpant abi lity, a third evaporation source provided
Wth an organic conmpound with hole transportability for use as a host of
organi ¢ conpouns dd ha Fass et 1@ 4 f th ey, t] e
provi ded with an organﬂi’%ﬁﬁzzonpound W t héfé/u?ﬁj?lnes%teﬁnt hla'bi it @ %qﬁ'%tﬂ ¢

CVEPO" Qi S S Bt EHo e A2 BB 0N ATV 10 10 Blockio i 111,

and a sixth evaporation source provi an organic c oun

el ectro ) tability. is also noted that. jn this exanp]e,
(go.pper ﬁ%ﬁ?oﬁ%nﬁ%ﬁ%%bﬁé%?g?%%t ast et i ?Tihlrj["érémiﬁnéaiifs% S the
rganic nd.with hole injectability thaf provided in the first
evapor atﬁgénr&g%ﬂ“r ggfmif:lﬁn-%l??lﬂf?\ﬂ 1-Tapht W%Q%Bﬁ%rﬁﬂ makenbire sTHHEHY |
(abbrevi(ﬂt ed a§ "a-NPD' hereafter) is used as_the organic conpound wth
hol e tr aifedort ABTTEF PRARGHAotdERe itime et deppel tlepang than wance;
4, 4" - di car bazol e- bi phenyl ("CBP")is used as the organi c conpound which
becomes e apdealinavatdda hot HE0 Chafter\dgmorsitt ioon soBycthe Anibalindg, 12,
13, 17, 18-octaethyl-21H, 23H porphyrin-platinum( "PtCEP" ) is used as the
or gani ¢ (IpgRRmthal Bif teand him demmadbidn t yhpronpubetlt ies shehf asrdtygen,
evapor ati on source; bathocuproin ("BCP") is used as the organic conpound
with bl otkiery sl |tihey likevidedhenotfankclf EbmpyaRar BAYOR SOHMRE®; orNthe tT1 S
(8-quinolinolat) alumnum ("Alg3") is used as the organi c conpound with

el ect r osubsanspos taalel EukyhpEoreAGGed Ntd FROrH dhNoLYARPE LN RRE GRred t 1S
noted that the organic conpound |ayer conprising regions having the

functi ongitd hdigH MR} lddd a M@q%@f@@?”abi lity, |um nescent
y ‘can

ability, and electron transportabili e formed over the anode by

A S0 not 6t hat ot EY Sraaareetsskr'e 8 Fes; 2081 At S HPNEA ace

Al'so note that in thi's exanple, _region’is _
(oL e sl ks, PSRN, B RO S Suapal o o
regions e ffl%rwn%%own in Fig. 2A.

Thereafter, the above-mentioned single layer formation
steps are fepeated to make desired organic compound layers and
finally a cathode is laminated. Incidentally, in thé case of
layering different deposition materials (organic compounds and
a cathodematerial), layering stepsmay be carried out in different

£ilm formation chambers or entirely in a single film formation

chamber. As the material for the cathode, materials containing
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59 respectively at an interface between the hole injection region and the
hol e transport region and at an interface between the hole transport region
and the electron transport region including a |um nescent region.
Practically, after formed a first function region through deposition of
Cu-Pc to a thickness of 15 nm both Cu-PC and a-NPD are deposited by a
vacuum evaporation at a sane tine to thereby forma first mxed region with
a film thdskdessy of tq; n, fabricate fiJ m. a-NPD to a

t hi cknes@Ei of 40nmtho t'hg'rli:g'e%}“o;(%g&’sgé%o%adlc T I’%?ic&‘? Végﬁoﬁ,sr?%ﬁ 3R by
formati e d mxed region with a thickness of_ 5 to | Onm by

si mul tagf&@étg%%u%%]e%%%?%‘#bn FHe 28 Yan @PCSP e clirads made) ahabldAshi e a
film of FBP t.0 a thickness of 25 to 40nm thus formng a third function
region. Y MHSS D G tedmiing Mahandntg uixed (i Mg eghen= BBt h I0BMaind

Pt OEP are deposited at a same tinme) thereby formng a third m xed region at
the entitetdpsst pBesigdest hgttrrbdumuaEb) ona rtghohl dleetimie, tamlite third
m xed regi on has |um nescent ability. Further, both CBP and BCP are

deposi t elastridrl andedusAlaelent evdponattietrxdnphi fiddn t [Modlsrefenaflyd to

| Onm thereby formng a-fourth mxed region. In addition, a BCP filmis
fabri catediighta ¢l ckhessappaBatust Bumptesihgothel auoll, f ¢het iByang@ on.
Furthernore, BCP and Al g3 are deposited by siImultaneous vacuum evaporati on
to a filadorpowknassedfs 2di@de@t Mo | 1 i Naf@r f £ f 1 xed
regi on. Lasl?jlb y a f%?l m of g\l g3 | .mstof grﬁﬁegh?geé ?Iﬁl‘?cfﬁ%és@{% 2%51%51 t t;ﬂ:;n

enabl i ngd ofpat i e i NGt 60 r.req (tht Qve
(-process steps, a |rst@o%%é%?%ﬁgogn%g%%§ I%?/%r bfesgé]ggu%u'\)‘[%éhedgeﬁ%ggﬁdul d be
noted t |1y 4 apation.concernjng the first, or ic. G ound

| ayer s.@“ﬁ%&tﬁg# or \gignl%)éacl‘:“o%%%ﬁ% el FPBP%%F?’FH%‘?&‘?B&‘??@H &13.’ not her
are prowy I.n.Six_eyvaporati.on_sources respectively and the organic

conpou n:/qu:gnsdeérlrz)lns cfuﬁgﬁego?%i d%ﬁ‘@gc‘ﬁﬁﬁﬁ E\Fﬁ’ﬁoF]aFPBﬂg(‘)PuF he% dMOGHFiGe
conmpounds. Thi.s exanpl.e should not be limted only to the above and may use
a plurality ofPof§afPdecSipderaetisadioi gndprprede strysiiveec ofpshaee
provided in a single evaporation source should not always be limted to a
singl e d¥eHT WWap Singleadidal ¥osmatilon whembeas prieordedamilty, threaddi ti on
to a single kind of material provided in an evaporation source as an

or gani c depesdii@nnischircesi weéddehe abstiiyedanbDtherhe gafume o paU Rtet hat
serve as a dopant may be provided together. Note that the first organic
conpound licayshowmsiraF pgurzs ahy Rigf anct Of RSk id0 bk pBisARiidhs My
be used as these organi c conpounds conposi ng an organi ¢ conpound | ayer

whi ch eriftisstthdepegitighy. of ttHeé dryahd Nebigolhat 1£§§redﬁ&9{é‘bix:§%n§%w ces
may be designed so that a mcroconputer is used to control the deposition

speeds toapdhd Attt ibgnakiys:i Mgt §ha££afgfa;%gt acicsrhing;e&?r%ﬁ'ee to

control the ratio of m xture upon sinultaneous rrcation a plurality

of orgagi Q y SEXle oED ne ;i ndi cated by_nuneral 506 _is an
(-al' i gnnen;bgg%a%g#g@l?%?e?a? gnmentO%f %ggrr%tié]lg r?a?i?%% B%Js"‘f'#%ﬂpnga& a

substrapegbhic compound 17b in the inside is previously heated to the
s.ublimation temperature (T3") by a heating means installed in
a deposition holder and a shutter 19b is cpened to start the
deposition {second deposition) and form an organic compound layer
of the organic compound 17b on the organic compound layer of the
organic compound 17a. Successively, in the same manner, on
qompletion of the deposition (second depositibn) of the organic

compound layer of the organic compound 17b by ¢closing the shutter
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on the netal mask are done for deposition at a deposition chanber to which
it wll next be transferred. The alignnment nay be done in the deposition
chanber 507. Additionally the alignment chanber B506 conprises a gas
exhaust system 500d and is shut and shielded fromthe deposition chamnber
A503 by a gate not shown. It further conprises a cleaning prelimnary
chanber 513c that is shut and shielded fromthe alignnent chanber B506 by a
gat e not h ' SLAl (o} al. i n{ _chanber 02. Next,

L i orgRndegedheBmtY L o A SRR s SRSy Beeled

nuneral 507 denotés a deposifiron c

organic |4 : at,i ich.wll _be .call the
deposi tiﬁ@%%eﬁlﬁlﬁ%ﬁﬁgg%gggﬁﬁrﬁ Jﬁ%%rﬁl\éﬁ]é%ﬁg wgaﬁﬁg\ﬂs&gg‘qﬁ‘{h an
exhaust system 50Qe.. In addition_ it is shut and shielded fromthe alignnent
chanber ’E%/G"G 051348 bRYfernand. 2 M HET 49¢ denprPraed o Ftarh fge
prelimnary chanber 513d which is shut and shielded fromthe deposition
chamber CE?&%IPFW% dibd rdoierpoihion h and Eprnan wagand c dempepnd i eiver
chanber A503. In this exanple a deposition chanber with the structure shown
in Fig. of itheppoghudd compdenddiesoni bhe ahaydrerc Bohpoutyd Labercat ittie of a
second organi c conmpound | ayer which emts green |light. Additionally

provi dedbgartie engponal i 10fb sources are a first evaporati on source provided
wi th an organic conmpound with hole injectability, a second evaporation

source and a @Y tHe @ARO6AIHH £324ECEe SESTE D5QY tfheds ¥ g ey 'igigglrrpounds
with hole transportability, a fourth evaporation source provided wth a 62

host natard ahewthhroiepss 2RER! tati lenperd thidd PrgYaperald Yhpsdais
provided with an organic conpound with l'um nescent “ability, a si xtah o
levapor atis s e10wor 8Pl el { B @N: 52k £, £OTRRUNC it i E S
and a seventh evaporation source provided W th andorgani ¢ cofpound Wi th
el ect r oyt ANSRY S abiddfta/ - LSa N in this example, Cu-Pc is
enpl oye(r? as t he 6# ganjiécl(%oanl%)%u{r:l%e wg%ﬁgﬁ%ggﬁ{:%j é%?gbf)?‘i t%)g‘%p%&ﬂo 3R t he
first e i s rce; . MTDATA is enployed as the organi c conpound with
hol e trinsg%?}teé%’lrg %%H)e%?o%lsd%%%o %?egggg nH@Y e a'iq"%?‘?% (d3NPD i s
enpl oyea, as t e,or)ggqr%c %orrpound with hole transportability provided in the
third evapdratBon’sdllr c&ECBREROSLEABROVIRIERES he HOQ1GRREEILN . with® hol e
transportability provided in the fourth evaporation source; tris
( 2- phenyiegpeargityres r pdi ubhe¢l ripeyeSlive elgpaytrias tSwmieganidd fEerpound
with um nescent ability provided in the fifth evaporation source; BCP is
enpl oyedependiagrganhe deppaindon i dardekisndalbid isedr @ dadt Rnkhe
si xth evaporation source; and, Alg3 is enployed as the organic conpound
Wi th el demperatranes i@rabifl ithe pubsitdede andhehee tefipdrertaier qin,gn oFour ce.
It is noted the second organi c conpound | ayer can be formed on tthe anode by
SUCCESSithe asosint RIRPPEREL R8s HiRAEMSY B0 o fRARP | rises
regi ons havi ng functigns of hgﬁes tlr ansp%r'talraﬂirlcc%ty, I%g%%%%@ﬁﬁgggﬁ' ty,
1 ocki ngnalid +& ¥p 8@ isLity. Also note that, in this
(e e L B bRl LR L0 bapb b Eo PR s ook B PP Er en

xanpl e, a mxed region s formnme Fnterra

f ti ' by .sioul i f [ d
for i g hot RCHE™ WRGE Fon FoaioRs ChRBEECoBEEPPECAI Y, hec SameeqEoRbear o

f ormed :rﬁg§% cii veI.yt.at aglei nterface between the hole transport region and

t he bl oCKi S RO Ay Hie SFcenddterrel biaheendithe BrbeRAsgopd§isn -and t he
el ectron transgort region. Practically, after forned a first function

regi on t hr ough®HERST 19 BAUsSRldEyPef thiut tent RActRe slept® ifrorhsphrcasPec and
MIDATA are deposited by a vacuum evaporation at a same tine to thereby form
a firstCalxbe Pegrefd wimnlianeomsilyi ¢clonessryf ofitt @d-@eposkdon f alfhkcate a
filmof MIDATA to a thickness of 20nmto thereby forma second function

r egi on, chofiepoedthynf meansi andepoaittoansefhsadinegheBhWstiudthibekBess of

5 to | Ohm by sinmultaneous vacuum evaporati on of MIDATA and a- NPD.

Ther eaf beapbabtiontor aiffefeat il tom@sbirekiansnahtifgMs theteby
forming a third function region. Then, by sinmultarieous vacuum evaporati on

of a-NPBueRthd Bhreartht SuBehibd LArANSd o6 L FR L HSHNAS] LR 1O

| Onm Subsequently, fabricate a film to a thickness 0 40nmto

therebyformlg.tf,:ci)lrJ}n ' iqn. At.the step of forning the fourth
function region, %’I{rz p%%%hggf%g%ogﬁpgglﬁ§ogi'ntﬁ”lg')fﬁé’&ﬁc{ gﬁ@ﬂﬁﬁ?é?ﬁpor ation
at part or entirety of the fourth function region, thus formng a fourth

m xed region; then, sinultaneously d&posi ted CBP and BCP by vacuum

evaporation to forma fifth mxed re 2on with a thickness of 5 to | Onm
next, deposit aBCP filmof | Owxmthickness to thereby forma fifth function




64 regi on; next, sinultaneously deposit BCP and Al g3 by vacuum
evaporation to forma sixth mxed region with a filmthickness of 5 to
| Ohm lastly, forma filmof AIq3 to a thickness of 40nm thus form ng a
sixth function region to thereby forma second organi c conpound | ayer.
Noted that in the above explanation the organic conpound |ayer is fornmed by
vacuum evaporation from seven evaporation sources provided with organic
conpoundsn dHedndhl @5ok1 {1661 IaBR-d EIRBELRLELY A e 36CHRH wargan C

not Imted o e

conpound | ayer. This exanpl e shoul . nl'y tot above and is
nodi fia ralify.of evaporation sources_..Additiqnally
prior k%ﬁ%%ﬁﬁﬁ%sgﬁg§gb§é%éé% 28 VEFYAm °ccoar$pr3{1ﬁ’8§ E\HIH%%WE’&Y%I} ty of
functions for formn organj c conpound | ayer which emts green |ight.
Next .t REEbhE derd el LB HAGIERSF 162 Fai R oPTGRALACOBRARBE &Y 5% o,
alignment, of a nmefal mask and positioning of a substrate on the netal nask
are done"}bt auBpER I8 B B 2apdge ¥ah puALlERE RN becobrimeds unthedwt be
transferred. The alignnment may be done in the deposition chanber 509.

Addi t i orfét Yo h deding erpesechinbbhe CBI® appricedra ghe depesmstiaysisem 500f
and is shut and shielded fromthe deposition chanber B507 by a gate not
shown. |cafyiedentcaminredsity off caimexy whridlel tihe aup sthartdeche bAGaddtaid i s
shut and shielded fromthe alignnent chanber C508 by a gate not shown, in a

sim|ar imyatauhi® thaganeioldmnes i ABA2. 1 M1 ayiPs Ak 8GR fRIARS a
deposi tion chanber for 65 fabrication of a third organic conpound | ayer

by vacuurapweposss iweLl i eba Wil tnbengakhsehdhe deposition chamber C509 .
hi s deposition chanber C509 is provided wth an exhaust system 500g. In

T
Gddition it i a&tta i shiglded samide c@é.iaggﬁr#anlgir & 4 @ gate

not shown. Further, 1t° conprises a cleaning pr chanbeér whi ch

i s shut Le i he sition chanber 09 by a gate t shown,
inasim }gré%yé%%ﬂe&gh%ncn% %%%&maé}£é&scﬁcﬁﬁqﬁ%‘ysef§ﬁ&ﬂ°§e%0 of
deposi ti C}Eeé.%g,rrber f&%h the structure shown in_Fi g 1 is _provided as the
deposi ti'd el § PEYRABITURIME o 3y ther §28rHaRF cERe MFEdTdd ayer
which emits blue Light. Additionally provided as. the evaporation sources
are a fiTEPWRHAIRri I $56 LAV PF &\ﬁ/ blee opgamisncompanre lJdenpbef@smeath hol e
injectability, a second evaporation source provided with organic conpound
with luthédtemnedsiity, a third evaporation source provided with bl ocking
ability,a fourth evaporation source provided with an organic conpound with
el ectron trandjgsttt.aldin ithe sams snavotesd ashathe rfddniast il eheCw-ibglies

enpl oyed as the organi c conpound with hole injectability provided in the
first eviaymmiiionosdercs dachidasies thapimyesd Bfed R0l §8NbLy§ONPRAE t h

| um nescent ability provided in the second evaporation source; BCP is

enpl oyedirab He 1NGANIL WRMRHTM d biYLel Rorfiddd WYy deddiidde
third evaporation source; and, Al g3 is enployed as the organic conpound

(WUh el GEidan paRsRer b0  L¥-Rreyided ol i hgy hOu L SUAPOLRL O squr ce

water or the like entrained at the time of deposition. In the

case annealing after deposition is carried out, the annealing
may be carried out in the film formation chamber or annealing
may be carried out in vacuum after the substrate is transported
toanothertreatmentchamberotherthanthefilmformationchamber
without exposing the substrate to thé atmospheric air.

The steps described so far are for forming layers qf the

organic compounds and corresponding to the flow shown in Fig.

33




It is noted the third organic conmpound | ayer can be forned over the anode
by successive vacuum evaporati on of these organic conpounds, which
conprises regions having functions of hole injectability,|um nescent
ability, blocking ability and el ectron transportability. Also note that in
this exanple, a mxed region is fornmed at an interface between different
function regions by sinultaneous vacuum evaporation of organi c conpounds
form ng th the function regions. Mre specifically, mxed regions are
formed respectively at an interface between the hole injection region and
the light emt ina rigkon, the light emtting region and the bl ocking

regi on, and t he* BPORKPhECP&Fi tAVSntR Y AE dasdaiadpr 9ante fempopagilayers
Practicallg, after formed a first function region through deposition of
Cu- Pc t 0*SCeFHERGete bhe 2abaNe-pentiicnefcsinnsa- KRDadly demeditode by a
vacuum evaporation at a sane tinme to thereby forma first mxed region with
a filmthxereds dm such d Bammeifhen)ighbrendattdny dpparatus-dRPrik ikg

t hi ckness of 40nmto thereby forma second function region, followed by

f or mat i othefarodecorite Maghie@dmpoMid Batd¥s deficdit d andOuRdRE

si mul t aneous vacuum evaporation of a-NPD and BCP. Thereafter fabricate a
filmof &GP &ocathbiekaesscoht! 99mnthekghnikok Baug,at H.'a?@rfsu'?:ﬁa | g region
CP and Alg3, athir

. Then, by sinultaneous vacuum evaporati on of B m xed

region igrdduedd. | 1ol Bhekegss JHOMR S 4yt kaSHLY 1508 Wingle film
formationichamber as described above, transportation of the
substrate can be omitted and further the time taken to evacuate
thefilmformationchamber,toheatthesubstrate,andtogradually
cool the substrate can be shortened to result in remarkable
improvement of the through-put.

Further, after the above-mentioned formation of the single
layer or stacked layers of the organic compounds is carried out
onceorapluralityoftimes,itispreferabletocarryoutcleaning.
The cleaning is carried out by re-sublimation aqd gas discharge.

( To carry out re-sublimation, the inner wall of the £ilm formation
apparatusandthejigsinstélledintheinsideofthefilmformation
apparatus are heated and the heating method is carried out by
any of heater heating, infrared heating, or UV heating and by
combhining these heating manners. Further, the re-sublimated
deposition materials are preferable to be dis charged immediately
by using a vacuum pump. Also, a gas containing a halogen-group

- element is injected through a gas introductién system tolcarry

out re-sublimation and simultaneocusly discharge the deposition
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a filmof Alg3 to a thickness of - 40nm to thereby forma third 67 organic
conpound | ayer. Noted that in the above expl anation the organi c conpound

| ayer is formed by successive vacuum evaporation fromfourth evaporation
sources provided with four organic conpounds having different functions
respectively as the third organic conpound |ayer. The present invention
should not be limted only to the above and is nodifiable as far as a
pluralityafbrEXRROLAL LRY fg}_l&cg? 1@5?9 egn organi ¢ conpound provided in a
singl e evaporation source I's no :FI A°FE3%F o have one ki nd, may be a
plurality of ones., For .inns ance, in addition to a_single kind of materi al
provided i n an &vaporatioi S6L8 SRTFREASTRhHiT thenFBRAGTHPR Rt RN s cent
ability) no{:he oy gani ¢ conpound that serve as a dopant may be provided

t oget her?% ’éa{‘ﬁa’c Simb b faLe faympbioseapparatgam® Ranpounds
with a plurality of functions for form ng an organi c conpound | ayer which
em ts blle theghtldeg@nd shalmstalhmasksarx heplted oy desisoid the testias been
expl ai ned where the organic conpound |ayer which emts red light is forned
in the fmeans opddietsurs thaindeo eABDHS raftiel thd or gangc chapongasiaareanpeynd

| ayer which emts green light in the second deposition chanber B507 and

al so fortengheme omp@ni erganPouBembayatsWidierefd stb! Whel idHoditidie third
deposi tion chanber C509. However, the order of formation of these |ayers
shoul d neiteent inmg tad O Yedhpahay i ' %und

| ayers which em'rg?l i ghts of red, gregpedr%aqgén% @?egﬁlei%eﬁﬁg%p%%ay qle
formed whitddhONgy ! i L 3, .deposi ti 8 __ .chamber
B507, a\rllpd deposi ti g}lhlcék}ginb%gyf%%&gggg ?I%Inngttdft é\rﬁ%a;tvllggl @2 anloé;(?g‘letaln&ﬁlaﬁ

(de‘positi ahar y rQvi ded for formn n, organi c, conpound | ayer
whioh et gsgggteg ‘1‘%&‘9?#%%1&9'ﬂ%a%%ﬁé’m%g?ﬁﬁﬁaé liila EBe e t o
anneal tnll'éem%gggit%c rrgoung_fi | mwi th vacuum after the deposition of the
organi ¢ conpounds. eBée RESARBANSYE W shheldSissprebarably gawakde® wat er
in the or aniﬁ‘%c ound Ia¥er formed on the substrate is renoved further so
that hi g‘H‘g &8 rt‘\?‘@r‘i’@ hREhEBUPPEGLBEGaEP cthe MyRARraHian teapera tuaresed.
Next, nuneral 510 denotes a deposition chanber for formation of a

conduct ifetRe RIS IS CePPAeRds he AthbHe tdme b cdmtamnddey ot ha eviagltraged t i ng
element (a netal filmused as the cathode in this exanple) by vacuum
evapor at9xganith¢ehponnds baecad ¢t tdibgepyss tiieehalaehsss 10d 0a vER@um
deposi tion chanber D510 conprises an exhaust system 500h, in addition, is
shut andusin Jelaiel threorhitee thepesid itene haheih P09 by a gate not shown.
Further) it conprises a cleaning prelimnary chanber 513g which is seal ed
and shi el ded fromthe deposition chanber D510 by a gate not shown, in a
simlar manner to that of the deposition chanber A503. In this exanple a
deposi t immbodiaider oM th the structure shown in Fig. 1 is provided as the
deposi tion chanbéer D510. Accordingly, in regard to a .detailed operation of

(cxanpl ) i n RS dapactitin® eraaterrpapbiafih B1FeeRef Fref thatnbiade

exanple) in the deposition ch: . mPfade of
an al | oynQf oW hameand sl LD 15 80 40 Fig. 3.

As shown in Fig. 3, an example in which a heater furnace
31 and a cleaning preparatory chamber 22 are installed while being
connected to a f£ilm fozi'mation chamber 33 will be described.

The heater furnace 31 for heating a substrate is made capable
of carrying out annealing treatment by installing a heater in

the outside. By the heater furnace 31, the témperature (T1) of

the substrate is controlled to be 50 to 200°C, preferably 65 to
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deposited as the conductive filmused as the cathode of the light emtting
elenment. Additionally it will also possible to enploy co-vacuum evaporation
of alum num and an el ement belonging to either the group |I or group Il of
the periodic table. Alternatively a CVD chanber may be provided here for
formation of an insulating filmsuch as a silicon nitride film silicon
oxide filmand DLC filmor else as a protective film (passivation film of

he |igh bty ' f i di h, CVD
chanber, 70 G | FURSRrarr 3BL8 Phaf EYRECRLPRAVR e A e De e f or

I ncreasi [ t ri.ty of terial _gases used ipn the CVD
chanber.]'m%%k'[|3 ?ldynﬁ'gle%&flﬁ%ﬁ%&etﬁ%ete stglesnggf“‘itﬁ§ Eﬂﬁﬂﬂgff‘, PRY, Hefries an
exhaust syt e 500i.. I.n a)(% iti OE it is,shut and shielded fromthe

deposi ti DA ERanDRCIERE Dy 3a gAtERABEbshb WS nek ihdustrptefandarasum
processi ng is to be done for finally enclosing a light emtting elenment in
a seal edPEPRL Lo RePRHCRAY| Ry pddikdonpddyndms thddedr dmedtiendigdkert i ght
emtting el enent formed agai nst oxygen and water, and enpl oys a neans for
mechani cii¥3Reddlosi AF thisyenbodieennntafitiedd aonealliagnasi vatyiddrout
enclosing it by either thermally hardenable resin or ultraviolet-ray

har denablevaecsium bydtherhedteMiuraaths anvEsra@épos ot 1 66 A hemegu i @5S |
ceram cs) plastic or netal, the cover nmaterial nust have optical

transnm sks védyried casiesoyheseninghtné sggpatted toward the cover material
side. Additionally the cover material and a substrate wth the 70

above-stat ed Im@#tnhea titbHsrq eeyRAt aﬁo&gggﬁéﬂg%fg@elﬁrﬁ aefu'éelrjqiqsgaqg‘%@er by

(ﬁs:e of a seal material such as thernal e resin or raviolet-ray
nar denabi e #ifsidl e@h i £ n,air-tight. seal ed space .b
letting the resin be r?zﬁ’ﬁtg%%%?ﬁ’r USW%S?n% %?%ce sjr%d"abetﬂc%’sd&ltﬁyet ray
i rradi aty I SS$] t..1s.al.so effective to provide in this seal ed
space a ﬂn&té?g@l}r%g%aﬁégggaqﬁaeﬁ %ﬁttFPlgthE{’ 3&585 IC@X%IJ@S(J@%#CW‘? & i um
oxide. It wil I.oal S b%ﬁpog%‘ingllye to fill the space between the cover

mat eri al” BRY Cird scg’l?é"t At i fig SCABRERGhReRFt 2P ng ZIviRdaw Madee @it her eon
with either thermal hardenable resin or ultraviolet-ray hardenable resin.

In this &Tederial; §aupree: pyethe kidee Ja thsiosiglr whabbolpseorbean &2 aan

typically such as bariumoxide into either the thermal hardenable resin or
ul t ravi Aeettransmidithchabs efommed. innat wellleposititdnnapgatakcuslsaoimg n Fi g.
6, a nmechanismfor irradiation of ultraviolet light to the interior of the
seal chaspamEttbryr efhambed: (22 and hehe W iIna\Eodnedt idghthaniseadi 33 j ons

mechani s hereinafter) is provided, which is arranged so that ultraviol et

l'i ght aghemstcaedihgomethiss20l, t sayaDv@hohighér i 6 afligd 1o RERAYS Makys used
to harden the ultraviol et-ray hardenable resin. Lastly, nuneral 5127is an

unl oad Geaubes, FobisiarGomy it%eévaﬂoﬁéhé%épéyﬁ&g‘sﬁﬁgtanc}%ﬁa%ﬂté%@te with

light emtting elenment forned thereon will™ be taken out of here.

({5673, the ahors b it 41y 50RO FABTE LR YRRy © O

ig. 1, exposure of the light emt ouatsrdeair

avoi ded piabiel, t4iRG lshalth ¢ Trld | rg %rmntcliﬁsagco letely enclosed in the

seal ed Space. Thds, It I's possl to man ‘e a | um nescent device with

high reliabili This e l.e be free conbined with Enbodinent 1 to
3" gExarrp: esl 1,&hth%x(lé§n$pﬁ"g) 'clearrrl?l'.)ﬁg (:?.n con(lﬂftion 1I:hat rm substratle is

disposed, in the film formation apparatus of Fig. 3, the inner
. wall of the film formation apparatus and jigs installed in the
inside of the film formation apparatus are heated by laser beam
radilation tocarryout re-sublimation. The laser beam 21 includes
laser beam from laser beam source such as continﬁous 1y oscill_ating-

or pulse oscillating solid laser, continuously oscillating or
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Exanpl e 4 Another filmformation apparatus of the invention wll be
described with the reference to Fig. 7. In Fig. 7, the nuneral 701 denotes
a transportation chanmber and the transportati on chanber 701 is provided
with a transportation nechanism (A) 702 and transports a substrate 703. The
transportation chanber 701 is controlled to be in decreased pressure
at nosphere and connected with respective treatnent chanbers through gates.
Sendi ng pudseased i Tuk £n g Walihilie1 §0e ANG{ 1 QELEN S §3REET IS thRAIPRLS i
carried out by the transporté;Lti on” mee é(r%fsm ?,%\) '%2 wﬁgn &%%gtglagtg%?%'re
opened. IpHEt BBbvelRedeSEERSE re | e transportation. chanper
701, a gas evacﬂ%tllﬁ%n purr%asﬁ%’:gfggi %S%#ylnpéuﬁrlp%&neoﬂwea calP Bﬁgiéfyp ,
t ur bo- nokgguLay, R rBARSL f ti y r.a_cr unp_ can be
goub Ao R Aeid §8LLY 14\};?‘4‘/&293% el £hefer A IBTagaY, O

enpl oyed and in order to pro I'gh acuum state W

t he magneti cal floating type turbo-nolecular punp is preferable.
Her ei naf Fg?ﬁst Jn%s‘?’és ﬂé‘t‘ﬁ?ﬁé}%%aﬁ%&%awmrlﬁﬁm Thesgpphirpetaser.

Incidental ly) since the transportation chanber 701 is in decreased pressure
at nosphefBONghEheR e PSR e¥RbErELTY exafimesttlasegpandcfedlaset ehich
transportati on chanber 701 are all equi pped with gas discharge punps (not
i |l ustraf&d)enalpked Heo gersl ange tdtd wadiation e falbevarsanin oredi gt yopunp,
mechani cal booster punp, turbo-nolecul ar punp(a nmagnetically floating type)
or cryopfiapecay beeecoptayad  sgdtamsa4i Arkhpge€asanikhe nagnetical ly
floating type turbo-nolecular punp is preferable. At first, the nuneral 704
denotes a | cadrenaide] 4 @letAl mAisRI30HI £ 50EE 1 110 o HLIARS RE)alentPIiLAt €.
(Thie | oad chamber 704 is connected to the transportation cﬁganggr %I{(?hrough
a gate 79Ra gyt bt akhbSSod i n shloyst IGhd & SGh (93 is

| GEhe o Gtin PR LS AgBs ke I S5 Wifer

mounted is installed here. The |oad c
[ ; i i dth h I
fornat s on ot BRIk 01 BB RES) Cadlinl 4 36BRRS Fliah MG Shao Raor 1 so.

differentr or bstrate trapsporti in and substrate transporting
out . Fur%%e‘??g%%ieel%ég"%%éﬂ%ra o4 %P%‘?‘g‘g/‘?ﬁleﬁerﬂ??ﬁaW@ea’o‘bv’él lethed gas
di schargﬁtla ‘Rurrp. and a purge |ine for introduci ng nitrogen gas or a rare gas
with a hEehuttty?® RePRSIidiod: §oRrcsuAs Fashrifefaphetiroroppesitectrge
punp. Further, the purge line is equipped with a gas refining apparatus so
as to prE}Woﬁé“P%/t?% ve inpurities (oxygen and water) fromthe gas to be
introduced into the apparatus. In this exanple) as the substrate 703, a
substrate on vhim@iexiadachgmbent 380hd L tsipacd ioifmehe depawi abones@iree | i ght
emtting elenent is enployed. In this exanple) the substrate 703 is set on
t he car rietdehiBbenade cifas @ drddatrivmeamé t A Innideieion haiRgdRele Brgardiyn.
Next, the nuneral 705 denotes an alignnment chanber for carrying out

al i gnmentompowndBtain Kheki mldesiHd DD 8oHE uBRIMAR 16k tdipstpsisat e
passed t hrough the formati on of an anode or a cathode (in this case, an
“anode) ofT4héit ithlet herittinigngeaneneRbsaBdahbe FBhakatBakadNehs heimd ignnent
chanmber 705 is connected to the transportation chanber 701 through a gate

700b. | neg eyl bippa g¥aiiob! eI GLAN RLARTLE \GOMROU {14 M parg, d or med,

al i gnnent he netal nas positioning con Sfrate
and the . I arri out. in the alignnent chanber. Eurther, in
the ali gﬁﬁl cﬁanﬁg’ru%f%s?oal%%& th %%frvfé’ofc?&pﬁr%&n&eS?nglEﬁgvﬁn%“ean

i mge sen is installed, so that positioning conformation of the
substratse'frgf;acf’et f?eéﬁ@}eals‘ﬁ%%?r%%' be carried out at a high precision at the
time of filmformation using the netal mask. Further, a cleaning

preparat ory cH&2foetinoby shu edPedad s athgnrdsmossitbinyer o20%heThe
constitution of the cleaning preparatory chanber 722a is as shown in Fig. 3
and t he &SRR opgauicimppund 3Ge cliseicethdosbutiten® 5ais dacttiald eghs.

Al ternatively, no cleaning preparatory chanber is installed and as shown

i . n t he hatiwsgimbine h@aterghsriace 3aramd pherm@ldtysphtt¥pad .of reaRsednl ect ed
fromAr, H F, NF3, and O is introduced into the filmformation chanber

and pl astmtitergesei et ghut tbherbi |dBJ<F 1R} itdR gbaBhetibA §@i]5fc¥e Ut 1Ar y
cl eaning or Ar gas or the like is introduced and physical cleaning by

sputterith@ BRbNPMHaP®YnPEpdéd £rom the deposition source is stabilized.
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carried out. In the case of carrying out cleaning using the reactive gas, a
~ wave oscillator for generating ~ wave is installed and the ~ wave
generated there is transmtted to a plasma discharge tube through a

wavegui de. Incidentally, fromthe ~, wave oscillator to be enployed in this
case, ~u wave of about 2.45 GAz is radiated. Further, to the plasm

di scharge tube, the reactive gas is supplied froma gas introduction pipe.
As the reacti veugases, Wrdep654ti6h Sadie MBYndHeisad 35ne; 4P S
deconposed by the ~ wave in the plasnma di scharge tube an adi cal i

gener at eglgnd; i RAIRAS t-he g i [ | oNn_pi.pe IS

i ntroduced iér:f%ﬂ tacﬂfecgil% gnrent c%:h%rg eg%%%%ﬁﬁe%bé%&%ﬂﬁr%ﬁgﬁ‘% &ggdlhte. I n
the ali 705 metal ma bearjng an organic conmpound filmis
previ ousi y ﬁlts%%@er%. |hegrn?tta1h}ée &é&‘lecﬁf -9 et RY: t i8R+ gnment
chanber 705 ht_’% openi n _therfgﬁte install ed between the cl ea_nilgg preparatory
chanber 7225 & FEIHARA fiint theh HRRAS TP RiRMafied higlkhidhg aF t he
metal mask can be carried out. Next , the nunmeral 706 is a filmformation
chanber $0TCHIHeG tARIDYEER T4 donpoanddedl and\pya tHepobe¢tohc hetdidhand
named as a filmformation chanber (A). The film formation chanber (A) 706
i s connétt®Rl 34 Aherantpoetbedymi thebdepdsitibnopgéventithe sH0eld |35 this
exanple, a filmformation chanber with a structure shown in Fig. 1 is
formed 4% Re hepfeflor nhiti Gre dtimebef ¢apoFD6iohn the stempsmpdteyran | )il m
formation part 707 in the film75 formati on chanber (A) 706, a first

or gani ¢ @ongsurRiitfsirateriid iset red beollowedrs tiemmhe Benpeseassie/ qiny, )
deposi ting organi c conpounds, an organi c conpound film conprising regions
havi ng fafmdhieodapopiopentpesventondeid 1d esld REePE t¥eufe N0LE) of
transporting property) a light emtting property, and an el ectr o

t ransporgyd 4 . I ormation _cha r (A 706 is
connect ae g @ REREdh [Pk e ST L bk HT BigR R acerohe I n

the mat eldniledetiacerell chamigle 7ddnBsheabar Lat-bealing,Liie Leplagl ng

organi c conpound is installed. I'npurTties such as water e te ed

previ ou i tyhe organk c. conpound. The tenperature at the tinme of
heat i ng%le\sfnp:ﬁfeg;erééblqg%zz)ogé %rgel %‘\?\B??l ?Ph%’?‘?vﬁ?%%’ggtW‘?ﬂaq er§ fet to

repl acer{{gné_cﬂanb.r 714 is provided with a gas di scharge punp capabl e of
keepi ng Yh@1PREF des Fegperafdes pred f dhet ABbRhEREE WS atepeash W€ eased
pressure after an organic conpound is additionally supplied fromthe

out si de S§ Bathaiyar i eomprunddvhile ncahropr besdeposdtddcoeashe t o t he
same |level as that of the filmformation chanber; the gate 700g i s opened

t 0 supplstfsitratiee camg adihe reo o et tsmbigtaragaposi ti on source in the inside
of the filmformation chanber. The organic conpound is thus stored in the

deposi tion sofnréhemr,t bhefl £1i Dl H6HRd t Don CERARSE r 0Y3 1ie domARRYd ald @n
mechani sm Regarding the filmformation process in the filmformation

Chanber vegutOdi sdher 6@ $eeapiiea? Gar rAPSER ' / odi ment
(*1’ and t he e>‘<1arrplse 1 s%%ul d be refer?‘g%&?g.% I nci d‘%’ﬁt@gﬂ’;{}f&gﬁ‘%%‘? Fgﬁ'?‘o t he

21 | gnreibrakaar inds o ©aRn Pl DILALARY ShARE L2205 o condeg e

also to the filmformation chamber through a ga ﬁgtrated)
7228 andoaroeare Songoled aRtrReiPFEeR akareRyTPE FHECPRLPEe oPOERBL || m
formati B@egga%e rin( %e7gglfna%ot%1%agig?1v%%mber.
Fu:f:ther, also in the apparatus of Fig. 3, heating treatment
in vacuum during the film formation can be carried out by the
heater furnace 31. Since the deposition material at the time
of deposition is probably contaminated with impurities such as

oxygen, water and the like, it is effective to carry out heating
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Next, the nunmeral 708 denotes a filmformation chanber for formng a second
organi ¢ conpound filmby a deposition nethod and nanmed as a filmfornmation
chanber (B). The filmformation chanber ( B) 708 is connected to a
transportation chanber 701 through a gate 700d. In this exanple, a film
formati on chanber with a structure shown in Fig. 1 is forned as the film
formation chanber (B) 708. In this exanple, in a filmformation part 709 in
the fil M+ idh O3 nCHaGHSH . I [ Llmemtti green
color is for msd.@Bf/.1 succesgicl\%gnéogl%%%p%s%?lg%ggﬁ{Egn%’(li:g%%%%%é:sﬂnmﬁ ani c
conmpound; £ i risq i_ons_havi ng functi ona roperties of a hole
transpo(rj:!flfl r#émp?gg@ftyi,ﬁ%“{ﬁgﬁtm%ﬂ??ﬂﬁ'g“p]reb %‘ﬁ?‘,’tﬁgﬁf‘g‘éﬁeﬁg“%#’@ﬁm and
an el ecg%é)g transporti n&)jr_)ropert% can_be forned. The filmfornmati on chanber
TR ERF

( B) 708 i"§°C6Mne AP g EFFaLed epttatefeiim enbldewiths desddgid a gate
700h. In Ifﬂ? mat eri al replacenent chanber 715,a heater for heating the
repl aci ng- Ot §RickressBnacorsegaent 1 vd an ppgeniicesonpetndslagemmwitan be
renmoved 77 = previously by heating the organic conpound. The tenperature at
the tine? dHiHeAenmyiis andifarigly POOC wredoviss . fdxmédier, since the
mat eri al replacenent chanber 715 is provided Wth a gas di scharge punp
capabl e of kedéy egptloyingsitte ifildedoeatrd ol epParatush&niods de Fggkept in
decreased pressure after an organic conpound is introduced into fromthe
out si de.3 Wign ishmafeepssebile H6CEL26R0LE dlife SPIRy | BY §lacfunt a2 t he
filmformation chanber, the gate 700h is opened to supplenent the organic
CONPOUNGE1on (EHHENELAGH, ! bAReBIYNEe 1hNvABGuh r@éﬂ&gﬁ’ffi‘lgr? FormD i QTR LN
fﬂan?elr. ri(The 0{ gani ¢ conpound i$ t[lus stored I n the depositl ont ﬁOU{pE in

e film Ghaithes . [ i,on_nmechanj sm or e |like.
Regar di ng Iﬁldg?ﬁ‘dl ?nnf or matl8?¥S%rc%'e%i%p%&gﬁé‘%¥'if%rﬁg}l tFHATBRITEEETR) 708,
the desyd pti .0 Q. described in the enbodinent 1 and the exanple 1
shoul d (tgjre:E &te]#ee&glg(?@(#uﬁl'nci dentally, simlarly to the alignnent chanber
705, a cleani #% pr %arat orly'_charrber 722c i.s connected also to the film
formation cha gra§ Y ©7H8 HHPBEGHC e YRt RI (bt aseryRepneay beNerrriefe
nuneral 710 denotes a filmformation chanber for formng a third organic
conpoun®Y¥y FREHY T4 1gepesret d0n Rianss sapnd rekaaimay ke tarmiedromt aétechanber
( C) . The filmformation chanber (C) 710 is connected to a transportation
chanber &7 @LURAJFFh of Fdde omatiien hrocssnad aren dadmiddramt i on chanber
Wth a structure shown in Fig. 1 is fornmed as the filmformati on chanber 78
(O 710. In tEhisexemipidimemt achinl. nbé oroptiionallas t céhbihsat Reidh | fhe
formati on chanmber (C) 710, an organic conpound filmemtting blue color is
f or med. eBpoddoeassilvel y depositing organi c conpounds, an organi c conpound
filmconprising regions having functional properties of a hole injecting
property, a light emtting property, a blocking property and an el ectron
transporting property can be formed. The filmformati-on chanber ( C) 710

(i"-$ connegbedikang Aaterial replacenent chanber 716 through a gate 700i .
Regarding the firmformation process in the filmformation chanber (C 710,

the descripti ' Lbed in the. enbadiment 1 and th le |
Shoul @ b Tof o edote L FRERAR 08 ot ek Faff PO5RRRLoR) AERREREuENaRDer

705, ' nb 722d i ted al to the fil
{or mat i ShchaveRP OB WEL Vo T ook (6 1h 6 Fedemeatsafo F1g. 13- |

Fig. 13 shows an example of a cross-sectional view of another

film formation apparatus of the invention.

As shown in Fig. 13, an example in which plasma 1301 is
generated between a deposition mask 1302a connected to a high
frequency power source 1300a through a capacitor 1300b and an

electrode 1302b will be described.
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Next, the nuneral 712 denotes-a filmformation chanber for formng a
conductive filmto be an anode or-a cathode (in this exanple, a netal film
to be a cathode) of a light emtting el ement by a deposition nethod and
nanmed as a filmformation chanber (D) . The film formation chanber (D) 712
is connected to the transportation chanber 701 through a gate 700f. In this
exanple, in a filmformation part 713 in the filmformation chanber (D)
712) an Al-Li alloal film(alloy filmof Alumnumand Lithiunm to be a
conductive filTHOIEPISH T nsisk A80Ragfixed ini agheldemnts g alied

I ncidentally, elenments belonging to group | or group 79 Il in a periodic
t abl e megdiRCeRt He dosithedpacthonl (hheupoer fhen fsHowrf dbynahe odochediidme D )
712 is connected to a material replacenent chanber 717 through a gate 700j.
I n the ninghedliguwm aekerata siiasthedtd 14, tabdaaisealfled dedbidupddieirdpl aci ng
conductive material is installed. Incidentally, simlarly to the alignnment
chanber F@irce hulieRi NG0B €RPABL1OIYE GRATARG 422Fe 4 5e COINE Gkt the
filmformation chanber (D) ?% t hrough a ggte (noéfﬁ?llustrated%as%&tre?her,
heati ng feGhay=Sm [ t gﬁ’i‘ﬁ gAY i L Qr | S is
installed in each é;(%‘)htnghg%ﬁ He?n f%r%ertl oﬁ&c na%ﬁ)yflc(@Aégﬁkggjégam of mat i on
chanber i | fon chanber (C) 710 and the filmformation
chanber CE O%J%% %gﬁ':sﬁe%uéegé%f@é%ne of the inpurities in the respective
chanmbers can r.emoved.. Further, each of the filmformation chamber (A)
706, the fil ml%ﬁlorrtefrr‘n?tri'o A& ?*5”%?39%%??%&%?1‘8@6@%%@% 0 710
and the filmformation_chanber ( D) 712 is kept in decreased pressure by a
gas di scHAFgE en 1308chede 9L & kenspwitdvedmesaduntbeiet and whien case
s preferably 10-6 Pa or higher and for exanple, amount of |eakage shoul d
be 4.1 XPerapaiqgraweugd Fikintie Dosidriis heatedteibe subLisiatg ca
cryopunp of a gas discharge speed of 10,000 1/s (H20), setting the surface
area 10MFE™eR l?ené‘i['aléb@ftfé%gﬁatipmﬁf&m($mh@ﬁmg$iahdngsih@gi@m num
to formthe inside of the filmformation chanber. Next, the nuneral 718
denot es metdwed § Agsthaibedr iy ritfecdepds@B@iondh6DiéP, Ax dsSOMPIEaELRHRY Or a
gl obe box) and connected to the | oad chanber 704 through a gate 700k. In

the sealdempsiltanben T8 sud fadcRAbRBite kAbsiiRdld.y $8akhBArhRy i ghtenem tting
element in a closed space is carried out. The treatnment is for protecting

- the for machd behdegesitisg, e&magﬁft&e@e%@@p iagwao%h%agfe ;ggiit%ﬂ t

mechanically with a cover material or by enpl oyl hg neans ing wth a

t her NS g0 s idb s it % GY teéies%{d]:b the cover material, glass,
cerami cs, plastics or netals nay be €fipl oyed,” however in the case light is

radiated to the I erials side) it. shou e light transm ssive.
Further, the go%%%%%%%alpraenvc?fm@i Lﬁ)tyfe?};(?elgﬂgmﬁPE%PFﬁé{e&E&P& St i oned

light e 'rtti ng. el ement i% forned are stuck to each other by using a sealing
agent of TEAHEr FOERPHPSyTFeT; AeBPSLtingupantie rianer gl E dhesdd Wpace
can be formed by curing the resin by heating treatnment or Wradiation
(_’Er‘-eat mer‘?‘t".rmlatt31{%/1 chamber pEdthe/king of deras Hibken berdmshadiesb. bEvingivesxi de in
the cl osed space, Further, the space between the cover material and the
subst r af® G ENhheaEingaicantdi 4 d5ckhid gifacentiiyrip thesarroundiogmed may
be filled with a thernosetting resin or a Wcurable resin. In such a case,
it is aPfothefdepdsition mutewsn e dheirtlds aal 5aanbathe e ke ouyt lbe cl osed
space. In the filmformation apparatus shown i.n Fig. 7, mechani sm

(her ei n&heatepefidri@amprevant iivglsadieald D90 seehad AELtEADY Ohe badicRiiikg U
rays is installed a.n the inside of the sealing chanber 718 and the W

curabl eneasiingivi@i18d4by A¥ kst fmdoai@tk BEBBL8Lion, the temperature

(T1) of the substrate is set to be lower than the temperature
(T,) of the deposition preventing shield and the temperature (T,)

of the deposition preventing shield is set to. be lower than the

temperature (T3) of the deposition source. Further, the
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the Wradi ati on mechani sm 719. The inside of the sealing chanmber 718 may be
kept in vacuum by installing a gas discharge punp. In the case where the
above-nmenti oned sealing process is carried out nechanically by robot
operation, contam nation with oxygen and water can be prevented by carrying
out the process in vacuumcondition. Practically the concentration of
oxygen and water is preferably decreased to 0.3 ppmor |lower. On the
contrary, the inside of the sealing chanber 718 may be pressurized. In this
case, thefResatiieeiTabpifi ddendepespiiginngraventangi ghigldui® g8t rlegen gas
or rare gas so as to prevent penetration of oxygen fromthe outside air.
Next, a Praddigherithabethé aqassrdinxie 139 )i 6£ctimetibad faret be sealdarg
chanber 718. The passing chanmber 720 is provided with a transportation

nmechani sygeB) S@%hgrgflahhgrwg%rg&rﬁggﬁ?ae‘gh%gﬁo%rg&é e‘f‘?sse‘fel |G ¢4 LaLment of

the light emtting elenent™in the's ng chamnb anspor 8¢ to the
passi ng ﬁ@@p‘;sgﬁ&e The, Passi g ﬁ%&g@grsgggté + &l so made to be vacuum by
installing a gas di scharge punp. e passing chanber 720 is a facility for
i nhibiting thei:,izgeali'% hanber 718 from.direct exBos_ure to the atnospheric
air and from the cha e‘%r)‘o‘f%eao‘B?ﬁPﬁgaeguSH’Fﬁf@e $1p3ReNVIRH. OBedites, a
menber Zijqoxﬁgs)t/ chamber (not_illustrated) for supplyi ng]ﬁz_a menber to be
enpl oye B @UpERd ¥ hbe PIRES Hee AEPeEALAEN M ghbEghmetal ask,
illustrated in this exanple, after the light emtting el enent formation, an
i nsul at iHgtReIHRS of RERFRAMNSRY e tehing fienhndiguec obheicndiste, sesitidiopon
oxide or the like or an insulating filmconprising a carbon-containing DLC
(di anond 9 inet yanidieal bayetepetredt.heFighel ¢Bnsinaws in fearamsll o witthe a i ght
emtting elenent. The DLC (dianond |ike carbon) filmneans an anorphous
il min dififdreditacmodsberd tiSHA1bstghcande s R R 8epoBdt i SRZndend) Toxi st
together. Further, in this case, a filmformation chanber provided with a
CVD ( cherdtral coes selepisidl o re@paras USther pbei phagad Ak s blemepe
generating plasma by applying self-bias and deconposing raw materi al gases
by Pl aswpeissifiniaie BRurhe | TALALEGHe, A51 HERETdDE L ARG PYHSTRGUNI the
Fi , Wt el ng expose %5t he

filmformation apparatus shown in g. out

at nosphghi gh@pbribBerRi Se rrd until t | ight emitting
el enent i s co?rpl e?el y 52%1 e% | neﬁﬁg%(%ng%’ %g%@ie{g té)gtl'f%%‘t 18gellﬁo Y™el i abl e
light egttin ratus.can be produced. . The ex | e can be optically
conbi ne?h%tr{eh%gﬁ'bogln %bef%agﬁﬁﬁd?ﬁsn{fe%?lﬁﬁﬁnﬁ?30? ‘E}reaé'i&ﬂ'rﬁ'@)ﬂos@(arrpl e 5
Here, a gleatai.l ed description will be given on a light emtti n%sdevi ce by
usi ng t F&3Fepdsi th %ep‘%éf}éq’i%l R2¥He pf eEBfit OPRRERTR O herpg the mask .
cross-sectional view of the active matrix type light emtting device. As an
active BFEFEFLOMIEHeL¥$2989 A@ntheterse yhededtinadiening subsfttenced to as
TFT) here, a MOS transistor nay al so be used. 83 A top gate TFT

(speci f A&&l BEhenadater cpOTPe slsaned agitan dsaapine thadb doko prgane 1HigT
(typically inversely staggered TFT) nmay al so be used.

E themetalmaskotherthantheetchingtechnique,anelectroforming
technique is available and in this case, the cross-sectional shape
becomes an overhung shape having R in the cross-section.

On completion of deposition, the substrate is taken out
and then cleaning is carried out to remove deposition materials
adhering to jigs installed in the inside of the f£ilm formation
apparatus and to the inner wall of the film formation apparatus

without exposing them to the atmospheric aif. At the time of

the cleaning, the electrode 1302b is moved to the position on
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In this exanple, a substrate 800 is used, which is nmade of barium
borosilicate glass or alum noborosilicate glass, a quartz substrate, a
silicon substrate, a netal substrate, or stainless substrate form ng an
insulating filmon the surface may be used. A plastic substrate having heat
resi stance enduring a treatnent tenperature of this exanple also may be
used; and further a flexible substrate may be used. Next, a silicon
oxynitride filmis formed as a | ower |ayer 801 of a base insulating filmon

a heat - rtbe stpprs gtass thestiepbeitiba MadistIFm 80@hrehih athbi gkaess of
0.7 mmby plasma CVD at a tenperature of 400C using SiH4, NH3, and N20 as

nateri al iges dﬁda@dcmaiﬂé @R 1Ak Ni -ty g,k
ot orl ol 1gas04tib6a RS 4 1Akbendts HSRULELN Y HhRCERL {4 TncS

t hi cknessn 8fo@Qc8d iﬂf@ff’ﬂébf% 104 O & B P r?r@ anhr Sjﬁie(; sur?jgcee i er lmis

washed wi th ozone water and then an oxide f| m on t e%ved by

diluted 4! t / . t ilic oxyni ride
filmis fo#m;iefj&%%@%go%p%eﬂ}é% ayeg’%\g%f gre &eéqgéagggfﬁn%ﬁr aIE?I n% &lﬂzl' I bf’dtpl asma
CVvD at ture _qf _400C using SiH4 and N20 as material gas (the
conposi't bn o Bf BB SNSRI G 1Fiedd sis-app¢ied tosdhe N =
7~, H= 2~). The silicon oxynitride filmhas a thickness of 100 nm
(prefer a%?ép%t%%n FF AP 02AdEBom thei Bigh frruuaney powper seer¢erda®r  a

| am nate, Wthout exposing the lamnate to the air, a sem conductor film
havi ng af &Fsridote es$"il%|c,(%ﬁreH(' Her &F mn o} pRsLgeserpterpiasmy L3 ¥.or med
on the am nate by plasma CVD at a tenperature of 300C using Si H4 as

mat er i al Igyasichlhemgené o pductnes 113i0l1ML § e s 3 Us 8hbki £01m fidrndts dised
(here) is 54 nm (preferably 25 to 200 nm in thickness. A base insulating

filmin ¢hambexagize afastRetddpdayesd Sibitldicds HaweYehg EBetﬂ@ﬁﬁmer
insulating filmnmay be a single O layer or nore than tvvo Iayers of

| at hi | f
i nsul at iwegLf | &5 HEI £ dn GRYYnR # g SHard: ¢ H?eefd@ogslre orP Ormtrﬂ:mg

sem conductor filmis not limted but It 1's prefe

seni con af fr i | m 0 SiXeel X (X =
0. 000l ?ég%&%Z)i)i({)gy a%?véqé %h}%&%%{utﬁaesﬁn%ed’%a% ea‘l,a %a( I ks t§1e

like). D) ARRA BAS d be one, that processes fer b waf er
or one t at pr esses .1?,&%&#%?’%%3%'61281?{"%&?&Fﬁ@mP?Fma‘-‘,‘pﬁ )S-
sem conduct or formed in succession in the same chanber to avoid

cont act vﬁ’i‘%a‘i’h"e“ arglf%a Iﬁ%fél%lﬁ#%b o R dobni Orididngr 9an hieh 8ATT-esh

anor phous structure is washed and then a very thin oxide film about 2 nm
in thiclits8t TRe ittt girintenandearé thephPrambing iheef i Indermation
sem conductor filmis doped with a mnute anmount of inpurity el enent (boron
or phospHBRRST 4p diferatmpsmmyiot atwe. t hreshold of the TFTs . Here, the
anor phous silicon filmis doped with boron by ion doping in which diborane
(BZH6) is excilinedtlss ptasen althoughnihe segapdid on v‘ﬁiﬁcﬂopuagmaori@ tions
|nclude setting the 85
( generated between the deposition mask 1302a and the electrode
1302b installed between the mask and the deposition source holder
1306 is exemplified, the invention is not limited to that but
include any as long as it comprises a plasma generation means.
Further, a high frequency power source may be connected to the
electrode 1302b and the electrode 1302b may be formed to be a
mesh type electrode or an electrode just like a shower head into

which a gas can be introduced.

Further, the above-mentioned cleaning by plasma may be
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acceleratlon voltage to 15 kV, the flow rate of gas obtained by diluting
di borane to 1~ with hydrogen to 30 sccm and the dose to 2 x 1012
atons/cnR. Next, a nickel acetate solution containing 10 ppm of nickel by
wei ght is applied by a spinner. Instead of application, nickel may be
sprayed onto the entire surface by sputtering. The sem conductor filmis
subjected to heat treatnent to crystallize it and obtain a sem conductor
filmhaving a crystal structure. The heat treatnent is-achieved in an

el ectri ccaurnadewt elvyriyr £tk atdih ©fon Proress kgbtal WaryheatcdFeaddrent in
an electric furnace is enployed, the tenperature is set to 500 to 650C and
the treapwenartasts Honrdliey 29r ol rbEhSeidn S,%fé&@ébéé'é&éaé/éﬂgi@?
crystal structure is obtained by heat treatnent Tor crystallization (at
550C forggehours) after heat treatnment for dehydrogenation (at 500C for an
hour) . Although t he sem conductor filmis crystallized her e by heat

anneal [ ng appat3ihs ERAAERST SRR, A ngPEl gRFALY et #Lthortha e

After an o¢ ge fi n%on the surface of the silicon filmhaving a crystal
struct ur&P8%+BfBYet by diluted fluoric acid or the like, a continuous wave
solid-state laser and the second to fourth harnonic of the fundanmental wave
are enpl oyed i TR%rd8vepdiont ai withy fihd sabeveaapnsiridiutisinzewihdn be
crystallizing an anorphous sem conductor film Since the |laser |ight

i rradi atfescribedhvnthed Jinmetel bs inacdordanaeeyijen the mxspipdes, belowxi de
film86 is formed on the surface as a result. Typically, the second
harmoni ¢ (532 nm) or third harnmonic (355 nn) of a Nd: YV04 | aser

(fundanental wave: 1064 nn) is enployed. When using a continuous wave
HaSer, | Beanpléght emitted froma 10 W power continuous wave YVO4 |aser is
converted Into harnonic by a non-linear optical elenent. Alternatively, the
har noni cexsm@bé aj ned by putting a YVOQ crystal and a non-linear optical

el ement Tn a résonator. The harnonic is preferably shaped into oblong or

Chonlir el | Al chi Bl A, LA A oo8 Uil Qfgmg%t%.ql gﬁ& LRIl & T

then irradi ates an 1rrad obj ect ensi require this

P Sof e 0141 se“gﬁ ‘Wémf’#@ro SIS Rhbhend tpagates ‘?’Hegfr g "

light at,a rate of 10 to ms. O course, although a TFT can be forned
by usi ng? hgrg?PFgoﬁof"PPﬁP a\ﬁlﬁﬂ‘sa %‘?‘?73?HF'W-’E?%@°§?§'—EC?HP€1:BQP& &% 1
second harnonjcs of the continuous wave YVO4 | aser is irradiated thereon,

it is prRYErabte ChatYPRR off PRESRLPLEATRPERYI8eSr Jemall ae Sunaictane after
the laser light is irradiated thereon is used to formthe TFT since the

si li con 9% | the rlatpre@csirrcturerare ghepahatednwhit be expmplédied.
crystallinity and electric characteristics of TFT are inproved. For
instance, alt Ragardigethdfiddesatdomt blye esiemgyttrsids tanhk lagdwad ng a
crystalline structure before the laser light is irradiated thereon, a

(rmbl litystsuctums! S00anidis tdeindddt i85 darfig i js5d tidod Neardat i Lo
filmhaving a crystalline structure after the laser light is irradi ated

thereon fdimd téiRailodly t¥FfScexvé emetNat MEOVEeH Wnt B ndReus R0 000
cm2/Vs. After the crystallization is conducted using nickel as a netal

| ;! 2] h YV04
PR e A e L e R il

| aser is irradiated thereon thou not ef eo i con

filmis I eat tre t ment
performﬁ for d£ﬁ¥%€%8§% ﬁ%#yyécﬁ%%é£§%??§@%%%#$#ﬁﬁ VIERG T EY %ﬁﬁ%ﬁﬁlne
structur obta ned he s har nics of the continuous wave
WoQ | ased Bt ¢ 05 Sgh e o t%e%‘bﬁ?‘s o5 aganﬁﬁgu%tagedﬂr%rcaa%ﬂe@r
substituyte faor, the continuous wave |aser. In the case that the exci mer

| aser ofHIREHARSARAPI ALY SEam 22 eLeikads fanebenincraasedeap@idie i s set
to 300 Hz, and the | aser density is set from 100 to 1000 mi/cnR (typically
200 to SHIVRNEMOLtags <an the | Surely gacreagefetover lcepied 5 @1 eE8. ~. The
oxide filmformed by laser light irradiation is removed by diluted fluoric
aci d andlomesrent,hahemef dseai probamethatt hinczease waf ethé Qiundiér SeEas to
formas a barrier layer an oxide filmhaving a thickness of 1 to 5 nmin
total . Tayehar contranyey dessin HssihAmBrbdsd 5 tAPAEMYBLEYE BHE drigdfRie be
formed by oxidizing the surface of the sem conductor f|In1haV|ng a crystal
structure through ultraviolet irradiation in an oxygen atnosphere, or forned
by oxi'dizing the surface of the sem cgpductor filmhaving a crysta
structure through oxygen plasma treatnment, or by using plasma CVD,
sputtering or evaporation to forman about 1 to 10 nmthick




88 oxide film The oxide filmformed by the |laser light irradiation my
be renoved before the barrier layer is formed. Next, an anorphous silicon
filmcontaining argon is forned on the barrier |ayer by plasma CVD or
sputtering to serve as a Bettering site. The thickness of the anorphous
silicon filmis 50 to 400 nm here 150 nm The anorphous silicon filmis
formed in an argon atnosphere with the filmformation pressure to 0.3 Pa by
sputtering using the silicon target. Thereafter, heat treatnent is

conduct efintertaces ectThat forsiggmaid 66He & Aeakdi BotanhdanBaigardtig to
reduce the nickel concentration in the sem conductor film having a crystal

St T UCt Urith adiPs BAGIER! i e BPPEFEE MPrdBYRS UReddpisad & @k dSGiids

furnace. Using the barrier layer as an etching stopper, the Bettering site,

namel Y. $SECARDLARSySL et LY COM U0 BEN. o EnsShist busli

renoved. Then; the barrier layer I's se y refrove

acid. N gke S toward.a region _hayi high oxygen concentration
during B]g%(téeﬁilﬁégﬁ,j’ é“}nhgl‘ltrgﬁ\e{:‘rigf § At a9es g, Vﬁﬁ?‘gggoo#g%\zl%ggﬁgs b‘%ﬁr}&?ﬁ | ayer
that is an &)xj de filmafter Bettering. Next, a thin oxide filmis forned on
the surf%%? ot tHEGRIAFTIRIY 319 i WP HIHhD RS HPR dekand e fttur e
(also referred to as a polysilicon film using ozone water. A resist nmask

i s then ¥AMEEP&hdof hehei Lrgeredi pracsusec hedndo Magemeafflemidvie keche

sem conductor |ayers separated from one another and having desired shapes.
After thérseingvndtiegeanddie power effdimdengy which the single structure

has can be achieved.

Inthisexample, in the case an organic compound £ilmcomposed
of a plurality of functional regions is formed between an anode
and a cathode of a light emitting element, unlike a conventional
1ayered structure having clear interfaces, a structure having
a mixed region containing both of a material forming a first
functionalregionandamaterial formingasecond functional region
between the first functional region and the second functional
region is formed.

C By forming such a structure, the energy barrier existing
among the functional regions is lowered as compared with that
in the conventional structure and thus it is éupposed that the
carrier injection capability is improved. That is, the energy
barrier among the functional regions can be moderated by forming
themixed region. Accordingly, the drivingvoltage can be lowered
and the brightness deterioration can be suppressed.

As described above, in this example, regarding prodqction-

of a light emitting element comprising at least a region (a first
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the resist mask is renoved. The oxide filmis renoved by an etchant
containing fluoric acid, and at the sane tine, the surface of the silicon
filmis washed. Then, an insulating filmmainly containing silicon is
formed to serve as a gate insulating film803. The gate insulating film
here is a silicon oxynitride film (conposition ratio: Si = 32.i, O=59g, N
=7~ H=2~) fornmed by plasna CVD to have a thickness of 115 nm Next, a

| am nate of a first conductive filmwth a thickness of 20 to 100 nm and a
second cimttictionel fridghosi )t Anawhbeh ke sf ot@@ntie 40fpoundsid wapabien t he
gate insulating film In this exanple, a tantalumnitride filmwith a

t hi cknesst pérBOrmihg TheF IR 1h 4HE a 318 dnGs 88608 £k 8RA 13y ildign a

tungsten filmw th a thickness of 370 nmis laid thereon. The conductive

films arg, paitRSSCOYa Bgﬁaﬂﬁﬁﬁﬁgﬁ&ﬁtﬁﬁgfgféﬂ’é’%n{ ﬂ&@k@gggioﬁ{%%gg des

and wires. The conductive mate o) I rst conductiv second

conduct i i a X s sglected fromth roup consi sting,of Ta, W
T v, eoR CEErRRET . G A kRO RET AP ot REPERES e

el enents. The fjrié conductjve filmand the second conductive filmnmay be
seni con TR het‘{)]'BT%ta’r‘?‘ilaﬁﬂle&/ +ORE M T g RPESRAFPF ROMBIdFed i t h
phosphorus or other inpurity elements or may be Ag-Pd-Cu alloy filnms. The
present Ty SR s BIOEARIRYEY (D B dmEemERATLon raRRaKal WO FRRME Ve fi | m
For exanple, a three-layerstructure consisting 90 of a 50 nmthick

tungst eF'¥94 M, S0iNAG Megdal wAniaEing con atdanidq Abngidurfd |fqrmEmy 30 nm
thick titaniumnitride filmlayered in this order nay be enployed. Wen the
t hr ee- | ay€irstrigtairieonsl regliopeathd anngsjani obompeuhirirnciondacidomnmd i | m
may be replaced by tungsten nitride, the alum numsilicon alloy (Al -Si)

11 m of furecisienald wanchic theAtwddnl nHEE hes  eFlmeetbriy) aredildnriangntdtd ani um
alloy (AI-Ti) film and the titaniumnitride filmof the third conductive
film mysdoienhanat dhal tédfon UB fEdsmed ternatively, a single-|ayer
conductive filmmay be used. ICP (inductively coupled plasm) etching is
preferred for L N IsrSit L I qﬁg$s co ﬁgﬁgﬁ ive
film(first etﬁ?ﬁ%%ﬁiﬁ%&ﬁa{%‘% 3 g% E%%\céﬁ}d;%rl %‘eat . %t,)gﬂ y “USI % | CP
et chi ng i i in itions (the amount. of electric wer

appl | o) SRS LRnElilgTd SAMUILEP A IR AR, PegfeBS LTkPHF L, &
substragf si%;.electtod , %hi tgngergture of the sqgstrate si de el ectrode,
and t he 1TREC *thé FirPIeScah Bet SFRALYCANTERST P ALUTEIRAPATE ¥Q st
etching treatnent is conducted after a resist mask is forned. The first

et chi ng Wi t FoPUNRdiIde 9bpIdRRRFiddoRE $Qursesmaze pingtadledoo Wtio a
coiled electrode at a pressure of 1 Pa, enploying CF4, Cl2, and OZ as

et chi ng FRStrake & vibdgh D g de o rEomedatis timrssirtesd 2514 28 10
(sccm. The substrate side (sanple stage) al so receives an RF power of 150
W ( 13. Be mubstradeapgsl heatsdbbyaatheatingegedny casd| fhditampestdatages The
area (size) of the substrate side electrode is 12.5 cmx 12.5 cm and the
(\(;\ﬁl | ed dlTydt oddéhess@bstratdi $s &bjusted ih aretser tohroeC A prefidraldiysc on

hich the coil is provided). The Wfilmis etched under these first etching
condi ti @y £& uspeE. |t FafaHYl [ hgr eqges. ¢iRer 621 (&1m { BErhhEsbnSt GHNY.
conditions are switched to the second etching conditions w thout renoving
t he resimnpmﬁtur'lél’IQ'I!S_lhe)C(b”ﬂi e Mk el tiPnfetd NG Wie sidiY 1Ga amk Cl2 as

t

etching gas, setting e gas flowrate ratio thereof to 30 : 30 (sccn), and
giving aenierahin®d () Ppvehie OhepBOiVibR Breqbhedntl Salkade g Fry essure
of 1 Pa to generate plasma for etching for about 30 Seconds . The substrate
side (s hage) o] LV . o) 6, t.0 apply
a subst?r?tmipgalrl%y negéﬁz\?eos%gf&ﬁe bigggsg%ﬁggeﬁf %ﬂgé}:zﬁﬁ\e%é%%%%dl ge/'ltgc 1|:nt80
condi ti @ns re i xture of CFQ and is.used, .the Wfiilmand the TaN
film ar g’%etl%d: ttglaa ;%"Set e‘ieﬂrépesr u]i?eg(r%é %etsti“? rdePRE LR SAWEFEt ons and
t he second etching conditions constitute the first etching treatnment. Next
foll ows the sB&ofidrétehfnfirpbaereaniqi compoendclyatsbened kiopta ifigsitace.
The third etching conditions include using CFQ and Cl2 as etching gas,

set ti ngmalterdad fdhombeant elBat iis tdepeiftdd. 30IncB@elhbathy, ahed giwstg an RF
(13.56 WHz) power of 500 Wto a coiled electrode at a pressure of 1 Pa to
gener at erglaasen dompaindi DYaf 06 Gresacands; dWeporhteaaby Jedd J1zaigd e
stage) also receives an RF power of 20 W( 13 . 56 Mz ) to apply a
substantially negative self-bias voltage. Then, the third etching
conditions are switched to the fourthygtching conditions wi thout renoving:
the resist mask. The fourth etching conditions include using




92 CF4, Cl2, and Oz as etching gas, setting the gas flowrate ratio
thereof to 20 : 20 : 20 ( sccm ,-and giving an RF ( 13 . 56 MHz ) power of
500 Wto a coiled electrode at a pressure of 1 Pa to generate plasma for
etching for about 20 seconds. The substrate side (sanple stage) also
receives an RF power of 20 W(13.56 MHz) to apply a substantially negative
sel f-bias voltage. The third etching conditions and the fourth etching
conditions constitute the second etching treatnment. At this stage, gate

el ect r odee B qrohdvscas t8@Bdt BoBaXd htvéd naddwrdftid by Spefliucd ia ehvayer 804a
as the lower layer and the second conductive | ayer 804b as the upper |ayer

are fornegh aerhe tikee bESESHoSBEKoh S ERIMMRFhdY1¢ N8 FiFst rd@RItAGnneat ment
to dope with the entire surface using the gate el'ectrodes 804 to 807 as

masks.  Wegddd 511610 {RA{FN 4L TBLYSe | L8fIOR] N9 OF 1§ on 1 mpt antati on.

Here, ion doping conditions are that the dose Is set to 1.5 x 101’

atons/ cn?, angnl. eleratiaon voltage iS . s fyom 60 tq 100 .keV. As an

i mpurity el ene%rﬁlgeet ﬁ%‘[ce ifﬁ'p%ﬁtjt sontgr?emhq%? O&%&c—{q Ty ggﬁﬁ'ﬁﬁﬁ:{% éP) or
arsenic' i pi cal | sed. The first inpurity region (n-- region).822
to 825 aﬁ%ﬁ%ﬁé@?ﬁsao?g%FﬁaFPgﬁPﬂﬁsﬁﬁnﬁe??%gk%‘-ygf%}:'rl?ed’q“l% §191§’t are

newly formed. At this nonment, since the off current value of the swtching
TFT is 19V, 1t R fasRRdamatesiadd chambes: IL8p -t hBhehssrend emgamiien
region of a sem conductor |ayer formng the switching TFT of the pixel

por ti on GEROWRH 1dbpbs télee pheviolslYmvanaiated byf vesbstanceheddng he 93
channel formation. region of the sem conductor |ayer form ng the p-channel
TFT 906 afd tsdvatdranest towand thandubberpeei phesyen heg etfe .shHuttaddiloiban, the
masks are fornmed to overlap the channel formation region of the

em condistey d aferst ahikeg t86i6Hr peNt cenpbsell SET 1884 rof-sth@raralc
portion 901 and the periphery thereof. An inpurity region (n- region) that
over | apcoMgduri Rl b8 Bhe thecERd BrY)lhild @empoankol TBA-RY Ko Rdsidad

sel ectively the second doping treatnent using the masks fromthe resist.
The second dopigRQd § QaLNRN! ohiyﬁ{% Shut't8% P@Q'igg%fésé@%n'g%g%te%n%'

Here, ion doping is used, the rate of ‘gas obtalne Iuting

phosphi i r n i ~ is,set tq, 30 scc t he dose is set to
1.5 X 1%%@%@%%%?Héﬁdqﬁe JéégchBPgtl it 'vo&oa{bgeeq%er&%lty't oa9§el?€\9.dsl n
this case _the masks made fromresist and the second conductive |ayer serve
as nask?uéﬁ%ﬁ?ﬁa ﬁeeqmréltg]céq%r%tgqlﬁ%ﬁdi nparts the n-type conductivity
and second inpurity regions 311 and 312 are formed. The second inpurity
regi ons are ddfedth@t REERBLEnpattRgughefenetRod i forfamingdhe miged
conductivity in a _concentration range of 1 x 1016 to 1 x 101' atons/cni.
Here, tReEORPYABBAEAREOYS LY ARRo St itetee typesi oporganlic egpmpounds
referred to as a n- region. Third doping treatnent i.s conducted w thout
renovi ng-& Hescadibed ,mkdlesmixed ragidndopy noe tfeatad e iveeeanihey €iiret dopi ng
or ion inplantation. As inpurity elenments inparts n-type conductivity,
(pbosphorflmslc(ﬂa)omrl zegeoncardtheasecond Cunytiicaldly rebieba, by depdeAitigd S
used, the flow rate of gas obtained by diluting 94 - phosphine (PH3) with
hydr ogenhieof brét ick-gitfid ofPotfi@Mnd RBeHQfdhd$i SHlg kBelsdcdiPd DryaNR/ CNL,
and the acceleration voltage is set to 80 keV. In this case the nmasks nade

from regokipotidl WaRexeaMed dePRIYEioNe Jebepnetley § AT KB E %m%?&%&uw?
inmpurity elenent that inparts the n-type conductivity and third i npurity
regi ons 8 Wit 826 to 828 are fornmed. The third inpurity regions are
doped with“the 1 npurity elenment that inparts the n-type conductivity in a
concentrationgrange.of. 1 102 tq 1 x 1021 atons/crd... Here, t he sanme
concentrat i onN?%EgeWI}fslet Eéetsmcro&%i W?*?CP@BPBHdi@b@?WQ g&)pf’c?:"&?da n'
region.
gl a shutter 19c is opened to deposit a third organic compound l7c

storedinathirdmaterial chamber 18¢. The thirdorganic compound
17c¢ is also previously evaporated by resistance heating and

scattered toward the substrate by opening the shutter 19¢. Here,
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After renoving the resist mask and the new resist mask is forned, the
fourth doping treatnent is conducted. The fourth inpurity regions 818, 819,
832, 833 and the fifth inpurity regions 816, 817a 830, 831 are fornmed in
which inpurity elenments inparts p-type conductivity are added to the

sem conductor |ayer form ng the p-channel TFT by the fourth doping
treatnent. The concentration of the inpurity elenment that inparts the
p-type conductivity is set from1l x 102 to 1 x 1021 atons/cnB to add to the
fourth iarsecohd mixgdregddd, 284 Londdsedmod i3 setbaalgddid ERwpoundr €gi ons
818, 819, 832) and 833 being region (n-region) are already doped with
phosphorumb (dd i thd Nehi¥e\d £ &foriburid 6L AORGth W NedAged puri ty el ement
that inparts the p-type conductivity'in a concentration 1. 5 to 3 tines the

phosphor us. Congar 81N d 0 BALALRS Rl PRLCPRUIGIH ila ¢RI Syl o0l on

havi ng t he sarre concentration ange as our uri y regi on

al so cal fi.fth, inpurity regions 816 nd 831
are for Alﬁéja CB'% g?g‘ﬁ olvhgcfl i8s WHIE IR ap P“ﬁ&ﬂﬁegﬁflé’ff t%e%g‘éf
conduct i The urity elenents inparts p-type conductivity |s
added t to]y ak Reintt et HAbrPS aﬁfﬁ'é“ef?'om 1 x 1018 to 1 x 102

atons/cm . Here, the region having the same concentration range as the
fifth inmpuri tfltné’&lé’nsalcsatr*&d@r Ledfamnad tp-conplete therbightt endtadege st eps
, an inpurity region having the n-type or p-type conductivity is forned in
each serfkSRiictr Yy FLlMTHwoHthet iampdmmiers DAl BoZerisiomre the gate
el ectrode of TFT.. An insulating is forned to cover alnost the entire
surface (not ghowher,| astauctheraopyanitompdimDiion, des Ehbsmhhy Fag .50 nm
in thickness is formed by plasma CVD nethod. O course, the insulating film

'S not 4By teefkero thesifiirean faicia duldimand oh $200lie FR¥flehusiay Rale of
other insulating filns containing silicon may be used. The next step is

acti vat ifirdtf edgaRAt 8bmpheni I | tohelrgrant ﬁlﬂéedrééﬁl&:?%lt kemposed
sem conductor |ayers. The activation step enploys rapid thermal anneallng

(RTA) usifgna fﬂ@c t)a:gahl%%'s ouhd " %%Jhaﬁaoehe %O gha A!@@Eogrn%%% A

using a furnace, a~conbi na on o ese net He exs

{11 Xl B Uil S AYEE IS 0Ll TR %fetgelron %52 is
formed using the second organic compound 17b. Successively, the
second mixed region 223 is formed during the formation of the
second functional region 222 by simultaneously depositing the
third organic compound 17¢ by temporarily opeping the shutter
1%c.

Aftera while; the shutter 19c is closed aﬁd again the second
functional region 222 is formed. Finally, a cathode is formed
to complete the light emitting element.

Since the film formation apparatus of Fig. 1 capable of
forming the above-mentioned organic compound film can form the
organic compound film having a plurality of functional regions

ina single_film formation chamber, the interfaces of the functional

regions are not polluted with impurities and also mixed regions

47




However, the insulating filmmmay be fornmed before the activation. The first
interlayer insulating film808 nmade froma silicon nitride filmis formed.
Then, the sem conductor |ayers are subjected to heat treatnent (at 300 to
550C for 1 to 12 hours) to hydrogenate the sem conductor |ayers. This step
is for term nating dangling bonds in the sem conductor |ayers using

hydr ogen contained in the first interlayer insulating film808. The

sem conductor |ayers are hydrogenated irrespective of the presence of the

i nt er | ay@in iges Woalid® il khel Ratekfades bECOHRe OhMlS fohdn LEdns.  1In

hydr ogenati on net hods enpl oyabl e i ncl ude pl asma hydrogenation (using

hydr 0geNuifK GoRf Mertl AR maliitlr, 8 $6RRMAI PIAGYST NN} fiY Ll M 809

is formed on the first integnlayer ‘i nsul'ati ng rom an organic

i nsul at i t+el.d I hi.S. ex I an acrylic resin film@809a is .forned
to have éa% i clgr?‘e%se%f%%c%urne, a(aq']r%'cfﬁda 51 Ao IS i‘?(f@aﬁllcm’é%%%ia?ef)or ned
to have a thickness of_%go nm by sputtering. The pixel electrode 834 in
contact 3 ipjf%ve]"i‘?daiwfr of o‘g{'%#a]c & RF rigeiting dgrarrde FREMef med from
the p-channel TFT 904 is fornmed to overlap in contact with the connectin

el ectrode thatfymtheginEhel &1 bp fompatyion appaphéustol Fligcel 5 copebde
functions as an anode of OLED, and is a transparent conductive filmfor the
| i ght erfif Cadviiga OuEDvAgUiamt angeahingghefoee piiel foimeticse. deovimgd next
are contact hol es reaching the conductive |ayers that serve as the gate

el ect r od&isloo rf agartaet M 2 sarah chftenyt aftitlnh & cxsnaX A on I @edeh ibjg tdae- vy ot

regi ons. Inthisexanple,etchingtreatnent is conducted several tines in
successivatuit SAnealih§idureny Pl Bn fohmateeaNkHd k8l bantesiitSthamikad il mis
(Eﬁed aﬁ i;_etching stopper to Ftch thf_third interlayer insulating film
then t herddilgils gL WedMeF i _at usied ASi-A i er to
etch the é%cond i nterlayer ?%guléﬁgﬂ% ?##%%fénd tﬁgﬁjﬁﬁngﬁpgﬁgﬁiter ayer

| nsul at i ablk@hlsathfifthe MRS aglecthedes f30ah & LhpotREEH cal 1y,
a source wire, a power supply I"ine, a ['ead-out "€lectrode,  a eoRREct i on

el ectro arg forned fro 1. Ti : W re. the el ectrodes and
wires a%glrotg{egﬁ 'neﬁby&pna%%jlelrnrﬁ 2{; %97%ﬁlh%h/feag£e]é #ﬁ?’i FRTPE58°fm it:

t hi ckness an Al filmecontaining silicon (_.350 nmin thickness ) , and
anot her TFIPYATHSS SPHIM 35 PR SRheseater ahd tBar Like a8t thge OGRS

W re, connection el ectrode, |ead-out el ectrode, power supply line, and the
li ke ar ETRBID ARG TaorBedean Bhecgabotrate cate ddrthar temwd aad with a
gate wire covered with an interlayer insulating filmis provided at an end
of the déeoRPrElicapempened ldyess vilthoahaigh atendidiv asdds Higuploutyut

term nal portions having a plurality of electrodes for connecting to

ext er nalcagi beuifiormeith ext ernal power supplies. The connection el ectrode 841
provi ded as to contact and overlap with the pixel electrode 834 that is

previously forhee ésample cantBE bpttibhallng chmins®Gieh e Lhdoddmeant
control TFT 904. A driving circuit 902 having a CMOS circuit in which an

n:channgl, The Whoditheh tP-LCh A ahel RhtRbi R cPbi ned 98 conpl enentarily
and a pixel portion 901 with a plurality of pixels

Example 2

The constitution of a f£ilm formation apparatus of this

example will be described in accordance to Fig. 5. Fig. 5A is

an upper face view of the £ilm formation apparatus and Fig. 5B

is a cross-sectional view. Common symbols are assigned to common

parts. 1In th:_i.s example, formation of three- types of o:ganic

compound f£films (red, green, and blue) in three £ilm formation
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each having an n-channel TFT 903 or a p-channel TFT 904 are fornmed i.n the
manner described above. Next, insulators 842a and 843b referred to as a
bank are fornmed on each end of the pixel electrode 834 so as to cover each
end of the pixel electrode 834. The banks 842a and 843b are forned from an
insulating filmcontaining silicon or aresin film In this exanple, the
bank 842a is forned by patterning the insulating filmmade fromthe organic
resin film the silicon nitride filmis formed by sputtering, and the bank
842b i s ¢lamiperbyhant bnnihge t¥pd £idm EbrihayebnSdPpardlt idedaidicda 844 of
OLED are fornmed on the pixel electrode 834 whose ends are covered by the

banks. |thédés twapl gilherdimdBVen Shdniithd h@igat hpde B4dn flf@e%P are
evaporated by the deposition apparatus shown in Enbodi ment 1

evapor atm&w&&@&ﬁl*s LN Eﬂlﬂhof | OF Yn i %6%”9565&0&&931 densi ty

and high purity EL Tayer may be fornmed by conducting evaporation in vacuum
while h St & At A 4 er, for t e si on
and foreﬁgﬁ%/%i({;)&? carrléel?s % cr!aarll_jds_eéae&1 éefrorﬁil('s"gléoon Js ‘ﬁ*iag’ﬂ% :‘ﬂjtsql ng

| ayer and a fr nation of electric charge transporting | ayers and
el gct ri Gehd OQré:eisrﬁ"g}cHﬁn(?ntPa%‘? §1lﬁbF0§WQFﬁPBgc%aT%%ﬁ[ﬁ §E’8f%&r '&E

organic EL material or a high nolecular weight organic EL material is used
to forman EL layer. An EL layer may be a thin filmformed of a Iight
emtting material that emits light by singlet excitation (fluorescence) (a
si ngl et conpoutidfign 52or nymemaA BPPnfdeoeked af Leadigiamter tand@itetrer i al
that emits light by triplet excitation (phosphorescence) (a triplet
conpoundyhe |ymrdyaicentrent disi shsusncavasuaikicbo deciheaee ndye heratsad-d,0r the
(KI ectric charge transporting layers and electric charge injection |ayers.
nown origesi sutis t et erired Sa Bl | 0 rgadi YoddicHadndesr Gan thesraipdoyad.tdt is
said that the preferred material of a cathode 844 is a netal having a

smal | wod ke ifrgct f@fispot Y@t £ah Ichamb b8l . el BRhle PELOP TGN dfb @HRURnl OF
in the periodic table) or an alloy of such netal. The Iight em ssion

ef fici engariser BHIOVRALAS rﬁzi"&é"@ro'@. brOGh bAR1 YEEPPES 4 g{"ﬁbhggﬁ sT9esehre. an

alloy material containing Li lithrun) that™is one netals is
articul I e t al .. T at so f.uynctions
el ol e e g oo T 5L i

deposition is mounted on the metal mask 303, for which alignment
is finished. Consequently, the substrate 304 and the metal mask
303 are united and transported to first film formation chamber
305. Further, in this example, a vacuum discharge means and a
(\ heating means for the substrate are installed in the first
transportation chamber 301 to carry out vacuum annealing before
the deposition and remove water contained in the substrate.
Further, the reversingmechanismfor the substratemaybe installed
in the first transportation chamber 301.
The holder 302 comprises .a mask holder, a shaft, a substrate
holder, a control mechanism, auxiliary pins and the like. The
metal mask 303 lS fixed while being matched with the projections

on the mask holder and the substrate 304 is mounted on the metal
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an input termnal portion through a connection Wre. The stage conpl eted so
far steps is shown in Fig. 8 Though the switching TFT 903 and the current
supply TFT for COLED (the current control TFT) are shown in Fig. 8, it goes
wi t hout saying that it is not limted thereof, various circuits fornmed from
plural TFTs may be provided at the end of the gate el ectrode of TFT. Next ,
the OLED having at |east a cathode , an organic conpound |ayer, and an
anode is preferably sealed by an organic resin, a protective film a

seal i Ng neHIStICE €, The dubetirbie 882 bA €HE hdea OLiEALIE 030 efflsifd vhrom the
out side and prevent perneation of external substances, such as noi sture and

oxygen, #HiatakdOiiafeGeies ate degradation due to oxidization of the EL
| ayer. However, it i's not necessary to provide the protective filmor the

It
like in the i Ui/t E ef i % r#i ns, t i.C n.FP gﬁgf to be
o

connected | ater. '?ﬁlg EE %lf Pexf@ eé)%r' Ihr?ee%t colofr\ggﬁet e?gla %]ghe 'tci):%t e
el ectrodes of the inpyt/output, termnal, portions using a ni sot rqpi c
conduct i%’ea%%t]esr i"é?v.ept#hteo IRSio1as 'Iée‘%frfg'hcttcf VO S ér}eq:iagl' 6’&?&%532’(? of a
resin and conductive particles several tens to several hundreds dun in
di anet err9s &7l thecketal skt 0P BpdAFhe stketrake. 34hecare thiad by
particles electrically connect the el ectrodes of the input/output term nal
porti onsth@ Esdiliasyr pinsd B tihet AAE a¥ignmesds afyfharmepal gedsk i30® such
as a circularly polarizing plate conposed of a polarizing plate and a phase
di f f er erfed Hhet @osd\t oo iprgo ciodddranad imm b€ thepmehylbeasduhdhnd the

substrate .304 can be completed. Incidentally, although.the case

of positioning conformation by pin-alignment method is described

here, positioning conformation may be carried out by CCD alignment

method using a CCD camera.

Further, at the time of transporting the substrate from
the first transportation chamber 301 to the first film formation
chamber 305, it is preferablé to keep the substrate from the
atmospheric air and to maintain the vacuum degree. Accordingly,
before the substrate transportation, the first film formation

(“ chamber 305 is made to be vacuum of the extent as same as that
of the first transportation chamber 301 by the vacuum discharge
means.

In Fig. 5, the first film formation chamber 305 is provided
with a plurality of deposition sources 306. Each deposition
source 306 is composed of a material chamber (not illustrated)
for storing an organic compound and a shutter (not illustrated)

for controlling the scattering of the organic cbmpound evaporated

- in the material chamber to the outside of the material chamber
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Through the above steps , a nodule type light emtting device to which an
FPC a.s connected is conpleted. This exanple may be freely conbined with
Enbodi nentsl, 2, and Exanples 1 to 4. Exanple 6 The top surface view and

t he cross-sectional view of the nodule type light emtting device (al so
referred to as EL nodul e) obtained by Exanple 5 are shown. Fig. 9Ais a
view of a top surface view of EL nodule and 1ol Fig. 9Bis a
cross-sectional view taken along the line of A-A" of Fig. 9A. Fig. 9A shows

that thebpapeningdaicilogihig.m #R2thsr aHEedi p8t 8 nDeSEhAS: R ERIMARD (for
exanpl e, the second bondi ng nenber and the |ike), and the pixel portion

402, thesoougaay iRl b SisftidedflariAdhddis 92FEr3hER, dleiRadh Foui t

403 are fornmed thereon. These pixel portionTan iver clircuit may

o ST AT RO R TR

IS an organic resin an portion and the

dri ' j ti b h ' esin 418, d th
or gani ¢ YEET o TS L IS CBnemprb S0F1 VBN TR PURRA, ¢ he

organic resip may be seal ed by the cover material using the bondi ng nmenber.
The covet® ¥R i Hrstahle- adhered as a support nedi um before peeling-off is
subjected. In addition, reference nuneral 408 represents a wiring for
transmitting ¢ §AEFaligyvef thrudepasiitiont seursees & 6&instadiledntp dibecuit
404 and the gate side driving circuit 403, and it receives a video signal
and a cl®kssiEdam £ drmmtidrecERGbeL|HEG bbrtplnmirgamricuconpdGfdstiaciidiecones
an external input termnal. In addition, here, only FPCis shown in the
figure, trdpecipiveleddMEEfergnhoanthdiPMs naydbecddoacing thet RirgarlG A
l'ight emtting device in the present specification is assuned to contain

not onl ye@ngdwwid £ilrkd 60 sleviger idpttfidyte Bdmon@, state in which FPC or
PWB is attached thereto. The cross-sectional structure shown in Fig. 9B is
described. 10%n the first f£film formation chamber 305, the organic
compounds stored in these deposition sources are successively
deposited by the method described in the embodiment 1 or the example
1 to form a £irst organic compound film (in this case, red) having .
a plurality of functional regions. At the time of deposition,
in order to improve the evenness of the obtained thin f£ilm in
the substrate face, film formation is carried out while the
(:E substrate 304 being rotated.

Next, the substrate 304 is transported to a second
transportation chamber 307. At the time of transporting the
substrate from the first film formation chamber 305 to the second
transportation chamber 307, it is preferable to keep the substrate
from the atmospheric air and to maintain the vacuum degree. In
the case of using a metal mask with the same opening pattern,

in the second transportation chamber 307, the substrate 304 and

the metal mask 303 are separated from each other once and then
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A base insulating film401 is fornmed on the bondi ng nenber 400. The pi xel
portion 402 and the gate driving circuit 403 are fornmed in contact with the
insulating film401l. The pixel portion 402 is conposed of the current
control TFT 411 and plural pixels including the pixel electrode 412 that is
connected electrically to the drain of the current control TFT 411. In
addition, the gate driving circuit 403 is fornmed by using a CMOS circuit
that is conbined with the n-channel TFT 413 and the p-channel TFT 414. -

The TFTsnquet buthf@odddrrd bat Bl di Po TN 0P nPRGH AU £0n Feaaladiitg t 0
n- channel TFT of Exanple 5 and p-channel TFT of Exanple 5 . Though only the

current GRipfey sHebrdlborgaBRd cliotiel 234 rCaRk! the Mt 41 Hadis FOYEY N FI 0.

9, it goes w thout saying that is not limted there various crrcuits

f or med fﬂé) 'Hl&lgq{éa aE%-E% maXf?ﬁrpEBthdegn f”‘%oerhgf&f& Oc];f ttrfleet %i.é%n?ne

|
TFT. The pi xel™ portion 402, e sourcesi i ver citcul and 't he
gate si drjver. ci.rcuit 40 re forned o sane supstrate according to
Lt o B ARl ol 309 (888 B AT ot 003 288 cad o G R e
emtting el ec{nsnt (QLED) . The bank 415 is forned at _the both ends portion
of the g‘i%@r el &t tRRgagert yadngryuatel wglovhth adiifarenhpatiteemanode
417 of the light emtting element are forned on the pixel electrode 412. As
t he or g&hReY BeFEctBT e % ews Iy padetreaiiy ngdiod igsmead wit i thasubstiaadegani ¢
conpound | ayer (a layer for carrying out |ight em ssion and novenent of
carri er figdthdreefcarg)iedapubeifothedsdyodd3tradsmpetyachobichiagper ldmgithe
emtting layer, an electric charge transport |ayer or an electric charge
i nj ect i credcaydrEiTihef camveectei ofhll ©Hamitsd oNS as a conmmon wiring to all pixels,
qnd is electrically connected to an FPC 409 through a connection wring

08. Further) TelepieRhe ¥Gbsbrate sONAY &Q@nisg,om%apic&eth@cgé&&m 443,pnd the
gate side driving circuit 403 are all covered by the anode 417, an organic

resin Akbrut rPEARRBEL e | | Mttt tiheAiEdladipodt it GG LRl N 418,
it is preferable to use a transparent or hal trgnspar nt material to

vi si bl e dd ihl.e. . Further, Ji.i.,s preferable that the
or gani orﬂétlgf.qpnttéllltleg S}%&%g%n;t%hsgﬁ%ﬁn#clhondo%ls noetr t:"JrOtz;nst m 'Pc qenﬁlfrqqtn:%lesjg} g‘l]ﬂ:h as
noi st ur en tq th tent .possible. Alsqg, it is preferred that
after t%éﬁ{ﬁ%dﬁt 'enc%q}atm:%’r?d: §10 rreﬂtq: hals Pﬁ@g?r@t?ﬁﬁ 3t°elk3?e O\Fgﬁeeﬁ"\ﬂsttl’r"attﬁe
organicfresi n. 418, the protective film419 be at |east fornmed on the

sur f ace E%Eggoa?ﬁ??%%l%fa%én&&aﬁ?fb“}@‘h thegvasuuRgigoree £ §&e 7A and
7B. The protective filmmy be formed on the entire surface including the
back suffORGHEiLRLrMatiar chambexds alsgsprovided with o ayprad idar ef ul |y
formthe protective filmso that no protective filmportion is forned at

t he posiofi @aPaRdEdonounges aal suipstrate hesdlingFREanE andiovildedame mask
may be used to prevent filmform ng of the protective filmat this

posi t i omanfiee dnt €heafirspufilerfonadt pon tditamvey 305 Covenedality ast ape
such as a tape made of Teflon (registered trademark) ‘used as a masking tape
(in a CVbrappdicacompotnidse veel shido@sisavdlig udled Ao aPaRPREILGR ftid Forkhe 104
silicon nitride film the DLC film or AINXOy fil mmy be used as the

prot ect iaveeon® ¢t3anic compound £ilm (in this case, green) having a

ect rode of
Il

plurality of functional regions.

Further, the substrate 304 is transported to a third
transportation chamber 309. At the time of transporting the
substrate from the second f£ilm formation chamber 308 to the third
transportation chamber 309, it is preferable to keep the substrate

- from the atmospheric airland to maintain the fracuum degree. In

the case of using a metal mask with the same opening pattern,
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The light emtting el enent constructed as descri bed above is enclosed with
the protective film419 to conpletely isolate the light emtting el enent
fromthe outside, thus preventing nmaterials such as water and oxygen which
accel erate degradation of the organi c conpound | ayer by oxidation from
entering fromthe outside. Thus, the light emtting device having inproved
reliability is obtained. The steps fromthe deposition to the sealing of EL
| ayer may be conducted by using the apparatus shown a.n Figs. 5 to 7.
Anot her i e eirRItd it:a0@poeithdilon chaileshadoPi ¥gb ShSStFLAe 361 Yskd as an
anode and an organi c conpound | ayer and a cathode are nade an lam nation to
emt |iohhe vk tadinf26{ 1393 Q@O§%b§rta%ehh%rgﬁlr8%&&?_%&1?{“&%gdarH: dHeh -

. e top

Fig. 10 shows an exanple of such™an arrangemnmen view thereof is

t he sa V] hown in Fig. 9.and.wil]l therefore be om.tted: The
Struct urioZed d 1R CE T I ot Soch dioh B dPort of TR FRLR i ailiobed.  An
insulating film®610.is formed on a substrate 600, and a pixel portion 602
and a gale- U MY LRIFUR CHPPWME Fiolmend giife matat r’l%etﬁ]%ltqp%“ﬁyl m 610.
The pixel portion 602 is formed by a plurality of pixels including a
current @tiEnedpasip andfhep %éﬁtel %t@@@f@@o@%t&hmﬂiﬁmct ed to
the drain of the current control TFT 611. A gate side driver circuit 603

i .s for ke Wuhsdinagea 30¥0sndi theine tal imapka 308nbraatgain cfveinkaid amd
n-channel TET 613 and a p-channel TFT 614. These TFTs (611, 613, 614, etc.)
may be fiaixedat doh the Chsesafrasiannemetaliesiiwibarnai ffEfent gataygine 5 and
the p-channel TFT of Exanple 5. Though only the current supply TFT for OLED

(the cura mewmaekiioprdiioddiy rafieseudy kAdE19 gnkent i B0 ehe Wi at%aYi Ng
{;Qat it is not limted thereof, various circuits formed fromplural TFTs

y be pigyistedatride ARd 6f dhe Gahe 88elRIS i1 ol Eha Ipid&atF&ED)

el ectrode 612 functions as an anode of the |i'ght emtting el enent

Banks Gg%fgéaff{ﬁn¥5fgaggﬂp§%£§ﬂ§%ﬁs of the pixel electrode 612, and an

or gani ¢ conpound | ayer 616 an ode 617 of the light enitting el enent
are formed ov he . pi X I ro 612., The anode.617 al so . funectjqQns as a
comon Wi ri ng%gﬁeglﬁeﬁ?lecgkﬁgé:?é%et gsﬁlistﬂzéalb?&%¥€e%n i&%l%&f‘;c{%%
connect to .a FPC%GO% Vi connection_mﬁrin% 608. All the el enents included
in the pistpst PBATBES t it e e RE ArePePOTtdng tee Ut rédFer ed

wi th the anode 617, an organic resin 618 and a protective film 619. A cover
menber 6XPH stnHRYTE o tERBSEBPERARE OPaFhaMPRTa B A Nka| the Ahiae S lms
formed in the cover nenber and a desiccant 621 is set therein. In the

ar r angerfeEimaiHth ghambey 3@ . tite isi palefginabileod® ke eaps dtheasubisd radtehode

whi l e the organic conpound |ayer and the
from the atmospheric air and to maintain the vacuum degree. The

third fiim formation chamber is also provided With a plurality
(\ of deposition sources and substrate heating means and in the same
manner in other formation chambers, a plurality of organic
compounds are successively used and deposited to form a third
organic compound film (in this case, blue) having a plurality
of functional regions.
Then, the substrate 304 is transported to an annealing
chamber 312. At the time of transporting the substrate from the
third film formation chamber 310 to the annealing chamber_’ 312,

it is preferable to keep the substrate from the atmospheric air
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anode are fornmed in lamnation, so that light is emtted in the direction
of the arrowin Fig. 10. 106 Whi-l e the top gate TFTs have been descri bed
by way of exanple, the present invention can be applied irrespective of the
TFT structure. For exanple, the present invention can be applied to bottom
gate ( inversely staggered structure ) TFTs and staggered structure TFTS.
This exanple may be freely conbined with Enbodi nents 1, 2, and Exanpl es
|,to 5. Exanple 7 ,By inplenenting the present invention, EL nodul es

(active amd i maigtiadnctyiet fhciflUbeyras! i e tE khe EkanBgyleatiéhagt i ve
matri x EC nodul e) can be conpl et ed. mely, by inplenenting the present

i nvent i opne akdo < rdthe 1@ eakr Hheafgu'g%é}aﬁef 0 ,“‘&hﬁ@ﬁtlgﬁgvfﬁ | S, gppdul es

are built are conpleted. Followng c e glven as suc ctronic

equi prenf S5y ?.%ﬁ S@Er %%tteqcléggééé‘ggggra%% tgg%%c%%n%ed%%%ggl%1%1%]{%099' €

type di splays car navi gatl stens; car ereos, rs;
portable.igfornq&iqg tq;ninals nﬁbile comput ers, nobhile phones or
el ect r ont8CHBHRE 1ty %Y gg9reP ?Fe@k‘e FESREWRDE (AR LI and 12,
Fig. 11A is a personal conputeromh[ch conprises: a main body 2001; an inmage
i nput se%%li‘%lg’wzé}talapsﬁpaﬁ%gt ien pederadiy aayisshrali2008etthe Fi g.
11B is a video canmera which conprises: a main body 210l; a display section
2102; a IpeLingutdegassbro D1de: impuridtien s1Gh as oxygen, water and
the like in the organic compound layer formed on the substrate
are furthér removed to form an organic compound layer with a high
density and a high purity. Further, reverse mechanism of the
substrate may be provided in anneal chamber 312,

Finally, the substrate 304 is transported to an unload
chamber 311 and after an inert gas is introduced to restore a
normal pressure, the substrate is taken out of the film formation
apparatus.

After an inert gas is introduced in the anneal chamber 312
to restore a normal pressure, the annealing may be carried ocut.

( \ After annealing is carried out in vacuum in the annealing chamber
312, an inert gas may be intrbduced in the anneal chamber 312
to restore a normal pressure.

In such a manner, by carrying out alignment of the metal
masks 303 every time after formation of different organic compound
f£ilms in the respective transportation chambers (or film formation
chambex_‘s) » @ plurality of organic compound films can be formed

in a single apparatus while the vacuum degree' being maintained.

As described above, since functional regions forming one organic
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swi tches 2104; a battery 2105 and an inmage receiving section 2106 etc. Fig.
11C is a nobile conputer which conprises: a nmain body 2201; a canera
section 2202; an image receiving section 2203; operation sw tches 2204 and
a display section 2205 etc. Fig. 11D is a goggle type display which
conprises: a nmain body 230l; a display section 2302; and an arm section
2303 etc. Fig. 11E is a player using a recording nediumin which a, program
is recorded (hereinafter referred to as a recordi ng medi un) which

conpri sesompoumd r'f 110t ya2402; fordéapinya sealilens 24 28 o BnSPERK Fhaxddelr 0N

2403; a recordi ng nedi um 2404; and operation swi tches 2405 etc. This

appar at Usonc&aRihMBL &l vl 2l RIS d € aflo?g) the Fanét fond Prddiford £ N9

medi um and can perform nusi c appreciation, filmapprecliation, ganmes and

use for bt apasheal! Gruddfers 21fbgl 1ahCoTRH MOLGR BATRELSER 3 Tl 1 body

2501; a display section view tind erati SW tChés 2504;

and an i ceiving.section (not. sho in the figure) etc. Fig. 12A is a
mobi |6 e 1 o, FeB RE L2 s i R eheh el gl tElng dinc udinaton
2902; a voice inpq;Hiectiqn 2903; a display portion 2904; operation

swi t chesToHRRS af HHIRhSTII4369 ehemeRt hayde s apluraddivont Cuastionse
sensor, etc.) 2907 etc. Fig. 12B is a portable book (electronic book) which
conpr i s&ELtROWE| Gleriylaoen ; s eFaptaye porn i bmseBODRCethd 3003; a recordi ng
medi um 3004; operation switches 3005 and an antenna 108 3006 etc. Fig,
12C i s a di splfhthghigih thenprbeestua winich oy iz bptafsuppbionngf ddet i on
3102; and a display portion 3103 etc. In addition, the display shown in

Fi g. 12@twanseratdmpmddrettilnmg sis etbsxriwsdesitzeih sotagle [ dhe@mal e a
iize of 5to 20 inches. Further, to manufacture the display part with such

i zes ) fdrmastpiehppabbeusOoftie PhodHECohYi PABE DInitddEDYnYSERE th
substrate with one neter on a side. As described above, the applicable

range oftKi1e RREEARtHBNEREE Ghdiuded %ﬁaséycdr@ﬂ&ix%@. ffﬁg iﬂ&;&%@ﬁg&ccan be

applied to electronic equipnents of various areas. te t the e tronic
Camer 7 RIS AEBLRIES o BN A0 L UL oS LA 0

a treatment chamber capable of sealing the light emitting element.

The order of the formation of the organic compound films having

the red, green, and blue luminescence may be inconsecutive.

Further, a means for cleaning the transportation chambers
and the film formation chambers shown in this example may be

(W; instailed. A cleaning preparatory chamber 22 as shown in Fig.
3 ﬁay be also installed.

Further, a mask preparatory chamber for storing used
deposition masks and un-used deposition masks may be installed
in the respective transportation chambers and the respective film
formation chambers.

This example may be optionally combined with embodiment

1, embodiment 2, embodiment 3, or example 1.
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EXAMPLE 8 In the present exanple, a novel filmformation nmethod is
described. As a typical exanple of a physical filmformation nethod, a
vacuum evaporation which forns a filmby evaporati ng an evaporating
material from an evaporation source under vacuumis known. Further, as a
typi cal exanple of chemcal filmformation nethod) CVD (chem cal vapor
deposition) which forns a filmby chem cai reaction on a substrate surface
or in a vapor_is known. The present exanple provides a novel filmformation
met hod. Mp t is, when an organic conpound nmaterial is evaporated from
an evaporation source in a filmformation chanber, a m nute anount of a
mat eri al gas Wil EXaBDApr? s @), exgmpheigfyapgaeatnsatnat Eorals whithirduglsmal | er
than a particle of the organic conpound material is nade flow to include
t he snualthatonganiadcospoahér falmi Asadescgdbied .coTpowhd sf iek@mpAs ,t gy smal |
atomc radius material gas , one kind or a plural kinds selected froma
si | ane gsOpPa@RSidiMIOS] RN ivénS biFaRBeaBlst s t&NBle -appdrtht Y HhatCeF4,
SnH, and hydrocarbon group gas (CHl, CzHz, CZH9 and C6H6) can be used.
sefore |&endidsts Std e dield i Birdent 8- 8R0RL AkGent16n 982 difb Nrilne

Al Ingly, 1.1 o]

purified by a gas purifying machine. cor S necessary

provi de S | fydag i o that after the gas is highly purified
, the ga%a?es&?htv?%% uc]%e(é |n%%£$h€§eb\$/%\%br§ti on apparatus. Thereby, oxygen,
wat er and ot helrn' uri6ti es contained in i gs ‘ign be previously renoved.
Therefore, it i possitbl &EETFPEFREmERELe irp retes 3 adb&atAheHr oduced
i nsi de trg'ﬁ apﬁﬁrgﬁus. Faor exanpl e, when a nonosilane gas is introduced at
several Stdh PALSRt Re FHUFHT Vet f ot raRERBELSEn WP abhak ghhec temeri al
(i s deposited by evaporation, SiH9 floating inside the filmformation
chanber FMEFRinas 1994 niin i jhhsvaxernde fior rhsd bey emdersittestd dtce nigan
depositing an organic material evaporated fromthe evaporation source.

Then, a HmapPheatidh &lthell as @idde ar datthicgleof asddix uisedoinr todls kedampdre )
relatively large particle radius organic material nol ecules to be contai ned
in the fidmusBuas mye edectevapafial Dight keniavape) allieMBnsows Dieg ifvried ed at
about 100 C. Because nonosil ane has a deconposition tenperature of about

550 C) temtans. NGh LARLONDGS ehe BRRANGhAGLEOR 531 Q6RES WG e gawxﬂa%{e
evaporated, it reacts with SiH4orSi Hx to form a conpound. Further, because

oxygen (difstam Sot£) @ﬂéﬂ&%ytﬁfm%aﬂs{“?w%e&i bFohoL IR GHARY 1S

captured to form Si Ox, oxygen (or noisture) which is a factor deteriorating

an, or ganiseIRId 3 £4RBL0OPALE0UET d RS oL ILLOLURLLG Shatber, ang 10 the

film As a res I'S possible" to Tnprove re

emttin I . n._thereis S i ng, between the organic materi al
mol ecul grsae"i n tEe’ fal\/\rjc%l%xﬁr Veea‘r"g‘* I%‘a‘irﬁ tHE" B p3ti ng to cause
deterioration. dae ause _this sgaci ng shoul d be buried, reliability of the .
11 ght em t {1 ng SHEERR I E01 FsraPBd oyAeiEhRgaserap IRTed feERas 188 and
ydrocar bon group gas (CH4, CzHz) CzHa and C6H6 ) .

@ of respective processing chambers such as a gate-blocked load

chamber_, an alignment chamber, a deposition chamber, a sealing
chamber and an unloading chamber, a material such as aluminum
~or stainless steel (SUS) with mirror surfaces through treatment
of electro polishing is used on the internal wall planes thereof
due to its capability to reduce an adsorpt.ion of the impurity
such as oxygen and water by making surface area of the inside
wall smaller. In addition, internal memberé made of material

such as ceramics or else are employed as the inside material which
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As the above organic material, a -NPD.

(4, 4" bi s-[ N-(napht hyl ) - N- phenyl -am no] bi phenyl), BCP (basocuproi ne),
MIDATA (4,4',4 " -tris(N 3-nethyl phenyl - N-phenyl -am no) triphenyl am ne),

Al g3 (tris-8-quinolinorathoal um nvm derivative) can be enunerated. The
present exanple is effective when formng a 'm xed region shown in Fig.4 by
coevaporation, or when depositing a functional region (having an el ectron
transporting function), As a result, reliability of a light emtting

el enent P¥e Hpeated.thal prores hanamal egrtaemsilyt Hestsi.| o be nbhdbritledmerber i s
10'8 to 10-1 Torr) preferably 10-~ to 102 Torr. A dry punp, a cryopunp, or
a turbo materiads fawe ofumignet ismddiGatedypeiith ptlnyi dedtber @vemsadgem
evaporation treatnment chanber connected with the filmformtion chanber.
Furt her, rehghnassubéang Dé&sa HRhAr bal eqhadntbnoer Awal | of the film
formati on chanber is nmade snmall, adsorption of inpurities such as oxygen

and wat er can DPtH&EEh St |£irHerahees15i i Nt %% hRVYPhgOh G4t num

mrrored by electrolytic polishing is used. Thereby, It Is poSsible to

mai nt ai nv&lifécu&'rﬁ’)g@géfleLY&&Q £ﬂa€'0f&ng9i5n% néigg dégeafé%mﬂié){méi on

chamber. Further, a materi such as ceramcs treate o reduce a po?e to
extrenel I . i sed.- faqr an inneg.nmenber. It s to_ _be poted that
it is prg?ggge%l?#%%%iaey YA g?ﬁ fL}fcee&fl Pie§§°RRY, Haigecg?ﬂt%?glvh‘é

aver age é at&esslof % nmor_I|less. A constitution of a filmformation

appar at usPThA FYYT X2 ATG ARRR VB XA BdTEkpl & REBSHUFRgEFi the 1iradi g, 15

shows an exangl e -
_ chamber 501 is roughly reduced by the dry pump 55 with the second
(.

valve 53 opened, next, apressure of the load chamber 501 is reduced
to a high degree of vacuum by the turbo molecular pump 52 with
the first valve 51 and third valve 54 open. Note that the turbo
molecular pump may be replaced with a mgchanical booster pump;
alternatively, the turbo molecular pump is usable after increased
the vacuum degree by the mechanical booster pump.
Next, theone indicatedbynumeral 502 is an alignment chamber.
Here, alignmenf of a metal mask and positioning of a substrate
(*‘ on the metal mask are done for deposition at a deposition chamber
to which it will next be transferred. The alignment chamber 502
may be equipped with an inversion mechanism of a substréte.
Additionally, the method explained in Fig. 5 may be employed in
the alignment method here. Additionally the alignment chamber
A502 comprises a gas exhaust system 500b and is shut and shielded
from the. load chamber 501 by a gate, not shown.
_Further, the alignment chamber A502 is provided with a

- cleaning preliminary chamber 513a to thereby enable of cleanup
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showi ng a cross sectional view of the filmformation apparatus in the
present invention. In Fig.1l5, an-evaporation mask 1502a fixed in contact
with a substrate i501 by a holder is provided. Further, under it,
evapor ati on source hol ders 1506 bei ng capabl e of being heated at different
tenperatures respectively are provided. It is to be noted that these
evaporation sources are provided opposed to the substrate. A nateri al
chanber 1£0geis a_space of the evaporation holders 11z 1506 conprising a
conducti & BaflHgPRERE| ChoRbAT aASBRgarlfete chpplintha 30Tedrstakdnasiki de i s
heated to a sublimation tenperature by a heating neans (typically a

resi st an€an e} epne bymyoprdis glélemata hmaskapotiae mad gholetdr shambet s
deposited over a surface of the substrate through vaporization. It is to be
not ed t hAb0dhen adwdnceing the evaporation, an el ectrode 1502b is noved to
a position where i.t does not prevent the evaporation. Further, the organic
conpound 1507 Nexip) Oviuiedln 563PEEEAYE§0NY AldaPos itlivR Cahh¥peruciple and
evaporation boat). Further, during the evaporation, a material gas Is

i ntroducegdbal cSEYEH Bl SELFRE Brﬁgggéi&nﬁ%ﬂ@iﬁéggg%%duﬂl% 5 é%Aﬁ]o The

material gas or main ingredien the materi I'S con The

film at o 4 ' referably 0. 1 atons atonsg_. As a gas
i nt roduclg%&%%?%'t :eLE?i‘%hl?j’f gg‘én:gtl ﬁgﬁ cfﬁ?ao %?1ﬁ%8§?“§ﬁ£$;69§1%e?%§ﬁ%1 ki nds
sel ecte o) silane gro nosi | ane, disilane and trisilane) |,

Si F4) Ge é ‘@é@%’?lg}mﬁl& g’h%‘“u‘ﬁ?ﬂgra’g%@g%‘?{“%’?bﬁ%sg%% RIS CALS e 1 20%Rd Cshs)
can be qfed. The filmcontaining an organi c conpound formed using Fig. 15
cont ai ns™ F& Mi-afhy8 s Hehekeandshicdgedof som tdre phégnmertichamker and
foxygenandnoi st ur ear ehardt oenterthefilm Therefore, a light emtting el enent
usi ng t 302 i P¥n 2 ¥R ni Bt t PleowR gani ¢ conpound is inproved in reliability.
Furt her, when conducti ng coevaporation by evaporating a plurality of

di fferent nat &l apdmilay weantis thé adrigmmien tocinbecia502 3 thealéposition

si mul t aneously evaporated and the above material gas is introduced to form

a m xed chayiler 360Bainpngvibded wit bk kde anfi ney Hee T TP BRdmbaRd 1 116,
material gas or the main ingredient of the material gas. Further, after

evaporating thm thislexen@ari Ca aeppaytd ont HeamieSr RHaQ A khe AP S
evapor at ed under the sane evaporation atnosphere and the above material gas

is introgusad itro FhiQy.maa s é?@vﬁ.ﬁ@ﬁoast E%W&Qg&gftibﬁ Sél'f%fh@%%;% g S9! on

and the second functional region. In present exanp organi c

econd 1o i . et “SXampl e, The
1500 1 e aetor O PR L e rd NS R eI U e S e

1509 is opened during e evapo _
substr atﬁgﬂf‘. ta'dai%%htariiy rp%to]:rliaggil ggaLhe evapcration sources are a

first evaporation source provided with an organ‘ilc compound with
(\ hole injectability, a second evaporation source provided with
an organic compound with hole transportability, a thirad
evaporation source provided with an organic compound with hole
transportability for use as a host of organic compound with
luminescent ability, a fourth evaporation source provided with
an organic compound with luminescent ability, a fifth evaporation
source provided with an organic compound with blocking ability,
and a sixth evaporation source provided with ah organic compound

with electron transportability.
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region shown in Fig.4A can be fornmed. .Next, the second shutter 1519 is
opened for the evaporation to forma m xed region. Further, in formng the
m xed region, the m xed region may have concentration gradient. Further,
the present invention is applicable when a naterial capable of converting a
triplet excitation energy into a light emssion is added to the m xed
regi on as a dopant. Further, when conducting coevaporation) it is preferred
that directions of evaporating organi c conpounds are crossed at a position
of an object thtBE TEHBPELEd Y Indhisrexampiai covorpaindrkoeyanired with
each other. Further, an adhesion prevention shield 1505 is provided to
prevent &RPBFeEkEtedonpolifd-PoSmisdtmimaktdm) abs i nsed waal [thef diwadfid m
formati on chanber during the evaporation. 114 Further, because the

evapor at ¢onpoohdewitBOGojreovirmtpeb il eat t gt npaosideghias thehemtyt 1 S
raised to a high tenperature, it is preferred that it is covered with a
heat i nsevapongtdoheri al 1504. Jouddier, plasma may be gener at edy prgyvd ded
that it does not inpart damage to the filmcontaining organic conpound. It
i's possi pire( i ongewendt p-nl e t rati 2a connect ed
with a hpgh(frequenég go€e€ﬁ§§%$C%M?§§6aggﬁﬁ%ﬁgﬁ a éggggﬁﬁgﬁ%% ob Hhd an

el ectrode, D. r.phosphine _gas.may be i.ntroduced in addition to
monosi | ané. urt%gy§5$ﬁ%¥%aaso$s n gil e ORGAS I RAPPYRF AR hadf o) 2,

Zn(CH~)2t$% l n, . e, BeH2, tr] 4h l,.galliumor triethyl gallium can
o uen Tt Be b TEEY nerBded AR Bl i Rca o GvappRat bR iR of
Enbodi e tg,l to 3 andlExaUBIes 1to 7. According to the invention, while a
subst rat e’ Ber AYCAERRERLPAPIREGOML [L&HES k ipHsPE amthe edgondcammEqUnd with a
(desired thickness is fornmed, so that an organic conpound layer with a high
densi ty HtFh DeicomesyEhehesh previidededn the thdrd evepedihior sdtme;
i nvention, while a substrate being heated in vacuum deposition is carried
out a pldw @i Ty 8of 12i k3, 150 18avchadtioyl €31 tA8Fbpargdnacit Apelat inum
nei ghboring layers are fitted better. Especially, in the case of form ng
m xed re(IREREP thesmHestab ahd orghei dovagoundiwith auRihbkbed thalitiarsy
Consequently, the driving voltage can be decreased further and 115

provided in the fourth evaporation source: bathocuproin ("BCP")

is used as the organic compound with blocking ability provided

in the fifth evaporation source; and, tris (8-guinolinolat)

aluminum ("Alqs”") is used as the organic compound with electron

7 transportability provided in the sixth evaporation source.

( It is noted that the organic compound layer comprising
regions having the functions of hole injectability, hoie
transportability, luminescent ability, and electron
transportability can be formed over the anode by depositing these
organic compound in order through a vacuum evaporation.

Also note that in this example, a mixed region is formed
at an interface between different function regions by simultaneous

vacuum evaporation of organic compounds consisting of both

function regions. To be brief, mixed regions are formed
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the brightness deterioration can be suppressed. Further, according to the
I nvention, in a single filmformation chanber, it is nmade possible to carry
out annealing in vacuum before filmformation, annealing in vacuum during
filmformation, and annealing in vacuumafter filmformation to result in

| nprovenent of the throughput. Further, according to the invention, 7
deposition materials adhering to jigs installed in the inside of the film
formation a atus and inner wall of the filmformation apparatus can he
removed ﬁ?fﬁ%ﬁ%lgﬁ ES?FKFQtﬁ%ﬁQﬁ§aFﬁéb&FW@@Bh@FPCh%}? injegt Lompegian
CLAIMED IS; 1. A cleaning nethod for renoving an organi c conpound adhering
to a fil#¢cFharhehe chEaBRPOPE ciegten vind at dupowt tenfacm lreloreermitheret hod
conprising: cleaning a nask or an inner wall or an adhesi on prevention
means f orope dramsipog tf re¢gi ¢ o amdt ilon edrcttiveni twenspatt royiganarcitudingl asm
in the filmformation chanber. 2. A nethod according to claim1; wherein
sai d pl asnbumingenentt edgbehween said mask and an el ectrodes provided

bet ween said mask and sai d deposition source. 3. A nethod according to

claim1 wher ein&@t’ﬂ:@i@f rr%ﬂt%ngeﬁﬁlahe&i ﬂ?:)isﬁ?‘%hhb@g_oﬁnfeé’ioﬁ ﬂﬂfH@éﬂ ty of
ki nds of gases selected from A NF3 O

o AI AP, FoY %1%3 B fﬁ#“ﬁlﬁ % RP“N"]N‘B*ASA’ ALS APPARO TR K2-RS 2R3 A5 NED A AU A
QAA?\ O s e e S Cortuet e A A A
A A A A fA‘cln':m e'lpgirs'\’:a‘I Iﬁ:l.}i:éA&I Yféa‘g}gtjdrﬁ Ov\lrjiéal\;{ ' a’tA\ . :|.iAr\n 'A{:Oliisé]é?esﬁso c>3"fGC I’tol bZLrOnm.

(': -Then, fabricate a £ilm of a-NPD to a thickness of 40nm to thereby
form a second function region, followed by formation of a second
mixed region with a thickness of 5 to 10nm by simultaneous vacuum
evaporation of «-NPD and CBP. Thereafter, fabricate a £ilm of
CBP to a thickness of 25 to 40nm, thus feorming a third function
region. At the step of forming the third function region, both
CBP and PtOEP are deposited at a same time, thereby forming a
third mixed region at the entirety or part of the third function

(;} region. Note here that the third mixed region‘has Juminescent
ability. Further, both CBP and BCP are deposited by simultaneous
vacuumevaporation toa filmthickness of 5 to 10nm, thereby forming
a fourth mixed region. In addition, a BCP film is fabricated
to a thickness of 8nm, thus forming a fourth function region.
Furthermore, BCP and Alg; are deposited by simultaneous vacuum
evaporation toafilmthicknessof 5to10nm, resulting in formation

of a fifth mixed region. Lastly a film of Aiqg is formed to a

thickness of 25nm, thus enabling formation of a fifth function
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Next, the one indicated by numeral 506 is an ali_gnment chamber.

Here, alignment of a metal mask and positioning of a substrate
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This deposition chamber B507 is provided with an exhaust system

500e. In addition it is shut and shielded from the alignment

chamber B506 by agate, not shown. Further, it comprises acleaning

preliminary chamber 513d which is shut and shielded from the

deposition chamber B507 by a gate not shown, in a similar way
(‘ to the deposition chamber A503.

In this example a deposition chamber with the structure
shown in Fig. 1 is provided as the deposition chamber B507 for
fabrication of a second organic compound layer which emits green
light. Additionally provided as the evaporation sources are a
first evaporation source provided with an organic compound with
hole injectability, a second evaporation source and a third
evaporation source each provided with organic dompounds withhole

transportability, a fourth evaporation source provided with a
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host material with hole transportability, a fifth evaporation
source provided with an organic compound with luminescent ability,
a sixth evaporation source provided with an organic compound with
blocking ability, and a seventh evaporation source provided with
an organic compound with electron transportability.

It is noted that in this example, Cu-Pc is employed as the
organic compound with hole. injectability provided in the first
evaporatidn source; MTDATA is employed as the organic compound
with hole transportability provided in the second evaporation
source; o-NPD is employed as the organic compound with hole
transportability provided in the third evaporation source; CBP
is employed as the host material with hole transportability
provided in the fourth evaporation  source; tris
(2-phenylpyridine) iridium {(Ir(ppy):) is employed as the organic
compound with luminesceht ability provided in the fifth
evaporation source; BCP is employed as the organic compound with

(:é blocking ability provided in the sixth evaporation source; and,
Alg; 1is employed as the organic compound with electron
transportability provided in the seventh evaporation source.

It is noted the second organic compound layer can be formed
on the anode by successive vacuum evaporation of these organic
compounds,.which compriseé regions having functions of hole
transportability, luminescent ability, blocking ability and
electron transportability.

Also note that in this example, a mixed region is formed
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at an interface between different function regions by simultaneous
vacuum evaporation of organic compounds forming both the function
regions. More specifically, mixed regions are formed
respectively at an interface between the hole transport region
and the blocking region and at an interface between the blocking
regioh and the electron transport region.

Practically, after formed a first function region through
depositioﬁ of Cu-Pc to a thickness of 10 nm, both Cu-Pc and MTDATA
are deposited by a vacuum evaporation at a same time to thereby
form a first mixed region with a f£film thickness of 5 to 10nm.
Then, fabricate a £ilm of MTDATA to a thickness of 20nm to thereby
form a second function region, followed by formation of a second
mixed region with a thickness of 5 to 10nm by simultaneous vacuum
evaporation of MTDATA and a-NPD. Thereafter fabricate a f£ilm
of a-NPD to a thickness of 10nm, thereby forming a third function
region. Then, by simultaneous vacuum evaporat;[on of o-NPD and
CBP, a third mixed region is formed in thickness from 5 to 10nm.
Subsequently, fabricate a film of CBP to a thickness of 20 to
40nm to thereby .fdrm a fourth function region. At the step of
forming the fourth function region, (Ir{ppy);) is deposited by
simultaneous vacuum evaporétion at part or entirety of the fourth
function region, thus forming a fourth mixed region; then,
simultaneously deposited CBP and BCP by vacuum evaporation to
form a £ifth mixed region with a thickness of 5 to 10nm;' 'next,

deposit aBCP filmof 10nm thickness to thereby forma fifth function
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region; next, simulténeously deposit BCP and Alqg; by wvacuum
evaporation to form a sixth mixed region with a filﬁl thickness
of 5 to 10nm; lastly, form a £ilm of Alg; to a thickness of 40nm,
thus forming a sixth function region to thereby form a second
organic compound layer.

Noted that in the above explanation the organic compound
layer is formed by vacuum evaporation from seven evaporation
sources ﬁrovided with organic compounds having different
functionsrespectivelyas the secondorganic compound layer. This
example should not be limited only to the above and is modifiable
as far as a plurality of evaporation sources. Additionally prior
known materials may be used as organic compounds with a plurality
of functions for forming an organic compound layer which emits
green light.

Next, theone indicatedbynumeral 508 is an alignment chamber.
Here, alignment of a metal mask and positioning of a substrate
( on the metal mask are done for deposition at a deposition chamber

to which it will next be transferred. The alignment may be done
in the depositionchamber 509. Additionally the alignment chamber
C508 comprises a gas exhaust system 500f and is shut and shielded
from the deposition chamber B507 by a gate not shown. It further
comprises a cleaﬁing preliminary chamber 513e that is shut and
shielded from the alignment chamber C508 by a gate not shown,
in a similar way to the alignment chamber A502.

Next, npumeral 509 denotes a deposition chamber for
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P"10% o0& %???Pptiggﬁﬁ%pyyiydpggﬁnggq@m@pundlayerbyvacuumevaporation,
| whichwill be called the deposition chamber C509. This deposition
chamber C509 is provided with an exhaust system 500g. In addition
it is shut and shielded from the alignment chamber C508 by a gate
not shown. Further, it comprises a cleéning preliminary chamber
513f which is shut and shielded £rom the deposition chamber C509
by a gate not shown, in a similar way to the alignment chamber
A503.

In this example a deposition chamber with the structure
shown in Fig. 1 is provided as the deposition chamber €509 for
fabrication of a third organic compound layer which emits blue
light. Additionally provided as the evaporation sources are a
first evaporation source provided with an organic compound with
hole injectability, a second'evaporation source provided with
organic compound'with luminescent ability, a third evaporation
source providedwithblockingability, a fourth evaporation source

(; providedwithancmganiccompoundwithelectrontransportability.

It is noted thaf in this example, Cu-Pc is employed as the
organic compound with hole injectability provided in the first
evaporation source; o-NPD isremployed as the organic compound
with luminescent ability provided in the second evaporation
source; BCP is employed as the organic compound with blocking
ability provided in the third evaporation source; and, Alqg: is
employed as the organic compound with electroh transportability

provided in the fourth evaporation source.
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It is noted the third organic compound layer can be formed

over the anode by successive vacuum evaporation of these organic
compounds, which comprises regions having functions of hole
injectability, luminescent ability, blockingabilityandelectron
transportability.

Also note that in this example, a mixed region is formed
at aninterface between different functionregions by simultaneous -
vacuuni evaboration of organic compounds forming both the function
regions. More specifically, mixed regions are formed
respectively at an interface between the hole injection region
and the light emitting region, the light emitting region and the
blockingregion, andthe blocking regionandthe electron transport
region.

Practically, after formed a £irst function region through
deposition of Cu-Pc to a thickness of 20 nm, both Cu-Pc and o-NPD
are deposited by a vacuum evaporation at a same time to thereby
( form a first mixed region with a f£ilm thickness of 5 to 10nm.

Then, fabricate a £film of a~NPD to & thickness of 40nm to thexreby
form a second function region, followed by formation of a second
mixed region with a thickness of 5 to 10nm by simultaneous vacuum
evaporation of a-NPD and BCP. Thereafter fabricate a film of
BCP to a thickness of 10nm, thereby forming a third function region.
Then, by simultanebus vacuum evaporation of BCP and Algs, a third
mixed region is formed in thickness from 5 to iOnm; lastly, form

a film of Alg; to a thickness of 40nm, to thereby form a third
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10D organic compound layer.

Noted that in the above explanation the organic compound
layer is formed by successive vacuum evaporation from Ffourth
evaporation sources provided with four organic compounds having
different functions respectively as the third organic compound
layer. The present invention should not be limited only to the
above and ismodifiable as far as a plurality of evaporation sources.
Also, an oi‘ganic compound provided in a single evaporation source
is not limited to have one kind, may be a plurality of ones. For
instance, in addition to a single kind of material provided in
an evaporation source as the organic compound with luminescent
ability, another organic compound that serve as a dopant may be
provided together. Note that prior known materials may be used
as organic compounds with a plurality of functions for forming
.an organic compound layer which emits blue light.

Additionally in this example, one specific case has been
(’E explained where the organic compound layer which emits red.light

is formed in the first deposition chamber A503 while forming the
organic compound layer which emits green light in the second
deposition chamber B507 and also forming the organic compound
layerwhichemitsbluelightinthethirddepositionchamberCSOQ.
However, the order of formation of these layers should not be
limited only the above order. One of the organic compound layers

which emit lights of red, green, and blue, réspectively may be

formed within one of the deposition chamber A503, deposition
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an additional deposition chamber may be provided for forming an
organic compound layer which emits white light therein.

An annealing furnace may be provided to anneal the
organic compound film with vacuum after the deposition of the
organic compounds. By the annealingafter the deposition, oxygen
and water in the organic compound layer formed on the substrate
is removed further so that high-density and high-purity organic
compound layer may be formed.

Next, numeral 510 denotes a deposition chamber for formation
of a conductive film being either the anode or the cathode of
a light emitting element (a metal film used as the cathode in
this example) by vacuum evaporation, which will be called the
deposition chamber D510. The deposition chamber D510 comprises
an eéxhaust system 500h, in addition, is shut and shielded from
the deposition chamber C509 by a gate not shown. Further, it
(“} comprises a cleaning preliminary chamber 513g which is sealed

and shielded £from the deposition chamber D510 by a gate not shown,
in a similar-manner to that of the deposition chamber A503.
In this example a deposition chamber with the structure
shown in Fig. 1 is provided as the deposition chamber D510.
Accordingly, in regard to a detailed operatioh of the deposition
chamber D510, refer to the explanation of Fig. 1.
In this example, in the depositipn chamber D510, anrAl—Li

‘alloy film (£film made of an alloy of aluminum and lithium) is
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emitting element. Additionally it will also possible to employ
co-vacuum evaporation of éluminum and an element belonging to
either the group I or group II of the periodic table.

Alternatively a CVD chamber may be provided here for
formation of an insulating film such as a silicon nitride £ilm,
silicon oxide film and DPLC film or else as a protective f£ilm
(passivation film) of the light einitting element. Note that in
the case of providing such CVD chamber, it will be preferable
that a gas purifying machine be provided for increasing in advance
the purity of a material gases used in the CVD chamber.

Next, numeral 511 denotes a sealing chamber, which comprises
an exhaust system 500i. In addition, it is shut and shielded
from the deposition chamber D510 by a gate not shown. In the
seal chamber 511, processing is to be done for finally enclosing
a light emitting element in a sealed space. This processing is
( the treatment for protecting the light emitting element formed

against oxXygen and water, and employs a means for mechanically
enclosing it by a cover material or alternatively for enclosing
it by either theimally hardenable resin or ultraviolet-ray
hardenable resin material.

While the covermaterial usedmay be glass, ceramics, plastic
or metal, the cover material must have optical transmissivity

in cases where light is emitted toward the coirer material side.

Additionally the cover material and a substrate with the
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together by use of a seal material such as thermal hardenable
resinorultraviolet-rayhardenable resinorelse, thereby forming
an air-tight sealed space by letting the resin be hardened through
thermal processing'or ultrairiolet ray irradiation processing.
It is also effective to provide in this sealed space a moisture
absorbable material, typical example of which is barium oxide.

It will also be possible to £ill the space between the cover
material and the substratehaving the light emittingelement formed
thereon with either thermal hardenable resin or ultraviolet-ray
hardenable resin. In this case, it is effective to add a moisture
absorption material typically such as barium oxide into either
the thermal hardenable resin or ultraviolet-ray hardenable resin.

In the deposition apparétus shown in Fig. 6, a mechanism
for irradiation of ultraviolet light to the interior of the seal

chamber 511 (referred to as the "ultraviolet light irradiation

mechanism” hereinafter) is provided, which is arranged so that

N
I‘"\.‘ '

ultraviolet light as emitted from this ultraviolet light
irradiation mechanism is used to harden the ultraviolet-ray
hardenable resiﬁ.

Lastly, numeral 512 is an unload chamber, which comprises
an exhaust system 500j. The substratewith light emittingelement
formed thereon will be taken out of here.

As described the above, by using the deposition apparatus

shown in Fig. 6 or Fig. 1, exposure of the light emitting element
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to the outside air is avoided until the light emitting element

is completely enclosed in the sealed space. Thus, it is possible

to manufacture a luminescent device with high reliability.
This example may be freely combined with Embodiment 1 to

3, Examples 1, orx Example 2.

Example 4

Another film formation apparatus of the invention will be
described with the reference to Fig. 7. In Fig. 7, the numeral
701 denotes a transportation chamber and the transportation
chamber 701 is provided with a transportati_on mechanism (A) 702
and transports a substrate 703. The transportation chamber 701
is controlled to be in decreased pressure atmosphere and connected
with respective treatment chambers through gates. Sending and
receivingasubstrate toand fromtherespective chambers is carried
out by the transportation mechanism (A) 702 when the gates are
(\ opened. Further, to decrease the pressure in the transportation
chamber 701, a gas evacuation pump such as a dry pump, mechanical
booster pump, turbo-molecular pump {(a magnetically floating type)
Or a cryopump can be employed and in order to produce highly vacuum
state with a high purity, the magnetically floating type

turbo-molecular pump is preférable.
Hereinafter, the respective treatment chambers will be
described. Incidentally, since the transpori:ation chamber 701

is in decreased pressure atmosphere, the treatment chambers
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directly connected to the transportation chamber 701 are all
equipped with gas discharge pumps (not illustrated). As the gas
evacuation pumps, the above-mentioned dry pump, mechanical
booster pump, turbo-molecular pump (amagnetically floating type)
or cryopump can be employed and also in this case, the magnetically
floating type turbo-molecular pump is preferable.

At first, the numeral 704 denotes a 1load chamber for carryiqg
out -settihg (disposing) a substrate. The load chamber 704 is
connected to the transportation chamber 701 through a gate 700a
and a carrier (not illustrated) on which the substrate 703 is
mounted is installed here. The load chamber 704 works also as
a transportation chamber for a substrate which is passed through
the element formation process to a sealing chamber. The load
chamber 704 may comprise different rooms for substrate
transporting in and substrate transporting out. PFPurther, the
load chamber 704 is providedwith the above-mentioned gas discharge
pump and a purge line for introducing nitrogen gas or a rare gas
with a high purity. Turbo molecular pump is preferable for gas
discharge pump. Further, the purge line is equipped with a gas
refining apparatus so as to previously remove impurities (oxygen
and water) from the gas to be introduced into the apparatus.

| In this example, as the substrate 703, a substrate on which
a transpai:ent conductive £film to be an anode of a light emitting
element is employed. In this example, the substrate 703 is set

on the carrier while the face to form a film thereon being face
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Next, the numeral 705 denotes an alignment chamber for
carryingout alignment of ametalmask andpositioningconformation
of the substrate passed through the formation of an anode or a
cathode (in this case, an anode) of the light emitting element
and the metal mask and the alignment chamber 705 is connected
to the transportation chamber 701 through a gate 700b.
Incidentaily, every time different organic compound films are
formed, alignment of the metal mask and positioning conformation
of the substrate and the metal mask are carried out in the alignment
chamber. Further, in the alignment chamber 705, a CCD (a charge
coupled device) known as an image sensor is installed, so that
positioning conformation of the substrate and the metal mask can
be carried out at a high preciSion at the time of film formation
using the metal mask.

Further, a cleaning preparatory chamber 722a is connected
( . to the alignment chamber 705. The constitution of the cleaning

preparatory chamber 722a is as shown in Fig. 3 and the embodiment
2. Cleéning may be carried out using a reactive gas.
Alternatively, no cleaning preparatory chamber is installed and
as shown in the embodiment 3, a gas (one or a plurality of types
of gases selected from Ar, H, F, NF;, and 0) is introduced into
the £film formation chamber and plasma is generated in the film
formation chamber to carry out dry cleaningl or Ar gas or the like

is introduced and physical cleaning by sputtering method may be
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In the case of carrying out cleaning using the reactive
gas, a u wave oscillator for generating p wave is installed and
the p wave generated there is transmitted to a plasma discharge
tube through a waveguide. Incidentally, from the pn wave

oscillator to be employed in this case, pn wéve of about 2.45 GHz
is radiated. Further, to the plasma discharge tube, the reactive
gas is suﬁplied from a gas introduction pipe. Aé the reactive
gases NF3, CF4, or ClF;may be used. The reactive gas is decomposed
by the pwave in the plasma discharge tube and radical is generated.
The radical passes through the gas introduction pipe and is
introduced into the alignment chamber 705 connected to through
the gate. In the alignment chamber 705, a metal mask bearing
an organic compound film is 'previously disposed. Then, the
radical can be introduced into the alignment chamber 705 by opening
the gate installed between the cleaning preparatory chamber 722a
and the alignment chamber 705. Consequently, cleaning of the
metal mask can be carried out.

Next, the numeral 706 is a film formation chamber for forming
an organic compound film by a deposition method and named as a
film formation chamber {(A)}. The film formation chamber (A) 706
is connected to a transportation chamber 701 through a gate 700c.
In this example, a film formation chamber with a structure shown
in Fig. 1 is formed as the film formation chamber (A) 706.

In this example, in a film formation part 707 in the f£ilm
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formation chamber (A) 706, a first organic compound £ilm emitting
red color is formed.

By successively depositing organic compounds, an organic
compound film comprising regions having functional properties
of a hole injecting property, a hole transporting property., a
light emitting property, and an electron transporting property
can be formed.

The £ilm formation chamber (A) 706 is connected to amaterial
replacement chamber 714 through a gate 700g.  In the material
replacement chamber 714, aheater forheatingthe replacingorganic
compound is installed. Impurities such as water can be removed
previously by heating the organic compound. 'The temperature at
the time of heating is preferably 200°C or lowér. Further, since
the material replacement chamber 714 is provided with a gas
discharge pump capable of keeping the inside in decreased pressure,
the inside is kept in decreased pressure after an organic compound
is additionally supplied from the outside or exchanged and then
heated. When the pressure is decreased to the same level as that
of the film formation chamber, the gate 700g is opened to supplement
the organic compound to the deposition source in the inside of
the £film formation chamber. The organic compound is thus stored
in the deposition source in the film formation chamber by the

transportation mechanism.

Regarding the film formation process in the film formation

chamber (A} 706, the description of Fig. 1 described in the
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embodiment 1 and the example 1 should be referred to.

Incidentally, similarly to the alignment chamber 705, a
cleaning preparatory chamber 722b is connected also to the film
formation chamber (A) 706 through a gate {(not illustrated). The
practicalconstitutionissameasthecleaningpreparatorychamber
722a and organic compound or the like adhering to the inside of
the film formation chamber (A) 706 can be removed.

Next, the numeral 708 denotes a f£ilm formation chamber for
forming a second organic compound f£ilm by a deposition method
and namegd as a f£film formation chamber.(B). The film formation
chamber (B} 708 is connected to a transportation chamber 701 through
a gate 700d. In this example, a film formation chamber with a
structure shown in Fig. 1 is f_ormed as the £ilm formation chamber
(B) 708. In this example, in a £ilm formation part 709 in the
£ilm formation chamber (B) 708, an organic compound film emitting
green color is formed.

By successively depositing organic compounds, an organic
compound f£ilm comprising regions having functional properties
of a hole transporting property, a light emitting property, a
blocking property and an electron transporting property can be
formed.

The £ilm formation chambér (B) 708 is connected to amaterial
replacement chamber 715 through a gate 700h. In the material
repLacementchamber?lS,aheaterforheétingthéreplacingorgapic

compound is installed. Impurities such as water can be removed
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previously by heating the organic compound. The temperature at
the time of heating is preferably 200°C or lower. Further, since
the material replacement chamber 715 is provided with a gas
discharge pump capable of keeping the inside in decreasedpressure,
the inside is kept in decreased pressure after an organic compound
is introduced into from the outside. When the pressure is
decreased to the same level as that of the film formation chamber,
the gate 700h is opened to supplement the organic compound to
the deposition source in the inside of the £film formation chamber.
The organic compound is thus stored in the deposition source in
the £film formation chamﬁer by the transportation mechanism or

the like.

Regarding the film formation process in the £film formation
chamber (B) 708, the description of Fig. 1 described. in the
embodiment 1 and the example 1 shouldbe referred fo . Incidentally,

(" similarly to the alignment chamber 705, a cleaning preparatory
chamber 722c¢ is connected also to the f£film formation chamber (B)
708 through a gate (not illustrated).

Next, the numeral 710 denotes a film formation chamber for
forming a third organic compound £ilm by a deposition method and
named as a £ilm formation chamb-er (C). The filmformation chamber
(C} 710 is connected to a transportation chamber 701 through a
gate 700e. In this example, a film formation chamber with a

structure shown in Fig. 1 is formed as the film formation chamber
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(C) 710. In this example, in a film formatiom part 711 in the
film formation chamber (C) 710, an organic compound film emitting
blue color is formed.

By successively depositing organic compounds, an organic
compound £ilm comprising regions having functional properties
of ahole injectingproperty, a l1ight emitting property, ablocking
property and an electron transporting property can be formed.

The £ilm formation chamber (C) 710 is connected to a mé.terial
replacement chamber 716 fhrough a gate 700i.

Regarding the film formation process in the film formation
chamber (C) 710, the description of Fig. 1 described in the
embodiment 1 and the example 1 should be referred to.
Incidentally, slimilarly to the alignment chamber 705, a cleaning
preparatory chamber 722d is connected also to the film formation
chamber (C) 710 through a gate (not illustrated).

Next, the numeral 712 denotes a £ilm formation chamber for
forming a conductive film to be an anode or a cathode (in this
example, ametal £ilm to be a cathode) of a light emitting element
by a deposition method and named as a film formation chamber (D).
The f£ilm formation | chamber (D) 712 is connected to the
transportation chamber 701 through a gate 700f. 1In this example,
in a film formation part 713 in the film formation chamber (D)
712, an Al-Li alloy film (alloy film of Aluminum and Lithium)
to be a conductive £ilm of a cathode of the 1ight emitting element

is formed. Incidentally, elements belonging to group I or group
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IT in a periodic table may be co-deposited with aluminum.

The £ilm formation chamber (D) 712 is connected to amaterial
replacement chamber 717 through a gate 7007. -In the material
replacement chamber 717, a heater for heating the replacing
conductive material is'installed. Incidentally, similarly to
the alignment chamber 705, a cleaning preparatory chamber 722e
is connected also to the film formation chamber (D) 712 through
a gate (not illustréted).

Further, heating mechanism for heating the respective £ilm
formation chambers is installed in each of the film formation
chamber (A) 706, the film formation chamber (B) 708, the film
formation chamber (C) 710 and the £ilm formation chamber (D) 712.
Consequently, some of the impurities in the respective chambers
éan be removed.

Further, each of the film formation chamber (A) 706, the film

formation chamber (B) 708, the film formation chamber (C) 710

(“} and the filmformation chamber (D) 712 is kept in decreased pressure
by a gas discharge pump. Incidentally, the achieved vacuumdegree
in this case is preferably 10-6 Pa or higher and for example,
amount of leakage should be 4.1 x 1077 Pa.m*/s™! or lower for 20
hours in the case of using a cryopump of a gas discharge speed
of 10,000 1/s (H,0), setting the surface area 10m? of the inside
of each film formation chamber and using aluminum to form the
inside of the f£ilm formation chamber.

Next, the numeral 718 denotes a sealing chamber {referred
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also to as a sealing chamber or a globe box) and connected to
the load chamber 704 through a gate 700k. In the sealing chamber
718, a treatment for finally sealing the light emitting element
in a closed space is carried out. The treatment is for protecting
the formed light emitting element from oxygen and water and sealing
it mechanically with a cover material or by employing means of
sealing with a thermosetting resin or a UV curable resin.
As the cover méterial, glass, ceramics, plastics or metals
may be employed, however in the case light is radiated to the
cover materials side, it should be light transmissive. Further,
the cover material and the substrate on which the above-mentioned
light emitting element is formed are stuck to each other by using
a sealing agent of a thermosetting resin or a UV curable resin
and the closed space can be formed by curing the resin by heating
treafment or UV radiation treatment. It is also effective to
put an absorbeﬁt such as barium oxide in the closed space.
( Further, the space between the cover material and the
substrate on which the above-mentioned light emitting element
is formed may be filled with a thermosetting resin or a UV curable
resin. In such a case, it is also effective to put an absorbent
such as barium oxide in the closed space.
In the film formation apparatus shown in Fig. 7, mechanism
(hereinafter referred to as UV radiation mechanism) 719 for

radiating UV rays is installed in the inside of the sealing chamber

718 and the UV curable resin is cured by UV rays radiated from
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the UV radiation mechanism 719. The inside of the sealing chamber
718 may be kept in vacuum by installing a gas discharge pump.
In the case where the above-mentioned sealing process is carried
out mechanically by robot operation, contamination with oxygen
and water can be prevented by carrying out the process in vacuum
condition. Practically the concentration of oxygen and water
is preferably decreased to 0.3 ppm or lower. On the contrary,
the inside of the sealing chamber 718 may be pressurized. In
this case, the pressure is applied while purging with a highly
pure nitrogen gas or rare gas so as to prevent penetration of
oxygen from the outside air.

Next, a passing chamber (a pass box) 720 is connected to
the sealing chamber 718. The passing chamber 720 is provided
with a transportation mechanism (B) 721 and the substrate passed
through the sealing treatment of the light emitting element in
the sealing chamber 718 is transported to the passing chamber
720, Thepassingchamber?ZOisalsomadetobevacuumbyinstalling
a gas discharge pump. The passing chamber 720 is a facility for
inhibiting the sealing chamber 718 from direct exposure to the
atmospheric air and from the chamber, thé obtained substrate is
taken out. Besides, a member supply chamber (not illustrated)
for supplying a member to be employed in the sealing chamber may
be installed.

Although it_is not illustrated in this éxample, after the

lightemittingelementformation,aninsulatingfilmofeacompound
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R= 10% containing silicon nitride, silicon oxide or the like or an

insulating £ilm comprising a carbon-containing DLC (diamond like

carbon) layered further thereon may be formed on the lightemitting
element. The DLC (diamond like carbon) film means an amorphous

£ilm in which diamond bond (SP> bond) and graphite bond {SP? bond)

exist together. Further, in this case, a £ilm formation chamber
provided with a CVD (chemical vapor deposition) apparatus for
forming a thin film by generating plasma by applying self-bias
and decomposing raw material gases by plasma discharge may be’
installed.

As described above, by employing the film formation
apparatus shown inFig. 7, without being exposed to the atmospheric
air, the processes can be carried ouf until the 1ight emitting
element is completely sealed in the closed space, so that a highly
reliable light emitting apparatus can be produced.

The example can be optically combined with embodiment 1,

(\ embodiment 2, example 1 or example 2.

Example 5

Here, adetaileddescriptionwillbegivenona lightemitting
device by using the deposition apparatus of the present invention.
Fig. 8 is a cross-sectional view of the active matrix type light
emitting device. As an active element, a thin film transistor
is used (hereinafter referred to as TFT) here', a MOS transistor

may also be used.
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5U555677dESH:’1?r@'0p gate TFT (specifically a planar TFT) is shown as an
example, a bottom gate TFT (typically inversely staggered TFT)
may also-be used.

In this example, a substrate 800 is used, which is made of
barium borosilicate glass or aluminoborosilicate glass, a quartz
substrate, a silicon substrate, a metal substrate, or stainless
substrate forming an insulating film on the surface may be uéed.

A plastic substrate having heat resistance enduring a treatment

r—~m

temperature of this example also may be used, and further a flexible
substrate may be used.

Next, a silicon oxynitride film is formed as a lower layer
801 of a base insulating film on a heat-resistant glass substrate
(the substrate 800) with a thickness of 0.7 mm by plasma CVD at
a temperature of 400°C using SiHh NH3, and N,O as material gas
(the composition ratio of the silicon oxynitride £ilm: Si = 32%,
O =27%, N = 24%, H = 17%). Thé silicon oxynitride f£ilm has a
( thickness of 50 nm (preferably 10 to 200 nm). The surface of
the film is washed with ozone water and then an oxide film on
the surface is removed by diluted fluoric acid (diluted down to
1/100). Next, a silicon oxynitride film is formed as an upper
layer 802 of the base insulating £ilm by plasma CVD at a temperature
.of 400°C using SiH, and N;0 as material gas (the composition ratio
of the silicon oxynitride film: Si = 32%, O = 59%, N = 7%, H =
2%). The silicon oxynitride film has a thickness of 100 nm

{preferably 50 to 200 nm) and is laid on the lower layer to form
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a laminate. Without exposing the laminate to the air, a
semiconductor film having an amorphous structure (here, an
amorphous silicon film) is formed on the laminate by plasma CVD

at a temperature of 300°C using SiH; as material gas. The
semiconductor film (an amorphous silicon film is used here) is

54 nm (preferably 25 to 200 nm) in thickness.

A base insulating film in this example has a two-layer
structure. However, the base insulating film may be a single
1ayerornmrethantwolayersofinsulafingfilmsmainlycontaining'
silicon. The material of the semiconductor film is not limited
but it is preferable to form the semiconductor film from silicon
or a silicon germanium alloy (SixGe; - x (X = 0.0001 to 0.02)) by
a known method (sputtering, LPCVD, plasma CVD, or the like).
Plasma.CVD apparatus used may be one that processes wafer by wafer
or one that processes in batch. The base insulating film and
the semiconductor film may be formed in succession in the same
(i} chamber to avoid contact with the air.

The surface of the semiconductor film having an amorphous
structure is washed and then a very thin oxide film, about 2 nm
in thickness, is formed on the surface using ozone water. Next,
the semiconductor film is doped with a minute amount of impurity
element (boron or phosphorus) in order to control the threshold
of the TFTs. Here, the amorphous silicon film is doped with boron
by ion doping in which diborane (B,Hs) is excited by plasma without

mass separation. The doping conditions include setting the
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acceleration voltage to 15 kv, the flow rate of gas obtained by
diluting diborane to 1% with hydrogen to 30 sccm, and the dose
to 2 x 10** atoms/cm?.

Next, a nickel acetate solution containing 10 ppm of nickel
by weight is appliedbya spinner. Instead of application, nickel
may be sprayed onto the entire surface by sputtering.

The semiconductor film is subjected to heat treatment to
6rystalliie it and obtain a semiconductor f£film having a crystal
structure. The heat treatment is achieved in an électric furnace
or by irradiation of intense light. When heat treatment in an
electric furnace is'employed, the temperature is set to 500 to
650°C and the treatment lasts for 4 to 24 hours. Here, a silicon
fiilm having a crystal structure is obtained by heat treatment
for crystallization {at 550°C for 4 hours) after heat treatment
for dehydrogenation (at 500°C for an hour). Although the
semiconductor film is crystallized here by heat tfeatment using
an electric furnace, it may be crystallized by a lamp annealing
apparatus capable of achieving crystallization in a short time.

Afteranoxidéfihnonthesurfaceofthesiliconfilmhaving
a crystal structure is removed by diluted fluoric acid or the
like, a continuous wave solid-state laser and the second to fourth
harmonic of the fundamental wave are employed in order to obtain
crystals of large grain size when crystallizing an amorphous
semiconductor film. Since the laser light irra@iation is

conducted in the air or in an oxygen atmosphere, an oxide film
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harmonic (532 nm) or third harmonic (355 nm) of a Nd:¥YVO, iaser
(fundamental wave: 1064 nm) is employed. When using a continuous
wave laser, laser light emitted froma 10 W power continuous wave
YVO, laser is converted into harmonic by a non-linear optical
element. Alternatively, the harmonic is obtained by putting a
YVO; crystal and a non-linear optical element in a resonator.
The harmonic is preferably shaped into oblong or elliptical laser
light on an irradiation surface by an optical system and then
irradiates an irradiation object. The energy density required
at this point is about 0.01 to 100 MW /cm® (preferably 0.1 to
10 MW /cmz) . During the irradiation, the semiconductor film is
moved relative to the laser light at a rate. of 10 to 2000 cm/s.
Of course, although a TFT can be formed by using the silicon
filmhaving a crystallizing structure before the second harmonics
of the continuous wave YVO, laser is irradiated thereon, it is
(" preferable that the silicon film having a crystalline structure
after the laser light is irradiated thereon is used to form the

TFT since the silicon film irradiated the laser light thereon

has an improved crystallinity and electric characteristics of

TFT are improved. For instance, although, when TFT is formed

by using the silicon film having a crystalline structure before

the laser light is irradiated thereon, a mobility is almost 300

cm?/Vs, when TFT is formed by using the silicon £ilm having a

crystalline structure after the laser light is irradiated thereon,
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R& ()-OP" 0% After the crystallization is conducted using nickel as a
metal element that promotes crystallization of silicon, the
continuous wave ¥YVQ; laser is irradiated thereon though, not
limited thereof, ‘affer the silicon film is formed having an
amorphous structure and the heat treatment is performed for
dehydrogenation, and the silicon film having a crystalline
structure may be obtained by the second harmonics of the continuous
wave ¥YVO, laser is irradiated.

The pulse wave laser may be used for as a substitute for
the continuous wave laser. In the case that the excimer laser
of the pulse wave is used, it is preferable that the frequency
is sef to 300 Hz, and the laser density is set from 100 to 1000
mJ / cm? (typically 200 to 800 mJ/cm?). Here, the laser light may
be overlapped 50 to 98 %.

The oxide £ilm formed by laser light irradiation is removed
(\ by diluted fluoric acid and then the surface is treated with ozone

water for 120 seconds to form as a barrier layer an oxide f£ilm
having a thickness of 1 to 5 nm in total. The barrier layer here
is formed using ozone water but it may be formed by oxidizing
the surface of the semiconductor £ilm having a crystal structure
throughultraviolet irradiation in an oxygen atmosphere, or formed
by oxidizing the surface of the semiconductor £ilm havinga crystal
structure through oxygen plasma treatment, or by using_ plasma

CVD, sputtering or evaporation to form an about 1 to 10 nm thick
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oxide film. The oxide £ilm formed by the laser light irradiation
may be removed before the barrier layer is formed.

Next, an amorphous silicon £ilm containing argon is formed

on the barrier layer by plasma CVD or sputtering to serve as a
gettering site. The thickness of the amorphous silicon film is
50 to 400 nm, here 150 nm. The amorphous silicon film is formed
in an argon atmosphere with the f£ilm formation pressure to 0.3

Pa by sputtering using the silicon target.

o

Thereafter, heat treatment is conducted in an electric
furnace at 650°C for 3 minutes for gettering to reduce the nickel
concentration in the semiconductor filmhavingacrystal structure.
Lampannealingapparatusmaybeusedinsteadofanelectricfurnace.

Using the barrier layer as an etching stopper, the gettering
site, namely, the amorphous silicon film containing argon, is
selectively removed. Then, the barrier layer is selectively
removed by diluted fluoric acid. Nickel tends to move toward
(”E a region having high oxygen concentration during gettering, and
therefore it is desirable to remove the barrier layer that is
an oxide £ilm after gettering.

Next, a thin oxide film is formed on the surface of the
obtained silicon film containing a crystal structure (also
referred to as a polysilicon film) using ozone water. A resist
mask is then formed and the silicon film is etched to form
island-like semiconductor layers separated from one another and

having desired shapes. After the semiconductor layers are formed
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the resist mask is removed.

The oxide film is removed by an etchant containing fluoric
acid, and at the same time, the surface of the silicon film is
washed. Then, an insulating £ilm mainly containing silicon is
formed to serve as a gate insulating £ilm803. The gate insulating
film here is a silicon oxynitride film (composition ratio: Si
= 32%, O = 59%, N = 7%, H = 2%) formed by plasma CVD to have a
thickness of 115 nm.

Next, a laminate of a first conductive filmwith a thickness
of 20 to 100 nm and a second conductive film with a thickness
of 100 to 400 nm is formed on the gate insulating £ilm. In this
example, a tantalum nitride film with a thickness of 50 nm is
formed on the gate insulating film 803 and then a tungsten f£ilm
with a thickness of 370 nm is laid thereon. The conductive films
are patterned by the procedure shown below to form gate electredes
and wires.

( The conductive materials of the first conductive £ilm and
second conductive film are elements selected from the group -
consisting of Ta, W, Ti, Mo, Al, and Cu, or alloys or-compounds
mainly containing the above elements. The first conductive film
and the second conductive film may be semiconductor films,
typically polycrystalline silicon films, doped with phosphorus
or other impurity elements or may be Ag-Pd-Cu alloy films. The
present invention is not limited to a twb-layer structure

conductive £ilm. For example, a three-layer structure consisting
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of a 50 nm thick tungsten film, 500 nm thick aluminum-silicon
alloy (Al-Si) film, and 30 nm thick titanium nitride £ilm layered
in this order may be employed. When the three-layer structure
is employed, tungsten of the first conductive film may be replaced
by tungsten nitride, the aluminum-silicon alloy (Al-Si) £ilm of
the second conductive filmmay be replaced by an aluminum-titanium
alloy (AL-Ti) film, and the titanium nitride film of the third
conductive film may bé replacedbyatitaniumfilm. Alternatively,
a single-layer conductive film may be used.

ICP (inductively coupled plasma) etching is preferred for
etching of the first conductive film and second conductive film

(first etching treatment and second etching treatment). By using

. ICP ‘etching and adjusting etching conditions (the amount of

electricpowerappliedtoacoiledelectrode, the amount of electric

power applied to a substrate side electrode, the temperature of

the substrate side electrode, and the like), the f£ilms can be
etched and tapered as desired. The first etching treatment is

conducted after a resist mask is formed. The Ffirst etching

conditions include applying an RF (13.56 MHz) power of 700 W to

a coiled electrode at a pressure of 1 Pa, employing CF,, Cl,, and
0, as etching gas, and setting the gas flow rate ratio thereof
to 25 : 25 : 10 (scem). The s,ubstﬁ:ate side (sample stage) also
receives an RF power of 150 W (13.56 MHz) to apply a substantially
negative self-bias voltage. The area (size)' of the substrate

side electrode is 12.5 cm x 12.5 cm and the coiled electrode is
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is provided). The W film is etched under these first etching
conditions to taper it around the edges. Thereafter, the first
etching conditions are switched to the second etching conditiohs
without removing the resist mask. The second etching conditions
include using CF, and Cl, as etching gas, setting the gas flow
rate ratio thereof to 30 { 30 (sccm), and giving an RF (13.56
MHz) power of 500 W to a coiled electrode at a pressure of 1 Pa
togenerate plasma for etching for about 30 seconds. The substrate
side (sample stage) also receives an RF power of 20 W (13.56 MHz)
to apply a substantially negative self-bias voltage. Under the
second etching conditions where a mixture of CP4 and Cl; is used,
the W £ilm and the TaN film are etched to almost the same degree.
The first etching conditions and the second etching conditions
constitute the first etching treatment.
Next follows the second etching treatment with the resist
(*} mask kept in place. The third etching conditions include using
CF4 and Cl1; as etching gas, setting the gas flow rate ratio thereof
to 30 : 30 (sccm), and giving an RF (13.56 MHz) power of 500 W
to a coiled electrode at a pressure of 1 Pa to generate plasma
for etching for 60 seconds. The substrate side (sample stage)
alsoreceivesanRFpowerofzow(13.56MHz)toapplyasubstantially
negative self-bias voltage. Then, the third etching conditions

are switched to the fourth etching conditions without removing

the resist mask. The fourth etching conditions include using
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thereof to 20 : 20 : 20 (sccm), and giving an RF (13.56 MHz) power
of 500 W to a coiled electrode at a pressure of 1 Pa to denerate
plasma for etching for about 20 seconds. The substrate side
(sample stage) also receives an RF power of 20 W (13.56 MHz)} to
apply a substantially negative self-bias voltage. The third
etching conditions and the fourth etching conditions constitute
the second etching treatment. At this stage, gate electrode 804
and wires 805 to 807 having the first conductive layer 804a as
the lower layer and the second conductive layer 804b as the upper
layer are formed.

Next, the resist mask is removed for the first doping
treatment to dope with the entire surface using the gate electrodes
804 to 807 as masks. The first doping treatment employs ion doping
or jion implantation. Here, ion doping conditions are that the
dose is set to 1.5 x 10" atoms/cm?, and the acceleration voltage
(\ is set from 60 to 100 keV. As an impurity elements that imparts

the n-type conductivity, phosphorus (P) or arsenic (As) is
t.ypically used. The first impurity region (n™" region) 822 to
825 are formed in a self-aligning manner.

Masks formed from resist are newly formed. At this moment .
since the off current value of the switching TFT is lowered, the
masks are formed to overlap the channel formation ﬁr:egion_of a
semiconductor layer forming the switching TFT of the pixel portion

901, and a portion thereof. The masks are formed to protect the
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channel formation region of the semiconductor layer forming the
p-channei TFT 906 of the driver circuit and the periphery thereof.
In addition, the masks are formed to overlap the channel formation
region of the semiconductor layer forming the current control
TFT 904 of the pixel portion 901 and the periphery thereof.
An impurity region (n” region) that overlaps with a portion
of the gate electrode is formed by conducting selectively the
second doping treatment using the masks from the resist. The
second doping treatment is employs ion doping or ion implantation.
Here, ion doping is used, the flow rate of gas obtained by diluting
phosphine (PH;) with hydrogen to 5 % is set to 30 sccm, the dose
is set to 1.5 x 10" atoms/cm®, and the acceleration voltage is
set to 90 keV. 1In this case the masks made from resist and the
éecond conductive layer serve asmasks against the impurityelement
that 'in"tparts the n-type conductivity and second impurity regions
311 and 312 are formed. The second impurity regions are doped
( with the impurity element that imparts the n-type conductivity
in a concentration range of 1 x 10 to 1 x 107 atoms/cm®. Here,
the same concentration range as the second impurity region is
referred to as a n” region.

Third doping treatment is conducted without removing the
resist masks. The third doping treatment is employs ion doping
or ion implantation. As impurity elements imparts n-type
conductivity, phosphorus (P) or arsenic (As) are used typically.

Here, ion doping is used, the flow rate of gas obtained by diluting
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phosphine {PH;) with hydrogen to 5 § is set to 40 sccm, the dose

is set to 2 x 10*° atoms/cm?, and the acceleration voltage is set

to 80 keV. 1In this case the masks made from resist and the second
conductive layer serve as masks against the impurity element that

imparts the n-type conductivity and third impurity regions 813,

814, 826 to 828 are formed. The third impurity regions are doped

with the impurity element that imparts the n-type conductivity

in a concentration range of 1 x 10%® to 1 x 102! atoms/cm®. Here,
the same concentration range as the third impurity regiom is
referred to as a n* region.

After removing the resist mask and the new resist mask is
formed, the fourth doping treatment is conducted. The fourth
impurity regions 818, 819, 832, 833 and the fifth impurity regions
816, 817, 830, 831 are formed in which impurity elements imparts
p-type conductivity are added to the semiconductor layer forming
the p-channel TFT by the fourth doping treatment.

(" The concentration of the impurity element that imparts the
p-type conductivity is set from 1 x 10%° to 1 x 10** atoms/cm® to
add to the fourth impurity regions 818, 819, 832, and 833. The
fourth impurity regions 818, 819, 832, and 833 being region (n™"
region) are already doped with phdsphorus {P) in the previous'
step but are doped with the impurity element that imparts the
p-type conductivityinaconcentrationl.5to3times the phosphorus
concentration to obtain the p-type conductivi‘lﬁy. Here, a region

having the same concentration range as the fourth impurity regions
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is also called a p' region.

The fiff:h impurity regions 816, 817, 830, and 831 are formed
in the region overlaps with the taper portion of the second
conductive lavyer. The dimpurity elements imparts p-type
conductivity is addéd thereto at the concentration range from
1 x 10" to 1 x 10*° atoms/cm®. Here, the region having the same
concentration range as the fifth impurity regions is referred
to as p~ region. |

ThroughtheaboVesfeps,animpurityregionhavingthen—tYpe
or p-type conductivity is formed in each semiconductor laver.
The conductive layers 804 to 807 become the gate electrode of
TFT.

An insulating is formed to cover almost the entire surface
{not shown). In this example, the silicon oxide f£ilm having 50
nm in thickness is formed by plasma CVD method. Of course, the
insulating film is not limited to a silicon oxide film and a single
layer or laminate of other insulating films coﬁtaining silicon
may be used.

The next step is activation treatment of the impurity
elements used to dope the semiconductor layers. The activation
step employs rapid thermal annealing (RTA) using a lamp light
source, irradiation of a laser, heat treatment using a furnace,
or a combination of these methods.

In the example shown in this examplé, the interlayer

insulating film is formed after the above-described activation.
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However, the insulating film may be formed before the activation.
The first interlayer insulating £ilm 808 made froma silicon
nitride film is formed. Then, the semiconductor layers are
subjected to heat treatment (at 300 to 550°C for 1 to 12 hours)
to hydrogenate the semiconductor layers. This step 1s for
terminating dangling bonds in the semiconductor layers using
hydrogen contained in the first interlayer insulating £iilm 808.
The semiconductor layers are hydrogenated irrespective of the
presence of the interlayer insulating film that is a silicon oxide
film. Other hydrogenation methods employable include plasma
hydrogenation (using hydrogen excited by plasma).

Next, a second interlayer insulating film 809 is formed
on the first interlayer insulating film 808 from an organic
insulating material. In this example, an acrylic resin £ilm 809a
is formed to have a thickness of 1.6 um, and a silicon nitride
film 809b is formed to have a thickness of 200 nm by sputtering.
(\ : The pixel electrode 834 in contact with the drain region

of the current control TFT 904 formed from the p-channel TFT 904
is formed to overlap in contact with the connecting electrode
that is formed later. 1In this example, the pixel electrode
functions as an anode of OLED, and is a transparent conductive
film for the light emitted from OLED radiating through the pixel
electrode.

Formed next are contact holes reaching the conductive layers

that serve as the gate electrodes or gate wires and contact holes
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reaching the impurityregions. Inthis example, etching treatment
is conducted several times in succession. Also, in this example,
thesecondinterlayerinsulatingfihnisusmdasanetchingstopper
to etch the third interlayer insulating film, then the first
interlayer insulating film is used as an etching stopper to etch
the second interlayer insulating film, and then the first
interlayer insulating film is etched.

Thereafter, electrodes 835 to 841, specifically, a source

-

wire, a power supply line, a lead-out electrode, a connection
‘electrode, etc. are formed from Al, Ti, Mo, or W. Here, the
electrodes and wires are obtained by patterning a laminate of
a Ti £ilm (100 nm in thickness), an Al film containing silicon
(350 nm in thickness), and another Ti film (50 nm in thickness).
The source electrode, source wire, connection electrode, lead-out
electrode, power supply line, and the like are thus formed as
ﬁeeded. A lead-out electrode for the contact with a gate wire
(_E covered.with.gn interlayer insulating film is provided at an end
of the gate wire; and other wires also have at their ends
input/output terminal portions having a;blurality'of electrodes
for connecting to external circuits and external power supplies.
The connection electrode 841 provided as to contact and overlap
withthepixelelectrode834thatispreviouslyformedisincontact

with the drain region of the current control TFT 904.
A driving circuit 902 having a CMOS circuit in which an

n-channel TFT 905 and a p-channel TFT 906 are combined
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complementarily and a pixel portion 901 with a plurality of pixels
each having an n-channel TFT 903 or a p-channel TFT 904 are formed
in the manner described above.

Next, insulators 842a and 843b referred to as a bank are
formed on each end of the pixel electrode 834 so as to cover each
end of the pixel electrode 834. The banks 842a and 843b are formed
from an insulating film containing silicon or a resin £ilm. 1In
this example, the bank 842a is formed by patterning the insulating
film made from the organic resin film, the silicon nitride film
is formed by sputtering, and the bank 842b is formed by patterning.

Next, an EL layer 843 and the cathode 844 of OLED are formed
on the pixel electrode 834 whose ends are covered by the banks.
In this example, the EL layer 843 and the cathode 844 of OLED
are evaporated by the deposition apparatus shown in Embodiment
l. An evaporation method is according to Embodiment 1 or Example
1. High-density and high purity EL layer may be formed by
(\ conducting evaporation in vacuum while heating the substrate.

An EL layer 843 (a layer for light emission and for moving
of carriers to cause light emission) has a light emitting layer
and a free combination of electric charge transporfing layers
and electric charge injection layers. For example, a low
molecular weight organic EL material or a high molecular weight
organic EL material is used to form an EL layer. An EL layer
may be a thin £film formed of a light emitting material that emits
light by singlet excitation {fluorescence) (a singlet compound)

)
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or a thin film formed of a light emitting material that emits
light by triplet excitation (phosphorescence) (a triplet
compound). Inorganic materials such as silicon carbide may be
used for the electric charge transporting layers and electric
chargeinjectionlayers.-KnownorganicELmaterialsandinorganic
materials can be employed.

It is said that the preferred material of a cathode 844
is ametal havinga srﬁall work function (typically, ametal element
belonging to Group 1 or 2 in the periodic table) or an alloy of
such metal. The light emission efficiency is improved as the
work function becomes smaller. Therefore, an alloy material
containingLi(1ithium)thatisoneofalkalimetalsisparticularly
desirable as the cathode material. The cathode also functions
as a wire common to all pixels and has a terminal electrode in
an input terminal portion through a connection wire.

The stage completed so far steps is shown in Fig. 8. Though
the switching TFT 903 and the current supply TfT for OLED (the
current control TFT) are shown in Fig. 8, it goes without saying
thatitisnotlimitedthereof,variouscircuitsformedfromplural
TFTs may be provided at the end of the gate electrode of TFT.

Next,theOLEDhavingatleastacmthode,anorganiccompound
lafer, and an anode is preferably sealed by an organic resin,
& protective £film, a sealing substrate, or a sealing can to cut
the OLED completely off from the outside and prevent permeation

of external substances, such as moisture and oxygen, that
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accelerate degradation due to oxidization of the EL layer.
However, it is not necessary to provide the protective film or
the like in the input/output terminal portions to which an FPC
needs to be connected later.

The FPC (flexible printed circuit) is attached to the
electrodes of the input/cutput terminal portions using an
anisotropic conductive material. The anisotropic conductive
material is composed of a resin and conductive particles several
tens to several hundreds um in diameter whose surfaces are plated
by Au or the 1like. The conductive particles electrically connect
the electrodes of the input/output terminal portions with wires
formed in the FPC.

If necessary, anoptical filmsuchasa circularilypolarizing
pPlate composed of a polarizing plate and a phase difference plate
may be provided and an IC chip may be mounted.

Through the above steps, amodule type light emitt_ing device
to which an FPC is connected is completed.

This example may be fr'eely combined with Embodimentsl, 2,

and Examples 1 to 4.

Example 6

The top surface view and the cross-sectional view of the
module type light emitting device (also referred to as EL module)
obtained by Example 5 are shown.

Fig. 9A is a view of a top surface view of EL module and
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of Fig. 9A. Fig. 9A shows that the base insulating £ilm 401 is
formed on the bonding member 400 (for example, the second bonding
member and the like), and the pixel portion 402, the source side
driver circuit 404, and the gate side driver circuit 403 are formed
thereon. These pixel portion and driver circuit may be obtained
accprding to above-mentioned Example 5.

The reference numeral 418 is an organic resin and 419 is

-a protective film. The pixel portion and the driver circuit
portion are covered by the organic resin 418, and the organic
resin 418 is covered by the protective film 419. In addition,
the organic resin may be sealed by the cover material using the
bonding member. The cover material can be adhered as a support
medium before peeling-off is subjected.

In addition, reference numeral 408 represents a wiring for
transmitting signals to be inputted into the source side driving

( circuit 404 and the gate side driving circuit 4037, and it receives

a video signal and a clock signal from the FPC (flexible print
circuit) 409 which becomes an external input terminal. In
addition, here, only FPC is shown in the figure, but a printed
wiring board (PWB) may be attached to this FPC. A light emitting
device in the present specification is assumed to contain not
only a light emitting device itself but also a state in which

FPC or PWB is attached thereto.

The cross-sectional structure shown inFig. 9B is described.
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A base insulating film 401 is formed on the bonding member 400.
The pixel portion 402 and the gate driving circuit 403 are formed
in contact with the insulating £ilm 401. The pixel portion 402
is composed of the current control TFT 411 and plural pixels
including the pixel electrode 412 that is connected electrically
to the drain of the current control TFT 411. In addition, the
gate driving circuit 403 is formed by using a CMOS circuit that
is combined with the n-channel TFT 413 and the p-channel TFT 414.
- - - The TFTs (including 411, 413, and 414} may be manufactured
according ton-channel TFT of Example 5 and p-channel TFT of Example
5. Thoughonly the current supply TFT for OLED (the current control
TFT 411) is shown in Fig. 9, it goes without saying that it is
not limited thereof, varibﬁs circuits formed from plural TFTs
may be provided at the .end of the gate electrode of TFT.

The pixel portion 402, the source side driver circuit 404,

and the gate side driver circuit 403 are formed on the same substrate
(“\ according to Example 5.

The pixel electrode 412 functions as a cathode of the light
emitting element (OLED). 'The bank 415 is formed at the both ends
portion of the pixel electrode 412. The organic compound layer
416 and the anode 417 of the light emitting element are formed
on the pixel electrode 412.

As the organic compound layer 416, it should be appreciated

that the organic compound layer (a layer for Carrying out light

emission and movement of carriers therefore) may be formed by
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wiring 408. Further, elements which are contained in the pixel

portion 402 and the gate side driving circuit 403 are all covered

by the anode 417, an organic resin 418 and a protective £ilm 419.

In addition, as the organic resin 418, it is preferable

‘Lo use a transparent or half transparent material to visible light

to the extent possible. Further, itispreferable that the organic

resin 418 is a material which does not transmit impurities such
as moisture and oxygen to the extent possible.

Also, it is preferred that after the light emitting element

. has been completely covered with the organic resin 418, the

protective f£ilm 419 be at least formed on the surface (exposed

surface) of the organic resin 418 as shown in Figs. 7A and 7B.

(\ The protective £ilm may be formed on the entire surface including

the back surface of the substrate. In sucha case, it is necessary

to carefully form the protective £ilm so that no protective £ilm

portion is formed at the positionwhere the external input terminal

(FPC) is provided. A mask may be used to prevent f£ilm forming

of the protective film at this position. The externai input

terminal portion may be covered with a tape such as a tape made

of Teflon ('re_gistered trademark) used as a ma_éking tape in -a CVD

apparatus to prevent film forming of the protective film. The
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as the protective f£ilm 419.

The light emitting element constructed as described abové
is enclosed with the protective film 419 to completely isolate
the light emitting élement from the outside, thus preventing
materials such as water and oxygen which accelerate degradation
of the organic compound layer by oxidation from entering from
the outside. Thus, the light emitting device having improved
‘reliability is obtained. The steps from the deposition to the
sealing of EL layer may be conducted by using the apparatus shown
in Figs. 5 to 7.
| Another arrangement is conceivable in which a pixel
electrode is used as an anode and an organic compound layer and
a cathode are made in lamination to emit light in a direction
opposite to the direction indicated in Fig. 9. Fig. 10 shows
an example of such an arrangement. The top view thereof is the
( same as the top view shown in Fig. 9 and will theréfore be omitted.
| The structure shown in the cross-sectional view of Fig.

7willbedescribed. Aninsulatingfilmé6l0isformedonasubstrate
600, and a pixel portion 602 and a gate-side drive circuit 603
are formed above the insulating £ilm 610. The pixel portion 602
is formed by a plurality of pixels including a current control
TFT 611 and a pixel electrode 612 electrically connected to the
drain of the current control TFT 611. A gate side driver circuit

... 603 is formed by using a CMOS circuit having a combination of
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same manner as the n-channel TFT of Example 5 and the p-channel

TFT of Example 5. Though only the current supply TFT for OLED

(the current control TFT 411) is shown in Fig. 10, it goes without

saying that it is not limited thereof, various circuits formed

from plural TFTs may be provided at the end of the gate electrode

of TFT.

-The pixel electrode 612 functions as an anode of the light
emitting element (OLED). Banks 615 are formed at opposite ends
of the pixel electrode 612, and an organic compound laver 616
and an anode 617 of the light emitting element are formed over
the pixel electrode 612.

The anode 617 also functions as a common wiring element
connected to all the pixels and is electrically connected to a
FPC 609 via connection wiring 608. All the elements included
(“ in the pixel portion 602 and the gate-side drive; circuit 603 are

covered with the anode 617, an organic resin 618 and a protective
film 619. A cover member 620 is bonded to the element layer by
an adhesive. Arecessis formedin the cover member and a desiccant
621 is set therein.

In the arrangement shown in Fig. 10, the pixel electrode
is used as the cathode while the organic compound layer and the
anode are formed in lam.ination, so that light is emitted in the

direction of the arrow in Fig. 10.
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WhilethetopgateTFTshavebeendescribedbywayofexample,
the present invention can be applied irrespective of the TFT
structure. For example, the present invention can be applied
tobottmngate(inverselystaggeredstructure)TFTsandstaggered
structure TFTs.

This example may be freely combined with Embodiments 1,

2, and Examples 1 to 5.

G Example 7
-By implementing the present invention, EL modules (active
matrix liquid crystal module, active matrix EL module and active
matrix EC module) can be completed. Namely, by implementing the
present invention, all of the electronic equipments into whicﬁ
the various modules are built are completed.
Following can be given as such electronic equipments: video
cameras; digital cameras; head mounted displays (goggle type
(”x displays); car navigation systems; car stereos; personal
computers; portable information terminals (mobile computers,
mobile phones or electronic books etc.) etc. Examples of these
are shown in Figs. 11 and 12.
Fig. 11A is a personal computer which comprises: a main body 2001;
an image input section 2002; a display section 2003; and a keyboard
2004 etc.
Fig. 11B is a video camera which comprises: a main body

2101;adisplaysectionZlOZ;avoiceinputsectionZlOB:operation
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switches 2104; a battery 2105 and an image receiving section 2106
etc.
Fig. 11C is a mobile computer which comprises: a main body
2201; a camera section 2202; an image receiving section 2203;
operation switchés 2204 and a display section 2205 etc.
Fig. 11D is a goggle type display which comprises: a main body
2301; a display section 2302; and an arm section 2303 etc.
Fig. 11E is a player using a recording medium in which a program
( . is recorded (hereinafter referred to as a recording medium) which
comprises: a main body 2401; a display section 2402; a speaker
section 2403; a recording medium 2404; and operation switches
2405 etc. This apparatus uses DVD (digital versatile disc), CD,
etc.fortherecordingmedium,andcanperformnmsicappreciation,
film appreciation, games and use for Internet.
Fig. 11F is a digital camera which comprises: a main body 2501;
a display section 2502; a view finder 2503:; cperation switches
("? 2504; and an image receiving section (not showﬁ in the figure)
etc. |
Fig. 12A-is a mobile phone which comprises: a main body
2901; a voice output section 2902; a voice input section 2903;
a display portion 2904; operation switches 2905; an antenna 2906
and an image input secfion (CCD, image sensor, etc.) 2907 etc.
Fig. 12B is a portable book (electronic book) which
comprises: a main bodf 3001; display portions 3002 and 3003; a

recording medium 3004; operation switches 3005 and an antenna
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3006 etc.

Fig. 12C is a display which comprises: a main body 3101;
a supporting section 3102; and a display portion 3103 etc.
In addition, the display shown in Fig. 12C has small and
medium-sized or large-sized screen, for example a size of 35 to
20 inches. Further, to manufacture the display part with such
sizes, it is preferable to mass-produce by gang printing by using

8 substrate with one meter on a side.

N As described above, the applicable range of the present
invention is extremely large, and the invention can be applied
to electronic equipments of various areas. Note that the
electronic devices of this example can be achieved by utilizing
anycombinationofconstitutionsinEmbodiments1t03,andExamples
1l to 6.

EXAMPLE 8§

(ﬂé In fhe present example, a novel f£ilm formation method is

described.

As a typical example of a physical film formation methed,
2 vacuum evaporation which forms a film by evaporating an
evaporating material from an evaporation source under vacuum is
known. Further, as a typical example of chemical film Formation
method, CVD (chemical vapor deposition) which forms a f£ilm by
chemical reaction on a substrate surface or in a vapor is known.

The present example provides a novel film formation method.
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That is, when an organic compound material is evaporated from
an evaporation source in a Film formation chamber, aminute amount
of a material gas which comprises, as an ingredient, a material
which is smaller than a particle of the organic compound material
is made flow to include the small atomic radius material in an
organic compound f£ilm.

As the small atomic radius material gas, one kind or a plural
kinds selected from a silane group gas (monosilane, disilane and
trisilane), SiF,, GeH,, GeF,, SnH, and hydrocarboﬁ group gas (CH,,
CzH;, CHy and C¢Hg) can be used. Before the gas is introduced
inside the apparatus, the gas is highly purified by a gas purifying
machine. Accordingly, it is necessary to provide the gas
purifying machine so that after the gas is highly purified , the
gas is introduced into the evaporation apparatus. Thereby, oxygen,
water and other impurities contained in a gas can be previously
removed. Therefore, it is possible to prevent these impurities
C from being introduced inside the apparatus.

| For example, when a monosilane gas is introduced at several
scem into the £11m formation chamber in which an crganic material
is deposited by evaporation, SiHy; fleoating inside the film
formation chamber enters into a thin film which is formed over
a substrate by depositing an organic material evaporated from
the evaporation source. Then, a small atomic radius SiH, as it
is or SiHy is buried between relatively large particle radius

organic material molecules to be contained in the film. During

ilo




10" *10% & 109 & ()- 109 & ()- 109 & ()- 109 & ()- 10% & ()-q! "#dE:/
10] 10]4F<v(12)% & ()- 010 & ()- <7 109 & ()-=6510 & ()-& 104 & ()- |
$1094 &' () - #$#AYMH/ | < L 10%&' ()-\!J L 10%& ()-\!" L 10%&' ()-\L 10%& ()-\!hS
109 ()-VI4S 109 ()-V 10] %~_@ L 10% Y y10%n& ()-6310%m& ()- 10 10
10 <v10% ()-00 10%& ()-VI& L 10% ()-\"adE~_@ L 10% v10%& ()-vwlO%N& ()-
10%1& ()- 10%m& ()- 10%m& ()-C 10%m& ()-3.bC< L 1090"109%& ()-0"109%& ()- OY
"109& ()- O 109%& ()- 10m

evaporation, the evaporation source is heated at about 100 T.
Becausemonosilane has a decomposition temperature of about 550 C,
it does not decompose. Depending on an organic material to be
evaporated, it reactswithSiH, ox Sin to forma compound. Further,
because oxygen (or moisture) slightly remaining in the f£ilm
formation chamber is captured to form 5104, oxygen (or moisture)
which is a factor deteriorating an organicmaterial can be reduced

in the film farmation chamber and in the £film. As a result, it

FAES
.

is possible to improve reiia‘nility of a light emitting element.
When there is a spacing between the organic material
molecules in the £ilm, oxygen easily enters the spacing to cause
deterioration. Because this spacing shouwld be buried,
reliability of the light emitting element can be improved by
using SiF,, GeHy, GeF,, SnH, and hydrocarbon group gas (CH;, CzH,,
CoHy and CgHg) .
As the above organic material, @ -NPD (4,4 -
(\ bis-[N-(naphthyl)-N-phenyl-amino] biphenyl}, BCP
(basocuproine), MTDATA
(4,47 ,4° " -tris (N-3-methylphenyl-N-phenyl-aming)
triphenylamine), Alqgs (tris-8-gquinolinorathoaluminum
derivative) can be snumerated.
The present example is éffective when forming a mixed region
shown in Fig.4 by coevaporation, oxr when depositing a functional
region (having an electron transporting function)., As a result,

reliability of a light emitting element is improved.
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107" Torr, preferably 1077 to 102 Torr. A dry pump, a cryopump,
or a turbo molecular pump of magnetic float type is provided for
a vacuum evaporation treatment chamber connected with the film
formation chamber. Further, when a surface of a material of an
inner wall of the film formation chamber is made small, adsorption
of impurities such as oxygen and water can be made small. Therefore,
stainless steel (SUS) or aluminum mirrored by electrolytic
pélishiﬁg is used. Thereby, it is possible to maintain a vacuufn
degree of 10°° to 10™' Torr inside the film formation chamber.
Further, a material such as ceramics treated to reduce a pore
to extremely small number is used for an inner member. It is
to be noted that it is preferred that these have surface flatness
having a center line average flatness of 3 nm or less.

A constitution of a film formation apparatus in the present
inventionwillbeexplainedusingFig.lS. Fig. 15 shows an example
C\ showing a cross sectional view of the film formation apparatus

in the present invention.

In Fig.1l5, an evaporation mask 1502a fixed in contact with
a substrate 1501 by a holder is provided. Further, under it,
evaporation source holders 1506 being capable of being heated
at different temperatures respectively are provided. It is to
be noted that these evaporation sources are provided opposed to

the substrate.

Amaterial chamber 1508 is a space of the evaporation holders
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temperature by a heating means (typically a resistance heating
method) provided for the evaporation holders, it is deposited
over a surface of the substrate through vaporization. It is to
be noted that when conducting the evaporation, an electrode 1502b
is moved to a position where it does not prevent the evaporation.
Further, the organic compound 1507 is provided in respective
containers ( tYpically crucible and evaporation boat).

Further, during the evaporation, a material gas is
introduced at several scom to contain the material gas in thé
film. The material gas or main ingredient of the material gas
is contained in the f£ilm at 0.01 atoms% to 5 atoms%, preferably
0.l atoms% to2atoms%. Asagas introducedinto the film formation
chamber 1503, one kind or a plural kinds selected from a silane
group gas (monosilane, disilane and trisilane), SiF,, GeH,, GeF,,
C\ SnH, and hydrocarbon group gas (CH,. C;H;, CH. and Ce¢H;) can be

’ used.

The £ilm containing an organic compound formed using Fig.15
contains the material gas or the main ingredient of the material
gas, and oxygenandmoisturearehardtoenterthefilm. Therefore,
a light emitting element using this film containing the organic
Compound is improved in reliability.

Further, when conducting coevaporation by evaporating a

Plurality of different materials, two kinds of organic compounds
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are simultaneously evaporated and the above material gas is
introduced to form a mixed region containing the two kinds of
organic compounds and the material gas or the main ingredient
of the material gas.

Further, after evaporating the first organic compound, the
second organic compound is evaporated under the same evaporation
atmosphere and the above material gas is introduced to form a
mixed region between the first functional region and the second
functional region. In the preéent example, the first organic
compound is vaporized by previous resistance heating and the £irst
shutter 1509 is opened during the evaporation. Thereby, it is
dispersed toward the substrate. Inthisway, the first functional
region shown in Fig.4A can be formed. Next, the second shutter
1519 is opened for the evaporation to form a mixed region.

Further, in forming the mixed region, the mixed region may
have concentration gradient. Further, the present invention is
applicable when a material capable of converting a triplet
excitation energy into a light emission is added to the mixed
region as a dopant. Further, when conducting coevaporation, it
is preferrxed that directions of evaporating organic¢ compounds
are crossed at a position of an object to be evaporated so¢ that
the organic compounds are mixed with each other.

Further, an adhesion prevention shield 1505 is provided
to prevent an organic compound from adhering to an inner wall

of the film formation chamber during the evaporation.
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Further,becausetheevaporationholder1506providedwith
heating means such as a heater is raised to a high temperature,
it is preferred that it is covered with a heat insulating material
1504.

Further, plasma may be generated provided that it does not
impart damage to the film containing organic compound. It is
possible to generate plasma between the evaporation mask 1502a
connected with a high frequency power source 1500a through a
capacitor 1500b and an electrode 1502b.

Further, phosphine gas may be introduced in addition to
monosilane. Further, insteadof monosilane, AsH;, B;H,, BF,, H,Te,
Cd(CH,),, Zn(CH;)2, (CH;)3In, H,Se, BeH,, trimethyi gallium or
triethyl gallium can be used.

The present exam;:)le can be freely combined with either one
of Embodiments 1 to 3 and Examples 1 to 7.

According to the invention, while a substrate being heated
in vacuum, deposition is carried out and film with a desired
thickness is formed, so that an organic compound layer with a
high density and a high purity can be formed.

Further, according to the invention, while a substrate being
heated in vacuum, deposition is carried out a plurality of times,
so that molecules between respectively neighboring layers are
fitted better. Especially, in the case of forming mixed regions,
the molecules in the mixed regions are fitted better.

Consequently, the driving voltage can be decreased further and
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the brightness deterioration can be suppressed.

Further, according to the invention, in a single film
formation chamber, it is made possible to carry out annealing
in vacuum before £ilm formation, annealing in vacuum during £ilm
formation, and annealing in vacuum after film formation to result
in improvement of the throughput.

Further, according to the invention, deposition materials
adhering to jigs installed in the inside of the film formation
apparatus and inner wall of the film formation apparatus can be

removed without exposing them to the atmospheric air.
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WHAT IS CLAIMED IS:

1. A cleaning method for removing an organic compound
adhering to a film formation chamber provided with a

depcsition source, sald method comprising:

cleaning a mask or an inner wall or an adhesion prevention
means for preventing film formation on the inner wall by

generating plasma in the £ilm formation chamber.

2. A method according to claim 1; wherein said plasma is
generated between said mask and an electrodes provided

between said mask and said deposition source.

3. A method according to claim 1 wherein said plasma is

generated by exciting one or a plurality of kinds of gases

selected from Ar, H, F, NF;, and O.
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