:xyz{|}~e3e?6?$6T6Un FI LM FORVATI ON APPARATUS AND FI LM FORVATI ON METHOD
AND CLEANI NG BACKGROUND OF THE | NVENTI ON Fi el d of the invention: The
prese mmmmwmwa ates to a filmformati on apparatus a i

f or mat npl oyed for filmformation of a fil mfoa] ﬂl"‘ l mmllal
(herei naf txep002Y ef erred to as a deposition material) by de .
Additionally, the invention relates to a cleaning nethod for réH¥ing a
deposition material adhering to the inner wall or the |ike by the

deposi t i BALMPEPRVMATT QX | AP PARATY $1VANR i HILM F'GRMASIFQN iMERHEGDechni que in the
case an organic material is used as the deposition material. Related Art:

I n recenBNpe@LBANINGaSETH@D i ons of |ight emtting apparatuses conprising EL
el enents as self-lum nous type el enents have been enthusiastically carried
out and specially, light emtting apparatuses using organic nmaterials as EL
material s have drawn attention. Such a light emtting apparatus is called
as an or gaokCreUND i opl Bye (Y TN an organic light emtting di ode (OLED).
The EL elenent conprises a lTayer (hereinafter referred to as an EL | ayer)

cont ai Ni fPe Bl &F 0B CiGRdpPeLbyl capabl e of em tting el ectrol um nescence by
electric field application, an anode, and 1 a cathode. The | um nescence

in the organi GrrFéJEEQHQHt'ﬂHe&hQGi%n' I+ &N B @Elﬁfﬂdﬁdﬁl‘&ﬁﬁﬁbaﬁétﬁge time

of returning to t normal state fromthe singlet state and ght em ssi on

h ho t | et
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to a cleaning method for removing a deposition material adhering

to the inner wall or the like by the deposition. Particularly,
the invention is an efficient technique in the case an organic

material is used as the deposition material.

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, 1light
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
(OLED) .

The EL element comprises a layer (hereinafter referred to
as an EL layer) containing an organic compound capable of emitting

electroluminescence by electric field application, an anode, and



type , not a liquid crystal display apparatus . That is , as a display to
be enpl oyed outdoors, the apparatus is nore suitable than a liquid crystal
di splay and application in various manners has been proposed. The EL

el ement has a structure in which the EL |layer is sandw ched between a pair
of electrodes and the EL | ayer generally has a |ayered structure . A
typical exanple is a |layered structure of a hole transporting |ayer/a |ight
emtting layer/an el ectron transporting | ayer proposed by Tang, Eastman
Kodak Coa ThshefleuctThe husine gaamarekdll ythe @irdangiet cempoundgieftfindeency and
al nost all of light emtting apparatuses which have been presently

i nvesti gatigdtaadidsevehopfiuenpsoyntdp st ritod uriene B tegnurndngutebuthe of a
hol e injecting |ayer/a hole transporting layer/a light emtting | ayer/an

el ectronnbrmaspostaty |MEyet ftoemedisyteesssvety andn ldrbde amflsefioa hole 2
injecting layer/a hole transporting layer/a light emtting |ayer/an

el ectron(phabpRerésBentayedf aheLltaler 88 FOLEeLhing taWdle MRYmaa serteyed. A
fluorescent coloring material or the |like may be doped in the |ight

emtti ngfk@M%&ﬁPlEWéﬂhﬂfeaﬁd‘&iﬁgh@éﬁﬁ%t’l&)@ A IRt e wahlgabrheehal s all
with | ow nol ecular weights or using materials all with high nol ecul ar

wei ght s. pl.nehdeps ahl Yormdt idie Wéﬂlﬁag@mtlﬁl%ﬂlﬁy 2bemhe1BA angﬁ‘éﬂ in a

cat hode and an anode axe generically nanmed as an EL | ayer. Accordingly, the

above- ”EB]H ﬂ{heqnt}gh%ikﬂj f{%?ﬁﬁilc%%ﬂa’ £ 'c%stefsapﬂ%%&% !ei‘MSEeslz{eHB&
emtting layer, electron transporting layer, electTon 1njecting layer are
all inclgg d Ln t.he EL Ig.gr. Al'so, in the specification, the |ight

emtting e eﬁeﬁfp%%ﬁ%%%% of a cathode, an EL | ayer, and an anode is called
as an EL ele t gnd.there are two types of the EL elenment, . e,is,.a
Simple matrix Ty Rt APERELRE FMPFTIS Past 8 FE et 1S RS of
stripe-ljke electrqodes forned at right angles to each other and,the other
is an acPRYSIRTORLEY AR The WP iehanel el BFerUTe Forlfedebet WBBHR O kel

el ectrodes connected to TFT and arranged in a matrix and a counter
el ect r odBYPFhBOSSH IUAET Rt a hAdBP LAY SPPERELEE -o| ERRhE S0 RS GEEPLAY

to be employed outdoors, the apparatus is more suitable than a
ligquid crystal display and application in various manners has
been proposed.

The EL element has a structure in which the EL layer is
sandwiched between a pair of electrodes and the EL layer generally
has a layered structure. A typical example is a layered structure
of a hole transporting layer/a l1ight 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 light emitting layer/an electron

transporting layer formed successively on an anode and of a hole



application is that the life of the elenent is insufficient. The
deterioration of the elenent appears in a way that a non-light emtting
region (a dark spot) is widened as the light emission is carried out for a
long tine and as a cause of the deterioration, the EL | ayer deterioration
beconmes an issue. 3 The EL materials formng the EL | ayer are
deteriorated by inpurities such as oxygen, water and the like. Further, it
may be al so possible that the deterioration of the EL |ayer is af f ect ed by
cont am na&RjeAtdngt HAYEr /matkelal $ransposthes ilaen/@ ebiglFur eRdittinge EL
materials are divided broadly into | ow nol ecul ar wei ght (nononer-type)

mat er i al $agad/ahgh evdimout nanseeghing lpykyiian-elyged ronvin g ¢ &l sg dagteanong
them the | ow nol ecular weight materials are mainly formed into filns by
deposi ti may ba éhplogeé. ofA ffilundfexawmit aollyyriagecoatentindnal dbpodikeon

met hod, a deposition material is used as it is, but the deposition materi al
for the flepasd Bbpad irs theppofetiendthéng@yyanat edreheh, itHudd LaggrsThat
is, oxygen, water, and other inpurities, which are one of the causes of

det eri or ahiy Ope Foritel By eheAgMatertaly @hablythl x&d diviceilar weibhes,

al though the purity can be increased by previously refining the deposition

”Hter'a'ortﬁgiﬁg'ﬁa@é9§§Pb|éiy wihed R mdl S&Sulde wa gLy the tinme when
evaporation is Carried out . EL materials are extrenely susceptible to

deterioration ﬁ%’uﬁor t%lafxiﬂﬁféﬂ ?Q? &QEi a9 ié(}réﬁketBrtFé?HEﬁ e8f

oxygen or water ogra i ¢ process cannot be carried

out afte fé IJQ rd@%bﬁnaﬂngné@ %:%eréa %ﬁé&éﬁ%gfﬁ%é&r a%thf iggbspas to be

e
separ at ed usi ng havi n opent n erre

all of 1hEeSh +k3%§¥9d'té?3§%os 'eEf_ne deped sl ”&tné"%”ctiﬁl%ﬁ"fp%%%  Shofgek o a
depos!tlg revgg% g] o Rh g_gﬁgﬂggfe%tlve ﬁé%r%pr Egegenth$$
adhesi on"o#" A2 P¥eEn g Rt S % hadY ?ﬁné?' P8 bFaRSPPF M ¥Sr mat
on Charrbergr electron injecting layer are all included in the EL layer.

Also, in the specification, the light emitting element
composed of a cathode, an EL layer, and an anode is called as
an EL element and there are two types of the EL element: one is
a simple matrix type in which the EL layer is formed between two
kinds of stripe-like electrodes formed at right angles to each
other and the other is an active matrix type in which the EL layer
is formed between pixel electrodes connected to TFT and arranged
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-1light
emitting region (a dark spot) is widened as the light emission

is carried out for a long time and as a cause of the deterioration,

the EL layer deterioration becomes an issue.



inthe filmformation chanber. In order to renove the organic EL materials
adhering to the deposition mask or the deposition preventing shield, it is
required to open the filmformation chanber to the atnospheric air once,
take the deposition mask or the deposition preventing shield outside and
then return it again to the filmformation chanber after washing it .
However, water or oxygen adsorbed in the deposition mask or the deposition
preventing shield exposed to the atnospheric air nay be probable to be

i sol ated and tHBike®EL matbrifilbnfetmimg thenBLoiayet mdepdederaprasiedgby he
organic EL materials and thus it is apprehended that adsorbed water or
oxygen naypbeitiéaciuh als pxogehi Ngatlet @nidothti Dikef Furtdleggnie fhy
materials. The invention is achieved in consideration of the

above- nepé iaQBQCché’ﬁtﬂlQﬁﬁhaﬂ(ih@&e@éﬁ:ﬁifﬁﬁibrpbﬁ\tirl‘éeﬁ:]ﬁlfagbﬂﬂifspéffﬁé&t)@d
apparatus capable of formng an EL |layer with a high throughput , a high

density, pangoit dth b PLdn tor ANOEIEmAIdP 101 d RE thhbeREeOAmbs i@ 1REOVI de a
filmformation nethod using the filmformation apparatus of the invention.

Addi i onal |y, nobher, Al ofr, Yhee AN 100 | 814 adl bdliasy cl a1 g, et hod

for renoving deposition materials adhering to jigs install'ed 1n the inside

of the Thé L eIdBOROPESdReLl4HE) |HNEN LI Al LIl TRSLedald- Of the

filmformation appar exposi ng the spheric air

o010, SHEHNE BoL P! 40 Ll SSAT s Mo A AR RS [

carrying O ani n NCl e specitrcation

jigs installed in the inside of the foregoi.ng filmformation apparatus

i ncl ude "ée’sslfb%t“?agﬁee‘-”rﬂz‘t%ar,e SRy r‘fj& , 18%8e5&?f“?i ¥ b?@%f‘r?gﬁﬁ'shi el d
and a deposition mask. SUMVARY OF THE I NVENTION A fil m formation apparatus
of the inventilhthe ¢f¢ oh FLIRHIIRELATaPEI 1 SOPEPRESPRAAFEPIF I Sh a
substrate by depositing an organic conpound material froma deposition

sour ce iTRERAG c8 WPAHEIBpBateEiab ishesed5stihids; Ritetberierdsitiamr nati on

chanber to install the substrate therein conprises a deposition source,
material for the deposition, is supposed to be contaminated with

impurities. That is, oxygen, water, and other impurities, which
are one of the causes of deterioration of the EL element, are
probably mixed therein.

Further, although the purity can be increased by previously
refining the deposition material, there is probability that
impurities are mixed by the time when evaporation is carried out.

EL materials are extremely susceptible to deterioration
and easily oxidized and deteriorated in the presence of oxygen
orwater. For that, aphotolithographicprocess cannot be carried
out after £ilm formation and in order to form a pattern, the £ilm
has to be separated using a mask having openings (hereinafter
referred to as a deposition mask) simultaneously with £film
formation. Accordingly, almost all of the sublimated organic

ELmaterials adhere toadepositionmaskoradeposition-preventing



a neans for heating the deposition source ) and a heating neans for heating
a mask and the filmformation chanber is conmmunicated with a vacuum gas

di scharge treatnment chanber for vacuum evacuating the filmformation
chanmber. The invention provides a nethod for formng a highly dense EL

| ayer by heating a substrate by a neans for heating the substrate and
further decreasing the pressure to 5 x 10 3 Torr (0.665 Pa) or |ower,
preferably to 1 x 10-3 Torr (0.133 Pa) or |ower, by apressure decreasing
nmeans (avadeddpuipsprhisativbopivitecufer pueppendidgy gelhgsicn ceforklvep and
the Iike) connected to the filmformation chanber and depositing an organic
conpound dembetiitdbniradmartilad sdepidse L hnar sallce faof tan fproat ibnlahaidergt i on. 6
Accordingly, in the invention, annealing can be carried out in vacuum

si mul t aneaushy witth tbemhithienhf ehambépn. Al ternatively, the substrate nay be
anneal ed in vacuum before the filmformation. A so, the substrate may be

anneal ed in vagHupraéietot Pendivd MHOTIRIAIL Ehendtimenatl Waerlibly @b the
foregoi ng substrate is set to be |lower than the tenperature ( T3 ) .

Further, +88 §86088806n ck82! LRE dé}foéi%%x{ abeventiAgCsh PPLA Orﬂ ik having
a functlon of Tixing the substrate) 1 n which a heater and an electrlc

heating W, 51‘31%8 {; % OJhea ako é'él\l?\ﬁ %M‘éfg@eﬁ feahe afcﬂ%s?a?le%h%c”' ¢

heating wre are S us el ng I nstal osely to or
in the viigi.ni of _t b { strate
IS contrgﬁ'l'l: dﬁ%(% btea’%l)t?'g é%%%ftf&ger}gi ggﬁ‘%a&e%gog%tl% %%heté%grtgjs{
|nvent|on heat i the.s bstrate th d SItIO ma in taII d closely
to or in Pﬁg |8P%F?§ ofdh ?ﬁ%ﬁ%ﬁpﬁﬂﬂéi %ﬁ%iq S a&?ﬁ %é &Palngly,
it is preferable for the depositiaon nmask to made of a ne aI erial (e.
0. & by GRAABPRF oE EOF MESPIrA Lbqc tHORE R SEERT Phrear o aéﬁ%nr%nf Bni ckel
nnlybdenun1and al | oys containing these elenments ) a stainless steel,

| nconel , thas$eReition magk oF Kha\APPRSAtdORPEPVCREIRT it S ﬁé‘&??ﬁ@
(having a | ow thernmal expansion coefficient ) and durable to the

t enper at fPethre Etmosphee gipspevithke probabdesfpl ke kEqlakahandatakfBansi on
alloy (42 alloy) containing nickel 42 % by weight and 58 % by wei ght and a
| ow t her il thapéhbt @t dheofime36f| fivhn)feomation meing ke 3¢genig Bei ght

having a thermal expansion coefficient near to that (0.4 x 10-6 to 8.5 x 10
6) 7 materials and thus it is apprehended that adsorbed water or oxygen

may be a factor of promoting deterioration of the organic EL
materials.

The invention is achieved in consideration of the
above-mentioned problems and has an aim to providea film formation
apparatus capable of forming an EL layer with a high throughput,
a high density, and a high purity. Another aim of the invention
is to provide a film formation method using the f£film formation
apparatus of the invention.

Additionally, another aim of the invention is to provide
a cleaning method for removing deposition materials adhering to
jigs installed in the inside of the film formation apparatus of

the invention and the inner wall of the film formation apparatus



of a glass substrate can be exenplified. Further, it is preferable to
install an adhesion prevention neans for preventing the organi c conpound
fromadhering to the inner wall of the filmformation chanber at the tine
of deposition and the filmformation apparatus of the inventionis a film
formati on apparatus for formng a filmon a substrate by depositing an
organi ¢ conpound material froma deposition source installed on the
opposite to the substrate; wherein a filmformation chanber to install the
subst r at evittiendi expospngstbemantadhbei atmpspiveni¢ onimeand forpyorwdenta ng
filmformation in the inner wall, a heating neans for heating the adhesion
pr event i @i lmedersmatidreagppoat tis grdideteyi th rhemedlgniwatrongdrirging
deposition source, and a heating nmeans for heating the substrate or a mask
(a deposicutornheBshkanndgt hethblm f Di¢mddorahaner tife eyeviHcaitadnyi th a
vacuum gas di scharge treatnent chanber for vacuum evacuating the film

formati Qrtnféhﬁﬂgsrms%sam@ aghesd am RV 8RLHHY FER8EGS ingdf 18R FUra@on
preventing shield is preferable and a heater is installed in the

surr OU“diagg,a%tthuﬁé?ﬁﬂfé bl Qb P AME hbREe$hiLhdsk d NIRRT tQ%e%JUsllbcEioROdy of
the deposition preventing shield and set the tenperature (T2)

depositl e t t the tenperature (Tl) of t he
substr at Q§§%§¥§Pg gﬂl%%%,ggd thgpgﬁgggggﬁﬁég%onpound whi ch is not
deposited on the substrate can be stuck to the substrate. Further, by
heating the deposition preventing shield to a certain tenperature (the

subl i mati era he organi ¢ conpound) or higher, cleaning of
t he fiIn}1u..utiuﬁngaéniﬁ§ﬁuﬂioﬁe carried out by evaporating the adhering
organic conpound Ln the invention, the tenperature Tl of . the substrate
at the time off £iM SPREALIAN SPPATatYsH@Y e 1H% t%ﬁp@rﬁﬂ&?e ( T2
) of the deposition preventing shield and the tenperature of the

deposi t | SATPALIERANRGTSIVS TPT E0EBING G Hkln SRarSYRSHT 3 tRDY é‘ﬁp@ﬁ&F&P@ (T3)

of the deposition source.
an organic compound material from a deposition source installed

on the opposite to the substrate; wherein a £ilm formation chamber
to install the substrate therein comprises a deposition source,
a means for heating the deposition source, and a heating means
for heating a mask and the £ilm formation chamber is communicated
withavacuumgas discharge treatment chamber for vacuumevacuating
the film formation chamber.

The invention provides a method for forming a highly dense

EL layer by heating a substrate by a means for heating the substrate

and further decreasing the pressure to 5 x 10-3 Torr (0.665 Pa)

or lower, preferably to 1 x 10”3 Torr (0.133 Pa) or lower, by

apressure decreasingmeans (avacuumpump suchas a turbo-molecular
pump, a dry pump, a cryopump and the like) connected to the f£ilm
formation chamber and depositing an organic compound material

from the deposition source to carry out £ilm formation.



Further, using the filmformation apparatus of the invention, an
inline-type filmformation apparatus can be obtained and such a film
formati on apparatus of the invention is a filmformation apparatus
conprising a |load chanber, a transportation chanber, and a film formation
chanber joined to each other in series ; wherein the filmformation chanber
has a function of conform ng the positioning of a mask and a substrate and
the filmformation chanber is conmunicated with a vacuum gas di scharge

t r eat mnenicchatbeylyor iwvaichr mmersaciiain ,ngnhkelfinhncéorvatcancichnmur iand
conpri ses an adhesion prevention neans for preventing filmformation in the
i nner wakhcuamheatih gamEansl ¥ ori tre ahlengilinef adielsian. pratresrhaeiveegns, the
deposition source, a neans for heating the deposition source, and a heating
means f ofh8eAtH 1 at eSHAE bledd en € 1 6d HBSkadituiniB@H6+ & ithle MBEKFormdtibar, using
the filmformat ion apparatus of the invention, a nultichanber-type film

formati op; 8pPagALUSuE8RrReeORLP BEJaAREa3E6NiA {hbOWGORFRELORLEPRREAL US Of
the invention is a filmformation 9 apparatus conprising a | oad chamnber

a transppsimht 08n Chame enpadat ulrel rf 91 SR 1) ffRIPAMd eubedrh@ecash ot her
in series ; wherein the transportation chanber has a function of conform ng

the posi LoRid8e oweMBknd Kk & eiiptaitalre afg) I heyidhdd 0h gBlOReghaMer is
comuni cated with a vacuum gas di Sscharge treatnment chanber for vacuum

evacust g b8 A G LB 0 R BRI DSOS, |,

conprises an a On- preven ans preventng

inner wal L, .a _heatin ns.fqr, heati he,adhesj on prevention ans, the
deposi 119 Sdaheethd duBeitaes inafch% hessBpaind AR Flsshrks BARLLAY neat i ng
means for,heatin% a substrate or a mask (a, deposition mask). In the

above- nefiF@ e FeEIpedton & PeEal mashadtoitieh& Beates and gnyelectics
deposition sources are arranged in one filmformation chanber and in a

si ngl e fheating fetrorpehdfiiated dpuged itoy heptt Whilpohatingednohaliad be
formed and thus a light emtting el ement having m xed regi ons can be
formed. @Atesely #¢l9r ini the Ndcindédvaof shgaruhs twatisoand thd hempapatereg a

plurality of functional regions is fornmed between an anode and a cat hode of
(Tl) of the substrate is controlled to be 50 to 200°C, preferably

65 to 150°C . In the present invention, by heating the substrate,
the deposition mask installed closely to or in the vicinity of
the heated substrate 1is also heated. Accordingly, it is
preferable for the deposition mask to be made of a metal 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 (having a low thermal expansion
coefficient) and durable to the temperature (T, ) of the substrate.
For example, a low thermal expansion alloy (42 alloy) containing
nickel 42 % by weight and 58 % by weight and a 1low thermal expansion
alloy (36 Invar) containing nickel 36 % by weight having a thermal

expansion coefficient near to that (0.4 x 10”% to 8.5 x 10"6)



a light emtting elenment, unlike a conventional |ayered structure in which
clear interfaces exist, a structure in which a m xed region of both of a
mat eri al conposing a first functional region and a material conposing a
second functional region is formed between the first functional region and
the second functional region can be forned. In accordance with the

i nvention, before the filmformation or during the filmformation, vacuum
anneal ing 10 is carried out , so that nolecules in the m xed region can
be fittedf betdlrssv subsonmtanatarerne Feoremptliigiiedf. t he m xed regi on noder at es
t he energy barrier between functional regions. Consequently, the driving
vol t age can bedrmmrediang pief hedield abainsyaldf abEidpkisiesspearedieion
prevented. The first organi c conpound and the second organi c conpound have
proper t ingsarse |G @it efeaita gdt RY Po£§AE1 StddifbAind fhele abdRpeghgngo piraperty to
receive hole froman anode , a hole transporting property with higher hole

nobi | i ty; Adenw8h eG4 eRe fﬂitlnl f&i‘ma@ﬂoﬁ'&ﬁ%@& 4F RRIPEIhé BE BEEPET { o th
hi gher electron nobility than hole nobility, an electron injecting property

to receiyg e&ﬁ&tfeﬂnffem@tg@ﬁhgpgﬁrategoskl RfleP1ARRNY o MY idy 0l @ o

el ectron transportatlon t emtting property s omnng I'Ui hescence

and respechivelon Dayer i id B%'Poz'?r{#%e%Ekiﬁ-on%s{nﬂ&%gé‘ egp%?l%'}m wth a

hi gh hole i njectln proper ocyanine typé cC 1's pr erable
and as the raganic h rt|n erty,
aromati ¢ dP% Hécc%gﬁqgu Fgﬂ%?gf%raﬁge a%%pggign r%? %ﬁf\m th a

hi gh el ect Q0 transportin ert con ai ni ui nol i ne
kel et o™ EBRERC R Tt A ts vBERe by & *ﬂﬂwﬁe 8909??&%&

oxadi azaol e derlvatlve a triazole derivative, or a _phenanthroline

deri vat |"\Pe1’i‘§ piLftbesrsts ‘?ﬂiﬁ thereincomprdsgsmn aégﬁﬁ&BHcP%‘WcﬁMtﬁg’n

| um nescence, a netal conplex _containing a quinoline skeleton, a netal

conpl ex MEANSAERF RF VIR 1d et QRBAELIQM 1noEhe Hnel Waddn! @ heHd ni ng a

benzot hi azol e skel eton, 11
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 evacuating the £ilm
formation chamber.

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



which is capable of stably emtting |um nescence, is preferable. Further
preferably, a light emtting region is conposed of a host material and a
light emtting material ( a dopant ) whose excitation energy is |ower than
that of the host material and the excitation energy of the dopant is planed
to be lower than the excitation energy of a hole transporting region and
the excitation energy of the electron transporting |layer. Due to that ,

di spersion of excited nol ecul es of a dopant can be prevented and the dopant
can effi cemperatanet of uhenesgende. céupdlmmd) dmhtigberasel@aanbpardt ithea
carrier trap type material, the re-coupling efficiency of the carrier can
be hei ghttened fokmathen, chhmbenveahi bk icatktidds oatcaye evaporatiagdapant, a
mat eri al capable of converting triplet excitation energy to | um nescence is
added t oatherfinyedrgafiiénNcompotiie. m xed region formation, the m xed region
may have a concentration grade. The filmformation apparatus of the
invention can be ehplDyeshtisnfithe fismpddaturef (MGt) @f than sabgatiate
conmpound such as the EL material but also other materials such as netal

mat eri al §+49DeikdBEPAAG £ S i 5+ SHE LbGer thad AL REperhdsce beam

and scanning the laser beamin the inner wall of the filmformation

chanber, (@l ¢af¥ BHe GRIpIA 13V pREVENEiRGEHiRIY 4 thie! fohpsr@td A (@pgpar at us
of the invéntion includes a filmfornmation apparatus for formng a“filmon

2 Substr gkechy ISP 110 30 AA3ALCAOIPUNT IR RE1 Bl 14RI0 AdaPaRL 1 O

source | nstalled™n opposlI e substrate; 1 ereln

fornatiogeﬁgggpg§réo &n?tgkl %Qe €$§§§§£g53455¥53|1 conpri ses a deposition
source, a neans for ﬁe i ng % e % oslfTon source, and a heating neans for
heating a substrate, and the filmformation chanber is muni cated with a

0 )

vacuum gBYTEREEnat R e r g neht™ FRIMfL 9o APPREG RS P4c k86 AFVERELPPF m
formati on chanber and al so with a cleaning preparator% chanmber for
radi at i ngdsenardamme §1tRet orratiomePParatie ¢anRenehtatnadid spRht he
foregoing constitution, the above-nentioned | aser beam can be scanned by a
gal vano- & f¥br formatiemy gpraratrsrof dhey dpyeationnts gofddm Earmatien
adhering to the inner wall of the

apparatus comprising a load chamber, a transportation chamber,

andafilm formation chamber joined toeachother in series; wherein

the film formation chamber has a function of conforming the

positioning of amask and a substrate and the £film 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 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 can be obtained and

sucha filmformation apparatus of the inventionisafilmformation



filmformation chanber, a deposition preventing shield, or a deposition
mask and carry out cleaning. Wth the above-nenti oned constitution, wthout
the filmformation chanber bei ng exposed to atnospheric air at the tinme of
mai nt enance, cleaning can be carried out. The above-nentioned | aser beam
may include | aser beam from| aser beam source such as continuously
oscillating or pulse oscillating solid |aser, continuously oscillating or
pul se oscillating exciner |aser, Ar laser, Kr |laser and the |jke. The '
above- neAPPBRRHUS FFIMPYLHIAI iendPadeSheneedr & tHaRSROTLAtdON FhEFLEE| ect ed
from YAG | aser, YVO4 | aser, YLF |aser, YA103 |aser, glass |aser, ruby

| aser, apefafdiin ormaiion thambgpgipined txeach pperam seri¢s nwheradni on
apparatus having a plasna generation nmeans in a filmformation apparatus
provi dedthet hrandppotation sbamberi hasl so AmgHgiarheof neenfoonimgdthaot her
13 constitution regarding the filmformation apparatus of the invention
is a filposdtieninnosppeskt asdbcudorm treggaad therfiidm fosudist sratkahyer
depositing an organi c conpound material froma deposition source installed
on the opposSohtunDcd e SHH ratv@iculiie lgaish dd sthhtfgeot fBhitman € harlabet O
install said substrate therein conprises a deposition source, a nmeans for
heating t6e @em@sh td b UL tHhe FHah ForiRaisnf ehahdall Bgdataebsitate, a
mask (a deposition mask), and an el ectrode on the opposite to the mask and

the filnkédaniels0 cAMRET compSOEER NAE 2348 ¥ o BryRENtdYaRe 41§ CRF g€
treatment chanber for vacuum evacuating the filmformation chanber and

Pl asm | 5-oeaet MeE it koembtl Sh LGl HRE! HnEHIRNAL. alKed tnARGURSIESE | ONed

f
constitution, the foregoing mask Is nade of a conductive raterial an

ither t ' ' | IS4 ith
honts O B R R e
my e o TR 56y Betfign rit caeRd it R Sindt, 0%, & Ren P fn s
constitugi t he foreqgqi fi|n1fornati02aglanber i.S progk?gd with a gas

i ntroduc#‘?‘f'g Rae ¢ ISP RF Gndask QFiton” ma

In the above-mentioned respective £film formation
apparatuses, a plurality of deposition sources are arranged in
one £film formation chamber and in a single £ilm formation chamber,
a plurality of functional regions can be formed and thus a light
emittingelement havingmixed regions canbe formed. Accordingly,
in the case an organic compound film comprising a plurality of
functional regions is formed between an anode and a cathode of
alight emitting element, unlike a conventional layered structure
in which clear interfaces exist, a structure in which a mixed
region of both of a material composing a first functional region
and a material composing a second functional region is formed
between the first functional region and the second functional
region can be formed. In accordance with the invention, before

the £film formation or during the £ilm formation, vacuum annealing

10



of kinds of gases selected fromAr, H F, NF3, and Ointo the film
formati on chanber and a neans for discharging the evaporated deposition
substance. Further, in the above-nentioned constitution, it is preferable
that the deposition mask to be one electrode for 14 generating plasm is
made of a material having conductivity and a high nelting point netal such
as tungsten, tantalum chrom um nickel, nolybdenum and all oys contai ni ng
these el enents) a stainless steel, Inconel, Hastelloy and the |ike which
are har diiy ee¥biedauby $reibpidqliasules inthr Theedaegdepawsl ba fdddfed ci ent)
and durable to plasma is preferable to be enployed. Further, in order to
cool t he beddteadviddpore ainortheask, Borymehien omthermiked ykatpngnaslegwdieisng
medi um ( cooling water, cooling gas ) in the deposition mask may be

i nst al | edheBgnelgyabeveirenbetrednpfaspgtigeadr neghgnsean®nsauuasrteyi,s
generated in the filmformati on chanber and the deposited substance
adheri ng the tdrdviimgervodatidgeofcdrhebd | Lawépeduabandn thkaddeteriblration of
deposition-preventing shield, or the deposition mask is evaporated and

di schar gediguitneBe thhnmbkoprateneahanber to carry out cleaning. Wth the
above-nentioned constitution, cleaning can be carried out without the film

formation chanbge A& d1d02¥AAE%Inpdita AhEPSH@elcondl 6rddnid@opTRinel
mai nt enance. The cl eani ng nethod using the filmformation apparatus with

t he abovﬁa@eryfgyfégﬁti%%%iééﬁé@mﬁa@!ﬁ%pidwéﬂqqd f@ﬁoheﬁgte;cic&[i%@nd a

cl eani ng net ho removi ng an organi ¢ conpound adhering to

for et 1 0gERanRek U fth 4L b-BndENONdd ADn3oUEESAaRE- AL Ed AT O

cleaningth nher wall, an adhesi on prevention nmeans fo entin

1t SRR hEGnbENE b B9 FREK DhodISLAMIS AR el
met hod) %%an the fore oiﬁg ﬁlas ig%ﬂgner Hggaggtme%ﬂ_LQ§ gﬁ;k gnq an
el ectrodes |ﬁg?5Ff88 ePReEhY t Yie Fid §ie eﬁbgril&ﬁ oUreg. o€
mobility, an electron injecting property to receive electron from
a cathode, a blocking property to inhibit hole or electron
transportation, and a 1light emitting property showing
luminescence and respectively have different properties.
As the organic compound with a high hole injecting property,
a phthalocyanine type compound is preferable and as the organic
compound with a high hole transporting property, an aromatic
diamine compound is preferable and as an organic compound with
a high electron transporting property, ametal complex containing
a quinoline skeleton, ametal complex containing a benzogquinoline
skeleton, an oxadlazole derivative, a triazole derivative, or
aphenanthrolinederivative ispreferable. Further, asanorganic
compound showing luminescence, a metal complex containing a
gquinoline skeleton, a metal complex containing a benzoxazole

skeleton, or ametal complex containing a benzothiazole skeleton,

11



In the constitution of the above-nentioned cl eaning nethod, the plasma is
generated by exciting one or a plurality of kinds of gases selected from
Ar, H F, NF3, and O BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a film
formati on apparatus of the invention (Enbodiment 1). Figs. 2A and 2B show
charts showing the flows of the invention (Enbodinent 1). Fig. 3 shows a
filmformation apparatus of the invention (Enbodinent 2). Figs. 4A and 4B
show figures illustrating el ement structures to be produced by a film

f or mat i oWP&FPataciPabler ik Stabdat eBht FERAIERPSCepCss 1S PReffFabReshow
figures illustrating filmformation apparatuses of the invention (Exanple
2). Fig.6 showBuathefupEeferally ata nkLlght iemd Figmentthesd odp P& gompostedt he

i nvention (Exanple 3). Fig.7 shows a figure illustrating a filmformation
appar at u9fod hols¢ naveniabrandErangle 4nitEigg éatdoiel dafdepart | Mhester at i ng
alight emtting apparatus of the invention. Figs . 9A and 9B show figures
i1l ustraekegtatipghenenpyt isgldber tippartiias of tthee hastentatexriali gndl0

shows a figure illustrating a light emtting apparatus of the invention.
Figs . ltAetexditashow éngtdeofi [Hhéesdophantgienplaxedpte d lawedl eblanoni C
apparatus. Figs. 12A to 12C show figures illustrating one exanple of an

el ectr onicheappatidbtttsonFietherly YOS Wold | Pranspdtt Dilg apEGiGh Uanaf thae
i nvention (Enbodi ment 3). Figs. 14A and 14B show figures showi ng magnified

Cross- seek&eaa&wﬁ e&ﬁe;@?dePoﬁlﬁé i Qibé@.@dﬁ_s -t _QEWINEI\IBEGOEOTHE
| NVENTI ON Enbodi nents of the invention will be described bel ow

that, dispersion of excited molecules of a dopant can be prevented
and the dopant can efficiently emit luminescence. Further, in
the case a dopant is a carrier trap type material, the re-coupling
efficiency of the carrier can be heightened.

Further, the invention includes a case that as a dopant,
a material capable of converting triplet excitation energy to
luminescence is added to the mixed region. In the mixed region
formation, the mixed region may have a concentration grade.

The filmformation apparatus of the invention can be employed
for film formation of not only an organic compound such as the
EL material but also other materials such as metal materials to
be employed for deposition.

Further, by radiating laser beam and scanning the laser
beam in the inner wall of the film formation chamber, cleaning
can be carried out and thus the film formation apparatus of the
invention includes a film formation apparatus for forming a £ilm
on a substrate by depositing an organic compound material from

a deposition source installed on the opposite to the substrate;

12



Enbodi ment 1 The constitution of a filmformation apparatus of the
invention wll be described with reference to Fig. 1. Fig. 1 is one exanple
of a cross-sectional view of the filmformation apparatus of the invention.
At the tinme of formng a filmby a deposition nethod, a face down net hod
(referred to as a depositing-up nethod in sone cases ) is preferable and a
substrate 10 is set in a manner that the face to forma filmthereon is
face down. The face down nmethod is a nethod by which a filmis formed while
t he facewherednm Fillm BPrndiciausbanhes teingtRepiteagebgbrintarideneisuch a
met hod, adhesion 17 of dust or the like can be suppressed. As shown in
Fig . 1 coaphdsesnydepandtionmsadice cageanshéardrealtling the depmisidd on

adj acently to the substrate 10. By the heating neans, the tenperature (T1)
of the ssbstrcat ecanmdm beahbtay edtdns HOrthe 300G aprdderaile, 65dtthd FACm
Further, a nmetal mask 12a fixed in a holder 12b is installed under the
subst r at €othagidndenambei-0ns SObIfrfen 1od tked Swiliin 4 orakhrunt @aablia sehaligat | ng at
different tenperatures respectively are also installed further under the

mask. A gepasibh@thEMbeEerdSvhbahmakhaduat ihba PP E6rhatibe chdhvkiate. In
this case, the substrate fixed in the holder 12b is exenplified, but it may

be fixedaBy 4150 FARLR a%ﬂ%@ﬂrépﬁ?éﬁ@fﬁ@héﬁ&ﬂﬁ?kor'fhfié)tirﬂgg 1glsage the
nmetal mask 12a (referred to as a deposition mask in some cases

instal | edeagl ggegh}eyihgeghﬁgiﬁbgfr?gg gpe%‘\é%t&%m; rate is IhZat ed, the

metal mask 1's sinmultaneous eated. By t ting nmeans for the substrate

P L ot L
T Akl b R LSRR DERLoRTE AR e
L o e Bp R o Bl B B s g AL PSP MARE G BB 2t L o
tenmperature ( Tl ) of the substrate m':lyibieo][t{se]c_j‘.B IQCiigentsﬁlilaXa igrt Qi S
case, t hEij@t §prmation chamber, a deposit preventing .
deposition mask and carry out cleaning. With the above-mentioned
constitution, without the film formation chamber being exposed
to atmospheric air at the time of maintenance, cleaning can be
carried out.

The above-mentioned laser beam may include laser beam from
laser beam source such as continuously oscillating or pulse
oscillating solid laser, continuously oscillating or pulse
oscillating excimer laser, Ar laser, Kr laser and the like. The
above-mentioned solid laser includes one or a plurality of types
selected from YAG laser, YVO, laser, YLF laser, YA104 laser, glass
laser, ruby laser, alexandrite laser, Ti:sapphire laser.

Further, a film formation apparatus having a plasma

generation means in a film formation apparatus provided with a

deposition source is also among the invention and another

13



mask 12a installed adjacently to the substrate 10 is exenplified, 18 t he
invention is not limted to the exanple, and a substrate and a netal nask
may be parted from each other. Further, a heating nmeans ( a heater and an
el ectric heating wire) nmay be installed adjacently to the netal mask or a
heati ng nmeans (a heater and an electric heating wire) may be installed in
the netal mask itself to heat the nmetal mask, so that the substrate

adj acent to the nmetal mask can be heated. By heating the netal mask, the
subst r at €°R%F+Eeklen FrREAFAdBIWIGEe Film formatien aPPeaatived ot than be
heated. In this case, the deposition source is conposed of deposition

sour ce hohdertidsals ca 1f6clm drayamnste. coo mpaandd-us7 for1 farmgng7e fifwranng an
organi ¢ conpound film and naterial chanbers 18 ( 18a to 18c) contai ning
or gani c @osposidste syl ddpadidringl @n ¥y and cl onpoEndt merteriali §rpmebder abl e
that an organic conmpound is introduced through an exclusive materi al
exchangedepasbetorf nodurdd uistataildedd aint atlkeedppostite tbl théosuastoatehanber
so as to avoid opening of the filmfornmation chanber to the atnospheric air
to the uyh®séin a@am Pgrimdeidn tHahbertid ONsthalseidisuddraidroRpheihc air
al l ows water and various gases are adsorbed in the inner wall and rel eased

again bYCdrﬁ%ﬂ:;&'éﬁﬁa&é{%éM&mgoﬁbéabemeaﬁg\ﬁr’ihe&@ﬂﬁg%eh&_é 688chenrs are
taken to subside the rel ease of the adsorbed gases and stabilize the vacuum

degree toothce a4 bRk HE YRlang rohh&ifify Bakupgtiheat mntyfar fhe wall
of the filmformation chanber is carried out to shorten the time. wever ,

reneal  ofegdes OGNS AR BhISODEENSe Ak iy Bl o8 hChADIpaERNS. an

excl usi ve mat er1 al” ‘exchange ¢ e bl'e to be installed. In

the 111 M QRIRL LS AL A chfpb BV alhn 8 SBPORLA |00 BRURCE. O LN

substrate I n Ion 1S 10 bée carried out | e made

novabl e (o ot at abl ig. shows an exanple in_which the . substrate to
Goroni ¢ Affctldhdy SPrehemEnf. chapBRYC Ak YRIRLE LOa8llafinb G DR S |

hol der 12b are, ade rRLal bl e, Alennatively, N ¢,Lng, SubsLrat e bel no

chamber,

In the above-mentioned constitution, the foregoing mask
is made of a conductive material and either the foregoing mask
or the foregoing electrode is connected with a high frequency
power source (frequency of 13 MHz to 40 MHz and high frequency
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

14



t he deposition holder may be noved in the x-direction or y-direction
relative to the substrate to carry out deposition. Material chanbers 18 (
18a to 18c ) are spaces of the deposition source holders 16a to 16¢c nade of
a conductive netal material and when the organic conmpounds 17 (17a to 17c)
in the insides are heated to the respective sublimation tenperature (T3(

T3'" , T3'" ' ) by the heating neans [resistance generated at the tinme of

vol tage application (resistance heating)] installed in the deposition

sour ce h&ederatingyPhaemaishHregdeetr ohdaFdsilt Bavergt s dct bickt bndhe
substrate 10. The heating neans are basically of a resistance heating type,
however & Khalgsed tdald paapt hee tenplsugldas [tyaiggdenal tgntahum hichromium,
specification, the surface of the substrate 10 includes a thin filmfornmed
on the solickedt e migrthidenun sandsellogs anodaigring cthidwsleeleméntapdaon t he
substrate. The shutters 19 ( 19a to 19c ) control the deposition of the
evapor at ettadndasscstosslpolndsnéd? , (HalsAze 1lmyldad)the Theé which abenatdaey
shutters are opened, the organic conmpounds 17 (17a to 17c) evaporated by
heati ng @afiobmedapphiehedngHHdRaig @Cowthdrtlall @kpays £6n coeffralchentghutters
{for exanple, shutters for covering the deposition sources until the -
subl i mat kaa GGeablBetdepoakhkh 0fls SPHEEEEabBe Stabhé | afshloy@y. beuriskal | ed

bet ween the substrate 10 and the shutters 19. Since the filmformation tinme

can be sharbeaed tbt cboiPiibehalitat BRbokhei8hIMBisk , CANRRERES ik (kfois?a to

17c ) are evaporated by heating before the deposition so as to nmake the

deposi ¢ | BRrBATSEIhG £5c890ReTRed n TUIIARS JRL4192d 13 had] o PRRRCT ot

the tine osition. m f or mat’i aratus of the
|nvgntlogeﬁggigiggnhésﬁnggugg_%ﬁég&fﬁg ng a plurality of functional
regions can be torned In e fiTmrornati on chanber and a plurality of
deposition soutc are fornmed, accordi to that. ;he or gani ¢ .conpounds
evaporat ed i n ThaloepeYsr BN HERAST IS grRgrat 85 HpRar &1 5 he
substrate 10 tFr ugqﬁgp 'n?s ngt ilggﬁbrate f ormed i@ éhe met al mask
128, | ncPEBRTAFPY Lthe SLIMPAFRAEIoP FRARbPE AL ARROSLE s AEERAERRGE |
elliptical_, or liner and they ma )

adhering to the inner 'wall of the film formation chamber, the

deposition-preventing shield, or the deposition mask is

evaporated and discharged out the £ilm formation chamber to carry

out cleaning. With the above-mentioned constitution, cleaning

can be carried out without the £ilm formation chamber being exposed

to the atmospheric air at the time of maintenance.

The cleaning method using the £ilm formation apparatus with

the above-mentioned constitutionisalsoincludedin the invention

and a cleaning method for removing an organic compound adhering

to a film formation chamber provided with a deposition source

and carried out for cleaning the innerwall, an adhesion prevention

means for preventing f£film formation on the inner wall, or a mask

by generating plasma in the film formation chamber.

In the constitution of the above-mentioned cleaningmethod,

15



be arranged in matrix-like shape or delta arrangenent.
Further,inpurities(high tenperature nmaterial s)deposited at a hi gher
tenperature than high purity EL materials (mddle tenperature material s)or
inmpurities(low tenperature nmaterials) deposited at a | ower tenperature are
separated based on the deposition tenperature difference of the deposition
materials to carry out filmformation only fromthe high purity EL
materials . Further, in this specification ) substances ( inpurities ) with
a 21  hityledroragsinmp 1 39me éagengraite ditediveemathenashaenfiage Inmtinodes
materials are nanmed as high tenperature materials and substances

(i mpuri t iiestadileld belttowen $hel mpeki endt thpedapasétior savedeas | ow
tenperature materials. Also, the high purity EL materials sublinated at a
m ddl e t enper aturthebedtmeehtd tricombghdre deopermént tomendl cllhenli ogaere ttherer at ur e
are naned as mddle tenperature materials . Incidentally,the materials
deposi t ednat pLa&sRacis WedafRIAbY 8%cBt Enfl&ve @iShyp b YZeyd & KIRSS
spectronmetry (GC-MS) to investigate the sublinmation tenperature of the pure
EL mat er &l gasesheedepeeidt feomnarer Hal B, nHY 3 beasdbpect ed to sublimation
refining before deposition. To refine the deposition materials , a zone -
refining nethod may be enpl oyed. A deposition-preventing shield 15 for
preventi ng adhesi on of an organic conpound to the inner wall at the tinme of

dep05|t|gRIE§ bestakbedon! BFt 2likabhRRIREst he deposition-preventing shield
15 makes —rr—possrbEe—to—gepvsrt—an—organr conpound whi ch cannot be
deposited on t I gug[ di 0sSi, A venti ng
shield 15 , anpe eg?ﬁﬁ%ﬂﬁea?1égéé§%(3 JQ#E‘SggggéﬁPPy ?qﬁl 1’3%%tq ﬁ
electric Lisng , the entire body of the deposition-preventing
shield 1£Em§ﬁd% ﬂgaﬁéd At the time of filmformation, the tenperature

(T2) of the depositi % shi Id 15 is prefe abI to be_higher than
t he tenperaturgfg%l)ggngﬁ SB ggwatg By tht ?%%g%HQO g}?ﬂﬁrOftﬁ € ilm
formati on chanmber 13 is_connected to a vacuun1d|scharge treat ment chanber

for vacul¥ephias: (RYPPALmeRt i bo

Fig. 3 shows a f£film formation apparatus of the invention
(Embodiment 2).

Figs. 4A and 4B show figures illustrating element
structures to be produced by a film formation apparatus of the
invention (Example 1).

Figs. 5A and 5B show figures illustrating film formation
apparatuses of the invention (Example 2).

Fig. 6 showsafigureillustratingafilmformation apparatus
of the invention (Example 3).

Fig. 7showsafigure illustratingafilmformation apparatus
of the invention (Example 4).

Fig. 8 showsafigure illustratingalightemittingapparatus
of the invention.

Figs. 9A and 9B show figures illustrating a 1light emitting
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formati on chanber. The vacuum di scharge treatnent chanber is provided with
a magnetically floating type turbo-nol ecular 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 inpurities from
the punp side and a gas di scharge system can be controlled. Further, the
filmformation chanber 13 is connected to a gas introduction systemfor
restoring a normal pressure in the filmformation chanber. In order to
prevent #PRPFBALIESi Oh Bhei HHRREIYS- in the inside of the apparatus , as a
gas to be introduced, an inert gas such as nitrogen ( a rare gas and the

li ke are used.Fithest0gabeyst @ beigure odddedtraténghe i hisghle enithniéng
apparatus are subjected to be highly purified by a gas refining apparatus
bef ore téppayatwsivet i tre iinventiompparatus . Accordingly, a gas refining
apparatus is required to be installed so as to introduce highly purified
gases i nto theiappatadustafltler shbe HigurfdcalilontrAsiagrasllekkampaeygen and
wat er and other inpurities contained in the gases can be renoved

previ ousaly,ebactidiid Mppkteiuson of these inpurities into the inside of the
apparatus can be prevented. As a material to be enpl oyed for the inside-of
the filmformatigy aharberi2a@lswsweiyardssi Bl €56t St Ine Skpspestll arly
polished by electrolytic polishing can be enployed for the inner wall faces

since t hgi re palsordti @ appdiaridey. of inpurities such as oxygen and water can
be decreased by narrowing the surface area. Accordingly, the vacuum degree

|n the insidegq!hg Shivh 2 £11hPEPhLE oS ARG GAN 2CLhEPinndflor tO 10
6 Pa. Also, a material such ag ceranlcoor t ea? e subject%d ?o fﬁe
treatnen{ #ﬁﬁ decrease the pores may be used for the inner nenber.
These material's are pyeferable to have a surface snoot hness equivalent to
3nm or | ess avgrage . ghne S ween center lines.. In.the film tion
appar at us of &V ,1§%hce §P|W1E8 FaRteE o3 rl%EPana%Hﬂ%ifé?i
pIuraI|H¥ of nat rial_ roans |n %ﬁP f|In1f rmati on chanber, a function

move FHE RIS o S S tfai §3nF85 terials to be enployed for

the filmformation to the optlnun1p05|t|ons under the substrate at the

PREFERRED EMBODIMENTS OF THE INVENTION

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. PFig. 1
is one example of a cross-sectional view of the film formation
apparatus of the invention.

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

of the substrate being kept face down and in such amethod, adhesion
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time of filmformation or to nove the substrate to the optinmm position
above the material roons nmay be installed in order to inprove the film
formation efficiency. Using the filmformation apparatus shown in Fig. 1
makes it possible to carry out annealing in vacuum before film formation
annealing in vacuumduring filmformation, or annealing in vacuum after
filmformation to result in inprovenent of through-put. Further, an

anneal i ng chanber enabl ed to be vacuum evacuated is connected to the film
f or mat i oAt cRaRberrakbiet htkeuban rae esurpresgrborted in vacuum so that the
annealing in vacuum before filmformation in the annealing chanber
connected to the shdwn fior Fagi oh ehhebbtingrmedns annehiagcdse vabeateaf t er
filmformation can be carried out. Hereinafter, using the filmformation
appar at uslofifiigstallednadjdeet uty nyp phecathsteradfe a0li gy térd heangng
apparatus 24 conprising an anode, an organic conpound | ayer adjacent to
t he anodeeamsd theatémperadjeee(il; X f Hheosgdsitcatenpanntiel agetedi Ltb be
described with the reference to Fig. 2. Fig. 2 is a chart showing the flow

after tr@ﬁ‘%ﬁ(ﬁ?@”pk@f&?ﬁbi&'%fﬁ Mefgeen CRAHIRIr, A meltadt maBkSybgtrate

in which an anode is fornmed IS transported to a transportatl on chanber- (not

ilTlustragedda H% & HEEEH a2 ofs fifd@liiva ehakketRBOdEbserkEa@NspasRA!
conductive material is used and an indiumtin conpound, zinc oxide and the

li ke cangbs, &Pl &Y Eguré‘@)ﬁbid'etrs'1%&%@958955891&gfehefdﬂlrﬂ &f BRkEQPent

pretreatment chanber (not illustrated) connected to the ransportatl on

hamb t

gl Zan?;é?&h%#{fﬁ%%étz%cepﬁ tI}Ivtet]%'r Bh%g% iQ& (ftfrfu gﬁﬂ%ﬁghgﬁg e s%rface
b d th I d f .

surf aﬁecw‘?‘%”'efe hd speﬁ&apifﬁngf?&f%ﬁnﬁa%"’%" R 8PRE et Bt i on

treat nent s are radiated in_ oxygen-containing atnosphere whjle

heat | ng SHPIGHATS: 19BCEBLPGALSy (H1E: SUBEtERGe, FXTE {habe RELGRBALA S an

oxi de such as ITO the treatment is effective. Further, as the heating

treat nents eHRIIGed, oyt iidd ™ot ben fixeduRvathg Rehetgask using a

permanent magnet.

In Fig. 1, since the metal mask 12a (referred to as a
deposition mask in some cases) is installed adjacently to the
substrate 10, when the substrate is heated, the metal mask is
simultaneously heated. By the heating means for the substrate
and the metal mask, the entire body of the substrate can be heated.
Accordingly, the metal mask (the deposition mask) is preferably
made of a metal material which is hardly deformed by heat and
durable to the temperature (Tl) of the substrate. Further, the
deposition mask is not limited to a metal material and a mask
(of glass or quartz bearing a 1ight shielding £film on the surface)
made of another material durable to the temperature (T;) 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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tenperature of 50C or higher, preferably 65 to 150C, which the substrate
can stand to renove inpurities such as oxygen, water and the |i ke adhering
to the substrate and inpurities such as oxygen, water and the |ike existing
inthe filmformed on the substrate. Especially, since an EL material is
susceptive to 25 deterioration by inpurities such as oxygen, water and
the like, heating in vacuum before deposition is effective. Next, the
substrate subjected to the above-nentioned pretreatnent is transported to a
film for ¥B€i bavenbherrisi 3ok %h@h‘te%éimghex?)’é@%lQoaétdnBs?}%ﬁ%afeﬁ @and n the
filmformation chanmber 13, the substrate 10 is set while the face to forma
fiInttheﬁe@ﬁtﬁéiNQSSemaMOhﬁmaanteﬂnérdmn@e¢hy?thﬁe-fiIntfornation chanber
is preferable to be vacuum evacuat ed before the substrate is transported.
The vacuum evaEBunthen, rehratingtregdres] (Whhéatbdeiang eommbetedic dealtdnii | m
formati on chanber is vacuum evacuated by an oil-free dry punp fromthe

at nosphewigeprmsy becihstabdall dd Receandly wot hive nvatcill maekactad deatt@nghe

| ower pressure by magnetically floating type turbo-nol ecul ar punp or
conpoundrédafBl g8 Uhadtdtighd AnCeYeRERRcNB¥abeng Ngivd | ethy bef figitAALe@n i N
the filmformation chanber in order to renove water. In such a manner,

cont am nghic nvd dd1 RASIRDE Se BHRSIAMICEhe MBL AL aBkl, sJ F104% L HE sdbsEhatge neans
is prevented. The inner wall face is specularly freated by electrolytic

pol i shi ngaQcdRer £85hd hx%tﬁlif hask GEEfpaRdaRERY By I UATy @S RbeR FOr
t he purposée of decreasing the gas em ssion frontthe inner wall, a heater i's

pref or abhgeko Bt INA AL Lurkl8eOl Shle sOhe! PRofL! A1 QIuTAN hagDer 10

carry out baki ng treatnent S em ssion can be suppresse y by the

baki ng ty gtgggtO?Eu%%hege heaégger to prevent the contam nation with the
i mpurities ow ng gas enission, cooling using a coollng 26 medi um

at the tinme of osi tion | to be.carr

d
o ner, | A vao tEREE st i f ST Ao 5bRrE 15 M nt bl b g pepBs2ticn®

source holders 16a to 16c, organic compounds 17 (17a to 17c) forming
an organic compound f£film, and material chambers 18 (18a to 18c)
containing organic compounds, and shutters 19 (1%a to 19c).
Further, it is preferable that an organic compound is introduced
through an exclusive material exchange chamber (notillustrated)
attached to the film formation chamber so as to avoid opening
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 equilibrium value. Therefore,
baking treatment for the wall of the film formation chamber is
carried 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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At the time of vacuum evacuation of the filmformation chanber , adsorbed
wat er and adsor bed oxygen adhering to the inner wall of the filmformation
chanber, the nmetal nmask, and the deposition preventing shield can be al so
renoved simul taneously. Further, the filmformation chanber is preferable
to be heated before the substrate is transported in. It takes tinme to
gradual ly cool the substrate which is heated by the pretreatnent and again
heated after being transported in the filmformation chanmber_ tg result in
decr ease "5f qﬂﬁglt%ﬁﬁﬁﬁﬁgﬁuF.aﬁ@?Fréﬁl9Fefﬁ€a§ESS%PaB8 whP ﬂi%ggheated by
the heating treatnent carried out as pretreatnent is transported and set in
the film fornmatPonthafbil fOuMatiomghamPsF t Réuttiri FIBVEBSPQH: e
apparatus illustrated in Fig. 1 ( since the heating nmeans for heating the
subst r at e6PPSitdER) FEUrCEH Hdw Sy StraizendhtWhith %@W&éﬁ&ﬁ\n hBiEh bes the
pretreatnent, can be carried out in the filmformation chanber. Now,

heati ng toagatiednputahackettef to heamadge mevehdef (pm fFotababbs) chdifger is
carried out before deposition. By the annealing (degassing) ( inpurities
such as dxslgews awesxampaledin whildhkthediudsitog tieot¢ deposhsta i émeickriempur i ti es
such as oxygen, water and the like existing in the filmfornmed on the

subst r at d samade erotveithble) atddal sboa metalemhi 123 wWnd acBol &dapVviEzb iaresuch a
manner, vacuum evacuation is preferable to be carried out and 27 t he
vacuum degidecrstyt a8l dé NCraasetattufiensr, wiNedd thedrfnsSidd t¥besngdikedd out in
the filmformation chanber 13 which is vacuum evacuated to the vacuum

degree okhe Xadfbsithd %O1L8EF KAy, v¥ €h6vadl ¥nllre t R-d9r8cPion At otthe tine

of deposition, a first organic conmpound 17a is evaporated by resistance

heat i ng ?ﬁi&%@&&%heﬂeiﬂ‘%é et YA E t 80t Wher £ & o Wdpes 1+93n!.S

opened af the tinme of deposition . The evaporated organic conpound is

scattered UpmﬁfaqgﬁéPQaP%ﬁgﬁgeEQ&%ug{jbé D6 1885 U A H A o leh e tsqql)io}lor med

in the netal ~12a an eposit on the substrate 10. Incidentally, at
50 to 2000 sSFoPeraBry 810 TERE MK ot e el Bl BB e
e 11T ol AEBAShhaCarabfe | SPRED AR UL g oo U 1" kR, LS P
eTer A0S LoTPeh O bl GRS RLEIRRION SlhSLL AR STn orte | over
han 1 heteorperki thes hERE B meaaSARTH SR ivierare st FieapEan
SR 1 IS R S

deposition source holder, they are evaporated and deposited on

the surface of the substrate 10. The heating means are basically

of aresistance heating type, however a Knudsen cell may be employed.

Incidentally, in this specification, the surface of the substrate

10 includes a thin £ilm formed on the substrate 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 compounds 17 (17a to 17c). That is, when the

shutters are opened, the organic compounds 17 (17a to 17c¢)

evaporatedbyheating can be deposited. Furtheroneoraplurality
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adhere to the substrate. In the apparatus illustrated in Fig. 1, a heating
means for heating the substrate is installed to carry out heating treatnent
during the filmformation in vacuum Since the deposition naterial at the
time 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 manner, while the substrate being heated in vacuum deposition is
cartied 86t AR ARELFRER W XIS FRPREERF ol sCRREE Lo Slifent Iy,
an organic conpound |layer with a high density and _a high purity can be
forned. ®REOSH-§AARCSEBREBANYNTALt ks @&§é1Wﬁ¥PBBe§r8ngHPCd@@ﬁﬁéﬁﬁ8§ havi ng
properties such as a hole injecting property to receive hole froman anode,
a hol e t FEHEEBFt LAgS probeEE§d W nay e Hers bt e dndisitwasn tthen subettrsa
nmobility, an electron transporting property with higher electron nobility

t han hol @0nebdl thg, shnteérst £®n i njecting property to receive electron from
a cathode, a blocking property to inhibit hole or electron transportation,
and a light ensifcergtheopéimy folrmaitignl unimeeseancdee shostefhed, mhhnes,
deposition of the organic conpound 17a is finished and a filmof the

or gani ¢ peapenadlé thaitthleddrdth dicobmipoandse7 (ETattier7c) aréedapolratdacr ease
the inmpurities such as oxygen, water and the like in the obtained organic

conpoundviapesatingabéfigraiNeies PERSSLEBofsol a6 Hd hake @hel @dpbsiByohe
carried out to emt water or the like entrained at the tinme of deposition.

Since thgodspeseta9nsdBy ¥d dheaknlit@elsNB90{ 1A slepRs) t@r@n obenBlORED! Y
contam nated with inpurities such as oxygen , water and the [ike it is

ef fecti vepLor ekt ofoEES &éﬁ%%&f&%h!” the filmby heating 29 in vacuum
after deposition. Wien annealing after deposition is carried out , it is

pref erabl e L0 4 (AGSO! ol i SUBS! EBEfal Lo MYiEathicCl THY 1GUBHREENO! Ner

than the fil mfornmati'on chanbér w

an organic compound film having a plurality of functional regions
can be formed in one f£ilm formation chamber and a plurality of
deposition sources are formed according to that. The organic
compounds evaporated in the respective deposition sources are
deposited on the substrate 10 through openings (not illustrated)
formed in the 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 temperature 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 carryout £film formation only from the high purity EL materials.

Further, in this specification, substances (impurities) with a
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exposing the substrate to the atnospheric air and then carry out annealing
in vacuum |In the apparatus illustrated in Fig. 1, since a heating neans
for heating the substrate is installed, it is possible to carry out heating
treatnment in vacuumafter filmformation in the filmformation chanber. It
is preferable to make the vacuum degree further than that at the tine of
deposition and then carry out annealing at 100 to 200C after deposition. By
t he anneal i ng (degassi ng(%{éafter filmformation, the inpurities such as
oxygen, WaPRFLaH gHi‘éa‘H GRS B FarPE c BABb IR 116 & FoPRES t8NEEhe
substrate are further renoved to form an organi c conmpound |ayer with a high
densi ty BaBeEIalgRGeURARGd %Blgbé}ﬁanfeBa%r%gESM febPstaBRCease of
form ng a single |ayer of the organic conpound 17a and corresponding to the
fl ow shoWhmP@Tr Fiies DAL Ghér datear subhinabboR- FRIM SR S iaxg Bamggdeas
formati on steps are repeated to nake desired organi c conpound | ayers and
finally hoeaténphrdtiteamatard@ls.nchdent atheg high veicysELohatayeainag

di fferent deposition materials ( organic conpounds and a cathode material )
, |l ayeri sgblimpseday dmiddileitethpeita iuvredb4 feseamtthiilipgfear hampenathaaber s or
entirely in a single filmformation chanber. As the material for the

cat hode, af@tReiladwe rctaimd i igre38re nahgaasinifdldtenperd tutd matérialg. ( or
calcium( Ca ) with a small work function are enployed. Preferably, an

el ect r oden&pdlen €41 MAENE naatrati%ui@ae%@@i@édnhm&é\ﬂa@iﬂvﬁgtéw@ﬂamré@ D Ag =
10 . 1 ) may be used. Besides, ytterbium (Yb), a MJAgGAl el ectrode, an Li Al

el ectrodgre argkevideAly chagliyeda cay t}@a%e@ﬂédcﬂr%et%ns@@éeﬁléb%t@ l'i ght

emtting apparatus conprising the anode, the organic conpound | ayers

ad] ace”tiﬂxpeﬁ)éﬁ‘fgé’{@‘éﬁe AU 10 LANOLEMFEL AEEN B H BuPLE FAhEL SOMRLLINd

| ayers can be produced. Further, annealing before fiImformtion can be

carri ed out, | inid'ebbkTki0nMALLERLE02THEY dub)ckhBl £8%unifitstiguON- UL

is inmproved. An exa formation yer structure o ree | ayers
in a singl irHl nh];‘ Bmat(i orbsc.q:rairgbe.r rﬂroorveif{ienqle ¥\1'lt \%et ty \ﬁl%i%epos%éri% sour ces
wi il be desctTed®wth ST er'sence®to the FIrow SIS 1°h 1 & %hd Fig.
1. On Coarmzloelgeiz Oxnefojfnj:[nr}_;e m%etq{)osd- tnia%n be employed.
A deposition-preventing shield 15 for preventing adhesion

of an organic compound to the inner wall at the time of deposition

is installed. Installation of the deposition-preventing shield

15 makes it possible to deposit an organic compound which cannot

be deposited on the substrate. In the surrounding of the

deposition-preventing shield 15, an electric heating wire 14 is

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 (T,;) of the

deposition-preventing shield 15 is preferable to be higher than

the temperature (T;) 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 film
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( first deposition ) of the organic conpound |ayer of the organic conpound
17a by closing the shutter 19a according to the above-nenti oned procedure
of the single |ayer formation, an organic conpound 17b in the inside is
previously heated to the sublimation tenperature (T3') by a heating neans
installed in a deposition holder and a shutter 19b is opened to start the
deposition ( second deposition ) and form an organi c conpound | ayer of the
organi c conpound 17b on the organi c conpound |ayer of the organi c conpound
17a. SucEeEBaliey chambele. sdhe yacHem ddRchergretraatBenthehaepesi £fon
(second deposition) of the organic conmpound | ayer of the organic conpound
17b by cPBVHded wdtdhmagneticallghflogt igyyikPre teuisowad-ecrdampene. i nsi de
is previously heated to the sublinmation tenperature (T3'" ' ) by a heating
means i nstaalylopthimp) & dlgppainpi oradwhderl ang. aashuirdenhgl9s i dpened %o start
the deposition ( third deposition ) and form an organi c conpound | ayer of
t he or gama cvamno WiedyreAC odn t hbef DI af mmactoipo whcimbeyre caof be hachi gaad C
conmpound 17b. At the tine of the first deposition, the second deposition,
and t he afhd mevdapesiifeasibheot ampardatiee fFdn tofe phmpssibed raaiceal gaset to
be lower than the tenperature (T2) of the deposition preventing shield and

the tenpeisatndegd Tsy)stdm tdh dRPYdtryLRgeventing shield is set to be |ower
than the tenperatures ( T3, T3', T3 " ) of the deposition sources.

I ncidental ly, ffigaHaPehat ¢ieh PErhieisesRaaivase 13eAQScbhABsaH £6Sadi ffer
depending on the deposition materials to be used, so that the tenperature

(T1) of dde SHIYGRHA G Syihen' PIRCEELER1A] ) nilrml1®piEBLaKEI 2R BEEVeNti N
shield may be properly change ependi ng on the respective tenperatures of
he d j 1] : : i S, d I
the epoéiidx"{o%ﬁ%‘é:?&? ?E%ﬁﬁ&ef .frﬁeo.-%’%%“% g(%géxgegné Su?xll%cgq& of OPerly

at the tine o I'rs eposition, e sec posi an he third

deposi tion. rt her plural ity of shutters of the deposjtion. sources can
be. openciurial 1hen Br i dead v e aBPEb ER o Sut 8 THRE it AReiR ron

nmeans a deposi&ion ne&ﬁgd i n, which sinultaneous eégﬁ?rﬁékgp of different
deposi t i Gh 26T 23S FPHLAS RLT WU rr AP TS8R i 1% 8hBs15ftes are
mxed in the filmformatign step. At the tinme of the first deposition ) the
second JEPRS t9858S 3@ beyARtERauchAr dnERpbRet FBR1Ae| P etRY HRRBXIHF i s

carried out while
are subjected to be highly purified by a gas refining apparatus

before the introduction into the apparatus. Accordingly, a gas
refining apparatus is required to be installed so as to introduce
highly purified gases into the apparatus after the purification.
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 inner
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 film
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the substrate being heated in vacuumto carry out filmformation until a
desired fil mthickness is obtained, organic conpound |ayers with a high
density and a high quality can be obtained. Further, w thout being exposed
to the atnospheric air, the deposition is carried out a plurality of timnes
while the substrate being heated in vacuum so that the nolecules in the
interlayers of the respective layers are well fitted with one another.
Accordingly) the deposition of a plurality of different organic conpounds
i s conpl épEpaiAansihadiled Fay deskewhpssldd ofotlife | B§er AdS e maitganpd
compound 17a, the | ayer of the organic conpound 17b, and the |layer of the
organi c EYRPAFRICETRMLF eritdiebtkoRuPARChAD L. thekTeatTrr hEC eXtEeREAder as
the formation of the single layer, in order to decrease the inpurities such
as oxygeAeCREGREP ARG PR&ECS K@Y Pe Hesebt BPTell®r dRRPE B6APSEURd [ChpeEes,
heating under pressure of 1 x 10 4 Pa or |lower may be carried out to emt
wat er or mpherfipke arg prefedabiletttehaveea stirfagessnoorhngss equivadent

anneal ing after deposition is carried out, the annealing may be carried out
in the fitbnm3hor oat Less caaabage orovgimeas $ Noe tmgemecaaren edirmsg. i n vacuum
after the substrate is transported to another treatnment chanber other than
the filmformlndhe Fddheforinhbhoh aEpgmsatgs todfeFigbsl | adinded thieefilm

at nospheric air. The steps described so far are for formng | ayers of the
organi c eefmatnds Dt ileTSpARtLEng & Pharkilowyssowhatdridy rodms idB. On
conpl etion of |ayering of desired organic conmpound | ayers according to the

above- meghbk stk $HERSFoFmAE] Y chaier0dg fiind BH Q. mbve L matapnaer, a
light emtting apparatus conprising the anode, the organic conpound | ayers

adj acent rbgmk heodRdS n ARk dartid hiaderddi13C e8! bé Cerpito R AFHY:C theaMPOEA

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

fil mfor?&ﬂ.ggisn Sné% ,ﬁ%cgﬁg%% RS Rt @hibﬁgr?ii:ﬁn ngﬁﬂéstrate

can be omtted and further the time taken to evacuate t rmation
chort enclitfe FEEA T FRHBCRE pro P8 hFvdl Al B fite (B0 RE"ShERhEnCan Be
npr overrent™ o e through-purt.
position above the material rooms may be installed in order to
improve the film formation efficiency.
Using the film formation apparatus shown in Fig. 1 makes
it possible to carryout annealing in vacuumbefore film formation,
annealing in vacuumduring £film formation, or annealing 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 £ilm 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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Further, after the above-nentioned formation of the single |ayer or stacked
| ayers of the organic conpounds is carried out once or a plurality of tines
, it is preferable to carry out cleaning. The cleaning is carried out by
re-sublimation and gas discharge. To carry out re-sublimation, the inner
wal |l of the filmformation apparatus and the jigs installed in the inside
of the filmformation apparatus are heated and the heating nethod is
carried out by any of heater heating, infrared hfating, or UV heating and
by conbi FCHEZLRLEH RBAATRES meiih @ NS PREPOSP AL AEeE (i 13RA™ KRepdS: ¢i on
materials are preferable to be discharged i mediately by using a vacuum
punp. Al €80d5. R4 G RehPARRPD 3RV ER- BT Bdire APMPSURH| leatedd Vitkdough a
gas introduction systemto carry out re-sublimation and sinultaneously

di schar g&et HesgepBsit vésh3ghe paferenrs ta Fhe- fdr mido -f Rudsi @eshardrt her,
in cleaning carried out in the condition that no substrate is arranged, in
the fil mshowingi dheafiawatakter tRrapsportatiorhotelethandilhe fowmalttipnsk are
heat ed by heating the heating nmeans for the substrate to evaporate the

or gani ¢ cbapbends adhering to them The organic conpounds adhering to the
deposition preventing shield can be evaporated by heating the deposition
preventing shiktdfhysan & enivstordteatimgwhick b4, drfodel eiani Aigrmedcasri ed
out , the heating neans for the substrate and the heating neans for the
deposi ti erafsp¥LBEHE NEo S itdlath spod-tRtabar ahhibeapahde Of1usdHat@dd)i.ngakhe
tenperature to the evaporation tenperatures of the organic conpounds . At

the tinmeachatéerdl For EBSmEYABATGF @hePhEBALS & AMMHEPLT HtEcbR@A¥eLed by a
gas di scharge system ( a vacuum punp) and the like to nmake them reusabl e.

Enbodi meph+&riiei i g fiddd AhBOARBL] AR JohPothff €L EAE J:4:48 Whdl tRE the
enbodinent 1 is illustrated in Fig. 3. As shown in Fig. 3, an exanple in

which a heRL larf HE RARA oYk a@NINExE! %&”Q‘ir@?x%@%ﬁfeﬁr% gfﬁbnﬂ?@fo%%afﬁﬁnbe

i nstal |l ed ile being connected to a filmftornation ¢ er 33 w

Cescr | eleafPEaREeT LATEE Ther LMIO0AS PSR RS " eagabl e of
transportation chamber (not illustrated). 1In the film formation
pretreatment chamber, cleaning, oxidation treatment, or heating
treatment for the anode surfacemay be carriedout. Asthecleaning
of the anode surface, the anode surface is cleaned by radiating
UV rays in vacuum. Also, as the oxidation treatment, UV rays
are radiated in oxygen-containing atmosphere while heating at
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 f£ilm formed on the

substrate. Especially, since an EL material is susceptive to
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the outside. By the heater furnace 31, the tenperature (T1l) of the
substrate is controlled to be 50 to 200C, preferably 65 to 35 150C.
Further, a gate or a shutter shown as a dotted line in Fig. 3 is installed
bet ween the heater furnace 31 and the filmformation chanber 33. Although
it is not illustrated) a vacuum evacuati on neans may be additionally
installed in the heater furnace 31 . In this enbodinment ( after annealing

i ied out | by the heater. f 31 b deposi tion , th
dopo t 1 BACPERERFLEA BB ro g SR bard Jokl PRer: FASOTDd hhe an

optical system 24 are installed in the-cleanjng preparatory chanber 22 and
it is mad aﬁbggibPeV?SuPﬁdpﬁfngag%Poﬁ%Eh??l??r?#%? e Y%ser to the inside
of the filmformation chanber 33 by a scanning neans 20. A wi ndow made of a
material ( qua¥estor the $WW§¢SaE%r638ﬂeﬁﬁﬁéhq¥hsé?ebé&ﬁW?Iméaﬁlﬁéed
transmtted is formed in a wall partitioning the cleaning preparatory
chanber pretnegatment iisntranseered thanbblm 3rmasiphehamben] hy winkhayt20, a
gal vanom rror or a polygon mirror nmay be used for scanning to evaporate
deposi t etedngsxpwesi fohatnogpherih@imneinwdid foimtfrgrrdtimrf chambeon
chanber and the deposition preventing shield-and carry out cleaning. In the
case of tBearhexgubsteandi 10 drs skatwinbles (st fate tis forspasEdm itherrkeonfi | m
formati on apparatus of Fig. 3, the inner wall of the filmformation

appar at useand $étsdowsvatd ed Intilden taldiyde thle tfidmf fbimbationt chamBppar at us
are heated by | aser beamradiation to carry out re-sublimtion . The | aser

beam 21 jgcpuédesrhpser tbesd hetunaeehachiataaspyEeLe SURE a36bsephtauEsly
oscillating or pulse oscillating solid |laser, continuously oscillating or

36 pul gpaRspbtt&di ng exciner |aser, Ar laser, Kr laser and the like. The
above-nentioned solid | aser includes one or a plurality of types selected

from YAG | aserTheWQ#u{lﬁ%Qfaqug‘tﬁ.dngﬁééns YALP31h88 51 18 5iSthd BSRhectHRY

| aser, alexandrite laser, Ti: sapphire [aser. Anmong them TJpulse oscillating

exci mer J:gStEf{e @Egm%o}mo%h%ﬂber is vacuum-evacuated by an oil-free

dry pump from the atmospheric pressure to about 1 Pa and further
vacuum-evacuated to the lower pressure by magnetically floating
type turbo-molecular pump or compounded molecular pump. A
cryopump may be installed in combination in the film formation
chamber in order to remove water. In such amanner, contamination
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. Further, in order to prevent the contamination with

the impurities owing to the gas emission, cooling using a cooling
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are enabled to enlarge the radiation surface area in radiation face by the
optical system 24 are preferable. Further, a netal mask 32a fixed in a

hol der adj acently 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 independent tenperature is installed under
it. A deposition source is installed on the opposite to the substrate. A

mat eri al ganbe 3 space of .the d 03| |on ource hol der 36 nade of a
Conduct i DEOSBRat iaeet Hir TndonnShtLoR 5 GRRF - RBMp b1 ah et ng; do. i <
heated to the sublimation tenperature (T3) by the heatlngfyeans [ resistance
generatednasucheatm@@n©¢ | tageim delarest renf@ress st ance hedta wgn| be
installed in the deposition source holder, it is evaporated and deposited
on the saFhae¥edi the substrate. The first shutter 39 controls the
deposition of the evaporated organic conpound 37 . A second shutter 25 is

i nstal | ed bet&eshettigmeivecuineraceagionnd theef fim formatiorchadberThe
second shutter 25 is a shutter for covering the deposition source until the
subl i mat adrospeddwhtem ahé adposhdd coxyEmr Gelhexigigaltiol ithed in8ér whadt her, a
deposition preventing shield 35 for preventing adhesi on of the organic
conpoundof aHeh€ilmnBsrvest ioroEhabet | |thd mefal inskchanbatheatiepbeition of
deposition is installed. Also, in the surrounding of the deposition

prevent i pgesbheiflg ¥hielii ehaché idldeeabinbged d Bk driedisQ%i . deguaibdeby the
electric heating wire 34, the entire body of the deposition preventing

shield 35h8&ﬁj§€fB%ﬁ%%donﬁéh&&EbfHE?pQéfQEQQﬁéHkQBe.ﬁ@@té&ﬁﬁﬁﬁﬁkﬂEﬁe(Tl) of
the substrate is set to be |ower than the tenperature (T2) of

deposi t'QGbQEPX@é‘tié‘gtEQﬁéﬂ)&@&F ife tI%”FE‘ik%EU"t?cmé £6 };eriv(xE ?yngBEL“ on

preventing shield is set to b ower than the tenperattre (T3
deposi t i ofe SAWLE g'ate%ﬂ:tlc% is HL% eﬁ:ﬂfr feU5 Fe t el trfdnd 4 ;} St{fth
preventlng Sheldis Sef to b i ghe e tenperature e substrate
by at g %%%msgg %g%tsp%rr}t?}ﬁ A %C%”T@%“Pgrmgh Cﬂ ‘%od 2824 t%ed on
t he subs te Tan ere e s ra 1m0 ron
chanber S connectegﬂ% Y uuntdls har %¥ tment cha er for. vacuum
evacuatlﬁ@ 4%%%%01’;'0 ttirtﬁ?“cgrcth ??P U85 tERIFHERISR | 5
al so

is heated by the heating 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 substrate is installed,

the heating treatment in the vacuum, 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 impurities removed in such

a manner, vacuum evacuation is preferable to be carried out and
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connected to a gas introduction systemfor restoring a normal pressure in
the filmformation chanber. Further , also in the apparatus of Fig . 3 ,
heating treatnent in vacuumduring the filmformation can be carried out by
the heater furnace 31. Since the deposition material at the tine of
deposition is probably contam nated with inpurities such as oxygen, water
and the like, it is effective to carry out heating 38 treatnent in vacuum
during t&ﬁ degositi ntoemt gases conta'qu %n the film In such a
manner, WAl &2PHEMsHESFPEL BoBeP gt heReRTCT nt VAt deposition is carried
out to forma filmwth a desired filmthickness and consequentl% an
organi ¢ conpoul8*F afePORF-thOR 15 T Wt Py 1add e WyhopuRrFL9n €ha BE&Tf or ned.
By enploying the filmformation apparatus shown in Fig. 3, it is made

possi bl e l1Bowbachyisuvaaumweatvacua e d atoel urhd efarmnf idemrfe@ mett iSow, 1anneal i ng
in vacuumduring filmformation, and annealing in vacuumafter film

f or mati omoke feseks Pa)i, mpre¥ereblyofiof Retbhnoi§hpat. XhethbovemsesEi oned
cl eaning by | aser beam nay be carried out every filmformation process and
al so naydbposgatiord autfifser oagphiraldampaaindg | 1 vaf dsnegvapoyatoaksbes are
carried out. This enbodi nent can be optionally conbined with the enbodi nent
1. Enbodresmtt8ndbecheatitngtand sraftarat hwwdand rmbleosubisitaatappar ehas of t he
invention will be described with the reference to Fig. 13. Fig. 13 shows an
exanpl e eheahut@es-192Cis 6pahediagthe t b@bhdepoisliibar nethesvappaaseéds of
the invention. As shown in Fig. 13, an exanple in which plasma 1301 is
gener at edr§ahecBompdaRASHE @tatRelkel3Upvar@ NALd eshdsed® thBbugh cgRENCY
power source 1300a through a capacitor 1300b and an el ectrode 1302b will be

describegpedngs THRoECRATUELPALEBFK £53R@A finXQdhd Mt d10I MBSk | B24 Ngha! | ed

deposited on the substrate 10. Incidentally, at the time of
deposition, the temperature (Tl) of the substrate is heated to
50 to 200°C, preferably 65 to 150°C, by a means for heating the
substrate. At the time of deposition, the temperature (T;) of
the substrate is set to be lower than the temperature (Tz) of
the deposition preventing shield and the temperature (T,) of the
depositionpreventingshield is set tobe lower than 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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adj acently to the portion ( the portion shown by the dotted line in the
figure ) where a substrate is to be installed and a deposition source

hol der 1306 capabl e of heating at respective tenperature is installed under
it . A deposition source is installed on the opposite to the substrate.
Further, a material chanber 1308 is a space of the deposition source hol der
1306 made of a conductive netal material and when the organi c conpound 1307
inthe inside is _heated tqo the.sublimtion tenperature (_T by .t he

heat i ng heRienahER HEv kP P Re o Reh At SRR ool tRas et e i kBne
deposition hold it is evaporated. and deposited op fhe surface of the
SUbstrat 8¢ 1R RERTHYS ToaPAFRE Q1 i astt IhehSEPETBAN  ( Ho VAT GHEL2902b | s
noved to the _position where the deposition is not disturbed. A deposition
preventi hesAFRPAL IR0 FRreMireddfashForteigedarnctienpblfid fofUG8p8siti ng
on the inner wall of the filmformation chanber at the tinme of deposition

i s inst ampaderFuvihie the seibstmeite heangnbeatred UByadquam.adgpadiséently to
t he surroundi ng of the deposition preventing shield 1305 and the entire
body of tihecaepbedtawn tgr évent & Nl lghiwdltd 2306s tued il Iredahddkime sishandl ectri ¢
heating wire 1304 . At the time of -the deposition, the tenperature (T1l) of
t he substpasequensity, tan lveglander compouhéel aymperidhua erighl densdftyt Apd
deposition preventing shield and the tenperature ( T2 ) of the deposition
prevent i aghsdh gutrity senh be Hermeder Thieanrgheiteogrepaind eln| TR sotakbae
deposition source. Further, the 40 tenperature (T2) of the deposition

prevent i nfgcstidiésdoirgafiett compouhdgh®aviihan drdupdradeer ahuste 4sfla Ré1éhe
substrate by at |east 10C, so that an organi c conpound whi ch cannot be

deposi t edn 98ct DRy S Paoipedity CBy 2dBRAGet hd1e swbmt raf eanbhg, kA Anshews a
magni fi ed cross-sectional view of the deposition mask 1302a. Since the

deposi Ui pPafBSkrt g PESEL: FPSstiRinidin iR LhoBIIERSS LAENDY1ELERLAY

t echni que, e cross-section is not vertical but tapefed. Fig. 14B shows an

exampl ¢ Wbl gl LHELEDL L £ER33-RERbLAA, HUEILY §19h b LleROSLELG, Mok

In both cross-sectiona parts o e openi ngs

are sharg,p IPPES M 1S MBLEIT DS 8RS do O 148%ting property to

receive electron from a cathode, a blocking property to inhibit
hole or electron transportation, and a light emitting property
showing luminescence.

In such a manner, deposition of the organic compound 1l7a
is finished and a film of the organic compound 17a is formed on
the anode.

Further, in order to decrease the impurities such as oxygen,
water and the like in the obtained organic compound layer, heating
under pressure of 1 x 10'4 Pa or lower may be carried out to emit
water or the like entrained at the time of deposition. Since
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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in the peripheral parts of the openings and due to that , the portions
wher e adhering substances are required to be cleaned out nost, that is, the
peri pheral parts of the openings where the mask precision is decreased in
the case where the adhering substances are adhered to can be cl eaned out.
As a method for producing the netal mask other than the etching technique ,
an electroformng technique is available and in this case, the
cross-sectional shape becones an over hung shape having R in the )

cr oss- sedfli BACUER QFPBﬁlGFOBepd%?%?(ﬂﬂHQﬁ¥%“§UB§F85t%§?%§%§ﬂ6§h16ut and
then cleaning is carried out to renove deposition materials adhering to
jigs insFaFFégdit hit fFRRAE Faltlifet ¢ tEAPFBPRAIETS WpEr At § o AP G Tt he
inner wall of the filmformation apparatus w thout exposing themto the

at nosphetireagmentghameer jofhest thpe ehedidilfyfornatirecehanken 30khoug noved
to the position on 41 the opposite to the deposition mask 1302a. Further,
t he gas esppatingduredubsttaatieetdithm fdmesphenichaith@ndl 808n damryasitt o be
introduced into the filmformation chanber 1303 nmay be one or a plurality
of typesanhegaseg s$el eatedmfrom Ar, H F, NF3, and O Next, a high
frequency electric field is appltied to the deposition mask 1302a fromthe
hi gh frequencyipoi®e sepdrerdssElisotrated eid Fgas ,( sAnce d heatibg3 , or
O ) and generate plasma 1301. In such a nmanner, plasma 1301 is generated in

the fil mnkahBBtop med@meithd383pabtat el slapetialiadasubst 86 R AN ikBg t O
the inner wall of the filmformation chanber, the deposition preventing

shi el d 13Q8ryagdtt REa RSt td DPnd®s kid 3 & AP Fiakhe ¢ o2l tdbsC har ged
out si de of tﬁe filmformation chanber. By the film formation apparatus

shown intﬁggfiﬂn%fo%gfcghﬂgcﬁ&ﬁbéf. cafyr %Edploé%e bid€ ol hiEe AfndTBLBLERANCE

wi t hout opening the m formation chanber to the atnospheric air. In this

deposi 1 30488 PP EHAR bl th (350} Mt RAT HoR B B cPREY o
and the depositian sougce h%Ide (%gog ig ex%gﬁkifigq, tﬁg}invent&on i s not
linited PBE3RA® 9 Ak Qn%f;% PHhgT £ERBIIRPi sBE B PEERELBAer ati on
means. FURLDSLss 8ol Al SONSICN ARG, S OHL oS T {312 L o008 e, b gk e

water and the like in the organic compound layer formed on the

substrate are further removed to form an organic compound layer

with a high density and a high purity.

The steps described so far are for the case of forming a
single layer of the organic compound l1l7a and corresponding to
the flow shown in Fig. 2A.

Thereafter, the above-mentioned single layer formation
steps are repeated to make desired organic compound layers and
finally a cathode is laminated. Incidentally, in the case of
layering different deposition materials (organic compounds and
acathodematerial), layering stepsmay be carried out indifferent
film formation chambers or entirely in a single film formation

chamber. As the material for the cathode, materials containing

30



el ectrode 1302b and the el ectrode 1302b may be forned to be a nesh type

el ectrode or an electrode just |ike a shower head into which a gas can be

i ntroduced. Further, the above-nentioned cl eaning by plasma nay be 42
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 conbined with the enbodinent 1. The invention with the
above constitution wi|l be described further in details in accordance with
the exanPPeReBEPBWMEKaipi@ B 4fple AT IGRLHIUN d5pFith # SRt BRTEF an
element in which nobility of a carrier is inproved by noderating the energy
barri er EXPSELRY PReoPPRAPECConPHATETENlYS &Rd ediemtrraseBasey of uefbons of
a plurality of types of materials are provided as well as functions of the
| ayer ed $armeterbahreoniapariasiedovend bg reiceepliinf Mad.: Regarkl g lhmay
noderation of the energy barrier in the |layered structure, a technique to

i nsert abeanse@r iBysdclasonyltdpgebiug {Buhd a Merdéablelesftirectd,ven That is, in
an interface of the layered structure with a high energy barrier, a

mat er i al ebbtthodedanatadsi RAlce beet gydbdaaniberexesng nisHirddd, Ceasthaent g, ener gy
barrier can be designed in the formof steps. Consequently, the carrier
injectioa tagabi bniytingnmappacheatr odppeasihg ther ancad, abHet begdhigi ng

vol tage can be surely decreased to a certain extent. However, there is a

probl em éb@ﬁoﬁﬂ&rﬂﬁ%@ré)fadj&&wﬂt@r t8k &h6abayai¢ £ VHthidd Yati§adkhs in
i ncrease of the nunber of the organic 43 interfaces . That is supposed to

be a reaponthe dAfHnAN BBRBbARHS MydksA SNObE |PBkRfucd Uct Hhethas, the top

data of the driving voltage and power efficiency. In other words ( If

such a pPohflaifng Bekshe WH1he ebla?UANEAESe (CaMA £ 00Ol n™RREM ERLR Can be

formation chamber and in that case, the through-put is improved.

An example of formation of a layered structure of three
layers in a single film formation chamber provided with three
deposition sources will be described with the reference to the
flow shown in Fig. 2B and Fig. 1. On completion of the deposition
(first deposition) of the organic compound layer of the organic
compound 1l17a by closing the shutter 19a according to the
above-mentioned procedure of the single layer formation, an
organic compound 17b in the inside is previously heated to the
sublimation temperature (T3') by a heating means installed in
a deposition holder and a shutter 19b is opened 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 1l7a. Successively, in the same manner, on
completion of the deposition (second deposition) of the organic

compound layer of the organic compound 17b by closing the shutter
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used in conbination and conplicated nol ecul ar designs are not required) of
the | ayered structure being nade effective, the driving voltage and the
power efficiency which the single structure has can be achieved. In this
exanple , in the case an organic conpound fil mconposed of a plurality of
functional regions is formed between an anode and a cathode of a |ight
emtting elenent, unlike a conventional |ayered structure having clear
interfaces, a structure having a_m xed region_ containing both of a nmateri al
formng &°Pirdt FLFRATDFEMPRES A Grth aF*%‘?atlBFfLéF 1RRE NG S g ted
functional region between the first fupctional .region and the secqn
funct i ondP EOPERLPERY B samag o BFm 0 s Uchy & Aot Peent B =S Rd gy
barrier existing anmong the functional regions is |owered as conpared with
that in fReacderR@Nttimhoddescanfed st HRE 1%C 1§ IDPPOYL kP tHAT T BBecarri er
injection capability is inproved. That is, the energy barrier anong the
functi ondepregitdns (CErinsedapdeistied) ®nd Gorinrap chaamigecomeeinh layer
Accordingly ) the driving voltage can be | owered and the brightness
det eri or afi tine caryarda csupppessédl 7dendebe radyeth iah cvmpoundt hagee xeinphe(
regardi ng production of a light emtting element conprising at |east a
regi on (ogghhlist céhhpouhd@nt¥bonal region) in which a first organi c conpound
is capable of performng the function and a region ( a second functi onal
region ) in WaAghhe 8fOE OfigIAE CASPOLEL ch f rbeesdcdid@epbeiltibat
organi ¢ conpound formng the first functional region is capable of
per f or m agdt tiee fihiaid dapasdtaohi gttie em‘m;ieimguappawﬁo usf g subsngatbe
el enent, by enploying a filmformation apparatus shown in Fig. 1, a m xed
regi on costgédi £y B 10w ithatOREUBEmpOrat dige & f) ¥ Uf fthecuepbalitiegi on and
an organi ¢ conpound form ng a second functional region between the first
functi ongke( €t PRgaBA1L1€ 8REORHT ueﬁbeeaabréegwgm bg tAEMBdpokAtibe film
formati on apparatus shown in Fig. 1, an organic tonpound film having a
plurali térg\freﬁt'ﬂﬁé' 1d 9% 088 {5 de 1BGeOL AR T%lﬂa % el af ullelsM £ Qr ML i on
chanber and corresponding to that, a plurality of deposition sources are
installed..A substya i i de_ | ned 4.S, .t r.ied d set.
The subs??atesﬁ% ea gd1%V¥26%ggggﬁggﬁeéﬁgﬁg%9 t he Igﬁ%%?aiu?gk(Tﬁ Qof t he
substrate is adjusted to be 50 to 200C, preferably 65 to 150C. _Further) at
the ti met@PPEFRRIFOTF ndth offher nESFRAGEL % ur‘?eeftoﬁl)“%/ﬂn t FOUSGHSt r 4LETPE set to
be | ower than _the tenperature (T2) of the deposition preventing shield and
t he tenpePRERRENF TN Hhe tdrpPardddan MatefidiéntiongesHsedd 59 &Batt Bhge | over
t han t he tengg%ature T3) of the deposition source. At first, a first
or gani ¢ BuRg ol &1 brfd the Syustaateaads dhechemperatizei §Tadpotit ed.
Incidentally, the first organic conpound 17a is previously evaporated by
r esi st antlee dgposh&ionmyexes tdagtshiraldl nayhedndperdivbchanged dopepdihngg a
shutter 19a at the tine of deposition. Consequently, a first functional
regi on 249 tbkowspectiivg.tebeomt vure s of hipd dePhslitibheduncsts .or Fantkexonpound
17a being deposited, a shutter 19b is opened to deposit a second organic
conpoundti€bvatwuredegree sier @icsarmhanigeld prapeelylal. theetdmeoofl thgani c
conmpound 17b is also previously evaporated by resistance heating

first deposition, the seconddeposition, and the thirddeposition.

Further, a plurality of shutters of the deposition sources
can be opened simultaneously to carry out co-deposition. The
co-deposition means a deposition method in which simultaneous
evaporation of different deposition sources by heating is carried
out and different substances are mixed in the £ilm formation step.

At the time of the first deposition, the second deposition,
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and scattered toward the substrate by opening the shutter 19b. Here; a
first mxed region 211 conposed of the first organic conpound 17a and the
second organi c conpound 17b can be fornmed. After a while, only the shutter
19a is closed and the second organic conmpound 17b i s deposited.
Consequently, a second functional region 212 can be forned. In this
exanpl e, although a nethod for formng the m xed regi on by simultaneously
depositing tw types. of organic conpounds is descrjbed, the m xed region
may be fégﬁhahﬁe deRpastiiep . f ¢ 6YAPOFa4i-6R thEate edetohdPdfct i onal
regi on by depositing the first organic conpound and then depositing the
second or%FEbEB%g%rRFWBPaFﬁé He eI RO dtHTsh REtet M theamaition
organi ¢ conpound. Next, while the second organi c conpound 17b bei ng

deposi t edntd lshde s bred bé lnd hdsknes stis eebabied actrafndc srganieddameasnd 17c
stored in a third material chanmber 18c . The third organic conpound 17c is
al so previdbsahighagenai byl and adsigt gnedifgatampeapdtataed er Egirttbwar.d t he
substrate by opening the shutter 19c. Here) 46 a second m xed region 213
conposed wifthplud setngdxqragmad ¢ocbhpatnbdphemiv atilve the rabmrgianion denmpound
17c can be forned. After a while, only the shutter 19b is cl osed and the
third or gatiird edosgo anpll UrLl i Sy dEpDHné € thh iTenties waibictyrate béindg heated onal
region 214 can be fornmed. Finally, a cathode is forned to conplete the

li ght enihtvagnsl &eAht thelddhIBd Oh PRk 01t HIRBfeHISE Ohe HRBpLBY¥ERHELI ON.
Further, as another organic conmpound film as shown in Fig. 4B, after the

first fungleelabreegb®n £20té8 HOERESnESARGLRLE, first organic conpound 17a,
the first m xed region 221 conposed of the first organic conpound 17a and

the second or gRBE6r&PAPPY NG Hd PadSod KEBY N fﬂir&%qrio'lctyh%fsﬁ‘i@!égréﬂ!ﬂm i onal

region 222 is formed using the second organic conpound”17b. Successively,

Funct | ongl o Baroro B0a e P PPt L e, Yl rlbgr g, P
Conpoundtilizclgyeﬁ' eor?c%lh%r EL&aHES”&&Qpé@r?d Sl%t %Eleng.S.Yer of the organic
compound 17b, and the layer of the organic compound 17¢ are formed
on the anode.
Next, in the same manner as the formation of the single

layer, in order to decrease the impurities such as oxygen, water

and the like in the obtained organic compound layers, heating

4

under pressure of 1 x 10° ° Pa or lower may be carried out to emit

water or the like entrained at the time of deposition. 1In 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
to another treatment chamber other than the £ilm formation chamber
without exposing the substrate to the atmospheric air.

The steps described so far are for forming layers of the

organic compounds and corresponding to the flow shown in Fig.
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After a while ( the shutter 19c is closed and again the second functional
region 222 is formed. Finally, a cathode is fornmed to conplete the |ight
emtting elenent. Since the filmfornmation apparatus of Fig. 1 capable of
form ng the above-nentioned organic conmpound filmcan formthe organic
conpound filmhaving a plurality of functional regions in a single film
formation chanber, the interfaces of the functional regions are not
polluted_ with inmpurities and al so m xed regi ons 47 can be forned in the
interfac%gnof the functional regions. In the above-nentioned manner, a
light emtting el enent having no clear |ayered structure (that is, no clear
organi c |nterFaéé?maﬁﬁtb?BﬂQﬂﬁY%ﬁ%qﬂ%fﬂ?ﬁﬂ&?ﬁﬂfﬂﬁn¥QEﬁmPQ#%déaﬁesé
formed. Further, the filmformation apparatus of Fig. 1 is capable of
carrylngaéﬁ?r@bﬁﬂuﬁ?ahh@aﬁpﬂgebﬁﬁﬁtéomeﬂnﬁF%Pﬁatfbﬂalbnrﬁngathpﬂefesnat|on
and after filmformation, and by carrying out vacuum annealing during film
f or mat i ohayehed npllacsiel a manher maxkighegmdis ingeappdtatfug cedpridstogdi ngl y,
the driving voltage can be decreased and the brightness deterioration can
be supprthseandde i hthe Bygamiteaamppurndedaysinsgpddbcentf tbmther ambden, the
impurities such as oxygen, water and the like in the organic conpound | ayer
formed oandhe sabsbdat ediscehtirtdethe cabyaniandompeund ghayersoapound | ayer
with a high density and a high purity can be forned. This exanple can be

opt i onal pyodesdd NnednvithB &a€e el MRRlerk, akBererhedi 1R sing®e £ien
enbodi nent 3. Exanple 2 The constitution of a filmformation apparatus of

this exarptfatidh ERafBSE" bhCdelstrabear GHNRR, tftfdrﬁbfd’_rtdﬁﬁm ¥ i gn@n upper

face view of the filmformati on apparatus and Fig B is a cross-sectional

vi ew.  Commpde Sy Yt Béeo:ﬁﬁ’c&&eéhé %u%%%“tﬂéféﬁne Ity $0CEFAPL ELe
formation of three types of organic conpound filns (red, green, and bl ue)

in thr eetﬁé kﬂifrlcfro%t(;i.%n%amber, to heat the substrate, and to gradually

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
onceorapluralityof times, it is preferable tocarryout cleaning.
The cleaning is carried out by re-sublimation and gas discharge.
To carry out re-sublimation, the inner wall of the f£ilm formation
apparatus and the jigs installed in the inside of the film formation
apparatus are heated and the heating method 1is carried out by
any of heater heating, infrared heating, or UV heating and by
combining these heating manners. Further, the re-sublimated
deposition materials are preferable to be discharged immediately
by using a vacuum pump. Also, a gas containing a halogen-group
element is injected through a gas introduction system to carry

out re-sublimation and simultaneously discharge the deposition
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chanbers of an in-line type filmformation apparatus conprising these three
filmformation chanbers will be exenplified. Incidentally, a first film
formati on chanber 305, a second filmformation chanber 308, and a third
filmformation chanber 310 are corresponding to the filmformation chanber
13 showmn in Fig. 1. In Fig. 5A nuneral 300 denotes a | oad chanber and
after the | oad chanber is vacuum evacuated to decrease the pressure, the
substrate installed in the | oad chanber is transported to a first

t r anspor PAtPEA2L AatBeFP80 T POt hEL¥PFEEeE r ansport ati on chanber 301, net al
masks 303 previously fixed_ in holders 302 are aligned in respective hol ders
and the substr%f%t@ﬁﬁ'H@?Sﬁ@aﬂﬁégdﬁﬁﬁg%?@dﬁni§“nﬁgﬁt%RPQﬁF%qﬂaﬁhﬁﬁaponask
303, for which alignnent is finished. Consequently, the substrate 304 and

t he net aFuRB§kaBe3tararnaiiged. did theafisp®rieamablon raapaLadting efnlitden
chanber 305. Further, in this exanple, a vacuum di scharge neans and a

heati ng hedis holdehearglibbems ttalameskriateahkatiefirbyt heatiingtthte hagpdngat i on
chanber 301 to carry out vacuum anneal ing before the deposition and renove
wat er comeansddrithe substbste 8d evaporaierthetdgareecsmpogunés Adhesimgor t he
substrate may be installed in the first transportation chanber 301. The

hol der 303 abwpr.i Sahed ¢BSIn1E! dempoandbabidheaifgbd atlee hakgositaonont r ol
mechani sm auxiliary pins and the like. The netal nmask 303 is fixed while

bei ng mapebeen¥ihd $Hete d GACIHO NSy aPbridiRdBK nealday and bBposubsbhate 304
is nounted on the metal 49 mask 303. The substrate 304 on the netal mask

303 is fpxedeRVihfesmibid iy ¥arPelactPicCRERE Bhy O 1he aki gngBAingf the
nmetal mask 303 , the shaft is noved to z-axis direction to nove the netal

mask 3033 2¢aiR 138k et AB A a B mSlss 284 ttﬂefs?ﬁp&a@é lsna%@ﬁea&ﬁgd by

the auxiliary pins ( so that the alignnent o e nmetal mask 303 and the
positionj @ L : : SURS 4 can be
conpl et glhélg?%c:a%gﬁggﬁ}aggsﬁ%hgﬁﬁeﬁ{glﬁ%%&%gggtég&% ng cé{l?%ﬁ?rg Ton by
pin-al | OBFeNlo (BLNAhd $rdeRehbRed[EL oo AR L aBL0A 53N PLABLLQRLIEY Pe

of the organic compounds. At the time of cleaning, the evaporated

organic compounds are recovered by a gas discharge system (a vacuum

pump) and the like to make them reusable.

Embodiment 2

Here, a f£film formation apparatus different from that of
the embodiment 1 is illustrated in 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 film formation 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 temperature (T;) of

the substrate is controlled to be 50 to 200°C, preferably 65 to
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met hod using a CCD canera. Further, at the tinme of transporting the
substrate fromthe first transportati on chanber 301 to the first film
formati on chanber 305, it is preferable to keep the substrate fromthe
atnospheric air and to maintain the vacuum degree. Accordingly, before the
substrate transportation, the first filmformation chanber 305 is nmade to
be vacuum of the extent as sane as that of the first transportati on chanber
301 by the yacuum di scharge neans. In Fig. 5 the first filmformation
chanber 308 ¢s pgroilfey W 99te prupafhufter hpwvrias oh &k i366 inEach
deposition source 306 is conposed of a material chanmber (not illustrated)
for storfAg-af of ghdfeatbrpReiTes theshepter fusrare| 3stand ddye fddm
controlling the scattering of the organic conpound evaporated in the

mat eri al forEABaPNt ehankeb X ddlshoupk hhtier palt thiwdbrated. @hyasyam ng or
closing. Further, the first filmformation chanber 305 is provided with a
subst r at evheaatignnmgass. mayr beeaddditithoadhyi instapdedi ihusheabhedtea
mechani sm for aligning the substrate heating nmeans and the netal mask 303
(1 ncl udi fgrnheesdbst rat ¢hissembodimenst aldfder Anpeailahgtis afartrhiedepasiti on
sources 306 installed in the first filmformation chanber 305 contain

or gani ¢ davaeuwwthbihtivé hgategfathiacel3l ik fdmy @mpod idn pbhe dagoedktposi Nng t he
organi ¢ conpound films of a light emtting element. In the first film
formati oaschapbeed30bt bpcopedng Ctie® ngrids stored in these deposition
sources are successively deposited by the nmethod described in the

enbodi ment 1 ofuiteXABUE b3 @nliOAR Gptissi ﬁ% QL H08RdthhhEn( 10
this case, red) having a plurality of functional regions. At the tine of

deposi ti @f, thd OI&&{idd JrBYLR e RURBASSS2 Oéc.)rle% fﬁ]g%t HaRedpbakRphbl min

the substrate face, filmformation is carried e the Substrate 304

bei ng rOEBtfé’dingﬁé;tlaswg%é&sz ?%gmf’&ﬂa il%FEEaPéﬁﬁfet ﬁﬂs&ﬁeaoﬁet%%g‘?ilm

transportation nber ime of transporting the su rate from

the firS%OL5591£QFQRQ$655Qﬁfqgﬁg %ggnkgnbhﬁeQEQQHg. A window made of

a material (quartz or the like) through which laser beam 21 can
be transmitted is formed in a wall partitioning the cleaning
preparatory chamber 22 and the film formation chamber 33. As
the scanning means 20, a galvanomirror or a polygon mirror may
be used for scanning to evaporate deposited substances adhering
to the inner wall of the film formation chamber and the deposition
preventing shield and carry out cleaning.

In the case of cleaning in condition that no substrate 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
radiation to carryout re-sublimation. The laser beam 21 includes
laser beam from laser beam source such as continuously oscillating

or pulse oscillating solid laser, continuously oscillating or
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transportation chanber 307 , it is preferable to keep the substrate from
the atnospheric air and to maintain the vacuum degree. In the case of using
a netal mask with the same opening pattern, in the second transportation
chanber 307 ( the substrate 304 and the netal mask 303 are separated from
each other once and then 51 noved so as to carry out proper positioning
for the filmformation of the second organic conpound filmand the netal

mask 303 y be al iﬁned again. After that, _on cor%l gtion of tﬂe al i gnnent ,
[

the substBHt% 9841 4hAT+1e SRt T mbiReB03 Tar 858ha PEPT A7 5hE ¥ik&ed. 1n

the case of using a netal mask with a different pattern, a new mask is

pr evi ous|YPer@deveeRgy tinaed Fohidntaset HHIAH O CaPE AeBl Wbl ¥ idfd out
in the second transgortation chanmber or the second filmforpation chanber.
Then, thdYARTIFREtSDETPR YAG AEHEF: ¥ Aol 2 FET s P 94T M PP ABASHT -chanber
308. At the tinme of transporting the substrate fromthe second

t ranspor tetdson lekarberuBY laset haleswmada iftie] daternaTi ovapplaimerla3ts;. it is
preferable to keep the substrate fromthe atnospheric air and to maintain

t he vacuwmoiggrteaem, Thelsecosci fidtmigrevatiner dasereandsAnl kosgxr owhiided with
a plurality of deposition sources and substrate heating neans and in the
sanme nmanmate ehabhedf tosénlatde ftieraiadiatdbanbarfats, aredl i aladiytdfonor gani c
conmpounds are successively used and deposited to forma second organic

conpound faddeMblyl ’nkhopteaae, sgseen) 2hadragpaepbasiety of functional
regions. Further, the substrate 304 is transported to a third

transportati onpghbanbe! SR tAl mbldR 8baerpled rHANEPAG1E88 ddacihsty @l from

the second filmformation chanber 308 to the third transportation chamnber

309 , it ¢y ?ﬁf’éf&??ltﬁet oXE€Eh fshswﬁtibfttmt&?é{@anﬂﬁ% fﬁ@q?,r;hser WheRler and

to maintain e vacuum degree. In the ‘case of using a netall mask with the
i £ R L ST e S
then 36 capable of heating at independent temperature is installed

under it. A deposition source is installed on the opposite to

the substrate.

A material chamber 38 is a space of the deposition source
holder 36 made of a conductive metal material and when the organic
compound 37 in the inside is heated to the sublimation temperature
(T3) by the heating means [resistance generated at the time of
voltage application (resistance heating)] installed in the
deposition source holder, it is evaporated and deposited on the
surface of the substrate.

The first shutter 39 controls the deposition of the
evaporated organic compound 37. A second shutter 25 is installed
between the heater furnace 31 and the first shutter 39. The second

shutter 25 is a shutter for covering the deposition source until

the sublimation speed from the deposition source is stabilized.
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noved so as to carry out proper positioning for the filmformation of the
third organic conmpound filmand the netal mask 303 may be aligned again.
After that, on conpletion of the alignnment, the substrate 304 and the netal
mask 303 are again overlaid and fixed. In the case of using a netal mask
with a different pattern, a new mask is previously made ready and al i gnnment
wth the substrate may be carried out in the third transportation chanber
or the third filmformation chanber. Then, the substrate 304 is transported
to the third fFPRRSY mét AGROEALABRIPRAR g KB 1613 3fE AT RASYSPELRG t he
substrate fromthe third transportation chanber 309 to the third film

f or mat i oARAGHBRrOB e jqrganis cospaming te kbeplRRRer stk roft dher Silihe

at nospheric air and to nmaintain the vacuumdegree . The third film

f or mat i ofochakbenr dhamilespapriove ddmewt Hepqsiitrigin 1§ ofstddded + i ddsoour ces
and substrate heating neans and in the sane manner in other formation
chanber sinathéusatroyndingrofanite capeindsramgreecddsg veliylds8d , and
deposited to forma third organic conpound film (in this case, blue) having
a plural elygcdfi¢ hedtiionalviregs oris prhendethend biysthated 24 iicsheaanagort ed
to an anneal i ng chanber 312. At the time of transporting the substrate from
t he thirditél3a f anbhéirebadero3 thet Qepbsisnor aptargerohialpehidld, 36t IS
preferable to keep the substrate fromthe atnospheric air 53 and to

mai nt ai ncahebey heat@ddegheethdftisre blifedépasspboh attilon tempelatates{raje to

t he anneal i ng chanber 312 , annealing in vacuumis carried out . After
depositien finé sissttaimslagead bd Wowkal thanr easedembapatlicevaeyym
degree at the tinme of the deposition, annealing at 100 to 200C is

preferabby @ GepdsQ¥tion _e&@&tﬁﬁ?@ﬂé’lﬁi aAaoess | tipd e i YHi i 8 such
as oxygen, water and the [ike in the organic corrpouncf)layer forfed on the

SUDSLT 3t enar el D60y [EODYSHL0 TN ILAR £F 0BDE or 6 OTROMTLL VLMD 2 N o

density and a ‘high puri r, reverse nechani sm e substrate may
oo PSP AR oS Ther 2 gEbIBkbton! LT RS e
to reStO£§h6%rature (T,) of the deposition preventing shield is set to

be higher 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.

Further, the film formation chamber 33 is connected to a
vacuum discharge treatment chamber for vacuum evacuating the £ilm
formation chamber. The film formation chamber 33 is also
connected to a gas introduction system for restoring a normal
pressure in the film formation chamber.

Further, 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

38



normal pressure, the substrate is taken out of the filmformation
apparatus. After an inert gas is introduced in the anneal chanber 312 to
restore a normal pressure, the annealing nmay 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 nornal
pressure. In such a manner, by carrying out alignnent of the netal nasks
303 every_ti after_ formatjon of different .organic.conpound filns in the
ospecti YR FEREh AT HRPBIT g E08 BRI RarT S SR Sof talgen
plurality of organic conpound filnms can be forned in a single apparatus

whi | e t he'viR&idrhldegr LB HihG MarResr it leadhgesebs beatahiidg spated
functional regions formng one organic 54 conpound filmcan be fornmed in
a singl elpivagywBr naePeRlEhanbier cagphedmutat PP e ilfpyithicedesisag t he
functional regions can be avoided. Further, since this filmformation

appar at u§ils Gaipdies oanfdoconpganexely r égi ongapacveerporidHlayremyith
functional regions ( a light emtting elenent having a plurality of

functi ons highodénsitwrahdyarhisgh usdxiey oczan e pfomesed. Al t hough the
apparatus which carries out formation of the organic conpound filns is
descri bed in tBy sengxaogpingg ttHee fil Inmffoamaetiionn apppaaiiies shbwhhéni Aygnti on i s
not limted to those with this constitution but includes those conprising a
filmforpntionishamieposeibier fbngatrgablodmmsn ey angeacaumobpesnd fil s
and a treatnent chanber capable of sealing the light emtting element . The

order of eiig FOFmBtid), QnnlckA idig0ani Gaeammﬂilmnh%mathbﬁ,rsﬂd green,
and bl ue | um nescence may be inconsecutive. Further, a means for cleaning

the tr anéﬂﬂéafiﬁgancf 2£204 £ 60 it 96ABLd PRSGNRAREIfpSH0¥RehD this

exanple may be installed. A cleaning preparatory chanber 22" as shown in

Fig. 3 ngy gﬁea{ﬁfb& @led. Further, a mask preparatory chamber for
storing used deposition masks and un-used deposition nmasks may be installed

in the respectiye bYaShRhtIbheA SIGURELS N able BESRGEY ¥E LLlF Ler mation

chanbers.

out every £film formation process and also may be carried out after
a plurality of film formation processes are carried out.
This embodiment can be optionally combined with the

embodiment 1.

Embodiment 3

The constitution of another film formation apparatus of
the invention will be described with the reference to Fig. 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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This exanple may be optionally conbined with enbodi rent 1, enbodi ment 2,
enbodi nent 3, or exanple 1. 55 Exanple 3 In Exanple 2 , an exanpl e of
apparatus that forms up through the organic conpound filmis described. In
this exanple, an explanation will be given of the case where the apparatus
that conducts to the sealing of the present invention is the inline schene,
with reference to Fig. 6. In Fig. 6, reference nuneral 501 denotes a | oad

chanber, fron1m€ $ a substrate is trans orted. hQ%gé{hat the term
substrate as uS ?P??ﬁ?&?ﬂuﬂﬂﬁkél3gzﬁof Eefnierd o IfedRStRé16Ae with
ei ther an_anode or cathode ( anode used in this exanple ) for use as one
el ect r od8d9RCaNFLYNEC & PPRGIEPehERe R THPT §PRKE Prriotted ddarti on
the | oad chanber 501 cones with a gas exhaust system 500a, wherein this
exhaust é?éﬁ%?ﬁ%ﬂﬂ%@l§h@§ﬁ§%$QQﬂ%%ﬁﬁméﬁddﬁMQiastﬁié?d@@MWEd@mpsétﬂeﬂbo

nmol ecul ar punp 52, a second valve 53, a third valve 54 and a dry punp 55.
Addi t i onabhiycerhalier d3@tptepabhe athbeptitiogi at nesgedtaive meingereture
respecti ve processi ng chanbers such as a gate-bl ocked | oad chanber, an

al i gnnments clrestixelrled whedeosiiti. ond cepdsdrtion seaktcagis hardisrl Jaadl omnthal oadi ng
chanber, a material such as alum numor stainless steel (SUS) with mrror

surfacesoppooigd toctheesnibotretectro polishing is used on the interna
wal I planes thereof due to its capability to reduce an adsorption of the

impurity such mer€neses i@ rialleghdbd ks 08 isW §paee drctndlepbeitnehde wal |
smaller. In addition, internal nenbers made of material such as ceranm cs or

el se ar esGuPLOMSh @ 1RO 6l MaaE DR @bhalictivemébal it dilLaked whah pores
beconme extrenely less. Note that these materials have surface snoot hness

wi th thecge BE:?En%Qf&%JMB‘?iﬁ tRe! ik il 585 hBARe 8"t P bubfinft fon

Al t hough the first valve 51 1s a main valve having a gate valve, a
butterfl yemsé¥erdr@( ThY i tRdfedt $AgRea sCUUBICE8RC e sistance heating

method) installed in the deposition holder, it is evaporated and
deposited on the surface of the substrate. Incidentally, at the
time of deposition, the electrode 1302b is moved to the position
where the deposition is not disturbed.

A deposition preventing shield 1305 for preventing the
organic compound from depositing on the inner wall of the film
formation chamber at the time of depositionis installed. Further,
an electricheatingwire 1304 is laid adjacently to the surrounding
of the deposition preventing shield 1305 and the entire body of
the deposition preventing shield 1305 can be heated by the electric
heatingwire 1304. At the time of the deposition, the temperature
(Tl) 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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valve will alternatively be used. The second valve 53 and the third val ve
54 are fore valves. First, a pressure of the |oad chanber 501 is roughly
reduced by the dry punp 55 with the second val ve 53 opened, next , a
pressure of the |oad chanber 501 is reduced to a high degree of vacuum by
the turbo nol ecular punp 52 with the first valve 51 and third val ve 54
open. Note that the turbo nol ecul ar punp may be replaced wth a nechani cal
boost er : rnatively,. .th rhq .nol i fter
increaseggﬁﬁgrggggﬁn?%%gr%% Ivate %ﬁggﬁgﬁigggb%éggg rs%ﬁﬁ%é %F&,Eghe one
i ndi cated by. nuneral_5 is an align ch er . re,, alignment of a
netal ma %ﬁ ESﬁqﬁnogf%ﬁgé%r?pear%ﬁg’%%ﬁglé S%H;%}h% srlrlé)'lt’-%lrar%s Yaér:]teqegﬁé for
deposition at a deposition chanber to which it will next be transferred.
The al i gARERt shaitr a0RreapibecennPppBdwiM-¢ih eannol drsidsparddiegniosm of a
substrate. Additionally, the nethod explained in Fig. 5 may be enpl oyed in
t he al i gtifrensubpethedehepe. addeiei bpathy swesBragmnent chanber A502
conprises a gas exhaust system 500b and is shut and shielded fromthe | oad
chanber 501 byFaggaléA sbowshawmaghuftibdr crohe-akcghoral vhewbef ABE2 is
provided with a cleaning prelimnary chanber 513a to thereby enabl e of

cl eanup Béposatibhenaadk Yot Siadecthd\deposhilbtientnetk 1@ nsedl netkl, mask
can be cleanup by providing the netal nask in the alignment chanmber A502 in
advance. abletie tNiERIAProOSs LNg beSe BcREpg Telchaiqukgnties ckesstabeikiahi on of
a first organic conpound | ayer by vacuum evaporation nmethods ( which wll
be cal | edsdgpesvéieicahaihier:apadaaner pigaf 1 &8 . sdves dapesidnipae Ghapbgr A503
conprises an exhaust system 500c. In addition, this is shut and shi el ded

from theqakk@PERP AR tAR IR 1DE Lt BuddhiBe dPEhENQYPos] Pidn HdBK AT THAY TO
the alignnment chanber A502 , the deposition chanber A503 is provided with a

cl an! N0uBEE! LELBSLYCERATHET BLiorubds ! Nbfe CHOMPLRer a1 d8ADEL! pencabaMDET

that has the structure shown 1 n Fi 1 1s provided as the deposition

cherier SP0shE AERARRNTIRERkRSsE, e SRANILE iOmALG LarEL

in the peripheral parts of the openings and @ue to that, the portions
where adhering substances are required to be cleaned out most,
that is, the peripheral parts of the openings where the mask
precision is decreased in the case where the adhering substances
are adhered to can be cleaned out. As a method for producing
the metal mask other than the etching technique, an electroforming
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 film formation
apparatus and to the inner wall of the film formation apparatus

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

the cleaning, the electrode 1302b is moved to the position on
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first evaporation source provided with an organi c conpound with hole
injectability, a second evaporation source provided with an organic
conpound with hole transportability, a third evaporation source provided
wi th an organic compound with hole transportability for use as a host of
organi ¢ conpound with lum nescent ability, a fourth evaporation source
provided with an organi c conpound with | um nescent ability, a fifth

evaporatipn source, provided. w th_ an organi npoupnd with bl ocking ability,
and a oi SPR GUBBETHE |t tLSuAEROBFbYPRAETH L0 or BARFRSE onlgtu s wieh
electron,transgortabilit . 58 t is also noted that in this exangle,
copper phPHEPEEGSH; HRt? &vildt Eargatieny ghamies: 43Rzt eF e i dedPEs t he
organi ¢ conpound with hole injectability that provided in the first

evapor at L-BATeB8UFEE; into4the| §1 1M farpppinhydbameeshdidP3- aavynSe- BRgheny|
(abbreviated as_"a-NPD' hereafter) is used as the organic conpound wth
hol e trafsPbP¥abityYi9f HeiRRF Mfodcdes FAleRECdcEerm Avagbr &t-i B 3soapde;

4, 4" - di car bazol e- bi phenyl ("CBP")is used as the organi c conmpound which
beconmes ©Ohe Neszt.prowiddd finegues dyhiglearEgorfbtea loh souapeliéd , t3 thé , 8 ,
12 , 13, 17 , 18-octaethyl-21H, 23H porphyrin-platinum ( "PtOEP" ) is used
as t he odgposttitonpasikdldoth from theckihgh dreguencyr powveledaurdehe3boart h
evapor ati on source; bathocuproin ( "BCP'" ) is used as the organi c conpound
wi t h bl otkiexcits theygas dWmel, i, Nig,f 0ft) evdpgem¢rare powsoe; 1308, tris
(8-quinolinolat) alum num ( "Alg3" ) is used as the organic conpound wth
el ect r onTAraAaPar hakhbit YoIRsid 4841 Os tgedeTiatidd eM N FilanreeMa€eon!t 1S
noted that the organic conpound | ayer conprising regions having the

functi ongnhQhivéP! B3d NiatEt 8he! ddposHUE sh'bé%ﬁgg@fgamﬁéfyng 'ﬁaﬂtﬂ‘ésszﬁlgéer by

ability, and electron transportability can ornmed over the ano

deposi {1 g1 Nepewi0l Galg h ichider LRLOHGRoE: ¥RGH B EYARPIAL | ON.

Al so note t in this exanple, a mxed region s tforne Interface

PR U R T T R

regions 3{§bﬁ§¥£§ gg%side of the film formation chamber. By the film

formation apparatus shown in Fig. 13, cleaning can be carried
out at the time of maintenance without opening the £ilm formation
chamber to the atmospheric air.

In this case, although the example in which plasma is
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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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 el ectron transport region including a |um nescent region. Practically,
after formed a first function region through deposition of Cu-Pc to a

t hi ckness of 15 nm both Cu-Pc and a-NPD are deposited by a vacuum
evaporation at a sane tinme to thereby forn1a first mxed region with a film

t hi cknes 5 to Om %abrlcate a fi n1of NPD to a thickness of
40nm t o %ﬁ9re c#rﬁ%fr‘egéga N SaRIh rofgﬁs I&ﬁ%ﬁmﬁy'?%fﬁbtl of a

second m xed | hIC n 5 to m by si nul t aneous .vacuum
evaporatlgﬁ %gr Hﬁa E f%iﬁ {ﬁrmﬁgﬂﬂ3<ﬁﬁ° 9 R CBFES a

t hi ckness of 25 to 40nm t hus formng a third function region. At the step
of form AYtthe third function region, both CBP and Pt OEP are deposited at a
same time, thereby formng a third mxed region at the entirety or part of
the third functiéh redosHmendt eCqr et habtiprathy r Fombiegdr gl n ke

| um nescent ability. Further, both CBP and BCP are deposited by
sinultane@bgdimeaunievaporation to a filmthickness of 5 to | 0Onm thereby
formng a fourth mxed region. In addition, a BCP filmis fabricated to a

t hi ckness of 8fing timwenftdiom ngwath odhieh dhowed | conségitoniokuriidr nobe, BCP
and Al g3 are deposited by sinmultaneous vacuum evaporation to a film

t hi cknesdestribed flulrtimerriesde ta s in ateomrdancs wifthatHe ékamplastielogi. on
Lastly a filmof Alg3 is formed to a thickness of 25nm thus enabling
formation of a fifth function 60 region. Wth the above process steps, a
first organic conmpound layer is thus fornmed. It should be noted that in the
above expkamplésn concerning the first organic conpound |ayer six kinds of
organi ¢ conpounds different in function fromone another are provided in
Si X evappiahp®8 gources respectively and the organic conpound |ayer is then
f ormed by vacuum evaporati on of these organic conpounds . This exanple

shoul d not be {j %&%defé}ﬁﬁ/lé,opkﬁauéh%ﬁ A Wertsift in which mobility

of a carrier is improved by moderating the energy barrier existing
in organic compound films and simultaneously functions of a
plurality of types of materials are provided as well as functions
of the layered structure are separated will be exemplified.
Regarding themoderation of the energy barrier in the layered
structure, a technique to insert a carrier injection layer is
found remarkably effective. That is, in an interface of the
layered structure with a high energy barrier, a material which
moderates the energybarrieris inserted, so that the energybarrier
can be designed in the form of steps. Consequently, the carrier
injection capability from an electrode can be increased and the
driving voltage can be surely decreased to a certain extent.
However, there is a problem that increase of the number of the

layers contrarily results in increase of the number of the organic
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a plurality of organic conpounds. Additionally the organic conpound
provided in a single evaporation source should not always be limted to a
single one and may alternatively be nultiple ones . For exanple, in
addition to a single kind of material provided in an evaporation source as
an organi c conpound with | um nescent ability, another organic conpound t hat
serve as a dopant may be provided together. Note that the first organic
compound .l ayer. has a plurality of functions and prior_known materials may
be Used 48 TPREEESSr galEt AGTBRRRESC SRR Pt SIPOF GAr i BRIt Aper
which emts the red light. It is to be noted that the evaporatiaon sources
may be d¥dit§nBdS4iBItRataBehi EFHRORPEE eras sERR PR H&htHolthen&Tdedddi ti on
speeds thereof . Additionally, with this arrangenent , it is preferable to
control ¥RétAGEi P OPONPRIFTE LSHFEYsi MiPtOfEILEOF Sy iidat RO Fush & Pefdtal i ty
of organi c conpound | ayers. Next , the one indicated by nunmeral 506 is an
al i gnmentiscEaAved. wiibie the | agefs 4 anvaiiefiiskt dmitgosats semmgeof a
substrate 61 on the nmetal mask are done for deposition at a deposition
chanber usedhiohcombivatioexandecommbidated dno Il gleasdgnsmayebgotione in
t he deposition chanber 507. Additionally the alignnment chanber B506

conpri sexegudasdé¢xb@ushesyayemredOcdracture deunhgamddehiefifdeditreomthbe
depositi on chanber A503 by a gate not shown. It further conprises a

cl eani ngdpt ehingivieditn gelmithetie pdwerefEti cieneRwh iandtisd ks ehgrd stiragtiibe

al i gnnment chanber B506 by a gate not shown, in a simlar way to the

al i gnnmentaghaghepe ABBRietN8At, nuneral 507 denotes a deposition chanber for
fabrication of a second organi c conpound | ayer by vacuum evaporation) which

will be call ednt:hﬁig%&%&ﬁl@qmpm@hs&e%%c?amcsc&mdifsmme!aagta@éaBSO? is

provided with an exhaust system 500e. In addition it is shut and shiel ded

from theqgl ) iR 1GRABRCELBoPPoRY1 & difildhs 180k ERQWbe twdlddd RGN anohb

conprises a cleaning prelimnary chanber 513d which is shut and shi el ded

from the,fgpogy h% C&‘f‘%gégﬁw’?@ ﬁé’tfng%h%lm%%,Sﬂﬂfﬂ’i‘ke?é‘cﬁn%ﬁ%kéﬁai"ay to
t he deposition ¢ arber T Thrs e anple a’'deposition chanber wth the
StrUCturanered structure having clear interfaces, a structure having
a mixed region containing both of a material forming a first
functional regionandamaterial forminga second functional region
between the first functional region and the second functional
region is formed.
By forming such a structure, the energy barrier existing
among the functional regions 1s lowered as compared with that
in the conventional structure and thus it is supposed 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 canbe lowered
and the brightness deterioration can be suppressed.

As described above, in this example, regarding production

of a light emitting element comprising at least a region (a first
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shown in Fig. 1 is provided as the deposition chanber B507 for fabrication
of a second organi c conpound | ayer which emts green light. Additionally
provi ded as the evaporation sources are a first evaporation source provided
wi th an organic conmpound with hole injectability, a second evaporation
source and a third evaporation source each provided wi th organic conpounds
with hole transportability a fourth evaporation source provided with a 62
host nat hole t ansp rt a fifth evaporation sour e

Dt ovi ded BRPE Hedy BSREED b bR wR F T Hhrarchs, SHBPPPED £ <&
evaporati on source prOV|ded wi th an organi c, conpound with blocklng ability,
and a se\?érﬁerFféKFé‘Hd?ga’fl?%ﬁu%BiLE’éaBP&\ﬁ%ﬁé’d’%‘i‘ﬁeﬁﬂ“E}nfglaﬁlt&OBSFrﬁ&m% th

el ectron transportability. It is noted that in this exanple, Cu-Pc is

enpl oyed i@svhieh 8 sgeRne WGOW?W%GP?, fprRpBEtaem W‘?fﬂ)F ioFg@nie t he
first evaporation source; MIDATA is enployed as the organic conpound with
hol e tra@@p@puamIﬁqqmmmbthQdfﬁnsthéuggééﬁaaévaﬁﬁﬁaﬁiohssgapcb}eaomPD is
enpl oyed as the organic conpound with hole transportability provided in the
third evapofatrmangsde €enctbinisndeapligh¢censist ttirey apparatte coalpriistinghol e
transportability provided in the fourth evaporation source; tris (

2- phenyl phei diismenti, r bgi enployitigppydiBn )fosmatmpdo \sibaas thuse stiog@n i
conmpound with | um nescent ability provided in the fifth evaporati on source;
BCP i s empoyed asmikedorg@aibs €ompairthavidr dudgatlkidGoaipicunidy fpiminded in

t he sixth evaporation source; and, Alq3 is enployed as the organi c conpound

with el egtfifst faﬁéﬁﬂéhablﬂdg%npémlaﬂ@!rg{ahidleoﬁpaeﬁa F 2ame @se@dngour ce.
It is noted the second organic conpound | ayer can be fornmed on the anode by

SUCCGSS'Eﬁn&%&HHHle¥éBﬁéﬁtbéﬂwéént{EéEtfEéE”Edhd%%B%%ﬂﬂQ%giWB‘QHdCQHBr'SeS
regions having functions of hole transportability, lum nescent ability,

blocklngsggbhhtguﬂgglghggtEgglgﬁagéppgfﬂgaI|ty Al'so note that in this

exarrp e m Xed region 1S
In the £ilm formation apparatus shown in Fig. 1, an organic

compound film having a plurality of functional regions is to be
formed in a single £film formation chamber and corresponding to
that, a plurality of deposition sources are installed. A
substrate in which an anode is formed is transported and set.
The substrate is heated by a heating means and the temperature

(T1) of the substrate is adjusted to be 50 to 200°C, preferably

65 to 150°C. Further, at the time of film formation, the

temperature (Tl) of the substrate is set to be lower than the
temperature (T,) of the deposition preventing shield and the
temperature (T2) of the deposition preventing shield is set to
be lower than the temperature (T3) of the deposition source.

At first, a first organic compound l17a stored in a first
material chamber 18a is deposited. Incidentally, the first

organic compound l7a is previously evaporated by resistance
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at an interface between different function regions by sinultaneous vacuum
evaporation of organic conpounds form ng both the function regions. Mre
specifically, mxed regions are formed respectively at an interface between
the hole transport region and the blocking region and at an interface

bet ween the bl ocking region and the electron transport region. Practically,
after fornmed a first function region through deposition of Cu-Pc to a

t hi cknes f . - and AT, eposited b vacuum

evapor at ?13%%31 %agggn%g%&rfee@?dg%toﬁvgf gbyg?oéﬁlrrtl?ga alc%egg YmE’lZe‘a“?{%% g’gmvl{\nl{teﬁ a film
t hi ckness ,of o lOnm _ Then, fabricate a filmof MIDATA tq a thickness of
20nmt o ?ﬁgr%gytthfa&ﬁwg %fegigﬁ’(?sﬁﬁr’n??i'ong?résg‘?%lﬁ?m%o‘f'l 8V£\Jdr‘f) %PSFrfrd‘torn of a
second m xed regign with a thickness of 5 tg | Onm by si mul t aneous vacuum
evapor at i*§96f %ﬁ%Afgbgﬁdlﬁ-ﬁﬁﬁf thef2ar Pert?eBricate a filmof a-NPD to a
t hi ckness of 1Onm thereby formng a third function region. Then, by

si mul t aneous VHEE}J% ERepbtaet orr R ic TRt deEr 2 Paimisr depesddedegPon i s
formed in thickness fromb5 to | Onm Subsequently, fabricate a filmof CBP
to a thi 6kHEESTOLODOLS PRIBIRA tI® CRPPERY RoFeFand RIanFq somponndedi’bn . At
the step of formng the fourth function region ( ( Ir ( ppy ) 3 ) is

deposi t edtbyedi inl vasesendy aatenialacivambeasn 18 .palheoseenndr etrgaofict he
fourth function region, thus formng a fourth m xed regi on; then,

si mul t aneompbyundelits iiseall BB rand oBERyyvammnata & bgpoesis ttitndeohkatdng fifth
m xed region wth a thickness of 5 to | Ohm next, deposit a BCP fil m of

| Onm t hi akflessat betd@risdwatd rthen shibktiratensyi opefing thegishmtteeXtlob.

si mul t aneously deposit BCP and Al g3 by vacuum evaporation to forma sixth
m xed regeos, Wat Figsti hixkhi ekgess @il15cbapb&Bal ofagshkyfitot moaghhlien of
Alg3 to a thickness of 40nm thus formng a sixth function region to
thereby tempban8erpihid @RI e 6OHP BHYhrlidy ebmpbahadl fhaad Bet B8rmRAYE

expl anation the organi c conpound | ayer is forned by vacuum evaporation from

Seven evapor at i £l S QUi £Ee PLAM ydath WhiR tR-IAH ¢ s BN ERa NG Bacdhaf er ent

functions respectively as the Second organi c conpound | ayer. This exanple

shoul d. n8£‘ ?ﬁibi @o}nggugﬁl y17tb0 l?edégg\é%téad i %orﬁ%(gq{\)}e%tgllﬁ,asafgécgﬁda
plurality 3 evaporat1 on sources . itronal 'y prior
functional region 212 can be formed.

In this example, although a method for forming the mixed
regionby simultaneously depositing two types of organic compounds
is described, the mixed region may be formed between the first
functional region and the second functional region by depositing
the first organic compound and then depositing the second organic
compound under the deposition atmosphere of the first organic
compound.

Next, while the second organic compound 17b being deposited,
a shutter 19c¢ is opened to deposit a third organic compound 17c
storedina thirdmaterial chamber 18c. The thirdorganic compound

17¢c is also previously evaporated by resistance heating and

scattered toward the substrate by opening the shutter 19c. Here,
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known materials may be used as organic conpounds with a plurality of
functions for formng an organi c conpound | ayer which emts green |light.
Next , the one indicated by nunmeral 508 is an alignnent chanber . Here,
alignment of a nmetal nask and positioning of a substrate on the netal mask
are done for deposition at a deposition chanber to which it will next be
transferred. The alignnment may be done in the deposition chanber 509.
Additionally the alignhnent c er C508.c ri ses a gas exhaust system 500f
and | s oA mel R ot Ao CoHRIIT PO Rera0 B Ty CempRtachot
shown. It further conprises a cleaning prelimnary chanber 513e that is
shut andlgﬁi@P&eHhFrgﬁﬁfﬂeoﬁﬂﬁﬁhﬁeﬁ?mﬁﬁ%ﬂ%e}7%Iﬁﬁptﬁﬁzfﬁﬁﬂ%grun shown, in a
simlar way to the alignnent chanber A502. Next, nuneral 509 denotes a
deposi ti on chafbepT orRéde. b ithgt L ERT 4 Obnif FlosgshprdcEpsbadd ayer
by vacuum evaporation which wll be called the deposition chanber C509 .
Thi s dep@FPenédf cHMABIMACSHIC| dsprédepeettedt h Sonseanestlyystamtbddd. I n
addition it is shut and shielded fromthe alignnent chanber C508 by a gate
not showfiunftiphal, regicnnptsseanabe| £ermed. prel i m nary chanber 513f which
is shut and shielded fromthe deposition chanber C509 by a gate not shown,
inasimlar wainably he catiyodeds OdemdadtoASiiEpldie thesl axanphdtaing
deposition chanber with the structure shown in Fig. 1 is provided as the

deposi ti enembagbey thO9fim febtatidén Gpmiratididfl eggamveramgmund | ayer
which emts blue light. Additionally provided as the evaporation sources

are a first evepefiiét DRsSMMGEPLRYRHEE Jdnidb il €L JaNiLs SABRAUIIFYth hol e
injectability, a second evaporation source provided with organic conpound

Wi th | unypesgepbrabhdifirs® fdHdtd AP Hefilod 220Uk se £BH-AYIRE 1 Wyt Bhl! ocki ng
ability,a fourth evaporation source provided with an organic conpound wth

el ectrongf £apsPYd AR ldopouhla 'mn%? ffilh}@tt, Jnﬂxéaifeﬁegfyfalzq, cﬁqgggehs

enpl oyed as the organi c conpound with hole injectabi pr ov dinthe

}c ir .St evagqr%kﬁpsﬁ%ﬁiifgwgo%ﬁd Glrﬂgll Qéf(gq:h%s3&98?8rc&adyn%.ccegﬂsgtggdw th

um nescent ability provided | e secona evaporatl on
17b is formed and further the second functional region 222 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 1l7c¢ by temporarily opening the shutter
19c.

After awhile, the shutter 19c¢ is closed and 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 £ilm can form the
organic compound film having a plurality of functional regions

inasinglefilmformationchamber, the interfaces of the functional

regions are not polluted with impurities and also mixed regions
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source; BCP is enployed as the organic conpound with blocking ability
provided in the third evaporation source; and, Alg3 is enployed as the
organi ¢ conpound with electron transportability provided in the fourth
evaporati on source. 66 It is noted the third organic conmpound | ayer can
be formed over the anode by successive vacuum evaporation of these organic
conpounds, which conprises regions having functions of hole

injectability, | um nescent ability, bl ocking ability and el ectron

tr anepor FaB Ve (YIS ot aRAEHEACHA 6F ckaRpr e aEd S i | 891 or med
at an interface between different function regions by sinultaneous vacuum
evapor at FBR 3POVF AR b1 REH AANIEL T 0P A§RE R Rt hERF i @MSH PEYEHFsOMor e
specifically, mxed regions are formed respectively at an interface between
t he hol eClApEcl#rBRTe@of BRUGHCE HethatgHts ea GLegTr €FU8R1Ct ABLRI§AESEM tti ng
region and the blocking region , and the bl ocking region and the el ectron

t ranspor andeproviided gettle ot | plurdl ety fof nithet fonssteagnuhe iformesyi on t hr ough
deposition of Cu-Pc to a thickness of 20 nm both Cu-Pc and a-NPD are
deposi ted by aFwaichemm dhapbHidniformstimsapparatestat Fhigrebyisf oapabléi r st

m xed region with a filmthickness of 5 to |Oim Then, fabricate a film of

a- NPD t oof ¢durrkives outf védonmt anhbal thy hefora Sidaoformatdbnondeeihgn,
foll owed by formati on of a second m xed region with a thickness of 5 to

| Onm by §iIml £6AR&tBo1Y ACARIN £MARNO Al linD IF o¥inad-iNRD) and BEPcartheingf bet
fabricate a filmof BCP to a thickness of 1Omm thereby formng a third

functi onvae@hRBnnedNgng diriSidEd 1 FOLMS t1 a6y WRAHEPOE L éHAnaheBhtxaad Al g3,
athird mxed regionis fornmed in thickness from5 to |Omm lastly, forma

filmof ALGBo48 drd Ricakinest el . 4008 ot @ik ehlhd @rivanghivbiltfde c&hgani c
conpound layer. Noted that in the above expl anati on the organi c conpound

layer ispf JdmBbdied HaGeaTs W AT HEEsCHaPRrab P16 ¥hd B¥r sfppressed

further. By annealing (degassing) after film formation, the
impurities such as oxygen, water and the like in the organic
compound layer formed on the substrate are further removed and
the organic compound layer with a high density and a high purity
can be formed.

This example can be optionally combined with the embodiment

1, the embodiment 2, or the embodiment 3.

Example 2

The constitution of a £film formation apparatus of this
example will be described in accordance to Fig. 5. Fig. 5A is
an upper face view of the film formation apparatus and Fig. 5B
is a cross-sectional view. Common symbols are assigned to common
parts. In this example, formation of three types of organic

compound films (red, green, and blue) in three f£ilm formation
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evaporati on sources provided with four organi c conpounds having different
functions respectively as the third organi c conpound | ayer. The present

i nvention should not be Iimted only to the above and is nodifiable as far
as a plurality of evaporation sources . Also , an organi c conpound provided
in a single evaporation source is not limted to have one kind, may be a
plurality of ones . For instance, in addition to a single kind of materi al
provi ded in _an evaforatio .source as. the organic coqyound with |l.um nescent
Bbility, HRBPREP OF GHhie -doMSobHt CHEL™ SEPUE 48R LRISpant Tk WS 151801 ded
together. Note that prior known materials may be. used as organi.c .conpounds
with a plthesei t {rbgef didt oﬁgrf‘aFlf’Brrﬁqﬁ“bﬁf}/%rgéxic%%nﬁdﬁ?ﬂ‘é’ilgﬁgp'Mi ch
emts blue light. Additionally in this exanple, one _specific case has been
expl ai ned PFHELB teRd Yor §ant S e SigBuharrayien iliabednsPs  ra £yt FLdmf or med
in the first deposition chanmber A503 while form ng the organi c conpound

| ayer whifermafips ghasheri §Ad.i andhe Bbehdf Hdhdammadd oohssapers 32 0and

al so form ng the organi ¢ conpound | ayer which emits blue light in the third
deposi t i erectarbesp@s@bng tdothectiln Fermpddpnothampemlidophevntiesdgl.ayer s
should not be [imted only the above order. One of the organic conpound

| ayers whi.ch emt |ights of red, green, and blue, respectively nmay be
formed within one of the deposition chanber A503, deposition 68 chanber
B507, and deposatFid. cdmriaimezz19 308t dehoakbesa nbdad elhambar addi afasal
deposition chanber may be provided for form ng an organi c conpound | ayer

whi ch enmithe vbadechafihér tie rRichumABvaegaagkingo faddressdmahebprigseuirded t o
anneal the organic conpound filmw th vacuum after the deposition of the

organi ¢ ¢8BPoUBYeratByihfeadiegaln Neh@ficda tdraniRROSist te@anspyygea asd water
in the organic conmpound | ayer fornmed on the substrate is renoved further so

that high-gensi t¥aaldobidR1BHdHamB¥9301C CONMRALNEL +Y eafBYoReat@bAEd.
Next , nuneral 510 denotes a deposition chanmber for formation of a

conduct | Kfiahbbi 5] Nohellai sk B8 vabuLG £AIINYR 1 deth oz BELL LI NG

el enent (a netal |1n1used as the cathode 1n"this exanp by vacuum
evapor at 'a Egngg' J(.:lt;' %éﬂeé)@i&ealhloq%etxgeand the substrate 304 before the

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 is fixed while being matched with the projections

on the mask holder and the substrate 304 is mounted on the metal
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depositi on chanber D510. The deposition chanber D510 conprises an exhaust
system 500h, in addition, is shut and shielded fromthe deposition chanber
C509 by a gate not shown. Further, it conprises a cleaning prelimnary
chanmber 513g which is sealed and shielded fromthe deposition chanber D510
by a gate not shown, in a simlar manner to that of the deposition chanber
A503. In this exanple a deposition chanber vm'th the structure shown in Fig.
lis pr d t d i r i ool argd to a
detaile %g}gr?é??onlﬁfe ?ﬁgé gﬁ‘gg. tglﬁgggghg %8&; er:‘xytloS t@ﬁ;e(ggx% anation
of Fig. ]}h s exan%[_) in the dep05|t| on chanber D510, an Al -Li alloy
film(fi rI‘oy of alumnumand [ithiun) is 69 deposited as

t he conducti ve f| I m uysed as the cathode of e tting el errent

Addi 41 onal 1y (0% GBS 6T BEoTRE & LTl of Tobb JRvAT SRRb R Eer ohor

al um num and an el enment bel ongi n o] elther the group | or _group Il of the
peri odi cSRab¥ els ATEBHHT 13K IS %&E‘F SGtdiPert nily Ve thPoiPied Mept $03
formation of an insulating filmsuch as a silicon nitride film silicon
oxi de fi39®EhPILEDE F‘thég prgle 353 e'fm@r Gfléc?ilb%t’f“ﬂ?nf{%@é'e\/ﬁﬂﬂéﬁ BY| m) of
the light emtting elenent. Note that in the case of providing such CVD
chanber , the ay¥iligrppéner app cthatatthe gddopuentyphgthmaeitiad mashr393 ded for
i ncreasing in advance the purity of a material gases used in the CVD
chanber .angxtthe posdrtdlonshy denfbrwmasicopadf nthe eatiadr magki 883cangrtbes an
exhaust system 500i. In addition, it is shut and shielded fromthe

deposi t | sub sttt 30B5d4n by completed! dInaddentalillye akthouwdianihercidd,
processing is to be done for finally enclosing a light emtting elenent in
a seal edos pasttidhifglidRASsidtd IS bl iR d Taalgmdn tf e tpé Qtiecdésigribed | i ght
emtting el enent formed agai nst oxygen and water, and enpl oys a nmeans for

mechani gedte/, PBSL@S6AYN G LoPY oFME®Y Oh mER} Bélo%JerJ’ed&N@b Ydp/&l ¥grhent
enclosing it by either thermally hardenable resin or ultraviolet-ray

har denalh &K &Bivs iy &f i®D Mida.t he cover material used may be glass (

ceram cs, plastic or netal, the cover material nust have optical

transm ssiVit¥yrther, at the time of transporting the substrate from
the first transportation chamber 301 to the first £ilm formation
chamber 305, it is preferable to keep the substrate from the
atmospheric air and to maintain the vacuum degree. Accordingly,
before the substrate transportation, the first f£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 compound evaporated

in the material chamber to the outside of the material chamber
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in cases where light is emtted toward the cover material side.
Additionally the cover material and a substrate with the 70 above- st at ed
light emtting elenent fornmed thereon are adhered together by use of a seal
material such as thermal hardenable resin or ultraviolet-rayhardenable
resin or else, thereby formng an air-tight seal ed space by letting the
resin be hardened through thermal processing or ultraviolet ray irradiation

ing. It is also effecti i de, in, thi | ed. i st
bbsor babP 8 REETLPE R orbReFbrt it sheT & LBl M SRCIRPORE | al S0
b ible.to f111 the, bet the. terial and the substrat
naving tABSSGHOCHq FARRE SHRA 2T o REAC{ NAMEBR“wi (FCHRREr SLREPRER

hardenabl e resin or_ultraviolet-ray hardenable resin. In this case, it is
ef fect i vétt &Satat al hbPStiR ke dbsdMRGhaR il &orarligpiegl thesseRshsabari um
oxide into either the thermal hardenable resin or ultraviolet-ray

har denabheat&Bgrmeans tandd ddsogetindnmaphad @ UsinsHd@inian thegsubgtrage)

mechani smfor irradiation of ultraviolet light to the interior of the seal
chanber %slalsefiénstdliedas the "ultraviolet light irradiati on nechanisnf
hereinafter) is provided, which is arranged so that ultraviolet |ight as
emtted from thipduralidyi of dthd dghbsiitiadi stumreaB0hainstalkedidadthe har den
the ultraviolet-ray hardenable resin. Lastly, nuneral 512 is an unl oad
chanber , £uhst £ idonpoimesi anchafbas 30sysoéeta b OrganIbe@ipmindgs Rawihd | 1 ght
emtting elenment forned thereon will be taken out of here. As described the

above, byesipétgivéey dapgFerefl FMVAICNS SHANcobfipbsingb tie Fofgadic
exposure of the light emtting elenent 71 to the outside air Is avoided

until thgohp@hta e ihd NG &l engic iesnﬁqgrmigleteqle}he@ﬁc.l osed in the seal ed space
Thus , it is possible to manufacture a |l um nescent device with high

reliability. Ty SeR¥aRRk8tTeA e £6ARLYEPNDRARGI BB5EMI BRjatid0 3.
Exanpl es 1, or Exanple 2.
compounds stored in these deposition sources are successively
deposited by the method described in the embodiment 1 or the example
1 to forma first organic compound £ilm (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
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. 1In
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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Exanple 4 Another filmformati on apparatus of the invention will 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 and receiving a substrate to and fromthe respective chanbers is
carri ed BAVeHy*Q A8 19 SAEHBAHt PEAPFHE AP titnERP F0® thiseh: & oFardd orr e
opened. Further, to decrease the pressure in the transportati on chanber
701, a g9§ ERACILEIMh PUEARISLAITROURGI ) 1FuARS Hee Haglt & imasdo 08r mgdny,

t urbo- nol ecul ar punp(a nmagnetically floating type) or a cryopunp can be
enpl oyedPandlisned cdgain pAsdesethnghl 9n verrkssiqn @fvthie alhogheptrity,
the magnetically floating type turbo-nol ecular punp is preferable.

Her ei naf the, submt raipddt4 andt teatmetal oleakb8Ps avre |ladmindoverilladd. and
Incidentally, since the transportation chanber 701 is in decreased pressure
at nospheféxedhe I ehe mese chashegs mataldiaskevi yh achinefdssht pathern,
transportati on chanber 701 are all equi pped with gas discharge punps ( not
i Il ustr as edwmaskiss prevgansty madai teaxdpanpal ighneabeore-hmens sapedrdey punp,
mechani cal booster punp, turbo-nolecul ar punp(a nmagnetically floating type)
Or Cryopuay sarcdieridlodtetdnatfe a¢Scond tirifsgoist idie Jhaanel 62! tie
floating type turbo-nolecular punp is preferable. At first ( the nuneral

704 denogesora ! Pt CHAHIREFid0cifaiBai N out setting (disposing) a
substrate. The | oad chanber 704 is connected to the transportati on chanber

701 through a @gale (9Qasapdtfatar4dL sl @angéhgﬁ%ﬁa&?%aeg%gyﬁhghfiﬂﬁ

substrate 703 is nounted is installed here. oad c 704 wor ks al so

as a tr L4 A4 QRahBRDR]s f OE\tatlfé‘Q%E%ﬁ&é@h&ﬁﬂgﬁfggﬁggﬁgéﬁi’% the

el enent formatTon process to a sealing cha may

CO e B oA RIS hBBIROh 0. B SURAF

above- nepcgri'n?an@i(.jo acstléjrrilbsecrh%ro%e, it is preferable to keep the substrate
from the atmospheric air and to maintain the vacuum degree. The
second f£film formation chamber is also provided with a plurality
of deposition sources and substrate heating means and in the same
manner in the first f£ilm formation chamber 305, a plurality of
organic compounds are successively used and deposited to form
a second organic compound film (in this case, green) having a
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 film formation chamber 308 to the third
transportation chamber 309, it is preferable to keep the substrate

from the atmospheric air and to maintain the vacuum degree. 1In

the case of using a metal mask with the same opening pattern,
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punp and a purge line for introducing nitrogen gas or a rare gas with a
hi gh purity. Turbo nol ecular punp is preferable for gas di scharge punp.
Further, the purge line is equipped with a gas refining apparatus so as to
previously renmove inpurities (oxygen and water) fromthe gas to be
introduced into the apparatus. In this exanple, as the substrate 703, a
substrate on which a transparent conductive filmto be an anode of a |ight

emtting,el nt. js.enployed. In this exanp the suhstrate 703 is_set on
T car g B o TR R i SP AT RRrT AEP cohip ot Vi 2D Shgon.
Next, the nuneral 705 denotes an aI%gnnent chanber for carryi ng out

al i gnmentPgigt3bi3shetdd AT® S6PPTRGRANGERBATAT IR FRATE dRGhE@ Subberat e

passed through the formati on of an anode or a cathode (in this case, an
anode) oMoVRE 99 gRILCARTTY Ny tePEARAT PRSd tine 1Rg: BT thekE BHY ferREaiiPEnment
chanber 705 is connected to the transportation chanber 701 through a gate
700b. | neEdéheatrhyrd eveganid neoreppduned diitlnp agahithiec mefadnaask] 303amayf or nmed,
al i gnnment of the nmetal nask and positioning conformation of the substrate
and the hetaligmesd sgaircar Rfédrothatn éomecaiplgimet afhdaiecplifumeheér, in
the alignnment chanber 705, a CCD (a charge coupl ed device) known as an

i mage sehBersulsstiestenl3dodd andothéaie todls intaisknB0g avafayaiat ioverdaithand
substrate and the netal mask can be carried out at a high precision at the
time of fikedformmtherass o ushagreenatalmgisk with hedifPerxdretapatgern,
preparatory chanmber 722a is connected to the alignnment chanber 705. The

const i t us e sk 1€ pekoBLB Iy Raiered BF dnd RaThame AR A ISt RS sGH9¥Pate Fig. 3
and the enbodi nent 2. C eaning may be carried out using a reactive gas.

Al ternathyel Yo EOr£ ERBIY M SRR FAE TRaRRE6rLa L BR! BhhRBeandragnehown in
the enbodinment 3 , a gas ( one or a plurality of types of gases selected

from Ar,tll;hrg, erﬁ”fc?ﬂgonﬂ scﬂ%}ltltf&duced into the filmformation chanber
rate I

and plasma 1I's gene in the m formati on chanber to carry out dry

g' eani ng or Ar%rQerf, %he{)@%t;'iit§%ths3bﬂt18%aerpsﬁdﬂé&‘yt% ¢ale ¢hepR POIRY

puttering nethod may be
formation chamber 310. At the time of transporting the substrate
from the third transportation chamber 309 to the third f£ilm
formation chamber 310, it is preferable to keep the substrate
from the atmospheric air and to maintain the vacuum degree. The
third film 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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carried out. In the case of carrying out cleaning using the reactive gas ,
a u wave oscillator for generating u wave is installed and the u wave
generated there is transmtted to a plasnma di scharge tube through a
wavegui de. Incidentally, fromthe u wave oscillator to be enployed in this
case, u wave of about 2.45 GHz is radiated. Further, to the plasm

di scharge tube, the reactive gas is supplied froma gas introduction pipe.
As the reactive gases.NF3, CF4, or .CIF3 may used. .The reactive gas is
decormposed By ¢ A8+E] ‘3‘\3/‘\/]<511v§h‘|e Y IH8 CE9FE i s%ﬁg?]éet UBERREOF RGP P
generated,, The radical passes thraugh the gas jntroduction pipe and is

i nt r oducef$ rﬁ%’ﬁ%fé&gl anﬁ’é‘?‘ltarwféﬁﬂg’rg ?ggmBSHnéi{;% eoa"tnc?ﬁlﬁf’tﬁﬁéﬁ YAS"Yate. In
the alignment chanber 705, a nmetal mask bearing an organi ¢ conpound filmis
pr evi ous| 5 GREpEEE LU EFhe AL tERASRAR Idd oncand fb e YR UYL ERETPRtIF T WELRET gnment
chanber 705 by opening the gate installed between the cleaning preparatory
chamber 7operearPd Kéad thaneatuwhdassres7os. tepnkutgiaft the eerest hows t he
metal mask can be carried out. Next , the nuneral 706 is a filmformation
chanber famndakimqgatanl @ ganmi 20¢Wposinpiréféemthly acatepbsd t owh. nethochand
nanmed as a filmformation chanber (A) . The filmformation chanber (A) 706
i s connecamtkaling t(dagsseingt)i thechapbei t7€4 suvlagh oxygene #w8ber dmdt hi s
exanple, a filmformation chanber with a structure shown in Fig. 1 is
formed asthendifkd inf thesadrgantbamdrepoyr) 1&fer formeids oaxthpl sybstratd i | m
formation part 707 in the film75 formati on chanber (A) 706, a first

or gani ¢ carg@ufthbir| rensitdd itBOE safl ahodbbBGan ScfcvnprindBYager GEIH Hddgh

deposi ting organi c conpounds, an organic conpound film conprising regions

havi ng f umgiidiaRaland RPelghe pudhi t§ . hoFertRe£Ct +8Ge PEONREENan BsM W the
transporting property, a light emtting property, and an el ectron

transpor td i t¥LReayy &N Reviee®dn hhsehbl! thhabeRt 39 chamber (A) 706 is
connected to a materi al

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 £ilm formation
apparatus.

After an inert gas is introduced in the anneal chamber 312
to restore a normal pressure, the annealing may be carried out.
After annealing is carried out in vacuum in the annealing chamber
312, an inert gas may be introduced 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
films in the respective transportation chambers (or film formation
chambers), a 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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repl acenent chanber 714 through a gate 700g. In the material replacenent
chanber 714,a heater for heating the replacing organic conpound is
installed. Inpurities such as water can be renoved previously by heating

t he organi c conpound. The tenperature at the tinme of heating is preferably
200C or lower. Further, since the material replacenent chanber 714 is
provided with a gas discharge punp capable of keeping the inside in

decr eased ress r t he i e i s.ke in d e re sure

or gani ¢ SSNB fﬂ%&?ntl Sna?Fmegdﬂglai 8&“? tejtaie(%(?%tms‘?‘l Sygﬁﬁnged and
t hen heat ed V%en ssure i.s decreased to ane Ievel as that of
the fil nFPBFﬁ‘aiLP?)El%ﬂa"r%b b ideE JdeE #8089 §° %p%“rfbcout%lasluﬁﬁlgéﬁé‘ﬁt Cthe
organi ¢ conpound to the deposition source in the inside of the film

f or mat i oRecAYABERT - h%u€ﬁ@%ﬁrcsb%ﬂ%oEHﬁs E1{myEoEPaFLen APPREAHEHEFL i on
source in the filmformation chanber by the transportati on nmechani sm

Regar di n§aPakleidimtPERARTI BR P eedTisnPe heeer NAidhheatinentenakberal A) 706,
the description of Fig. 1 described in the 76 enbodi mrent 1 and the

exanpl e Teghouw$ d abkiglt emidd ing eleméenfehpyling a pilurpiity afofuhethongnnent
chanber 705, a cleaning preparatory chanber 722b is connected also to the
filmforwathout chhederliygr 796rudtwrrycan dwt eyawtced.l ustrated) . The
practical constitution is sanme as the cleaning preparatory chanber 722a and
or gani ¢ conpowittlorudihahlei kppadatus mhich cheriesi oet dforintaet ifonl 0Ef tiieat | on
chanber (A) 706 can be renoved. Next, the nunmeral 708 denotes a film

f or mat i obr&imeid edorpsurid i Ings a ss Aedttidedainc thagpeaxatple| My Hilm
deposition nmethod and nanmed as a filmformation chanber ( B) . The film

for mat i ofoHhafhsH a gpar)atm&;f TheOesh €ford @sand ANmRREHAHE @RosBAFDES 701
t hrough a gate 700 In this exanple, a filmformation chanber with a

struct Ur&xﬁé‘%s‘t’itﬁ‘tgonlbﬁ’é i@l s2eh b 48 combPikehged 'f@.ﬁ.mcf@fﬂ?@hc(@ 708.
In this exanple, ina filmformtion part 709 in the filmformation chanber

(B) 708, -0l 83Y:C ecMRAYNS dd{HB&Toh! | EHQ G EEN & Ypunal 91%1‘3%?%’

successi v el'y depositing ofgani c conpounds, anm organi c compoun

Conpr'S'QQrEQQhQH%éﬁyﬂﬂgléég@ﬁigg§gé§f¥%giﬁgiightemittingelement.

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
installed. A cleaning preparatory chamber 22 as shown in Fig.
3 may 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 £ilm
formation chambers.

This example may be optionally combined with embodiment

1, embodiment 2, embodiment 3, or example 1.
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of a hole transporting property, a light emtting property, a bl ocking
property and an electron transporting property can be formed . The film
formati on chanber ( B ) 708 is connected to a material replacenent chanber
715 through a gate 700h. In the material replacenent chanber 715, a heater
for heating the replacing organic conpound is installed. Inpurities such as
wat er can be renoved ~7 previously by heating the organi c conpound. The
terrperatH}r{gmaietgle time of heating is preferably 200C or | ower. Further,
since t ial replacenment chanber 715 is provided with a gas di scharge
punp capabl e o eepi he inside in _decreased pressure , the inside is
kept in decrea{gégxﬁggigtéeaaf?’é?m%e SFQ%W%r%Bﬁg:&‘?& #grq'?itqpoﬁﬁﬁ‘é‘dg?nto
fromthe outside. Wien the pressure is decreased to the same |evel as that
of the fFirfh PEIRRET oRCERABEr f1{RelGaties7Bbheds openkt o XUPPl 2@t t he
organi ¢ conpound to the deposition source in the inside of the film

f or mat i opXRhRIMDEFODR M lohsagiizesofpotitel ¢asq et dhedaprarpsudeplatti on
source in the filmformation chanber by the transportati on mechani smor the
| i ke. Regendacigs ttve thie werdingt PEntipe quessenth imvenftiiom figr bhei bmlitmanber
(B) 708, the description of Fig. 1 described in the enbodinent 1 and the
exanpl e dclsdre] dvideh nedfareaccd cco Figei dental ly, simlarly to the alignnent
chanber 705 , a cleaning preparatory chanber 722c is connected also to the
filmformatiorirclrdghes,( rBfréi8et ivmencyn 6 atdenotels al Loadrceha&mher Next ,
the nuneral 710 denotes a filmformation chanber for formng a third

organi ¢ £06WOoWRIchi bMmsubst rd@dR0sid | DranEpdote@nd Notedtaata thd mtdatimati on
chanber ( C) . The filmformation chanber (C) 710 is connected to a
transpord@d ok AP Isedlint AhAIBxAmPake 1 4008. bbNuhlbSs€SSIPEE m@ad i | M
formati on chanber with a structure shown in Fig. 1 is forned as the film

for mat | ofh&BABRAn1 thd:Chn bHbad 8k bBEROS ABRoRe ddbduhithTof SEAmY 16N Par

for use as one electrode of a 1ight emitting element being formed
thereon. In addition the load chamber 501 comes with a gas exhaust
system 500a, wherein this exhaust system 500a is constituted
including a first valve 51, a turbo molecular pump 52, a second
valve 53, a third valve 54 and a dry pump 55.

Additionally in this example, as thematerial used for inside
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 adsorption of the impurity
such as oxygen and water by making surface area of the inside
wall smaller. In addition, internal members made of material

such as ceramics or else are employed as the inside material which

56



filmformation chanber ( C) 710 , an organic conpound filmemtting blue
color is fornmed. By successively depositing organic conpounds, an organic
conmpound 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 forned. The filmformation chanber (
C) 710 is connected to a materi al replacenent chanber 716 through a gate
700i . Regardpn he filmformation process in _the filmformati.on, chanber (
C) 710 ngh t %é &i% ?%n??ﬁeﬁgb €0 8555??52 ?ﬁsfhquﬁﬁ% fent "£°8nd t he
exanple 1 should be referred to. |ncidentall simlarly to the alignnment
chanber ?6?6?1398| f%gsﬂfgﬁﬁ?a@@ﬂftgﬁﬁﬁﬁbrx%ﬁﬁquf dﬁ%ﬁ%% e&vﬁfgggto t he
filmformation chamber (C) 710 through a gate (not illustrated). Next, the
nuneral 799I9BBABEQCLNF| 17T oF AR i Oh %%%%geﬁof ? %orning a conductive film
to be an anode or a cathode ( in this exanple, a netal filmto be a

cat hode) of a A Ereughkithe Fdretewahveny! ddépBeini valrethdtinthd Aaked as a
filmformation chanber ( D) . The filmformation chanber (D) 712 is
connect edalvet he bputbepbly atabve dihatbdiunmiang @lgle @asgat eondortanea this
exanple, in a filmformation part 713 in the filmformati on chanber (D)
712, an ¥alve wllbyaXtdmgtbivedy fie msefl.Al The nsecemdl dalve &) and bhea
conductive filmof a cathode of the light emtting elenent is forned.

I nci dent ahiyd edrvneris dred dogiengalloegl oUPits) ayrgssifre oifl the adopdri odic
table may be co-deposited with alum num The filmformation chanber ( D)

712 i s conambérdbd10ia Mmidgtilyiredepkedceydhie dbgnieip 65 /with aighsacgatie 700j .
In the material replacenment chanber 717, a heater for heating the replacing

conduct i ¥818568/dpdndd, heft plalfrtksduid d£thal 10ad shainbar 159 1tis tBa@uakagnnment
chanber 705, a cleaning preparatory chanber 722e is connected also to the

filmforggts q{hgﬂhfﬂé%"ee( o? Vaéhdm! By Okl Buiid end1uildy! P&h?ab‘@d%.ith
mec mTtToO

Further, heating anismfor heating the respective fi rmation

chamber schg 419l adde ?1 Gt £8h.chiNGol Ve 184 QPTRLT OO EONIRA! the) tdPBo the

filmformation c B) 708, the

molecular pump may be replaced with a mechanical booster pump;
alternatively, the turbomolecular pump is usable after increased
the vacuum degree by the mechanical booster pump.

Next, theone indicated bynumeral 502 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 chamber 502
may be equipped with an inversion mechanism of a substrate.
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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formati on chanber ( C) 710 and the filmformation chanber ( D) 712 .
Consequently, sone of the inpurities in the respective chanbers can be
renoved. Further, each of the filmformtion chanber (A) 706, the film
formati on chanber (B) 708, the filmformation chanber (C) 710 and the film
formati on chanber ( D) 712 is kept in decreased pressure by a gas

di scharge punp . Incidentally, the achieved vacuum degree in this case is
preferably 10-6 Pa or higher and for_exappl e, .anount of | eakage shoul d be
4.1 x 1053")é FQ?W%E%QPmSPtI GRRPPEEr 2292 hodtE G Hhidte Wigs&564 &t H‘a@y‘yopurrp
of a gas discharge speed of 10,000 1/s (H20), setting the surface area 10n?
of the i REPRe BtCaeP PFiBPTRYisting FBA MetaduRishadd the abiarnel h Gy efor m t he
inside of the filmformation chanber. Next , the nuneral 718 denotes a
seal i ng AR8Ab&R fdveneered so also to as a sealing chanber or a gl obe
box) and connected to the | oad chanber 704 through a gate 700k. In the

seal i ng chanbelfef18 numenadat fBAt denotesald ydepasihgonhecHamjier effort i ng
elenent in a closed space is carried out . The treatnent is for protecting
t he for mEdbrigatiempoffta firet engahit compoxpddayembywmacnunetapeahitngni t
mechanically wwth a cover material or by enploying neans of sealing with a
t her noseméthgds eshichrwid Ve caabbd deppisitiAs dHemovR50 Bhkeeiabftgkass
ceram cs, plastics or nmetals nmay be enpl oyed, however in the case light is
radi at edThe 48PoSOVESN B &bt A 50 I onpridedlah R&haugh! siycaemTE80EVE.
Further, the cover material and the substrate on which the above-nentioned

l'ight enihtdde talonTeshiksid ehiehl 8hsbuakatfa-atehe dNRnidHtUShARbArseal i ng
agent of a thernpsetting resin or a Wcurable resin and the cl osed space

can be fggagdbpyacyéégg AEE sk, by heating treatnment or WV radiation
treatment. It 1s so effective to put an absorbent such as barium oxide in

a
the closed s paﬁ% ﬁEF' ' &Q%rwafP&tﬁ@ﬁiﬁggﬁfeﬁ%%aﬁ%%ﬂ ,efﬁgé ng%kﬁ%%ﬁﬁlgnt he

substrate on e above-nention Ight emtting or med may

be fill it h i .eSi . i 0. ,
i is o Satibea e BERh AR iR S s BheR et R enEY et TR R CFocea

space. In this example, a deposition chamber that has the structure

shown in Fig. 1 is provided as the deposition chamber A503 for
fabrication of the first organic compound layer which emits red
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
an organic compound with hole transportability, a third
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 an organic compound

with electron transportability.
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In the filmformation apparatus shown in Fig. 7, mechani sm (hereinafter
referred to as Wradiation nechanism 719 for radiating Wrays is installed
in the inside of the sealing chanber 718 and the Wcurable resin is cured
by Wrays radiated from ai the UV radiation nechanism 719 . The inside of
the sealing chanber 718 may be kept in vacuum by installing a gas discharge
punp. In the case where the above-nentioned sealing process is carried out

mechan cal |y Dy £0Al, ORSEAL LRy SOPELAANAR WeddL OXXIRa ER0 ARIRL can be

prevented by carrying process 1n va ractically the
concentration of oxygen and ter is.preferabl.y decreased to 0.3 m or
Cower. ChAPRECEHTArSS © & FRei B8 8 PRESEdaltnd SEiartor "/ soRaghe
pressurized. In_this case, the pressure is. applied while purging. with a

hi ghl'y pEREDRRAS oBbER gRE T LPdeE tRILeEYaday FRAVAME Shabt I8 | BRESE oxygen

fromthe outside air. Next, a passing chanber (a pass box) 720 is connected
to the sRWRPPAtEHRNber 718. Th&CPASSing chamber 720 is provi ded WPt a
transportati on nmechani sm (B) 721 and the substrate passed through the
seal i ng [NeGl arh @iyt hdViphgnylerAninaly Hiphaal | n (aRb=sEdiRf chaader 718
is transported to the passing chanber 720 . The passing chanber 720 is al so
made to be-NRR'Uumebsaf st bl is ngsed gas the congaei@uopmpdired pesth nigobdanmber
720 is a facility for inhibiting the sealing chanmber 718 from direct

exposur ettangprer okt e be tng iproaidedrionthé s echadirarapartadt ign sowede ;

substrate is taken out. Besides, a nenber supply chanber (not illustrated)
for suppdynmgdacaebaesléobbphenyl (Y e8P N iishesedas itheg axiysniier comyolned
installed. Although it is not illustrated in this exanple, after the |ight

em tti nowiel éipacomesNhé Abstaprosdeatimghei thnd evapotiattind $Aurce ;
containing silicon nitride, silicon oxide or the like or an insulating film

conpri singsa ¢aghonz cany,an i N LAl deHrmad H,i ¥SHCp6BStyih AYRi€tndmir t her
thereon nay be fornmed on the light emtting
("PtOEP") is used as the organic compound with luminescent ability
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-quinolinolat)
aluminum ("Alqgi") is used as the organic compound with electron
transportability provided in the sixth evaporation source.

It is noted that the organic compound layer comprising
regions having the functions of hole injectability, hole
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 functionregions by simultaneous

vacuum evaporation of organic compounds consisting of both

function regions. To be brief, mixed regions are formed
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element . The DLC ( dianmond |like carbon ) filmnmeans an anorphous filmin
whi ch di anond bond ( SP3 bond ) and graphite bond ( SP2 bond ) exi st
together. Further, in this case, a filmfornmation chanber provided with a
CVD (chem cal vapor deposition) apparatus for formng a thin film by
generating plasma by applying self-bias and deconposing raw material gases
by plasma di scharge may be installed. As described above, by enpl oying the
filmfor Lon, a ratus _shown in Fi 7 i t hout bei.ng.exposed.to the

at mosphef pebSPFEPRRE Y Sk BBt e tufer oM U e RS R BRE 6 1 ng
el ement is conpletely sealed in the closed, space, .so_that_a _highly reliable
i ght en???i%ngalb%‘? TR bSO ARE 2Fh &P A RNFEE 2SN PHEVEHP| £op) y
conbi ned with enbodi nent 1, enbodi ment 2, exangle 1 or exanple_ 2. Exanple 5
Here , alokt &AFPEFPRESTTHIDANGItNS pLeghven LEANEPPFHCE AT tRAJUEEIPce by
using the deposition apparatus of the present invention . Fig. 8 is a
cross- se®t+YrbresFRF ofFe9HN active matrix type light emtting device. As an
active elenent, a thin filmtransistor is used (hereinafter referred to as
TFT) here, a MRGtigmikionfkey fomeeda Gicgt Bmction sgagenetirFqugh
(specifically a planar TFT) is shown as an exanple ( a bottomgate TFT (

t ypi cal | geposttbmi pfsCagherteda Thi ckmess afsid ben ubeth Cur-RdiandexaNpbe, a
substrate 800 is used, which is nade of barium borosilicate glass or

al um nobaresidpcdtted bygsa, vacuumdvapoidattiont et @ ssndd cdmestbsthatebya net al
substrate, or stainless substrate formng an insulating filmon the surface
may be usefm A Mimst intlddd Ieqaion RAthng Heain ERscRhasseo£NsUtd NYOwHm.
treatment tenperature of this exanple also nay be used, and further a

flexi bl erpatDdsteadks aRY: BEUNHs NNED t8 &itHicKhedeYBE 4dfe thi tidtspy or med
as a lower layer 801 of a base insulating filmon a heat-resistant gl ass

subst r at £oxm ahge s6RE R L D rhgibhl) Follbwdd 89S mEtiod JELDYedbRgM CVD
at a tenperature of 400C using SiH4, NH3, and N20 as material gas

mixed region with a thickness of 5 to 10nm by simultaneous vacuum
evaporation of a-NPD and CBP. Thereafter, fabricate a f£ilm of
CBP to a thickness of 25 to 40nm, thus forming 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 luminescent
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 Alqg,; are deposited by simultaneous vacuum
evaporationtoafilmthicknessof 5 to 10nm, resultingin formation
of a fifth mixed region. Lastly a film of Alq, is formed to a

thickness of 25nm, thus enabling formation of a fifth function
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(the conposition ratio of the silicon oxynitride film Si = 32% O = 27% N
= 24% H = 17%. The silicon oxynitride filmhas a thickness of 50 nm
(preferably 10 to 200 nm). The surface of the filmis washed with ozone
water and then an oxide filmon the surface is renoved by diluted fluoric
acid (diluted down to 1/100). Next, a silicon oxynitride filmis fornmed as
an upper layer 802 of the base insulating filmby plasma CVD at a
tenperature.of 4Q0C.using_SiH4 and N20 as terial gas t.he conpasi.tion
ratlo of PPRLSR: T SR PPy AT T & e, 6 £ B f Be S SOPRRRY Loy
The silig¢on ox ni%{li de_fil mhas a thickness of 100 nm (preferably 50 to 200
nm and 8YFhi 4Soh PRefPEURE:- | ayer to form84 a lanminate. Wthout
exposing the lamnate to the air, a senm conductor film having an anorphous
structure (her®t SRRUAfPPROtSAERIEdR Fhe APOVE R IANA IR FEDCEATARPe by
plasma CVD at a tenperature of 300C using SiH4 as material gas. The

seni condtitecfirst pr@arigncrphewsdstayeinfFifg kimis QS oF 99evie) CPEPSYARS
(preferably 25 to 200 nm in thickness. A base insulating filmin this
exanpl e @atferenb- Laydunsttient from Homevenothias leree nuestidad ngnf Bl may be
a single layer or nore than two |ayers of insulating films mainly

cont ai ni egapotratbon sthgaest eespecbivehy aahitbencugawic fddmpaundbayermi t ed
but it is preferable to formthe sem conductor filmfromsilicon or a
silicon gertremn fiormbidyy aBukftedvapordtion Of. thOHd drygahic 63mpohndy.a known
met hod (sputtering, LPCVD, plasma CVD, or the |like). Plasma CVD apparat us
used mayTRhEs Gitanplal spoALASHEE B flemibyedWehEy U thecabbvé D aRFSESei N

bat ch. The base insulating filmand the sem conductor filmmay be forned in
successi nphiirhhetace iyl tdonmpoidisLontasdi MiddaltiRe ané . oF§ensyr f ace
of the sem conductor fil mhaving an anorphous structure is washed and then

a very t8bipS¥hdprbiiBbaaltdtidghBdvhgdifkitisSourds shebfahanaihgysur f ace
usi ng ozone water. Next the sem conductor filmis doped with a m nute

e o e RSB ol By ALESII o) Bo SR8 GO ) 11
by 1on doplng b G daBetEBE Lo BEHiAgTS 14 bEImBY ePLT Brdl i 4041
in an evaporation source as an organic compound with luminescent
ability, another organic compound that serve as a dopant may be
provided together. Note that the first organic compound layer
has a plurality of functions and prior known materials may be
used as these organic compounds composing an organic compound
layer which emits the red light.

It is tobenoted that the evaporation sources may be designed
so that a microcomputer is used to control the deposition speeds
thereof. Additionally, with this arrangement, it is preferable
to control the ratio of mixture upon simultaneous fabrication
of a plurality of organic compound layers.

Next, theone indicatedbynumeral 506 is analignment chamber.

Here, alignment of a metal mask and positioning of a substrate
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mass separation. The doping conditions include setting the 85
acceleration 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 101z atons
/cm2 . 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 seniconductor filmis

SUbl St el o AL o RRLTE, 0SSRl BLbLES L by U ORL AL & S ThsRdyct o

film havi ng a crys ructure reatnent |eve In-an

el ectric_ _furnace irradiation of |nt V\hen heat, treatnment in
an el ect FPCHE é‘cewllil a%f@dkr?ﬁg PERD ra’?{n %llis}ggg‘fen t"eH P §°880C and
the treatnment |asts for 4 to 24 hours. Here, a silicon film havin

crystal 3PrREIFROTILINN FRREDIO ReatAdFidzdneil % the EH@P‘&?PFEQFI“gﬁr( at
550C for 4 hours ) after heat treatment for dehydrogenation (at 500C for an
hour) . AB?H@@“RW%#I FINEGHFERYE LI SY Rt e SO0¢saRd |iiszeRukeind Bipéded
treatment using an electric furnace, it may be crystallized by a | anp
anneal i nérawrﬁé‘r%ﬂﬂpwépébn@mﬁmmﬁé@ﬁn@y@rg@telﬂqtzahpwn-i N tafynthert i ne.
After an oxide filmon the surface of the silicon film having a crystal -
st ruct ur eomprisesvaclinanding pee limioary ebagber $héc|tihat iz sbutti aAndus wave
solid-state | aser and the second to fourth harnonic of the fundanmental wave
are enpl shteldadofdem tloe ook igmmerty dlednbeaf HS6Qdygaaigate netwhbhawn,
crystallizing an anorphous sem conductor film Since the |aser |ight

i rradi at innai sikonabcked td the #Hligmiienth canberg@sEx.nosphere, an oxi de
film 86 is formed on the surface as a result. Typically, the second
harmoni c ( 532vé¥l, Omuimdirad hew foendtebSanmleds BNk EHdthvleasefof
fundanmental wave: 1064 nm is enployed. Wien using a continuous wave | aser,

laser |ighbresaticdl oM a sHoWPo¥REak 28! idUHPbuntRY EaydP4 UydSehcliSm
converted into harnmonic by a non-linear optical elenment. Alternatively, the

har moni Ced 8P4 81 8 d vm'ldfﬂ‘%'l'lgbé JSHPfe 8" 43 Aot 13 JHORKLINBER B ﬁf”f" cal

elenent in a resonator. The harnonic 1S preferably shaped I nto oblong or
elliptic r C I m and
t henpi rr%f%’?éezﬂ an t%P)}na ?8% é%&}egtg g‘i"ﬁggg%gr‘g%/p%enm ;P/lgb'l%gw ?é(é?j&gt this

point is out 0.0 Q 100 pref.erabl Duri ng

Phe i r oaf08T od ™ AAdEASR Atad TR g e e 0

light at_a rate 000 . se al t hou a TFT. can, be forrred

by Usi ng® mb%er?@S#wa BabPEgrvEr) ysf ’i"ifnétéP R Pe 1ot 68 e

second harnppi cs of the continuous wave is, irradi ated thereon,

it is pr%f%}la’ﬁ’r’éalfma‘fh?’?%eﬁl?Jr%rf"lﬁcl’qnﬁv?kh‘bt a‘&‘?y%*?hﬂ‘?% S59Tcthfe after

the laser Ii is irradiated thereon is used to formthe TFT since the

silicon ‘F‘i"ﬂ’?ﬁgzl'ﬂ%l‘giaé@eﬁléﬁoe?sé’ry @ ghte ROteSRONRs AR PnptByier way

crystallinity and electric characteristics of TFT are inproved. For

i nst ancet© atiholrRprSiian TRMber &SRt by using the silicon filmhaving a

crystalline structure before the laser light is irradiated thereon, a

mobi lity is allpdthizoexemplesa depasTEiopschambed Withsthg streuctureon film

having a crystalline structure after the laser light is irradiated thereon,
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 compounds with hole

transportability, a fourth evaporation source provided with a
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the nobility is extrenely inproved with about 500 to 600 cnR/Vs . After the
crystallization is conducted using nickel as a netal elenent that pronotes
crystallization of silicon, the continuous wave YV04 | aser is irradiated

t hereon though, not limted thereof ( after the silicon filmis forned
havi ng an anor phous structure and the heat treatnent is perfornmed for
dehydrogenation, and the silicon filmhaving a crystalline structure may be
obt ai ned, by, t he, second har nonj cs_of the cqnti.nuous YV04 | aser. is
rradiat 4> CTRATSAIAE UhuD Taker U TBE Sy 8 A eioSUPPGEA ISP the
continuous wave |laser. In the case that the exciner |aser of the pulse wave
o Used. SPEEFE BRSPRAITEER RACT ORE FRAIRHE 1 TP 0o 368 HRAOLLAUTY he

| aser density is set from 100 to 1000 mJ/cnR ( typically 200 to 800 mi/cn®
) . Here? D g¥BPOFAGRPT FAPTSE BYRYT1APP&#d tH(AR §rI8 R YR AUE S &R or ned
by laser light irradiation is renoved by diluted fluoric acid and then the
surface P3ofkéRgatPMhittY 020 RaVeRthorvapmradeonasureeRiaiitedhwhbihri er

| ayer an oxide filmhaving a thickness of 1 to 5 nmin total. The barrier

| ayer hepd prgfbifedompéund grbhe ekeetrouttiangppriadifigtived by oxi di zi ng
the surface of the sem conductor filmhaving a crystal structure through

ul traviol et ir¥adisanpted thai igxhéa exanzshhe Ca-Por 16 rmeoysd @si thei ng t he
surface of the sem conductor filmhaving a crystal structure through oxygen
pl asma t vegameatcompounyd wsitihg hpllasimjéyPabspiit ¥ eprrangided dwapbeatipatt o form
an about 1 to 10 nmthick sa oxide film The oxide filmfornmed by the

| aser | i ghépotatdontdirdey MIDATATRYCEMPEOPEE dhaHebiriganilaygemnpbandor med.
Next , an anorphous silicon filmcontaining argon is formed on the barrier

| ayer bywptRSHELEVE & s et inGy frovalded an @nBekbebhlJeFhpSratdiién
t hi ckness of the anorphous silicon filmis 50 to 400 nm here 150 nm The

anmor phoug,giLé €08 -fibb ”%iss etl'angrlgggdi B2y Q%a&ﬁ@fc%hﬁegﬁd’& thi{dendid m

formati on pressure to 0.3 sputtering using Icon target.

Ther eaf t £fan HES t A6 LA EF Provi RAFHCERE 1A FaPodtion source; CBP

is employed as the host material with hole transportability
provided in the fourth evaporation source; tris
{2-phenylpyridine) iridium (Ir(ppy)s) is employed as the organic
compound with luminescent ability provided in the £fifth
evaporation source; BCP is employed as the organic compound with
blocking ability provided in the sixth evaporation source; and,
Alg; is 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 comprises 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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furnace at 650C for 3 mnutes for Bettering to reduce the nickel
concentration in the sem conductor filmhaving a crystal structure . Lanp
anneal i ng apparatus may be used instead of an electric furnace . Using the
barrier layer as an etching stopper, the Bettering site, nanely, the

anor phous silicon filmcontaining argon, is selectively renoved. Then, the
barrier layer is selectively renoved by diluted fluoric acid. N ckel tends
to nove toward a regio avi ng . hi_gh oxygen . concentration quring Bettering,
hnd ther BFoPuLrer e oo R bR B L SRS S Bl s A RS o e
filmafter Bettering. Next, a thin oxide filmis formed on the surface of
t he obt aVAEHYEI9Y Fhiom bR IPRERFARIVPGSTF oS+ g Portd ¥Re EYnFéfeRred to
as a polysilicon filnm using ozone water. A resist mask is then forned and
the siliEBALPRFM i s MeERedSPRCE B gl &Y andi¥R@ sERUEORBuUcRER | Apemed
separated from one another and having desired shapes . After the

sem conduespectayety at erf dnhedf8ge behweersiha hrhsk tiranspoerredegihe oxi de
filmis renoved by an etchant containing fluoric acid, and at the sane
time, thendurieaddockinbersgiora@nd aktmn intesliede OGéeweemrthenblibaking film
mainly containing siliconis fornmed to serve as a gate insulating film 803
. The gatregiosuaadi tige félectwsre tsamsportt aoygimny.nitride film (conposition
ratio: Si - 32% O =59%N=7% H=2% forned by plasma CVD to have a

t hi ckness of Ildfadtdcd¥erst, a&tednfoahed &f farktrSinc€oishdadgionf thiouwghh a

t hi ckness of 20 to 100 nm and a second conductive filmw th a thickness of
100 to 48Bpssit Soh @EEE-2H tbhe tadt’neBSWALDNEmf iIdd8h t4-PBianEMBPRTE, 2
tantalumnitride filmwith a thickness of 50 nmis forned on the gate

i nSUl 3| Bgo AR ANARY hNEllcnt NAGHERGTRN &l dind hisGlenesscalragp nm i s

| ai d thereon. The conductive filns are patterned by the procedure shown

bel ow tof%ﬁ%?%l\glﬂixfeslfln%ﬁzéépgge?oi%ﬁld v)’ftféﬁcii £196 ‘EPE@HBEEEéeoEHEe{bal?anT t he

first con m an con ive filmare elenments selected from

the group, EoN¥a3id8 18 a Fam¥s Hroal t6%a i Gatss Y 0MRAD Phef@HPOUNTS

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 film
of a-NPD to a thickness of 10nm, thereby forming a third function
region. Then, by simultaneous vacuum evaporation 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 form a fourth function region. At the step of
forming the fourth function region, (Ir(ppy)a) is deposited by
simultaneous vacuum evaporation 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 £fifth mixed region with a thickness of 5 to 10nm; next,

depositaBCPfilmof 10nmthickness to thereby forma fifth function
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mai nly containing the above el enents. The first conductive filmand the
second conductive filmmy be sem conductor filns, typically

pol ycrystalline silicon filns, doped with phosphorus or other inpurity

el ements or may be Ag-Pd-Cu alloy filnms. The present invention is not
limted to a two-layer structure conductive film For exanple, a
three-layerstructure consisting 90 of a 50 nmthick tungsten film 500 nm
t hi ck al iligon Vi f t R t ani itride
f|In1Iaygggggln fLﬁg or Q%QJEGQ% aéﬁgfﬁﬁmgﬁptﬁght%rég ngggcgg&ﬁcture

LS i SR il
and the t%t I&n‘f%ﬁh ﬁ%t ?ﬁ%gﬁ’ y g ‘Hl?ﬂlg dued &éla( ﬁ%/ﬂ/é@ n|mepl acegln
by a titaniumfilm Alternatlvel a SI%$|6 L%yer conductlve filmmay be

used. | CPRESNEQERLDEI § LB et %5%%)’: T n Yo rfoad famseé‘f’é‘ﬁl ng of
the fi rst conductive filmand second conductive fil m( first etching

t r eat menPr4Aa8iScEBMBOBRENLAYSFFeat ment ) . By using | CP etching and

adj usting etehing conditions (the amount of electric power applied to a

coi | ed el ect r oleted Hehathduntthef abpwet explabpakiorpihie @rganic sompepate si de
el ectrode, the tenperature of the substrate side electrode, and the like),
the fil mlayen Bbe &orhed bydvegpume@vapodediored frome skivest eyaploragivneat nent
is conducted after a resist mask is forned. The first etching conditions

i ncl ude sppkgeng proREddd 13rithh6 ogan)cpovenpoind90 Nakting ddiflfedernktect r ode
at a pressure of 1 Pa, enploying CF4, Cl2, and OZ as etching gas, and
setting Ehacgasnsrewpeatevedyias tiheseodbndorganicompoldd(laean ) Thighe
substrate side ( sanple stage ) also receives an RF power of 150 W( 13 .

56 MHz ) ekampp@lshcuilsihst Y Nahliteaegly t® €réE fadvvasanal tagedifhapaeea
(size) of the substrate side electrode is 12.5 cmx 12.5 cmand the coil ed

telheCt r OldSs'f‘argés a PLEFSL1 &P ot RV ap St MBS EEoLRBEE. AQWEE idndll SEpPRophi Ch
e Coi

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 cleaning 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, numeral 509 denotes a deposition chamber for
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is provided). The Wfilmis etched under these first etching conditions to
taper it around the edges. Thereafter, the first etching conditions are
switched to the second etching conditions without renoving the resist mask.
The second etching conditions include using CF4 and Cl12 as etching gas,
setting the gas flowrate ratio thereof to 30 . 30 (sccn), and giving an RF
(13.56 WHz) power of 500 Wto a coiled electrode at a pressure of 1 Pa to

ST o SO AR e b S SRR,
i al, i - bi 5 U I,
cubct an ot PEPEL S L o B2l e et L0 Sesgpd B

filmare etched to alnost the sane degree. The first etchipng conditions and
the secofdr8PERi P TOARTIOHETBAEE APURE I PYFEEM0NE ng 1 E AR Next
follows the second etching treatnment with the resist mask kept in place.
The thirdteteitif eBAdtiokied faomiehetiigrmed tafareor 4548 OF dgadas,
setting the gas flowrate ratio thereof to 30 . 30 (sccm, and giving an RF
(13.56 VAL peswr - o BERew.t bt £amHTisEe seh cdiaddd@ 9apTral Presany €h@mberpPa t o
generate plasma for etching for 60 seconds . The substrate side ( sanple
stage ) allS§ weieh viss shntRMG@hdrelgfe6ryn (theg depo6ilben)chambkepn|Cp 02
substantially negative self-bias voltage. Then, the third etching

condi ti oby argateinchezthdwn { hin faosimi letrciwapgt e otrite ta loignmernith ahiamberovi ng
the resist mask. The fourth etching conditions include using 92 CF4, C12,
and OZ aaseBchi ng 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

el ectrode at arprenssréexahpie Pa dépgeneicd eHimsem Widh ehehistgrukb@arabout 20
seconds. The substrate side ( sanple stage ) also receives an RF power of

20 W( 13nownbiMEid. t P APRIN6A I SsaRhbaléyoSLaRéh éhatldr I5d® ¥ekt age.
The third etching conditions and the fourth etching conditions constitute

the secopdyelieRtRgnt b£a] MBlira AlganlicS cphpBEnadRhfe ! RELdN 1Y bald Wi res
805 to 807 having the first conductive |ayer 804a as the | ower |ayer and

the secondgpenducd e daVery SR Rd 18 YRRCEVARYEL L 868 JAERL 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
providedwith 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
evaporation source; o-NPD is employed 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 electron transportability

provided in the fourth evaporation source.
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Next, the resist mask is renoved for the first doping treatnent to dope
with the entire surface using the gate electrodes 804 to 807 as masks. The
first doping treatnment enploys ion doping or ion inplantation. Here, ion
doping conditions are that the dose is set to 1.5 x 1014 atons/cnR, and the
acceleration voltage is set from60 to 100 keV. As an inpurity el enents
that inparts the n-type conductivity, phosphorus (P) or arsenic (As) is
typically used, The first i rity region (n' regiqn) 822 tq 825 are forned
el - ar gh i AR PPRRY gF ada TR i AE A% Fatke Farled | A
this nmonent, since the off current value of the switching TFT is | owered,

t he mask8VEFetHDAREE St BY MG eV BRANA SV AR BhOFf et Hif 6F 9371C

sem conductor |ayer formng the switching TFET of the pixel portion_901, and
a porti oR°PREFBEF . WRAEhEORPTASE St 1P ottt Fepetyans ehahRde
formati on region of the sem conductor |ayer formng the p-channel TFT 906
of the dinjefFtebitity. dvminpecpetighiddfyt Rdsdfing Il Lkl andalechEoRasks
are formed to overlap the channel formation region of the sem conductor

| ayer fokmangpbheabutityit control TFT 904 of the pixel portion 901 and the
peri phery thereof. An inpurity region ( n- region ) that overlaps with a
portion of theAbst enctieeditraddd.ni $hiier erampye c ondnictehgesgloactiisvEbymetie
second doping treatnent using the nasks fromthe resist. The second dopi ng
t r eat nenatian B fscd batwodn Agfferent funpltaphatdgiltonsHey 8 imihdhadepusg i s
used, the flow rate of gas obtained by diluting phosphine ( PH3 ) with

hydr ogenvaeubfitevapseta tionddE 6egahithwneimdsstsahin@bdth thelGhdcaions/ cnk,
and the acceleration voltage is set to 90 keV. In this case the nmasks nade

fromresiegignd. t he MeEONdsORLELEAVEy | aVRIxS®@T VEe dBoBSkaraJaEfehetine
inmpurity elenment that inparts the n-type conductivity and second inpurity

regions 3dd,a06; 3dPy &€ 0 RRArrIBR BEEREEN | ML (BRI 0A" PedPBRD W L
the inmpurity elenment that inparts the n-type conductivity in a

Concen: (418 hd 18R cnd oy 1Bk thd Bl BERLEER, SBicen U £A6T
region. JhLLg; S9PLE96h" SRHEN bl SclfANSHES $8n WnkE o I SN ErifiSport
region.

Practically, after formed a first function region through
deposition of Cu-Pc to a thickness of 20 nm, both Cu-Pc and a-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 £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 o-NPD and BCP. Thereafter fabricate a £ilm of
BCP to a thickness of 10nm, thereby forminga third function region.
Then, by simultaneous vacuum evaporation of BCP and Alqgi, a third

mixed region is formed in thickness from 5 to 10nm; lastly, form

a film of Alg, to a thickness of 40nm, to thereby form a third
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resist masks . The third doping treatnent is enploys ion doping or ion
inplantation. As inpurity elenents inparts n-type conductivity, phosphorus
( P) or arsenic (As ) are used typically. Here, ion doping is used, the
flowrate of gas obtained by diluting 94 phosphine ( PH3 ) with hydrogen
to 5 ~is set to 40 sccm the dose is set to 2 x 1015 atons/cnR, and the
acceleration voltage is set to 80 keV. In this case the nmasks nade from
resi st ang %Qgcsggong ﬁgnggctive | ayer serve as nasks against the inmpurity
CRat 1 ipafts the

el enent npa n-Y?ﬁé conductivity and third inpurity regions 813

, 814 , 826 to 828 are far . The third inpurity regions are doped with
the inpurity erll%{fz‘r%%t Rtac™ hps&: 2 OYﬁee’FPJti‘fB%Jc‘b‘hcﬁﬁﬁ ?’\Figfﬂi?lf:ncampgund
concentration range of 1 x 102 to 1 x 1021 atons/cnB. Here, the sane
concent r af¥Bh Fﬁng8r5§dtﬁg FHREFASE HBhr VRGUFBgPYAPPEAFLPR FEOMt §0UEtH N+
region. After renoving the resist nmask and the new resist mask is forned,

t he four BHeBOPBRRHOR rAGAaHR Proveend ettt fForRecF R 1% dompoundy hayings 818,
819, 832, 833 and the fifth inpurity regions 816 , 817 , 830 , 831 are
formed i AifRexent ipndtiong aespestivgart 8s pthy gdigshogeenict gompeundded t o
t he-sem conductor | ayer form ng the p-channel TFT by the fourth doping

t reat nentaygdhe direcpmesentoinwvénthen ishnwlid podl beehimitesid ondyatbsthde
p-type conductivity is set from1l x 102 to 1 x 1021 atons/cnB to add to the
fourth | apove andrieghodist B8l a8 far(aBa3plurahdtBdF evapgrerdtoior SontPes i ty
regions 818, 819, 832, and 833 being region (n- region) are already doped
Wi th phospsor as 4Fjanic tbhappuadi musridepih i sfhgl e @enbomaltl onheowrigelr i ty

el enent that inparts the p-type conductivity in a concentration 1 . 5to 3

times thesplasphALbedcntere ghé Kidd RAY B af PEubal yPP sF0BHESLT irdy. Here,
a region having the sane concentration range as the fourth inpurity regions

95 is phsSPakcd | ath AL 8. a ThEndid A dd M bitek€dh OPSoBifea B17 » 830
( and 831 are formed in the region overlaps with the taper portion of the

seconc N Giddoiat dboutle AEPHIL o P RLApLIRA! b th TR SO T VI Y

is added thereto at the concentration Tange rom
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

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
layer which emits blue light in the third deposition chamber C509.
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, respectively may be

formed within one of the deposition chamber A503, deposition
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1 x 1018 to 1 x 102 atons/cnB. Here, the region having the sane
concentration range as the fifth inpurity regions is referred to as p-

regi on. Through the above steps , an inpurity region having the n-type or
p-type conductivity is formed in each sem conductor |ayer. The conductive

| ayers 804 to 807 becone the gate el ectrode of TFT. An insulating is fornmed
to cover alnost the entire surface ( not shown ) . In this exanple ( the
silicon [ [ ayij 0 in thickne IS f I D

met hod. a@?&%séeg,a {l’héh?%ise °§‘tr1|rpnlé”‘r? SDEE TR0, m%gy tatoy:éﬁéll%%g%g%/’(jxi de
filmand_a si e layer or lamnate of other insulating_fil cont ai ni ng
silicon ﬁﬁyaéggtﬁ%'&aéy#?é)%é}&m& & ai“geadP?Y/é’ﬁ BHO'E’F‘QSE&WE f[;ﬁ?mtlﬁ’(? Phpurity
el enents used to dope the_sem conductor |ayers. The activation step enpl oys
rapid thQFHQPlSnHBQBPHBd(hﬁ’)&?ru@h@haeq”a% Yahte SHihtetleTedti ation of a

| aser, heat treatment using a furnace, or a conbination of these nethods.
In the exanpl e show1 e gy Fraacensay nperPEgetdehd arnegls tham i s
formed after the above-described activation. 96 However, the insulating
fil m mayobganseneempennd ef t e with veadwm afffer ithe depogditipar ofngheat i ng
film 808 made froma silicon nitride filmis formed. Then, the

sem condarganitmpmpoumds .s uBy ddbeethnen higed af tentbhendegesi 306 t 0x5§6E for 1
to 12 hours) to hydrogenate the sem conductor |ayers. This step is for

t er m nat ang waber iimg thendsgami¢ hongemncbidyetrof otmgéron thienguhgtragen
contained in the first interlayer insulating film808. The sem conduct or

| ayers afe rembywgefareter’ s€syiect highotfiehbe tpr &xsd Mcigyhppuldiayl 6kgahager
insulating filmthat is a silicon oxide film Oher hydrogenation nethods
enpl oyabkempoah@deapéasm@y hyslrosened | on {usi ng hydrogen excited by plasma).
Next, a second interlayer insulating film®809 is formed on the first
interlayer insgdat ] AEmbih Ms80% B LR ABPBER IS oh M b BbBhhBion! N This
exanple, an acrylic resin film809a is formed to have a thickness of 1.6 um

and a sibECQNcPhdhdéfve £ilm being either the anode or the cathode of
a light emitting element (a metal f£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 exhaust 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 operation of the deposition
chamber D510, refer to the explanation of Fig. 1.
In this example, in the deposition chamber D510, an Al-Li

alloy film (film made of an alloy of aluminum and lithium) is
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film809b is fornmed to have a thickness of 200 nm by sputtering. The pixel
el ectrode 834 in contact with the drain region of the current control TFT
904 forned fromthe p-channel TFT 904 is fornmed to overlap in contact with
t he connecting electrode that is forned later. In this exanple, the pixel
el ectrode functions as an anode of OLED, and is a transparent conductive
filmfor the light emtted from OLED radi ati ng through the pixel electrode.
Formed n xt are contact hol gs reachln t he _conducti v I Ly ers t hat rve as
he gat 0 OEPEELEBHCE bReqatatirt HES 2id iRt acts hoF e 9pde PEAUI tdoPie
inmpurity regions. In this exanple,etching treatnment is conducted several
times |ne§‘&g5é§§|%}1emwfso Aldﬁhttﬁ1°§1aé>}é{rrbgé”11t1h€l§8c6‘hﬁs?-‘Pl}eerqod?é‘P loy
insulating filmis used as an etching stopper to etch the third interlayer
i nsul at i G§-VAFHYMt AEAPPRAtEPR sof | atwhineranth Al &liegrti balcggdssdtas an
etching stopper to etch the second interlayer insulating film and then the
first ineéchayethengubapi hgofi dreus EBI chedthahegmigfdicr tadtlect r odes 835 to
841, specifically, a source wire, a power supply line, a |ead-out

el ectrode, a chhbernativelecar @¥®, chamber emépr ved foroomdeli Here Mpror W
Here, the electrodes and wires are obtained by patterning a | am nate of a
Ti film €dofabiohnof Rinckheadhtiag Allhidusic @ast ai i i niiteide 82Amnm in
thickness ) , and another Ti film( 50 nmin thickness ) . The source

el ectrodgisoubreowiae, conneshiopr.el eglmnode, bead- oyt acpheeteadevepenein supply
line, and the like are thus formed as needed. A |ead-out electrode for the

contact \(phfsvafl&n Veien COLEERE WM JHt Hmilttielg aYehehtsUINStd1@hbit! Mhi S
provi ded at an end of the gate wire, and other wires also have at their

ends i npyhL ONE AT o f 65 B PEAL P Sd N TVIR bR P! Wialdihy Bfe BE@EEEQQ@& for
connecting to external circuits and external power supplies .

connect i QHa{?'Eeﬁé ?@&&% n .rn%’éﬂ ‘%FLT r?g%vq_%tdafér EH@rQXEEhﬁ&rﬁﬁe&UaﬁQQ pi xel

el ectrode 83 i ous is In contact drain region

of the Cgﬂéeﬁﬁr a’ﬁnt rf ﬂ'&g 9 4 andg[ésyl é:l rnC%i::ptle 3%% t&%w A CMOS circuit

in which an ne anne are conblned

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 oxygen and water, and employs a means for mechanically
enclosing it by a cover material or alternatively for enclosing
it by either thermally 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 cover material side.

Additionally the cover material and a substrate with the

70



98 conplenentarily and a pixel portion 901 with a plurality of pixels
each having an n-channel TFT 903 or a p-channel TFT 904 are fornmed 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 forned from an
insulating filmcontaining silicon or a resin filn1 In this exanple, the
bank 842 is fo tter i,ng the ins t|n | m made fromthe._organic
Cosin fIERYVEHEERETT b (T Pl FLPReRD Py isthAlRt Pag. SBRG“ERe bank
842b is forned by patterning. Next, an EL |ayer 843 and ih thode 844 of
OLED ar etP3P HRRF oY t12€ ket 8% f1ad@E 1844 SHfibs 8Se FRETHR EBF FBAPHS t he
banks . In this exanple, the EL | ayer 843 and the cathode 844 of OLED are
evaporat%%Sb?OFNQWﬁ%ﬁiﬂ%ﬁ?ﬂ?%ﬁﬁﬁﬁ%%QEP¥ﬁﬁﬁﬁﬁ?ﬁrﬁ%ﬁﬁhFﬂﬁﬁeqyf%ﬁmlng
evaporation nethod is according to Enbodinent 1 or Exanple 1. Hi gh-density
and hi ghap@diiright| sgekedrapage Mol b1 BY tO6rERRET R hevedsitas FBRORERvacuum
whil e heating the substrate. An EL |ayer 843 (a layer for light em ssion
and for teermyl dfrecessiars an wWdrsyilolgitt rewi dsradipthan pro¢ghsingitti ng
| ayer and a free conbination of electric charge transporting |layers and

el ectri cIthiea gdsionpéfecbhnveayemsrovigie dnahblie, senleaivspaicecal moiskuyat
organic EL material or a high nolecular weight organic EL naterial is used
to formatsdatbdisiye matAriEl | ayeticaayekamplé o whilan fier bagiah exidght
emtting material that emts light by singlet excitation (fluorescence) (a

singl et conpoundyif®9 aldy ba gdigdivlid b FANMEEhelspads Bétwesh tthieh@ovadt er i al
that emits light by triplet excitation (phosphorescence) (a triplet

conmpoundiatd oy UaRE ¢ hEBudtdlat e N Pt Bé 1 §AE emdftRiidg MR £SaRed Or the

electric charge transporting layers and electric charge injection |ayers.

Known orgadi-&orfly iRt 8L LRES a{a}rﬂﬂ%geawam%@uﬁoeaml@@a@f@i@wpayIt I's
said that the preferred material of a cathode 844

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 orultraviolet-ray hardenable resin.

In the deposition apparatus 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
ultraviolet 1light as emitted from this wultraviolet light
irradiation mechanism is used to harden the ultraviolet-ray
hardenable resin.

Lastly, numeral 512 is an unload chamber, which comprises
an exhaust system 500j. The substratewithlightemittingelement
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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is a nmetal having a small work function ( typically, a netal elenent
belonging to Goup 1 or 2 in the periodic table ) or an alloy of such
nmetal. The light em ssion efficiency is inproved as the work function
becones snmaller. Therefore, an alloy material containing Li ( lithium)
that is one of alkali netals is particularly desirable as the cathode
material. The cathode also functions as a wire comon to all pixels and has
atermn cLr i N term,pak 1 p i r : Lon
B R e R

swi tching _TET 903 h rrent. supply JTET_for ED (the, current .contro
TFT) ar eggh%%“‘ngent%%?hg,iolgfg‘dglone%hﬁi %)'%é)]yuetd gg?lc%g tHAL § tlti 5% RS %1et ed

t her eof various circuits forned fro | ural . TFTs, may be. provj ded at the
end of ¢ fie BaPEYRFELEF oReTBnHPRCoRE TE P h S et Frek MDA LA

cat hode, an organic conpound | ayer, and an anode is preferably sealed by an
organi c resin, TR1PHrfAuts &ay PR fae6d¥) FAgPLined il Emodingd ingocan t o
cut the OLED conpletely off fromthe outside and prevent perneation of
external33u§§?§£€§§,1su€ﬁ B¥amplet4re and oxygen, that 100 accelerate
degradation due to oxidization of the EL |ayer. However, it is not
necessary to provide the protective filmor the like in the input/output
term nal portions to which an FPC needs to be connected later. The FPC (

fl exi bl eEgainpled4circuit ) is attached to the el ectrodes of the

i nput/output term nal portions using an anisotropic conductive material.
The ani sot r opi Azncunetidillwve foramat iah appacatposed the aimesti@mariddndeacti ve
particles several tens to several hundreds umin dianmeter whose surfaces
are pl at adsbyivedoritineatd keferBacaotdluig v .parhiEigs & adler hamkkylconnect
the el ectrodes of the input/output termnal portions with wires fornmed in
the FPC 761 @eaesssr tAanpdrdaltibnl MrdMdeasad Cth€ Utahh¥ppetatighng

pl ate conposed of a polarizing plate and a phase difference plate nay be

provi dedcRagbén 163 8l provyabe mtae@raﬁbébeygatwﬁ rheh SneRA ). 782 Modul e
type light emtting device to which an FPC is connected is conpl et ed.
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 fromthe respective 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 (amagnetically 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 preferable.
Hereinafter, the respective treatment chambers will be

described. Incidentally, since the transportation chamber 701

is in decreased pressure atmosphere, the treatment chambers
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This exanple may be freely conbined with Enbodi nentsl, 2, and Exanples 1 to
4. Exanple 6 The top surface view and the cross-sectional view of the
nodul e type light emtting device ( also referred to as EL nodul e )

obtai ned by Exanple 5 are shown. Fig. 9Ais a view of a top surface view of
EL nodul e and 101 Fig. 9B is a cross-sectional view taken along the Iine
of A-A" of Fig. 9A. Fig. 9A shows that the base insulating film401 is

for med 0{3%&):9?“% e @@¢£o499e<fc95nsggg?%€%%ﬁ hénsf6ePd7 BONgLpY, ember

and the e pixel portion e source side driver circuit

404 ' j ' it 4 ) +1Ih i xel
port | on S pprecfd PEg i dilantd Bibs (b G ERCLRIZ) R0 n b 6RE 0
Exanmpl e 5. _The, reference n ral. 418 is an organic resin and 419.is.a

L{I’LE ﬁzéor(;ﬁ: ﬁr

or of ect | GEAFHTRTOHEUFRel bt ¢ FRA RIS heoRr fvar iRl T RerbrBhodte
covered by the organic resin 418, and the organi ¢ resin_418 is covered by
the pr ot BEPF ber PEIMRy 44509 ol @S Pt L2 JRPAR td CAII Y TRR NS EERF ba by
the cover material using the bonding nmenber. The cover material can be
adher ed 9% CZYORPPBriamBaielRlogesrandasrridL brts rassudiiscradnet#cabliyti on
reference nuneral 408 represents a wiring for transmtting signals to be
i nput t edf 192 biRnd et ¥RR reerke o kAquAay RUMR Jist PASLexiddPlehe gate side driving
circuit 403, and it receives a video signal and a clock signal fromthe FPC
(fl exible prirfit Eirsti theqomentdlchopdedpmtesanlesd charberfian casryimal . I n
addition, here, only FPCis shown in the figure, but a printed wiring board
( PWB ) ouy detbinachiibpasing)s a-RO@bstiadtieght Thei 1oadgchavber 704 tie
present specification is assuned to contain not only a light emtting
devi ce itembécted tal theatsdmdporthwbore ehaRbGear 7PV B-hisowdh ac petlet 'h@dat 0. The
cross-sectional structure shown in Fig. 9B is described. io0z

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. Further, 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 transparent 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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A base insulating film401 is fornmed on the bondi ng nenber 400. The pi xel
portion 402 and the gate driving circuit 403 are forned 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 § ?Pined with the n-channel TFT 413 and the p-channel TFT 414. The
TFTs ( incC uding 411, 413 , and 414 ) may be manufactured according to

n- channel TFT Exa Ie and. p annel . TFT o Though only the
current suppl Ci%ﬁffa ESQ g?gﬂfe%oﬁ?rﬁgxqggeﬁilfh?gggﬁogﬁ in Fig.
9, it goes mnthout sa ying that it is_not limted thereof, various circuits
formed fFRHFHIRT APt PRESTER TRt ?)F‘S&F‘&&?S&art%o%h'Eil‘b‘fl’HtEOBSPE’“éFé@t‘r ode of
TFT. The pixel portion 402, the source side driver circuit 404) and the
gate si def drhe efuks trakia PaAGTesr shropabdtha feEnakivn Qb #Ped8cesrding to
Exanpl e 5. The pixel electrode 412 functions as a cathode of the |ight

emi tti ngcatkedat(in QEF raseThanpanrdg) sof stheoddshtapmikEipet flement porti on
of the pixel electrode 412. The organic conpound | ayer 416 and the anode
417 of taed|thphtmetal tnagk elnshdite ald gnoemdd cbambhe pPRelsetentectied412. As
the organic conmpound | ayer 416 , it should be appreciated that the organic
conpoundté ayre ( taxranapenrthdionar chamgeout 701 ghthmigdsi an gatlenoveoent of
carriers therefore) may be forned by 103 freely conbining a |ight

em tti ngrhéyd®ntAILL) adidie ey @& fifedeiobirghayer compaindl £L1is Catdar ge
injection layer. The anode 417 functions as a commobn wiring to all pixels |,

and is et@ehdd Callliynmenrest @t el Re 881 MAeK4LAA PYA4ANA NGOBERES FRAE Yok | NY
408. Further, elenents which are contained in the pixel portion 402 and the

gate si dor GhbWuk Eidteiia 403 it adde R averRd e d ber apade #1{gnménOr gani ¢
resin 418 and a protective film419. In addition, as the organlc re5|n 418,

it is pr&i&ﬁ@@} e 1ourefed, tr@@ﬁ@%ﬂﬁnﬂn@%hﬁmﬁaéi‘”ﬁ@r gntcoRbeehatgd

visible Tight to the extent possible. Further, it is preferable that the

organi ¢ 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, Cleaning 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 O) is introduced into
the film formation chamber and plasma is generated in the film
formation chamber to carry out dry cleaning or Ar gas or the like

is introduced and physical cleaning by sputtering method may be
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resin 418 is a material which does not transmt inpurities such as noisture
and oxygen to the extent possible. Also, it is preferred that after the
light emtting el enent has been conpletely covered with the organic resin
418, the protective film419 be at |east fornmed on the surface (exposed
surface) of the organic resin 418 as shown in Figs. 7A and 7B. The
protective filmmay be fornmed on the entire surface including the back
surface of fhe &P§trate In such a case, it is necessary to carefully form
t he protectlve frImso that no protectlve fllmportlon is formed at the
posi tion V\/nere{t errexternal ut .term Eﬁ% rov ed A IE’rask may be
used to preven £ ﬁ'emor'Fg Iiyﬁélgpr()& e(?fll e8P H1S Pgt S 582? on. The
external input termnal portion may be covered with a tape such as a tape
made of J@f dh W FEYPsPeFell2 B hiftr I9PNGTEH 189 B WAkkilfy lP&ﬁéltlﬁdaa@/D
apparatus to prevent filmformng of the protective film The 104 silicon
nitride theém wave perefatad dreyg MeOFranEmlhEgdbe s odagnat désphargeti ve
film419. The light emtting el enent constructed as descri bed above is

encl osedtwbe h thireughot & c waveguiide.419Iroidenpirblel y firogl atket e vayght
emtting elenent fromthe outside, thus preventing materials such as water
and oxygescinhlatoradeeberenplaged doathdés cdse het wagane abonpgognd5s| Gyzr by
oxidation fromentering fromthe outside. Thus, the light emtting device
havi ng i hpradddted.i aputther| soctheapledmaiscdiagye tuben tthe deposiveon to
the sealing of EL |ayer may be conducted by using the apparatus shown in

Fi gs. 5 gas 7fs Anndpldredafrangangas istrodwet vablpipen wAschha pexetiwd ect r ode
is used as an anode and an organi c conmpound | ayer and a cat hode are made in
| am nat | @ed HNEY] CFl, | GRICIM, RagbeatdddnN TRRAHdctive §8€ id decsmpssed di cat ed
in Fig. 9. Fig. 10 shows an exanple of such an arrangenment. The top view

thereof 4 ﬁ_th@&ﬁ&?@lﬂ%ﬁé‘ﬁlé&ﬁa ¥l §¥ha baunt vl fﬂcﬂra&ié&ﬁ! iy #énéf@fé‘é ore be

omtted. ructure shown 1 n the cross-sectional view of Fig will be

descri beghe Apa b 1SAH %hé‘geé' £A-6d4n! %hé%%%d 191'%x%d%%'%ibhatp%p%0%n@“£’s a pi xel
portion 602 and a gate-side drive circuit

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 film
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are formed above the insulating film 610. The pixel portion 602 is forned
by a plurality of pixels including a current control TFT 611 and a pi xel

el ectrode 612 electrically connected to the drain of the current control
TFT 611. A gate side driver circuit 603 is forned by using a CMOS circuit
havi ng a conbi nation of 105 an n-channel TET 613 and a p-channel TFT 614.
These TFTs ( 611 , 613 , 614 , etc . ) may be fabricated in the sanme manner
as the ng 2L TR 5 h - shann E§ P :
Though oﬁﬁgﬁtgﬁghgu&r entelfﬁgg})}y F?%p%rSEéﬁ%ar? ?he S;Er -e&nt{lcrgﬁﬁlgglltg?gT 411 )
is showm_in Fig, 10 , it es without saying that it is not limted
thereof,r\?gr Fgggrc%?cﬁ?f% ormed fromplural TFTs may be provided at the
end of the gatg}jel ectrode of TFT. The@Ei xel electrode 612 functions as an

anode of the |PYHHTUEHTTIN Y CEReSt tEBPEDR) 92 BA i RAE 4 o I PRIGDAE
opposite ends of the pixel electrode 612, and an or gcani c .conpound | ayer 616
and an afB8ROBE? bl eTRpiding a9t @t Hredtdrndd Braperkéepi xel
el ectrode 612. The anode 617 al so functions as a common w ring el ement
connect e@ft 8 haiet Hei¢r ks REAPSLRLE & fidlCaltrpnEperddngd PEFEPETEPC 809 vi a
connection wring 608. All the elenents included in the pixel portion 602
and the §agbhtsembtiing @ropediivt. 609 an e lkeviaratl thanspord iagonsoBerty an
organic resin 618 and a protective film®619. A cover nenber 620 is bonded
to the etenebe Faymedby an adhesive . A recess is fornmed in the cover
menber and a desiccant 621 is set therein. In the arrangenment shown in Fig.
10, the pixel Bhefilndeorns tisaclesnbidie(Aat7i06des shnhectad torgmatertaipound
| ayer and the anode are fornmed in lam nation, so that light is emitted in
t he dir eeépdaceheh hechudrioay | 70 £ throiyh H)@ateNvdo .t hent 6hegnatedEds have
been described by way of exanple , the present invention can be applied
i rrespectépyeadéménechbmber 714, aheater forheating the 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 lower. Further, since
the material replacement chamber 714 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 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 £ilm formation process in the £ilm formation

chamber (A) 706, the description of Fig. 1 described in the
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structure. For exanple, the present invention can be applied to bottomgate
( inversely staggered structure ) TFTs and staggered structure TFTs. This
exanpl e may be freely conbined with Enbodi ments 1, 2, and Exanples 1 to 5.
Exanple 7 By inplenenting the present invention, EL nodules (active matrix
liquid crystal nodule, active matrix EL nodul e and active matri x EC nodul e
) can be conpleted. Nanely, by inplenenting the present invention, all of

the el eCkrBGnet PTEALSLA! Qb €0 | a4 W DM R0 AP, DU It are

conpl et ed. "owi ng can be grven as suc ectronic equi pnents: video

canmeras; digit cf&gg{gfl he@lm{rParrE q: t%wpel aéi g(ngn%g&l %hax%e d"76$| a)c{is) car

navi gati on systens; car os, per Konal Corpurers; porta P& i'nfor ftat i on
t I bi | t I Gt b t
SRS Uy arsE P90chm SpReiig  Thior & stk (ool

conmput er _whi ch coggg;ses :_a main_body 2001; an |na |nput section 2002; a
di spl ay $@EPALACD ’mﬁﬁﬂ(é)kHVbGQFHUSBGH9@@@ (ppf 1 EH@QF?Q?dﬁldeB Bamer a
whi ch conprises: _a main body 2101, a display section 2102 ; a voice input
section EIBSthBbép&FFGﬁUIG?n1%ﬁ@@%ﬁ§§h@1 aQ%RQ@?%P?r@H@EYQHGmBﬁrlnage
rece|V|ng section 2106 etc. Fig 11C is a nobile conputer which conprises
;. a min Bééyafz@mﬂfgaéll(%ﬁﬁmﬁoti@ét¢€)ri:1282(}2-keaﬁdhﬁﬁg@gr&éhﬂi Prgssé@tpﬁn 2203;
operation switches 2204 and a display section 2205 etc. Fig. 11D is a
goggl e t ¢he 8iipl fgrodtidn compmbers(Ah HE redode 230ovedl .di spl ay section
2302; and an arm section 2303 etc. Fig . 11E is a player using a recording
medi um i n whi diext prtbgrenmesal 0@ dedotasreifnidmt format ton ethambeasfar
recording mediun) which conprises: a main body 2401; a display section
2402; a speakry &esdcaid Hdinid reMPoling £IRt B d484poandiopenathed
swi tches 2405 etc. This apparatus uses DVD (digital versatile disc) , CD,
etc . foan8heamed ddliangiTRdEYHina8DEn CalafieéF O(H) MiShe BRPMEEbAhA O on

chamber (B) 708 is connected toatransportationchamber 701 through

a gate 700d. In this example, a film formation chamber with a

structure shown in Fig. 1 is formed as the £ilm formation chamber

(B) 708. In this example, in a film formation part 709 in the

film formation chamber (B) 708, an organic compound £film emitting

green color is formed.

By successively depositing organic compounds, an organic

compound film 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 film formation chamber (B) 708 is connected to amaterial
replacement chamber 715 through a gate 700h. In the material

replacement chamber 715, aheater forheating the replacingorganic

compound is installed. Impurities such as water can be removed
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filmappreciation, ganes and use for Internet. Fig . 11F is a digital
canera which conprises : a main body 2501; a display section 2502; a view
finder 2503; operation switches 2504; and an i nmage receiving section (not
shown in the figure) etc. Fig. 12A is a nobile phone which conprises: a
mai n body 2901; a voice output section 2902; a voice input section 2903; a
di splay portion 2904; operation sw tches 2905; an antenna 2906; and an

i mge in i 7 j (S.,a
portabIeBE%XES?EFg éOHIC r%%%? mﬁpiﬁﬁ%%ﬁ%gFégégpa ﬁ%ﬁ t{ﬁékr%ﬁﬁ%é%ﬁ:splay
portions and _3003: . a r.ecordi 004; ratjon swtches 3005
and an aﬁ?‘&n o0 elﬁggh %’630%9 é“tscpr lf-‘@‘ga}gg zl%rsgg &8?"’% \A/r#‘é]ﬁtlé%]ﬁ‘prsllélé? a
mai n body. 3101; a.syppor sectiogn 3102 d, a dis portion 3103 etc.
'n addi t FBR, MAE ARl D ERp et At g dlﬂ‘-{isl%nar?%%%d s iz8d or

| ar ge-si zed screen, for exanple a size of to 20 inches. Further, to
manuf act G&°PAEIS Pé‘B‘PaﬁFHj”é}Jte A krepieg té’iez’ébs idgindegr efepdpressyre.

mass- produce by gang printing by using a substrate with one neter on a
side. Asthesidysisiegiakepd, in decazgpsedapres swifget ber mmeopgarpcompeand on i s
extrenely large) and the invention can be applied to el ectronic equi pnents
of vario&s dngzeodumede inist fhemekhet oyfisddgevi ddwenofthdi Bresswpe eisan be
achieved by utilizing any conbination of constitutions in Enbodinents 1 to
3 , and Bsanpheedkta thé saEsAMPYEL &s| thahefpthe &iflmefermd toiormchembert,i | m
formation nethod is described. As a typical exanple of a physical film

f or mat i ohheegate, 7@ ats wwpeved dratsupp dnesit fulrenr®rgahilkcncbmpeuagotat i ng an
evaporating material from an evaporation source under vacuumis known.

Furt her, the depogfiitien s @nothe hABiaaloff theEfidmBdindt 1631 BREmbEYD

(chem cal vapor deposition) which forns a filmby chem cal reaction on a
subst r at @né W5 F e D lcompoanda P8l thes KIdMed in the deposition source in
the f£ilm formation chamber 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 referredto. Incidentally,
similarly to the alignment chamber 705, a cleaning preparatory
chamber 722c is connected also to the £ilm formation chamber (B)
708 through a gate (not illustrated).

Next, the numeral 710 denotes a £ilm formation chamber for
forming a third organic compound film by a deposition method and
named as a £ilm formation chamber (C). The £ilm formation chamber
(C) 710 is connected to a transportation chamber 701 through a
gate 700e. 1In this example, a film formation chamber with a

structure shown in Fig. 1 is formed as the film formation chamber
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The present exanple provides a novel filmformation nethod. 109 That is,
when an organi ¢ conpound material is evaporated from an evaporation source
inafilmformation chanber, a mnute anmount of a material gas which
conprises, as an ingredient, a material which is smaller than a particle of
the organic conmpound material is made flow to include the small atomc
radius material in an organic conpound film As the small atom c radius

mat eri al S on i or lur al; _Kkin : il.a up gas
(ronosi | égz, 7ldl?'si Flarﬁﬁgnsd %A il%éngn)h,g%}@%%{%%ﬁge%ﬁ ,Slllénlrilgl g%cgi

hydr ocar H4 be. " fore the
gas s 1 pernduai ity nshher (710 (S0 PRt B SR R EIAFHELD |
gas purifying chipe. .Accordingly, it is necessary to provide the gas
purifyinéXHﬁcﬁgg rsbstﬁ%fmﬁéter the gas is highly purified , the gas is

i ntroduced into the evaporati qn apparatus. Thereby, oxygen, water and ot her
i npurities conthiFHRFSSTiY s SERASHELIBPRT RS ¢ IS TR 8FEFBLCI t i s
possi ble to prevent these inpurities frombeing introduced inside the

appar at uSOMPBRN@ xEhHT ccomipels ot £ayas g SuprtigngdeBrapesEdefal scem
into the filmformation chanber in which an organic material is deposited
by evapofftihmle Spiactinapregerityi delight emiftingpaoper tohanbéeckingrs into
athin filmwhich is formed over a substrate by depositing an organic

mat er i al peoPPOERAL @M fawm tdret rvnp poransper tdawr paoperdy, canshal Foanedi c
radius SiH4 as it is or siHX is buried between relatively |large particle
radi us or gani (Thaf timFlormaltdon dsanbeheCEJilaisednnactéd tbid matéuiahg 110
evaporation, the evaporation source is heated at about 100 Because

nonosi | ahep hasemeie celigmiset | D6 tngargt W eyatfe atowdt. 550 ~C , it does not
deconpose. Depending on an organic nmaterial to be evaporated ) it reacts

with SiHA or Stdyaddirdpthear LONFoLmEtiohUtdedss RACEhS EiQxy §6Ffm&aPion
noi sture) slightly remaining in the filmformation chanber is captured to

form Si Qhampseec§ 01001 $hel Abswiphibh dff #Glr 1ei&ddSEdd Noh aPner gani ¢
material can be reduced in the filmformation chanber and in the film As a
result, ifnodiment 1 and the example 1 should be referred to.
Incidentally, similarly to the alignment chamber 705, a cleaning
preparatory chamber 7224 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 f£ilm to be an anode or a cathode (in this
example, a metal film to be a cathode) of a 1ight emitting element
by a deposition method and named as a £film formation chamber (D).

The £ilm formation chamber (D) 712 is connected to the
transportation chamber 701 through a gate 700£. In 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 film of a cathode of the light emitting element

is formed. Incidentally, elements belonging to group I or group
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is possible to inprove reliability of a light emtting el enent. Wen there
is a spacing between the organic material nolecules in the film oxygen
easily enters the spacing to cause deterioration. Because this spacing
shoul d be buried, reliability of the light emtting el enent can be i nproved
by using 5i1f4 , GeH4 , GeF4 , SnH4 and hydrocarbon group gas ( CH4 , CZH2 ,
C2l1-i4 and C6H6 ) . As the above organic material, a -NPD

(4, 4' bi s1EN:GnappEbyba1 b EBEW'méﬁ” Be] cbi 8b8o¥! da BEPLK hasaeimial ne)
MIDATA (4,4' ,4 " -tris(N 3-nethyl phenyl - N-phenyl -am no) triphenyl am ne),

A3 (tris-8- Gh O @ '191%&.1:{‘9@{%2: éﬁ?ﬂérfr(b‘éahé’ﬂ: %%?xe%%eﬁ%ﬁ%tt%?lﬁlhe

present exanple Is effective m'ng a mxed region shown in ki g.4 by

CoevapOr BLb9oRENENaHERRSY Ly N o LUK G0AL 68 O H(NRNLNG AR Glgct ron

t ranspor Gnct i on resu a I|g £ emt

el ement is gve cuum.deqr ee of rmat i qn chanber i's
10-a 10 fﬁﬂ%??ngpféﬁma 7i%0- SruisaRes fo ﬁe# §' ke tar8humm) or
a turbo nol gcul ar _pump o ﬂgﬂ netic float t}rl[ prQvi ded for a_vacuum
evapor at PBRAPFPELY frefie tehk S cHAPERT A wi I’i‘cllt‘?@nftlailrlrﬁ’f oPBE-BR1¥n&Rber .
Further, when a surface of a material_of an inner wall of the film

f or mat | oRNEHAHESAMERT (FhAMbaR, 705, 1856+ SR LRI RTSRAFAT AR SheTbeTad 28%ygen
and water can be made small . Therefore, stainless steel §SUS) or al um num
m rror ediBycerrReted @lise 61 Faaifign §°&‘§'@G.1°11h§1‘1é159?r i ¢P) J YFosbrprght o

mai ntain a vacuum degree of 10-a to 10-1 Torr inside the filmformation
chanber . aFgatfefnot hhlestrhtedlkh as ceramics treated to reduce a pure to
extrenely small nunber is used for an inner nenber. It is to be noted that
it -is preferretuttiwr i heatingueschariisre £oF dlertsind e noe spexanitvey £liilme
average flatness of 3 nmor less. A constitution of a filmformation

appar at uSotrmatien peleantérs nveninstaMidd ilve el aifnetieusing Fogmathon Fi g.
15 shows an exanpl e showi ng a crass sectional view of the filmfornmation

appar at ushafibéhe( 0y €@} tHw efitlind Forhiathioh thambere\(8porasi, 08havskik502a
fixed in contact with a substrate 1S01 by a holder is provided. Further,

under it fofH@PLERIChAMDERU(EE MO &ed ThkoB8H1 REHHhaA3RMERaRbe BRID)I7 gt ed at
different tenperatures respectively are provided. It is to be noted that

these evepRESLLONE BPUILRR BECHIY QA¥ipded tARROSA GRS rlelipediiFer 8hSmbers
can be removed.
Further, each of the film formation chamber (A) 706, the film
formation chamber (B) 708, the f£ilm formation chamber (C) 710
and the film formation 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,

"! or lower for 20

amount of leakage should be 4.1 x 10”7 Pa.m’/s
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 film formation chamber.

Next, the numeral 718 denotes a sealing chamber (referred
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A material chanmber 1508 is a space of the evaporation holders 11z 1506
conprising a conductive netal material. Wen an organi ¢ conpound 1507
provided inside is heated to a sublimation tenperature by a heating nmeans (
typically a resistance heating nethod) provided for the evaporation

hol ders) it is deposited over a surface of the substrate through

vapori zation. It is to be noted that when conducting the evaporation, an

el ectrode 150 iLs noved-to a_b9 sbtlon vvhere it %955 rﬁ(&t B %vent the
am rﬁ) d;lﬂ%b a E’i\ ect

b i
evapor at I~ 3R° Fir fhef, S? lln?ganl C conpoun I'S ‘provi resp8ct| ve

Cvapor at b ToRhEPambef 1EA BhEoRAR S e PR evdl ShediHA 1P ssﬁwé'eﬁgthf
mat eri al asmthefl m_ The material gas 0 in jingredient of the
matorial 708s # L REARIS ofOFnt PRI Y SRS The Lt Ok AT NG GIETETT

preferably O . 1 atons%to 2 atonms% . As a gas introduced into the film

f or mat i oARGhahpER |SREPE 19 faRigd @it a Fiher BreqtmrRt 46/ %1% pgoLr6Hiagdsi | ane
group gas (nonosilane, disilane and trisilane) , SiF4, GeHq, CGeF4, SnH4 and
hydr ocar bba fgrage Light et ingelipmenCApompoy THHE N wadierhandisedlimge film
contai ning an organi ¢ conpound forned using Fig. 15 contains the materi al
gas or thé machanhgalbly eviitiofa chvemramatenlajosr nemplpydmgameansi sfure are
hard to enter the film Therefore, a light emtting elenent using this film
cont ai ni agalhegowfthi & thapoesest ting Npesore o a B4 icabddbliey refsumt.her, when
conducti ng coevaporation by evaporating a plurality of different materials,
two ki nds of xgameCcovapamatdsihlll glase, Jenaniiaeopiayt byvapar méedland t he
above material gas is introduced to forma m xed region containing the two

ki nds of maygB8i smpDepedNdsovidicbrt N ritieeidadle gAghe! ikheadRaBetingoethent of
the material gas. Further, after evaporating the first organic conpound,

the Secopgver gty GAEeYad. i1t SNGRDE e ll] YR QirdrithiSRTR LV aPREBhE AN
at nosphere and the above material gas is introduced to forma m xed region

bet veen +hg dohea! nkbBELAPRR £170L0BaRRM LN SREEACHSIAGLLAALpEEGHOR. I

t he present exa rst organic conpound Is vaporized by previous
resist anffgl@@%&di%l%%deigrﬁelfx{: rl%t 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
treatment or UV radiation treatment. It is also effective to
put an absorbent 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 barjum 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 UVrays 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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shutter 1509 is opened during the evaporation. Thereby, it is dispersed
toward the substrate. In this way, the first functional region shown in
Fig. 4A can be formed. Next) the second shutter 7.519 is opened for the
evaporation to forma mxed region. Further, in formng the m xed region,
the m xed regi on may have concentration gradient. Further, the present
invention is applicable when a material capable of converting a triplet

excitati rgy. into | ight emj.ssiop, LS. d t he m xe ' as a
dopant . e eher e rbho Brshdih g At apsr ot vk s S Ll cheRkey
directio of evaparatjng organi c conpoynds .are crossed at a position of an
obj ect tgfﬁem%¥a$%r%ﬁ%ﬁ %h)Y%%ﬂuqIﬂy(ﬁﬂﬁ%ﬁﬁ?%&ghﬁogﬁﬁsSéthﬁfggdpﬂP?h each
ot her. Further, an adhesion prevention shield 1505 is provided to prevent
an organf® %ﬁ@ﬁﬁd”l?‘?]b?nté‘&hg‘??ﬁ%‘?%“%o?%&e 9 BYCtHS 49 FRFBLRBL I on
chanmber during the evaporation. 114 Furt her, because the evaporation

hol der 1896 FRIAHER Y PYhEQPPRgORRERALLIQY c P A A ian Wd thaP¥EEeRo a

hi gh tenperature , it is preferred that it is covered with a heat

i nsul at i ayC mat@y gprn1BeLremantes bYptaEFvl v PWe the rRyegesF ghovagwamt hat it
does not inpart damage to the filmcontaining organic compound. It is

possi bl ecomdyehen at #rgicidiraligt when conceatzpbiani ofi arylen-582d eaherct ed
with a high frequency power source 1500a through a capacitor 1500b and an
el ect r odes IffRterdhiy Rercreasesiphtiono . gappmeyr lowert + oduc édei noatidatypn to
nonosi | ane. Further, instead of nonosilane, AsH-, B2H2, HFd, H2Te) Cd ( CH3
) 2, Znth&€Hngide ,of d geadlihg Jittintber Bald mayt bempideglsugdlzieidum Di
triethyl galliumcan be used. The present exanple can be freely conbi ned

W th eithels dsef thdpdesBiare istoppl sad vk pRE-gliniowithAacRighg to the
invention, while a substrate being heated in vacuum deposition is carried

out and furdn ﬂiﬁfb%rﬂ@%sr - tirek BRES sbS akOkBEgre$lnt NBEnar 2L P& 6
conmpound | ayer with a high density and a high purity can be forned.

Further, o 2¢cOf dé A tihd NMud SIRNT419N, While a substrate being heated in
vacuum deposition is carried out a plurality of times , so that nol ecul es

between respegid.yel y np)%gg'i?grg{:fg%gﬁéi‘f{é %{sefﬂ#gec}.z%eﬁ%e&onﬁég%&anl&y’ I n

the case of formiig t cules in e m xed regions are
fitted betd ofea (ROFHIGHY 7191® FhbVbRgsYRY' BEnEEP PSoIEe"SAStI4 Tt her
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 720 isalsomade tobevacuumbyinstalling
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, the 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 example, after the

light emitting element formation, an insulating £ilm of a compound
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the brightness deterioration can be suppressed. Further, according to the
invention) in a single filmformation chanber, it is made possible to carry
out annealing in vacuum before filmformation, annealing in vacuum during
filmformation, and annealing in vacuumafter filmformation to result in

i nprovenent of the throughput. Further) according to the invention,
deposition materials adhering to jigs installed in the inside of the film

formati og,ARARLARYS sariqcban%twde ofg il dr [dRfY Nt | £he appREALYS g6aNn be
renmoved wi t hout eXxposing themto the atnospheric alr VWHAT 1S CLAI MED

IS 1. AnEhhH‘tERé'?ﬂnPBoﬁg é%ﬁgt eEQEPL}r}EQBHQa é@L%V 1 dnSHRLNAL e by

dep05|t|ng an organi'c conpou rial froma |t|o source prOV|ded
opposite to.the substr said. filmfaormt tu |n a film
for mat i off® Eﬁgng Y%§ﬁ§iﬂn%ﬁ9%gPar§uB§F'q? 4 erelntE}1 %e gp o &8ur ce
provided in said filmfor tlon nper a rOV|ded in said film
ot of LERERber TR DS AGRERE HoE ﬁqﬁ%&% birBareas T an A tRbate
provided in said filmformtion chanp or heatin and a vacuum

k.
gas di schalfein PBichehtanentbends 3P vBEﬁﬂ?naé\?agﬁanhge ?@%314 (PR PORPAEL i on

chanber, wherein the filmformation chanber is connected with the vacuum
gas di scREiL§E togathamt ENZYDEE. In thi Sappae attus L ABSHRalg A CORRPRTL,
wherein said filmformation chanber is kept in vacuum degree of 1 x 10 3
Torr or bvoEidpdewitiheca GVD Nchgmbgak vann deposd tiend| apparakhsr €en a
plurality of deposition sources are provided and contain organi c conpounds
respect i ferpihgva nichih fFfidme by Henerpbdhsgaptasna |hyaspplwd ngy sed fobiake
organi ¢ conpounds are simnmultaneously deposited. |17

and decomposing raw material gases by plasma discharge may be

installed.

As described above, by employing the film formation

apparatus shown in Fig. 7, without being exposed to the atmospheric

air, the processes can be carried out until the light 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, adetaileddescriptionwillbegivenonalightemitting
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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4. An apparatus according to claim1 wherein the tenperature Tl of said
substrate is controlled to be |lower than the tenperature T3 of said
deposition source. 5. An apparatus according to claiml wherein the
tenperature T1 of said substrate is controlled to be in a range from50C to
200C. 6 . Afilmformation apparatus for formng a filmover a substrate by
depositing an organic conpound material from a deposition source provided

opposite to the suhshhaberrsaldddileNdaanyahi OnaApPaiFatus sCONPEh dgn a film
formati on chanber to provide said substrate therein, an adhesion prevention

means proyj LN sai bl r [ ghanher i f | ek fd rmation
in the i n%;éérjrﬁng/é 1 ;asg)oﬁ'gg)t i %Eﬁeﬁi (%&gvir&%ed i rll géf%é?%;ﬁ%%do%nédl ?rﬁ‘&‘ghanber
for heatipng the adhesi prevention nmeans; the deposition source provided

in said fi ormation chanber, a neans provided in said filmformation
chanber for heat g, Lhe, dGR0si L 9y SPULES s N0 3, NER! |AG READS, DLOYfded i n
said filmformati on~cha - Fof Rea Mg a mask; and ‘a vacuum gas di'scharge
treat ment_ chanber for. yacuum evacuating.the filmformtion chanber, 118
wherei n (P T ROFBP T TOR® GRARBETT (A HURABOF LA b CALS $14°Tact ARG L8

di scharge treatnment chapper. 7. An apparatus according to claim@, wherein
St 11 | RO AR ek e SeDEEsath 9 duthh GUBPLEAGE . % SHGLBLPSR! o

| ower pressure. 8. An apparatus according to claim6 wherein a plurality of
deposi t i CFRRTHAESs FAreing AR dB8guAABIRG kit OB ta%ISUTESFSNRELS &§66ct i vel y
having different functions and at | east two types of the organi c conpounds
are si nuld M&Grdicy sukpbRrtedravdngpheappepsiaidngec sSPAPRYPY A drsRtme M hher ei n
the tenperature Tl of said substrate is controlled to be |ower than the

t enper at UfRMPEFaurenfitatp 65rmpda adGereay 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 SiH,, NH,, and N,O as material gas
(the composition ratio of the silicon oxynitride £ilm: Si = 32%,
O = 27%, N = 24%, H = 17%). The silicon oxynitride £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 f£ilm 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 filmby plasma CVD at a temperature
of 400°C using SiH, and N,O as material gas (the composition ratio
of the silicon oxynitride f£ilm: 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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10. An apparatus according to claim6 wherein the tenperature T1 of said
substrate is controlled to be in a range from50C to 200C . 11. An
apparatus according to claim6 wherein the tenperature Tl of said substrate
is controlled to be |ower than the tenperature T2 of said adhesion
prevention nmeans by at |east 10C and the tenperature T2 of said adhesion
prevention neans is controlled to be |ower than the tenperature T3 of said
depositiog Quig8tell9 withbutA EihBLing MahieON MNP AL USoCAHY | 81 AY: 4@ | oad
chanber, a transportation chanber, and a filmformation chanber joined to

each ot hegeh NoSfdliSor WL R ga%%gsfgd A IR ONs £RRTPEFe N3Bepef URGti ON Of

conform ng the positioning of a na and a substrate and said fifm

format i on, ghambers iss 1GRes! ¢l ) #eé &iolafm%gcw mr@aaq{]i%%ta@r 89 IEAAR0)

chanmber for vacuum evacuati ng or mat 1 on chanber conprises an

adhesi on evention ans f eventing filmformatjon . ip the inper wall,
a heati ngg{‘regn ef"&er%ggffné’%{ hzgd’% he%ilﬂ% p# S orﬂah%]éh§£ g8 de%ﬁ?i tion
heat i ng SRRt ok T30 AP PSRRI A0 TOtR B 1S WS HTedntA 111 m
formatio hamber is kept i ac degree .1 x 10 3 Torr or |owver
pressureh‘r"ﬁéﬂm Aﬁ’raep%ﬁagﬂys ch\é& glﬂﬁ]gnf“ &Paﬁ‘r?‘%]in%%rei naplurality of
deposition sources are prqvided and contain organi ¢ conpounds resgectively
havi ng differeﬁtaﬁﬁﬁtﬁmﬁﬁéa§ﬁ89aflﬂgaép RSt FFaEPIe PRE &r §¥RI-da€8Fpounds
are sinmultaneously deposited. 15. An apparatus according to claim 12

wher ei n tHeEFIEHFS at HPreYeD. the base inpulfisindgfd Ims magheor edngdepe

| ower than the tenperature T3 of said deposition source. 16. An apparatus
accor di ngla¥eTPEPRF eI hanckwe hayaes oérigerHialdagrdi bts saialy ¢ostprapéngs

controlled to be in a range from50C to 200C . 17. An apparatus accordi ng
to cl ai mSELigar-ei Ahereateristly gfuthe Mewicondustoibsilnt s inptcdimibeded to

be |l ower than the tenperature T2 of said adhesion prevention neans by at
| east 10bwhdttils preferable to form the semiconductor £ilm 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
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 f£ilm 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 £ilm is doped with boron
by ion doping in which diborane (B;Hg¢) is excited by plasma without

mass separation. The doping conditions include setting the
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tenperature T2 of said adhesion prevention neans is controlled to be | ower
than the tenperature T3 of said deposition source. 18. Afilmformation
apparatus conprising: a |oad chanber; a transportation chanber connected
with said | oad chanber; and a filmformati on chanber connected with said
transportation chanber, wherein said transportation chanber has a function
of conform ng the positioning of a mask and a substrate and said film
formati on, chay J e ' [

chanber T5r LAy Sen S g e N APt RS i fan e SE TRy
formatio hanhe rises _a hesi revent.i s f reyenting
filmfor %lfll on |d;1 dtgﬁggﬁh%eiowgfl ,l a #&arbtrfgﬁ%%lg% ané;%%g’ faél(rg ﬁglgt ?ﬁagt he
adhesi on tErzzvent iOQE] maans/d .t he deposition source, a nmeans for heating the
deposi ti of® sodr ¢€  SHP"$Hdhting means for heating a mask. 19. An appar at us
according to claim 18, wherein said filmformation chanber is kept in
vacuum degree OF*f @ PpcheTRGetAte RLPEHPRSOMTEINIHT KhPRBRE HFE%el
according to claim18 wherein a plurality of deposition sources are

pr ovi dedg%ﬂet%‘h'f AP PRIIGE BY CotRRRRIS r d85EERARH JPRESHYL M 1 PEFkat
functions and at | east two t)t/ges of the organi c conpounds are

si mul t and¥t¥s B FAFETEdeqnto1thanenphne as st ace i SRPHEE™E -m 18 wherei n
the tenperature T1 of said substrate is controlled to be |ower than the
tenperature T3THE sepicergecter diildbdisceubiected tphasdt fxeatmerti kg to
claim 18 wherein the tenperature Tl of said substrate is controlled to be
in a rangrystehldge ib aaghobtaiy a gemimendnaiorafédndianing acénystal
wherein the tenperature T1 of said substrate is controlled to be | ower than
t he t enpertatuptare? ofhe hedtaviesstinenipis\aahilieyedoans dlectiricfgtnd®e and
the tenperature T2 of said adhesion prevention nmeans is controlled 122 to
be | ower drhay thealltapiomtal einffengfe ddigtitdepgdsen ilmats domeadmedd. il 4m| m
formati on apparatus for formng a filmover a substrate by depositing an

or gani ¢ edmjetunid fateacalisd remploydenothel bampenaterdricyisddd topposite to t he
substrate, said filmformation apparatus conprising: a filmformation
chanber teGoPt tidensatsestsit abetkhesLidnto pdaBaSEL | AesOURCEi Didyn ded in
said filmformation chanber; a means provided in said filmformation
chanber franmheakting hhergepasi diAlCEME G& obtheakidngyRans Preytmek i n said
filmformation chanber for heating a substrate; a mask provided in said

filmfor il gpyebanrbesaradll @t 856% 'R aPhOESPheth:SRbEL! LG ERESR T On

for dehydrogenation (at 500°C for an hour). Although the

semiconductor £ilm is crystallized here by heat treatment using
an electric furnace, it may be crystallized by a lamp annealing
apparatus capable of achieving crystallization in a short time.

After an oxide £ilmon the surface of the silicon £film having
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 1laser 1light irradiation is

conducted in the air or in an oxygen atmosphere, an oxide film
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opposite to the mask; and a vacuum gas di scharge treatnent chanber for
vacuum evacuating the filmformation chanber, wherein the filmformation
chanber is connected with the vacuum gas di scharge treatnent chanber and
plasma is generated in the filmformation chanber. 25. An apparatus
according to claim10; wherein said nmask is made of a conductive nmateri al
and either one of said nmask and said el ectrode is connected with a high

frequency; POPEFmSPUs L Cthd 2ur££8e - adt 4 1 LAREOF MRl ARRY, AlMS T har M ng a
filmover a substrate by depositing an organic conpound nmaterial froma

deposi ti 9 SRMGE (BEOVhATILLPARSI falfohll® PYUBSUAR! Gr S34E. LYo MibLyA! i on

apparatus conprising. a mat'ion ¢ to provide sald subsfrate

therein: Crlfbanldnyaout aodu o] S sald! | yhohforim L oo shatlec: o

means provi nsaid frimfornmation eati eposition
source; a_ heati.n ns ovided in said filmformation chanber for heating
a substravf%‘?e E’ilﬁl ggvsg%sueu%&é ég I%lc%aerdgtfarf’lpeaa vgpogﬁgr%%?tjfrblp%gﬁﬁﬁﬁ
evacuat i (;hanfilnlfornatiﬁg éhan?er mhereig)the filﬁyfornation chanber

i s connect 8¢ WAPRTt hE GABYERF§AsTUFS IBrRYSG &N M MOcHAREEr SREISRL0 wit h
a cleanin repara chapber for radiating | aser beamto the inner wall

ot “sard (THeReH CRERBRRCIYSLY . Ahe SErmende AEcohtRIRES S PAGHAS o
wherein said | aser beamis scanned by using a gal vano-mirror. 28. A film
for mat i ont Yt REYSEBL BRPoRi PPyl LReRY gf%ﬁﬁlt,cac"or?gﬂn?ﬂ‘to%‘r a3regpEAEA e

provided in a filmformation chanber; wherein said filmformation chanber

i s kept iTheahargeriadsuprekeraelbshared inty qhlenger @hkiptiaxlkiaserand in
the case of formng a filmby depositing an organi c conpound naterial over
t he substiight Ppqan firgafiatépasferbrce i @n Prijicgddd syppeni apdt thehe

substrate, said
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 /cm?). During the irradiation, the semiconductor f£ilm 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 film having a

crystalline structure after the laser light is irradiated thereon,
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substrate is sinultaneously heated to decrease a gas in the film 29. A
nmet hod according to claim28 wherein the tenperature Tl of said substrate
is controlled to be in a range from50C to 200C . 30. Afilmformation

nmet hod for depositing an organi c conpound over a substrate provided in a
filmformation chanber; wherein said filmformation chanber is kept in a
hi gh vacuum degree of 1 x 10 3 Torr or |ower pressure, and after formation

of a filmRy KiaPoSity 18 &bt AUPAY GnpeBReMNE fRERLLE! sOY &l 608 sWheld.ate
froma deposition source provided opposite to the substrate, the vacuum

degree is incregsgd ft B%g,sftaﬁm_im@ioyL&rgnggmtdbl%tfeidl mﬁgr@ié@ whi le said

substrate is kept from atnbspheric air, sal d substrale Is heated to

a
d ' fi A, net - i | ai; m, wherein th
L1 et mont 7 62° 4SRPRaEt nb ke PgRnOrhE, REYPPALTL b aah ok ! BuT 0ni TR oy oo

hi gher than that during t filmformation an eatin sakg substrate is
carried oﬁ?n%%P??ﬁfsﬁﬁé%fl ?ﬁf%ﬁﬁ%ﬁiﬁﬁ1ﬁﬁﬂf ﬁgiegs%tegggﬁat &9 sr "Ple film

formation,, 32 t hod_according to claim3Q;. wherein th reat ment for
decreasinblT+ﬁ9é;é5%?F?%e ?f$%¥b %e@b#hﬁo?hgi§3cﬁﬁnF8€8?§ehﬁVéH€raf25
than that _during the filmformation d pheating sajd_ substrate is _carried
out i n a EPUERTEH SHERBEITS Thbr Bt PPBh CHEAERERbe-Sf BLEAEER] FO7
formation, 33. A nethod according to._claima3Q; wherein during the film
f or mat i ondeR¥FEPISAIM o 7RI SEREI SAHd608I T RAVIRG dBc oSt hdngas in
the film 34. Afilmformation nethod for depositing an organic conpound
over a subtTHGEErQPRY PeaPtiainedby the serrridiarmeadissof fhe coptinppes
formation of a first organic conpound | ayer over the substrate, said film
f or mat i orW&¥RDE LgsREpis| hrra@digkedacuum degree of 1 x 10 3 Torr or |ower
pressure, and before filmformation of a second organi c conpound | ayer over
said first orgdihiec pedspovave| b3zer mavdbgovsefdnfornnasrasvibs tddmyeufidr
mat erial over the substrate froma deposition source provided opposite to
t he substthe econthauwusswageelaseheatladthe dase celat tihe gxcimert heseir st
organi ¢ conpound layer. 35 . A cleaning nmethod for renoving an organic
conpound afdhdve pylse wavel s fugerht iildnishpreterabbey i ek wihieh fzedeposyt i on
sour ce

is set to 300 Hz, and the laser density is set f£from 100 to 1000

mJ/cm® (typically 200 to 800 mJ/cm?). Here, the laser light may
be overlapped 50 to 98 %.

The oxide f£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 film
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 filmhavingacrystal
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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said nethod conprising: cleaning a mask or an inner wall or an adhesion
prevention neans for preventing filmformation on the inner wall by
generating plasma in the filmformation chanber. 126 36. A nethod
according to claim35; wherein said plasma i s generated between said nask
and an el ectrodes provi ded between said mask and sai d deposition source.
37. A nethod according to claim 35 wherein said plasma is generated by

exciting grederriaml UFRL iddf £KiNES ek dss eheSELSSt 8dghtaRAldidtidn NF3,
and O 127 . A A&a.Aa. Au. AON. AL; . Aa. A. A&N. Au. A9(. A& . AL: . Au. A& . A9;

A A AN, Abad@8e Ar dnd\ibh ASNE AN, A LG AGR A Eayhr ARG, ASml. A, A& . AL;
(AN AN A; . Aka. Aa. AGN. AGN. A& . A&:

. AN. Au. A9N. A
L2, AL i 0 B o o

7@% n vt et Al i %ﬁ’““%“%%“ a2

51 e} 7t 3 n?%%égﬂr\l/\? hc t’(an %a{fgla t Scsa]oga B A TRhers 8ATESYD aﬁjcléﬁ‘ ¢8) ca] ](c:a]
Do o 7] SRS pBLSRL ?léf’ﬁlf?@%f 33'}{ REPESRE R Eéf@aﬁf]‘%gfé‘a] ol ca

]Ca]Ca]CaquAC%Jca C% Ca CgL%g gffh the £ilm formation pressure to 0.3

Pa by sputtering using the silicon target.

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.
Lamp annealingapparatusmaybeusedinsteadof anelectricfurnace.

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
a region having high oxygen concentration during gettering, and
therefore it is desirable to remove the barrier layer that is
an oxide film 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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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 region 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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second conductive layer serve asmasks against the impurityelement
that imparts 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 10'” 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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E:/ referred to as a n' region.
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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 phosphorus (P) in the previous
step but are doped with the impurity element that imparts the
p-typeconductivityinaconcentrationl.5to3times the phosphorus

concentration to obtain the p-type conductivity. Here, a region

having the same concentration range as the fourth impurity regions
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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 £ilm and a single
layer or laminate of other insulating films containing silicon
may be used.

The next step is actlvation 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 example, the interlayer

insulating film is formed after the above-described activation.
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10" 31006 BYEFO9 R QAR gl(n)eds%&o%%fe)r% ipBpR 3yek Insulating £ilm 808.

P10% & ()-!10% & () - Yg$adEbC 10" " L"!10% & ()-L

1109 & () Thel i@%@r(qucmrld%v&r@ are pydrgoenated 1 Hurespec king mfc the

10" 9. 110% & ()-, 10% & ()-9*10% & () - ng' 10% & (2: 9&! 10% & () L' 10% & ()-E
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hydrogenation (using hydrogen excited by plasma).

Next, a second interlayer insulating f£ilm 809 is formed
on the first interlayer insulating film 808 from an organic
insulating material. 1In this example, an acrylic resin £ilm 809a
is formed to have a thickness of 1.6 pm, 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. In 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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| 10958 51 100BE, () &
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PSO}AO&.L?‘) %9./6 %G&QL$?%€/6 A&&‘frytg‘%d%bngAﬁy 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 £ilm (50 nm in thickness).
The source electrode, source wire, connection electrode, lead-out
electrode, power supply line, and the like are thus formed as
needed. A lead-out electrode for the contact with a gate wire
covered with an 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 plurality of electrodes
for connecting to external circuits and external power supplies.
The connection electrode 841 provided as to contact and overlap
with the pixel electrode 834 that is previously formed is in contact
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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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
1. 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 transporting 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 £ilm formed of a 1ight emitting material that emits

light by singlet excitation (fluorescence) (a singlet compound)
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It is said that the preferred material of a cathode 844
is ametal having a small 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 (lithium) that isoneofalkalimetalsisparticularly
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
that it isnot limited thereof, various circuits formed fromplural
TFTs may be provided at the end of the gate electrode of TFT.

Next, the OLED having at least a cathode, an organic compound
layer, and an anode is preferably sealed by an organic resin,
a protective f£ilm, 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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If necessary, anoptical filmsuchasacircularlypolarizing

plate 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 1light emitting device
to which an FPC 1s connected is completed.

This example may be freely 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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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 403, 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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TFT 411) is shown in Fig. 9, 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 portion 402, the source side driver circuit 404,
and thegate sidedriver 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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has been completely covered with the organic resin 418, the
protective film 419 be at least formed on the surface (exposed
surface) of the organic resin 418 as shown in Figs. 7A and 7B.
The protective film may be formed on the entire surface including
the back surface of the substrate. In such acase, it is necessary
to carefully form the protective £ilm so that no protective f£ilm
portion is formed at the position where the external input terminal
(FPC) is provided. A mask may be used to prevent film forming
of the protective film at this position. The external input
terminal portion may be covered with a tape such as a tape made

of Teflon (registered trademark) used as a masking tape in a CVD

apparatus to prevent f£film forming of the protective film. The
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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 therefore be omitted.
The structure shown in the cross-sectional view of Fig.
7willbedescribed. Aninsulatingfilmé610is formedonasubstrate
600, and a pixel portion 602 and a gate-side drive circuit 603
are formed above the insulating £film 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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1 10%& ()o&I%ge pl&gl ec oég gf 10%H% g% organic compound layer 616

and an anode 617 of the light emitting element are formed over

it goes without

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. Arecess is formed in 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 lamination, so that light is emitted in the

direction of the arrow in Fig. 10.
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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 which
the various modules are built are completed.
Following can be given as such electronic equipments: video
cameras; digital cameras; head mounted displays (goggle type
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; adisplay section2102; avoice input section 2103; operation
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bC 105s! Foo& (}D169 (9°99E6vdypp- 118B1ap57iss) @PU‘IB-”&S@)S 8R103%R: P94y O] dEbC
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1109 ()-L& 10%&' ()-L!109% ()-L!10%& ()-)p2qdEbC
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105 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. for the recording medium, and can performmusic appreciation,
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; operation switches
2504; and an image receiving section (not shown 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 section (CCD, image sensor, etc.) 2907 etc.
Fig. 12B 1is a portable book (electronic book) which

comprises: a main body 3001; display portions 3002 and 3003; a

recording medium 3004; operation switches 3005 and an antenna
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) -, mpgr sxmbC 105|ASI ags@‘riged 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

any combinationofconstitutionsinEmbodiments 1l to3, andExamples

1l to 6.

EXAMPLE 8

In the present example, a novel film formation method is
described.

As a typical example of a physical f£ilm formation method,
a 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 film by
chemical reaction on a substrate surface or in a vapor is known.

The present example provides a novel £ilm formation method.
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kinds selected from a 511ane group gas (monosilane, disilane and
trisilane), SiF,, GeH,, GeF,, SnH, and hydrocarbon group gas (CH,4,

C;H,, C;Hy 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 isintroducedinto the evaporation apparatus. Thereby, oxygen,
water and other impurities contained in a gas can be previously
removed. Therefore, it 1s possible to prevent these impurities

from being introduced inside the apparatus.

For example, when a monosilane gas is introduced at several
sccm into the £ilm formation chamber in which an organic material
is deposited by evaporation, SiH; floating inside the film
formation chamber enters into a thin fiim 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 SiH, 1s buried between relatively large particle radius

organic material molecules to be contained in the f£film. During
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Eotn&déh ChafiBer19&E&pthred to form S10,, oxygen (or moisture)
whlch is a factor deteriorating an organic material can be reduced
in the film formation chamber and in the film. As a result, it
is possible to improve reliability of a 1light emitting element.

When there is a spacing between the organic material
molecules in the film, oxygen easily enters the spacing to cause
deterioration. Because this spacing should be buried,
reliability of the light emitting element can be improved by
using SiF,, GeH,, GeF,, SnHy and hydrocarbon group gas (CH,;, C;H,,
C.Hy and CgHg) .

As the above organic material, & -NPD (4,4 -
bis-[N-(naphthyl) -N-phenyl-amino] biphenyl), BCP
(basocuproine}, MTDATA
(4,4’ ,4' " ~-tris(N-3-methylphenyl-N-phenyl-amino)
triphenylamine), Alqg; (tris-8-quinolinorathoaluminum
derivative) can be enumerated.

The present example is effective when forming amixed region
shown in F1g.4 by coevaporation, or 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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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
inventionwill be explainedusingFig.15. Fig.1l5 shows an example
showing a cross sectional view of the film formation apparatus
in the present invention.

In Fig.15, an evaporation mask 1502a fixed in contact with
a substrate 1501 by a holder is provided. Further, under 1t,
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

112



10z 10z 10zf;10%& ()-S8 !10%& ()-W-- .K\..dEbC 105

&10%@& ()-z10%@& ()- !10%a& ()-yM 10%@&' ()-s! 10%& () -

M 10%@& ()-..//W//dEbC 105% ! 10%@& ()-!:!10%@& () -

“109%@& () - 10%@& ()-M 10%@& () - & 10%@& () -/ 0\ 0i 0001dEbC

105&0M 10%@& () - . s! 10%@& () -

, " 10%@ () -*s10%@&' ()-( !'10%a& ()-% ! 10%@& ()-1\11111111dYNC 105 10@ 10@

10@; 109’ () - @9! 109’ () -

L610%@x () -1P2%0%@BbE} si2d! 4 0@muOt-ive2 2231 3n3dEaYNQ. 10%hen an organic

M 10%& ()-"11090& ()- :'109%& ()-"!10%& ()-3

S&10%T & () coMpdOfd& (50K 3pBovhde i dENBUA409s heated to a sublimation
"1090& ()-109%0& ()- '109%& ()- '10%& ()- " !'10%& ()-:!10%& ()-4506556H6dEY
NC 105 temperature by a heating means (typically a resistance heatin
*L11090& () - (" 1090& () -%&! 1090& ()-$M 10%0& () -! !10%T&f()-‘!10%1&](%-FB667

A7L77dEYNCmé&@hod) provided for the evaporation holders, it is deposited
L610%& ()-FAT10W& ()-,2 '10%& () -&0L! 109%&' () -. LI 10%& () -, !1090& ()-77

77778S88bCo¥B823AsN%ald® 61 - e LYY Eatd B3 MY¥R Y&pbr1240964 0T 1307E 1o
1090& () -S8M 10%&' ()-88909u999dEbC 105f! 10% u& (f- F "10% u& () -

Y10% UK () beSHckQ% tifat Wmen! dEbILA bl S ewgfwmaﬁ 9£h9513éct?xlo?d%EPﬁﬂt$5#
10% u& ()-'110% u& ()- 10% u& ()-yri0% u& )-S!lO@éu&f()-|!109@U&f( -1;
5 #<e<<<dERE JQnld 10% H&sition W%ﬂrﬂé@ié hot s 1058 %%&('%-[xaé t]l:\& leraporation.

10% u& ()-"'110% u& ()-9 10% u&' ()-<*= =======d
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 sccm to contain the material gas in the
film. The material gas or main ingredient of the material gas
is contained in the film at 0.01 atoms% to 5 atoms%, preferably
0.latoms% to2atoms®¥. Asagas introducedinto the filmformation
chamber 1503, one kind or a plural kinds selected from a silane
group gas (monosilane, disilane and trisilane), SiF,, GeH,, GeF,,
SnHs and hydrocarbon group gas (CHs;., C.H,, C;H, and Ce¢Hs) can be
used.

The film 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 £ilm contalning 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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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 present example, the first organic
compoundisvaporizedbypreviousresistanceheatingandthefirst
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 1s opened for the evaporation to form a mixed reglon.
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 preferred 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 £ilm formation chamber during the evaporation.
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1053'109@E§ﬁﬂaﬁ¥iﬂgmgge(kb|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,),, (CHa)sIn, H,Se, BeH,, trimethyl gallium or
triethyl gallium can be used.

The present example 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 1s formed, so that an organic compound layer with a
high denslty 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 arxe
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 ana
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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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a means provided in said £film formation chamber for heating

the deposition source;

a heating means provided in said film formation chamber
for heating a mask; and

a vacuum gas discharge treatment chamber for wvacuum
evacuating the f£film formation chamber,

wherein the f£ilm formation chamber is connected with the

vacuum gas discharge treatment chamber.

2. An apparatus according to c¢laim 1, wherein said f£ilm

formation chamber is kept in vacuum degree of 1 x 10'3 Torr or

lower pressure.

3. An apparatus according to claim 1 wherein a plurality of
deposition sources are provided and contain organic compounds
respectively having different functions and at least two types

of the organic compounds are simultaneously deposited.
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5. An apparatus according to claim 1 wherein the temperature

T, of said substrate is controlled to be in a range from 50°C

to 200°C.

6. Afilmformationapparatus for formingafilmover asubstrate
by depositing an organic compoundmaterial froma deposition
source provided opposite to the substrate, said film
formation apparatus comprising;

a £ilm formation chamber to provide said substrate therein,

an adhesion preventionmeans provided in said £film formation
chamber for preventing film formation in the inner wall;

a heating means provided in said film formation chamber
for heating the adhesion prevention means;

the deposition source provided in said £ilm Fformation
chamber,

a means provided in said film formation chamber for heating
the deposition‘source; and

a heating means provided in said film formation chamber
for heating a mask; and

a vacuum gas discharge treatment chamber for wvacuum

evacuating the film formation chamber,
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7. An apparatus according to claim 6, wherein said film

formation chamber is kept in vacuum degree of 1 x 1073 Torr or

lower pressure.

8. An apparatus according to claim 6 wherein a plurality of
deposition sources are provided and contain organic compounds
respectively having different functions and at least two types

of the organic compounds are simultaneously deposited.

9. An apparatus according to claim 6 wherein the temperature

T, of said substrate is controlled to be lower than the temperature

T3 of said deposition source.

10. An apparatus according to claim 6 wherein the temperature

T, of said substrate is controlled to be in a range from 50°C

to 200°C.

11. An apparatus according to claim 6 wherein the temperature
T, of said substrate is controlled to be lower than the temperature
T, of said adhesion prevention means by at least 10°C and the
temperature T, of said adhesion prevention means is controlled

to be lower than the temperature T3 of said deposition source.
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a load chamber,
a transportation chamber, and
a £film formation chamber joined to each other in series,
wherein said film formation chamber has a function of
conforming the positioning of a mask and a substrate and said
film formation chamber is connected with a vacuum gas discharge
treatment chamber for vacuumevacuating the £film formation chamber
and comprises an adhesion prevention means for preventing film
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

a mask.

13. An apparatus according to claim 12, wherein said film

formation chamber is kept in vacuum degree of 1 x 10"3 Torr or

lower pressure.

14. An apparatus according to claim 12 wherein a plurality of
deposition sources are provided and contain organic compounds

respectively having different functions and at least two types

of the organic compounds are simultaneously deposited.

15. An apparatus according to claim 12 wherein the temperature
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16. An apparatus according to claim 12 wherein the temperature

T, of said substrate is controlled to be in a range from 50°C

to 200°C.

17. An apparatus according to claim 12 wherein the temperature
T, of said substrate is controlled to be lower than the temperature
T, of said adhesion prevention means by at least 10°C and the
temperature T, of said adhesion prevention means is controlled

to be lower than the temperature T; of said deposition source.

18. A film formation apparatus comprising:

a load chamber;

a transportation chamber connected with said load chamber;
and

a £film formation chamber connected with said transportation

chamber,

wherein said transportation chamber has a function of
conforming the positioni;g of a mask and a substrate and said
film formation chamber is connected with a vacuum gas discharge
treatment chamber for vacuumevacuating the film formation chamber

and said £ilm formation chamber comprises an adhesion prevention

means for preventing film formation in the inner wall, a heating
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source, a means for heating the deposition source, and a heating

means for heating a mask.

19. An apparatus according to claim 18, wherein said film

formation chamber is kept in vacuum degree of 1 x 10"3 Torr or

lower pressure.

20. An apparatus according to claim 18 wherein a plurality of
deposition sources are provided and contain organic compounds
respectively having different functions and at least two types

of the organic compounds are simultaneously deposited.

21. An apparatus according to claim 18 wherein the temperature

T; of said substrate is controlled to be lower than the temperature
T3 of said deposition source.

3

22. An apparatus according to claim 18 wherein the temperature

T, of said substrate is controlled to be in a range from 50°C

to 200°C.

23. An apparatus according to claim 18 wherein the temperature

T, of said substrate is controlled to be lower than the temperature

T, of said adhesion prevention means by at least 10°C and the

temperature T, of said adhesion prevention means is controlled
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24. A film formation apparatus for forming a f£ilm over a

substrate by depositing an organic compound material from

a deposition source provided opposite to the substrate,

said film formation apparatus comprising:

a £film formation chamber to provide said substrate therein,

a deposition source provided in said film formation chamber;

a means provided in said f£ilm formation chamber for heating
the deposition source;

a heating means provided in said f£ilm formation chamber
for heating a substrate;

a mask provided in said film formation chamber, and

an electrode provided in said film formation chamber and
opposite to the mask; and

a vacuum gas discharge treatment chamber for wvacuum
evacuating the film formation chamber,

wherein the film formation chamber is connected with the
vacuum gas discharge treatment chamber and plasma is generated

in the film formation chamber.

25. An apparatus according to claim 10; wherein said mask is
made of a conductive material and either one of said mask and

said electrode is connected with a high frequency power source.
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source provided opposite to the substrate, said £ilm formation
apparatus comprising:
a film formation chamber to provide said substrate therein:;
adeposition source provided in said £ilm formation chamber;
a means provided in said £ilm formation chamber for heating
the deposition source;
a heating means provided in said f£ilm formation chamber
for heating a substrate; and
a vacuum gas discharge treatment chamber for vacuum
evacuating the film formation chamber,
wherein the film formation chamber is connected with the
vacuum gas discharge treatment chamber and also with a cleaning
preparatory chamber for radiating laser beam to the inner wall

of said treatment chamber.

27. An apparatus according to claim 26; wherein said laser beam
is scanned by using a galvano-mirror.

28. A £ilm formation method for depositing an organic compound
over a substrate provided in a film formation chamber; wherein
said film formation chamber is kept in a high vacuum degree of

1 x 10"3 Torr or lower pressure, and in the case of forming a

film by depositing an organic compound material over the substrate
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29. A method according to claim 28 wherein the temperature T,

of said substrate is controlled to be in a range from 50°C to

200°C.

30. A film formation method for depositing an organic compound
over a substrate provided in a film formation chamber; wherein
said f£ilm formation chamber is kept in a high vacuum degree of
1 x 10~3 Torr or lower pressure, and after formation of a film
by depositing an organic compound material over the substrate
from a deposition source provided opposite to the substrate, the
vacuum degree is increased further than that during the film
formation while said substrate is kept from atmospheric air, and

said substrate is heated to decrease a gas in the film.

31. A method according to claim 30 wherein the treatment for
decreasing the gas in the £ilm by keeping the vacuum degree higher
than that during the £film formation and heating said substrate

is carried out in the same film formation chamber as the chamber

for the f£ilm formation.

32. A method according to claim 30; wherein the treatment for

decreasing the gas in the £ilm by keeping the vacuum degree higher
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wherein after formation of a first organic compound layer over
the substrate, said £ilm formation chamber is kept in a high vacuum
degreeofl><10'3Torrorlowerpressure,andbeforefilmformation
of a second organic compound layer over said first organic compound
layer by depositing an organic compound material over the
substrate from a deposition source provided opposite to the

substrate, the substrate is heated to decrease the gas in the

first organic compound layer.

35. A cleaning method for removing an organic compound adhering
toafilmformation chamber providedwitha dep_os ition source,
said 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 film formation chamber.
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36. A method according to claim 35; wherein said plasma is
generated between said mask and an electrodes provided between

said mask and said deposition source.

37. A method according to claim 35 wherein said plasma is

generated by exciting one or a plurality of kinds of gases selected

from Ar, H, F, NF3, and O.
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