; } ~e3elLd. 6T@. HOD OF OPERATI NG A MANUFACTURI NG APPARATU
EM TTI rm“ W ACKGROUND OF THE | NVENTION 1. Field of th m\ ﬂ | mrhe
pr esent el ates to a manufacturing systemfor prod

em tting deewo®* that has an EL el ement on a substrate, specificafi%a
manufacturing systemof a |layer of ajhighly pure organic conpound. The

present ~o in i i nuf act uri ng
ppar at s as NEANUEAETURINGER ST, alaNIE s S RENE VR Ber ot on

met hod. Also related to the present invention is an organi c conpound

fecycl | ng METHAD OF QEERATING AMANURAGTURING ATHRARARNSAND ght
emtting devices in which light emtting el enents such ~s as EL el enents
are used has becone active LIGHEEMITEING DEVIGEti cul ar, a light emtting
device using EL material conprising an organic material is attracting
attention. Such a light emtting device is called an EL display conprising
an organic material or a light-emtting diode conprising an organic
_materisal_. Note that EL ¢ ﬁO'ﬂfN’ﬁ@F WEINGENRIGNNG an organi ¢ conmpound
in zo which |um nescence%gﬂms—bywd%?n—a—ecwl c field

(electro 1 hescence hereinafter referred to as EL | ayer), an anode, and
a cat hodL‘%?ﬂﬁ?éﬁﬁegon ™ eni ssi on when returning to a ground state froma
singlet excitation state (fluorescence), and |light em ssion when returning
to a ground sthhe pressif anvantionetelaint it@ 4t mgpuIRCHT g BYSIPHOr dyedweiag 4 n t he
organi ¢ conpound | um nescence, and it is as possible to apply both types of
| i ght enliglsti emitting idghtceethatt hasy adeWlcedemert panaf subtstrated specifially] |an

form ng apparatus and filmformation nethod of the present invention.

Unli ke | m@hifhchlritft §stéth ot A yeeyf é‘fﬂiighl%f pfd ofyhid ¢diipSed. CePh@peseht @
self-lum nous type, so there is no probl emof a view angle. Mre

speci fic . i Lt Vi E i L used
ot si'te, Tivgitioft afol tefiles BT shi BN GukFar e ST ANE AearRu e B, |
emtting deyices i..variaqus r.ns, has, been proposed., Further, there are two
oyst e o P Rmiline e vigE abbiices B7ine EppuliognRiion, Alspastaed B

bet ween two ki nds of stripe-shaped el ectrodes provided so as to ~o be

or t hogoriesers inyIHion isan qrgasisicpmpeangdirgcypliagsptedhd t he second bei ng an EL
| ayer forned between pixel electrodes arranged in a matrix so as to be
connect €l Descaiplibl cdrthle RetatedAet el ectrode (active matrix systenm). EL

el enents have a structure in which an EL | ayer is sandw ched between a pair

of el ectrodes, Tnstudeofblightasteittin® deRcey iMIchieh lliaht BATiRinGt é1dferfCsuchs
Exanpl es of |lam nate structures nmay include "hole transporting |ayer /

ma Ny T " which |
i gn 7 | gt P arp pRed Hht BchhBIRBO b WeorfiRhes, M pilRUE SRHE™ Y
injecti | hol e t ti I | i ght. it I d
el ect r o slsnisengsinig, EF alerial chmpusing 4% preitis Tavael dn ecingde; or
a hole injecting |ayer,. a hole transporting |layer, a_light .

attention. = Such a light emitting device is called an EL display comprising an

organic material or a light-emitting diode comprising an organic material.
Note that EL elements have a layer containing an organic compound in
20 which luminescence develops by adding an electric field (electroluminescence)
(hereinafter referred to as EL layer), an anode, and a cathode. There is light
emission when returning to a ground state from a singlet excitation state
(fluorescence), and light emission when returning to a ground state from a triplet
excitation state (phosphorescence) in the organic compound luminescence, and it is

25 possible to apply both types of light emission to light emitting devices



emtting layer, an electron transporting |layer, and an el ectron injecting
| ayer are lamnated in this order on an anode may al so be used. Fl uorescent
pi gnents and the like nmay al so be doped into the light emtting | ayers.
Further, all of the layers may be formed using | ow nol ecul ar wei ght
materials, or sone of the |ayers may és be fornmed using high-nol ecul ar

I

| at all yers f(f)jrﬂad tlg)et ween a cat hode and an
SR

Wei ght rrater#als. 3N0t§t2
anode ar®apuraciyred by, the flm fonming apparatys ag Fnatign gpetiodaef dhe The

aforenentioned hole injecting | ayer, hole transporting |ayer, |ight
emi tti ngpleagnnventedt.r on transporting layer, and el ectron injecting |ayer
are therefore all included in the category of EL |ayers. s Further, in this

speci fi cati on, Unhke Hiquedeowstali displalyi devicesyi lighthegnditmgedevices nad of 2
structure in which a layer including an EL material and an organic or

i nor gani g|MAikinoak t§H, doiheRIUCAODrableRy bf 8vidw anBfe. ELMERE &gé@ifically, a
(hereinafter referred to as an EL | ayer) is sandw ched between two

el ectgo (.an; : d i . an, anode, a
cat oo, TP ARERRYRRCs bR Yafile a8 isfad (ReARCEL TRt Bftn A
conprising .an organic material, a structure.of an EL l.ayer. forned with a
Gonbi nat i BHAGH SR HSPIaD af TyacihesE of dehe Bitine Poyices ifyaripus £oans B nough
the EL material conprising organic material or organic material is

gener al IRF%IFE@BPf’fqded into | ow nol ecul ar wei ght (nononmer based) materi al,
and hi gh-nol ecul ar wei ght (pol ymer based) material, is the | ow nol ecul ar
wei ght mat er i dfurtharptherd urd tworsysteinis| for Wghhemapiag dtivsqesshe ifost bding amst
serious problemof practical use of these EL elenents lies in that the

el ement 'BLI1hj& fotmeABEtesh eWb- kiR bRdRIJOshaptd @MeRIcRIe Provide @ sbi & foed 1N
such a manner that a non-light emtting region (dark spot) spreads al ong

with_ |ight-em for ' ' j [ e

deqr dlatt oo BpEaHTle' @ehibuh B haRRvE Hlahe fysfin) Y She ErdiftBaleth LIS, |
degraded by jnpurities such as oxygen and ter. Furthernore, it is

possi bl daY#atoTIeel RRNEAR e lestiqdrs rranead 1n i Bairin 60 a5 dp bereRANCEde an EL
| ayer to be degraded. Major exanples of a process that allows oxygen, water
and ot hdp & EFTmpdra QQmen@e@md%ichm gagnx Byste@deri al to be subjected to
evaporation include a 4 process of setting an EL material in an

evapor ati on afflaektmentbdfioe @ struepoe ah ivdricland Elnlayeaposatdwiohed bewssen

Usual Iy, a container keeping an EL material is put in a brown glass jar and

the jar 4 dii dfedledtiodes Rhasilec BIL dage@mormhily ahsta gahiigaR Sfrubhige.

cont ai ner keeping s an EL materi al may be insufficient. In prior art, when

a film L%a];n?ﬁlfquop:farﬁﬁﬁ?@r igﬁges E}ngﬂk ;’iﬁglr@@‘?%le Ofra ‘b%ﬂ?ﬂétlggér}t Z?lti rti al s

taken o S contal ner SS | IS noved rnto

(typically..a |tin t or_an evaporati,on boat) set osed .t obj ect
on” o crentiis Then LBt rrsRad Bl ik aBER.preh cxfBRRIY hubf
evaporation_io nmaterial could be contam nated by inpurities during noving
the evapttiHingelfia¢nsy al . To el aborate, oxygen, water, and other inpurities
that can cause degradation of an EL elenent could m x with the evaporation
mat eri al . One Ruather,0a rstinetuan iavwpmhata bolenbjecting lafyenna dolg srssspantingo a
container is by hand in a pretreatnent chanber equi pped with an evaporation
appar at Usydiay ilipht emifing layer, and aareléditon frisspotiyeleger afe RhEhaedtiRhis
chanber equi pped with a glove box does not allow vacuum and the work has to
be dgpe 4 AosP HE e;ins i n egpt oyed but
even%?hgﬁa%lﬁg arm%ﬁ? Hg’f Bgmeqlsgg{?r lenlﬁcntg{géi gg’na?ﬁl&?ﬁgj}gpgﬁtﬁg%%ﬁ’t m(;lfﬁ@r?ber IS
not smal | .enough. Th se of.a robot is posskhbl e t inpractigal since it
e not i Ryena b STl e he ARvdrontd dp°oRtoh RREGG il e '
a powder form between containers. This makes it difficult to build an

i nt egr at@anated gy this orden om anmnede saypalse bsisedr i hiprascent Prapertsdida | ower
el ectrode and till form ng an upper electrode are automated to avoid

i mpur i t yhe tike amd naliso de. dofedHotogthedight gmitting kayersg danihes ath@bthedeyers ref i ne
an evaporation zs material bought froma material maker to further enhance
the purinyy 8t fohfed using low-molecular weight materials, or some of the layers may

25 be formed using high-molecular weight materials.




5 evaporation material, refining is |aborious and still presents a chance
for inpurity contam nation when an evaporation material is set in an
evaporation apparatus. In addition, an EL material is very expensive and it
costs nore per gramthan gold does per gram It is therefore desired to use
an EL material as s efficiently as pos\%i bl e. SUMVARY OF THE | NVENTI ON The
present invention has been e in view of the ,above, and an obj ect of the
present invent ?&%ﬂ?‘éﬂttaﬁ'el.ﬂ&%?fgf%gﬁﬁm%aaa%é‘fé iR ARQCERIA TGRS Pt y of
an io EL material is maintajined and steps fromformng an EL |ayer on a

| over el generietdlyap ELi layersonrthisgspesifigation. ellhet aformnerttiongd: tatinigctiog

i nprove throughput as well as an integrated cl osed system capabl e of

avoi di nglayepuholeytraspogingbiyeniightrmiitarg tlyegatleafort hengparsegtlayeryendi on i s
to use an EL material efficiently. Another object of the present invention
i's to enbri@®ntilfclifhilaRirlard theddTdre 5l indrdanizetheicategoir@bf EENMayédsng el enent
by using a highly pure EL material. The present invention avolds inpurity

contar nation e{, @efiidthys Q%E&ﬁ&lqdﬁ?&ﬁé iggl eté?ﬁégqu aaligﬁ{‘%ﬂ&&%’e j:ls%gr%eﬂfs" em

in which an EL naterial is directly’stored In contafner to I'n an
evaporati.on a rat us, i nstead of a-conventi onal_..contai.ner r keeping an EL
et or 1 a1 Fomya BE R REsP 30 iehaday G ingfiting 3R L AR ficAngd B oFgeifn BF o
transferred to the evaporation apparatus for evaporation. To store an EL
mat er i al iMITgaRc|Materal Efer isbaducingra carFer ta thegtle materiga(heprinplier referred
sublimation right in the container to be set in the evaporation apparatus

i nst ead of asanliEiglayhe) islshndwmdic&betrwtar tvad elentrodesefaal anpdetandrs catlibde)pr esent
invention makes it possible to deal with further increase in purity of EL

mat eri al gnd §s 4 HidHeSormed lfforh andasHE aPtRhdd, addth@BL layed ting devi ce maker
usi ng an evaporation 6 apparatus to have a material naker that

f act sel ' i .
U et Ures oty RFLSE Ehe LS B, (R QRN S EAOH AN S,
ool v T DESSL e P A SRR L B A T 2

other in order to obtain an EL material of very high purity and the EL

mat er i al magerigets tconpnoakyc aised-hi gdthpughl thep IBL | mgteriabngQmpriginge Orgasic The
system of the present invention does not need glass jars, which usually end
up as i nohasdridlabr wagamc matbriahas egareealiys obassifiedh mmetnt kwymdlecelad| weighn
addition, since a material nmaker stores, or refines and stores, an EL

nat eri al gﬂbﬁ&%f Yasdt) ama@Riiagi 41RY high-btulLnvtight gpel§ict dsed)Bledériglpes not
have to buy an EL material in excess and can use a relatively expensive EL

mat er j.al 4afibiLi i i | KE R Fim 58 RHES 8bokiggNt i on can
avoi Sex%%slé%@%éﬁ%raggl%P ﬁ%%erﬂwﬁ%n?%}l?éf Bf]%gzg 81 ass j?r. %ﬁgk@@f em of
the present i mfgnti on el.im na%)fs t he ne{ed to M8 2 ECI:_1 n%télfrfé.asl . ftr ogn a
glass jar to a B6MM SEHOUSRIOBIER of Rpactsa] s R HeRe SEEarS Lgs ptha

i dent duri t he t f [ I i ded. Si li ght jtti devi
o the clement’ ?ife fsalrr]lgu {cielnsf. aDse%rz?d\glct)iloneof an élgr%%nta is elx%ibiteeﬂn SLIlClillga evice

maker  the element’s
manner that a non-light emitting region (dark spot) spreads along with
light-emission for a long period of time, which is caused by the degradation of an
20 EL layer.
EL material forming an EL layer is easily degraded by impurities such as
oxygen and water. Furthermore, it is possible that inclusion of other impurities in
EL materials may cause an EL layer to be degraded.

Major examples of a process that allows oxygen, water and other

25 impurities to contaminate an EL. material to be subjected to evaporation include a



is relieved of the work of transferring an EL materi al between contai ners,
the maker only has to set in an evaporation apparatus a container in which
an EL material is stared, or refined and stored, by a nmaterial nmaker in
advance. As a result, the throughput is inproved. Zo The present invention
can provide a manufacturing systemin \g{ﬂ ch the process is automated to

i nprove the thraqu ut as.well as .an integrated cl osed t em capahl e of
avoi di ngPFf5S? |0?¢%Q§}& %E{af‘?%?ﬂgll\l& R CYYIOTRUORN SRPRFABES ér%tl%é‘? CYAPYaHEReri al
maker provides, there is always a possibility of inpurity contam nation as
| ong as &n{jagievapesationfyoerssi ce as nmker noves the EL material between
containers as in prior art. Accordingly, the 7 purity of an EL materi al
cannot be nai nisualty & comtaineakeempgranl Ebinattisnistput ile hpowintglassTiae apd esent
invention makes a light emtting device maker and a material nmaker work

t oget her tReojpligl]inged Giitoa plditic TR capy. CPRS aiftipRineSof tHRCINANSE REGHIRAD

mai ntain the initial extrenely high purity of "an EL material provided by
the s materya r i - he material is subjected to evaporation
in the I%@HL@%@@%%%‘%/#%@H%EQ According to a structure of the present
i nvention di sci‘gsed in th':l}s S ?,(il fic?ti on, there i SBE\; ovided a

manuf act uri ng S A kel EPr%.”é‘ 1 Fmeg By £VaPomtism, fy81VeR PBPRRE R and
storing, an evaporation material in a io first container at a materi al
maker an@vaIRiion materipl isstaken wuhiofdes conteiner dglass 133 aadasomavednntoat eri al
in a second container; a second stage of transferring the second contai ner
to a |i gbontaiet (typicalby aarecltimggrot or anhivagosatigebaat) sattappdsed tgan lebjezecond
container into a manufacturing is apparatus at the light emtting device

maker angn ticRdhé FRmf is"tdtbeCRIHRUAhO ¢Vapbratibg appaRfk. COThakviorh@o! ace
the first container; and a fourth stage of heating the first container in

t he nu LI pRar L: : y zont ai ner
docs Hot Tieriil, SoBPBE Girininilics (3P BhLiRG, MR FSvibe, B8 oylitfalioh| B\
can be ordere frfpm q?f?uESi de supplier. D&si rabl.ﬁﬂ tBe cgntainer to be set
in the V5 %tio a‘%ﬁ I3{6y sOXXBCHR nYRIEEt BREOWT JHRISHES, kU hat has
provided the |light emtting device naker with the evaporati on apparat us.
The pr eséegrafatenof am Bl @omeat couldanig with the avapoyatiemmatenigli ch an appar at us
maker, a light emtting device maker, and a material maker are is

associ ated wi t Oneawdy 6t meveian evageration mbtesiah fram Elglasatjer icad coffitairer yis hi gh
purity and 8 the EL material is used to produce a highly reliable |ight

enm tti ngbyl@¥ha §n aAKeQEAnitat CRambet 8Qlippéd Mﬁﬂirﬁe@%ﬁrﬁl@o@ﬁ?ﬁz&ﬁms! @iy | on
di sclosed in this specification, there is provided a manufacturing system

'Cg‘r:]'t ;Lg'ngg :g}‘?vo“'fn!"‘é’?] br $hPHRe.OT HoWRAVEE, & freft¥atnddt 'chhmbRP ghipHEd With 3 gifeond

box does not allow vacuum and the work has to be done in atmospheric pressure.
A nitrogen atmosphere can be employed but even then the amount of moisture and
oxygen in the pretreatment chamber is not small enough. The use of a robot is
possible but impractical since it is not easy to create a robot that can transfer

20 evaporation material in a powder form between containers. This makes it
difficult to build an integrated closed system in which steps from forming an EL
layer on a lower electrode and till forming an upper electrode are automated to
avoid impurity contamination.

Although a light emitting device maker could refine an evaporation

25 material bought from a material maker to further enhance the purity of the



s apparatus naker to a material naker; a second stage of storing, or
refining and storing, an evaporation material in the first container at the
mat eri al maker and sealing the first container that stores the evaporation
material in the second container; a third stage of transferring the second
container to a light emtting device iqQ maker; a fourth stage of

i ntroducing the second caont.ai ner .into mapuf.act uri ng aratus at the

| ght entYaragial Fraenyarenniasds RS A Tl SreebRn haoge TBpuEihg
second container ,to place the first contajner; and a fifth stage of heating
the firsCOR@GANBALR} “’lhﬁntaﬁeevﬁﬁﬁl?ﬁlé?@tmﬂieﬁgl BFERLALGVPHTAIN RRAIUAL | on.
Further, the container to be set in the evaporation apparatus may be

manuf act ur ed ahu agdejway ad Bl materibl ghvergneéxpensiye dedi it €ostakmore pecgramng t o
anot her structure of the present invention disclosed in this specification,

there i sthunogoltedlods gi%wfg@d}h.ur INds SthSfePoieC ABFiFdd it Jusez @nakBLi hfdtersdlags of
transferring a second container and a first container froma light emtting

devi ce ”Eﬁﬁfieﬁtﬁn)ygs eyibal maker; a second stage of storing, or refining
and storing, aim evaporation material in the first container at the nateri al
maker and sealing the first-container that stores the evaporation material
in the second container; Zs a third stage of transferring the second
container to the |ight em'ttina‘kRl devi ce maker: 9 a fourth stage of

i ntroduci ng the second coMUMNARY OF THEANYENTIONg apparatus at the
light emtting device maker and taking the first container out of the
second cont ai n€he tpresend ceventieonf hassteenombdé mevievaod the abévd, tandsaragbject
heating the first container in the nmanufacturing apparatus for evaporation.

Furt her ) oﬂhﬁb@@er&ﬁpb@ﬁﬂn is&hé&fé@dohﬂo&i\d@w}atdrﬂm viti€éh Wl‘gﬂ pur!ﬂy omderi al s
stored in the container are not evaporated, and after evaporation, an

unevapor gy §flafelialli Shlfthinkd afdR&pR%rdA féﬂﬁirfgoéht EUIQ&(g (Ld;aftl eV R0 d

manuf act ur ng system this contalner nma e recovere e material maker

and the EL,pgterial remaini in,the container.is taken out for r cling.
or eover 19 AT REm UL VAR flGe s A A dled 10 imbroVEsitnTelinut 3 seks
material remaining in the container may be refined to increase the purity
for recy@d iggrapecepsicheystan gapaiie of aveiding HBPWHtytGOBIRWAHAR. | nvent i on
disclosed in this is specification, there is provided a manufacturing

syst em i ncl udi Agotler objest of theggresénttinegicar isitogsaah Bl smatowial affidentynd a
second container froma light emtting device nmaker to a material maker; a

second stage OAnstiefiotgectadt RS prrkert @EnE6P1$ 1Q enhin®y teordliabilityn@ier i al
inthe first container at the material nmaker and sealing the first

cont gisnefytifghcS6 L4 Bght emitting element by using a highly pure EL material.

The present invention avoids impurity contamination of a highly pure EL
material through a manufacturing system in which an EL material is directly stored
in a container to be set in an evaporation apparatus instead of a conventional
container for keeping an EL material, typically a brown glass jar etc., and then the

20 container is transferred to the evaporation apparatus for evaporation. To store an
EL material directly in the container, the EL material may be refined by
sublimation right in the container to be set in the evaporation apparatus instead of
adding the obtained EL material in several portions. The present invention makes
it possible to deal with further increase in purity of EL materials in future.

25 It is desirable for a light emitting device maker using an evaporation




Zo the evaporation material in the second container; a third stage of
transferring the second container to the light emtting device nmaker; a
fourth stage of introducing the second container into a nmanufacturing
apparatus at the light emtting device maker and taking the first container
out of zs the second container to place the first container; 10 a fifth

stage of heating the first coptainer, i® the manufacturin ppar at.us for
evapor at iaBH?rahﬁdtoa %Yexflﬁngtlegﬁg mgiker Ahat ypapyacires pr ééﬁﬁ éi?rfgf ngaterigk de he
manuf act uri ng apparatus and sealing the first container in the second

cont ai netha gofingyeerk toriy ag Bbmatenal difeathy infrecontyimer gt is tnpe detvinabe naker
to the material meker. Further, the above structure is characterized in

t hat t heevaperaiian appkmtus; e Chheepieséiitd nesisjpor prov tdes mamenafactaiipesystehdn t he
inner walls of the first container after evaporation for recycling. If the

evapor at iv\ftlﬁcﬂrﬁtl@hit %h\iitﬁ]gt e hiBe kY 8h89 materinPnRel RMsSodigfed WitR'each
refinenment of an EL material to recover the evaporation io material while

it is e oy S t ai.hek ty 2l i ' ' TS
avol déd. Oiis esbeTEaRE 2T, BT detFnbliBHEN Yo O BT BRI AAT i e
is stored ip the second nt ai ner..i.n an i nert .gas nospher r in vacuum
and. - af ¢ B5echio BPGREF Aghlrreliablediet STBuEdevic:  The SENCT A F SHERWNt he
container is placed in the is nanufacturing _apparatus w thout exposing the
cont ai nevetippalags mot needrglassaiys, whichrusaaly eadgimas indusgrigli wagteeand
prevented from adhering to outer walls and the |like of the first container
due to efposfore it entinenméntallyrfrichdlypr daeridition esideon matemilamakert storespf  a
container to be set in an evaporation apparatus should be avoided as much
as possi Bt fefiicdGMdatorel, AREE! materiad deeNfdn aQontAhém 8 dight enfiftRipfevie®
directly in the container for transportation. If the container 1s set in

t he evap i r S; W r - QX t ot wal | s
and o el opef AR dBeoionby FBE plhal HOReRr Rl San fid TichillEly
material durin apor at i op. .The above structures are characterized in that
he. manuPSRATS oL dBpisrial aicientfing 1 SHoZh UBFEE BEQT GHaHisub LS SR MSERAOR 1 b
vacuum exhaust  neans, a process 11 chanmber where the first container is

t aken ou€arbavaid€xsessarcdshostagaohen Elaputerialae aghassvdpor ati on apparatus. The
manuf act uri ng apparatus nmay be nufti-chanber type or in-line type.
Specifical ly, The sysieandfdbatpaeseat inventoncélimhmtds thet neminteaimese ais Eeal ed
is introduced into a first chanber (process chanber) s filled with inert

gas, themfakdridl fES\ATEElasé Fard GeTtEMmBAUSABEbrHM] §EVIEine TRE BTt nfSediilopy t he
inside thereof, inert gas is introduced to the chanber to return it to the

at rmsl@heﬁécquﬁ‘gﬁﬁ%wg%hea@%lggﬁgisulgéEvgﬂ@&ai @ﬁ{ceiasligltfi‘{égrﬂitpﬂg C%?/iéé]ﬁlaﬁg ond

cont ai ner . I'rs nber I's vacuum exhau rst container

is transferred to . . )
is relieve ota the work of transferring an EL. material between containers, the

maker only has to set in an evaporation apparatus a container in which an EL
material is stored, or refined and stored, by a material maker in advance. As a
result, the throughput is improved.

20 The present invention can provide a manufacturing system in which the
process is automated to improve the throughput as well as an integrated closed
system capable of avoiding impurity contamination.

No matter how pure EL material a material maker provides, there is
always a possibility of impurity contamination as long as a light emitting device

25 maker moves the EL material between containers as in prior art.  Accordingly, the



"second chanber (a vacuum evaporation apparatus that is vacuum exhausted in
to advance) connected to the first chanber, and the first container is set
in a desired position. Needl ess to say, these operations nmay all be
performed by robots for automation. The first container may be taken out of
t he second container in vacuum In the_above structures, the first
container is nqt particularly limted But.is is preferably a nelting pot
that al | GHEL ea’b%f[i Blaterial aangt bg meantaiped (o put annuRRe fien thode may
be used instead of a nelting pot. The first container may be a nelting pot
t hat can pusitgeal bel prgsent mvientiontmakesedlightemeitiong Heavich engker mntdhe mabaoriad
structures, the second container is not particularly limted as |ong as the
cont ai neimaker avbilgdgesidrefoward redodtéomen imputity Sopraaiian@dhn,yamd Zherefsitai ner
that can wi thstand depressurization or pressurization. Further, in the

above st i rHsifiain e ifiRfaflckXbmiERK BlgIPDEi aPhit 10l SRMBriANBrdvidSd bgambal ner

h
or the second container before storing th@r EL material. 1Fﬁrther,
above ur | e n - . I ' C b al so
he. et o apg ke 0k ey (e ARSI ey R B Bl 25 i G B
t he nunber .of the.required containers can be saved and the EL -12
mat er i al §THYME %Vdc%g‘algﬁ(red. According to another structure of the present
invention disclosed in this specification, there is provided a )
manuf act uri ng fesoedingntd wdistgicturef of sthes peagenofinventiur atis¢laseda isothiai ner
froma light emtting device maker s to a material neker; a second stage of
st ori ng, spécifiedition,nhererisl psdvaded g manufsotaping aystem ineludingal in the contai ner
at the material naker; a third stage of transferring the container to the
light emittingadgyi ﬁ@g%f@fokin??oﬁréfﬂﬂﬁ !ﬂnétsﬁﬁﬁxg?fan'e%ﬁé‘ﬁﬁ%hr}ﬂakﬁ%l PRt ai ner
into a manufacturing apparatus at the Tight emtting device naker; a fifth
st age, of cheat | ng: 0 i.her n the fagt Ug]
cvapolat {1 Coftfink & 5 R anifor, AR REMARCHE I oBRIBHT A shefes the
manuf act uri ng ag aratuys to is transfer the container fromthe |ight
em t ti ngCHRATER friglgnasecand ePntainefaker and storing again the
evaporation material in the container. In the above structures, the
cont ai ner nmay Besecept aage o tsarfsfersingcdwet sdooed comdampe to | a dight emisiingr may
be sealed in a second container during transportation. If the first
cont ai nedevige tntaldeg; recycled, it is desirable for later storing of an EL ao
material to recover the first container while it is sealed in the second
contal ner so tBaﬂliﬂdUPtldgé tof ﬁﬁfﬁdﬁﬁldgameoﬁedo%da_&&itﬂﬁfér ihfo %nnﬁhuf@t@r’iﬁgﬂ I'S
to be recycled, it is desirable for later refinenent of the EL material to
recover teri e |t ] | c Al t hat
| mpur ot y RS e P St gt Re R arl iy BRERRY CRRRL Bl 5P

characterized in that the container is. a
{he second contamer% pface tﬁe rt]ust container; and

a fourth stage of heating the first container in the manufacturing apparatus

for evaporation.
Needless to say, the container does not have to be prepared and
20 manufactured by a material maker but can be ordered from an outside supplier.
Desirably, the container to be set in the evaporation apparatus is manufactured by
an apparatus maker that has provided the light emitting device maker with the
evaporation apparatus. The present invention provides a manufacturing system in
which an apparatus maker, a light emitting device maker, and a material maker are

25 associated with each other in order to obtain an EL material of very high purity and



2s nmelting pot or the container is a nelting pot that can be sealed with a
lid attached thereto. 13 Further, the above structure is characterized in
that the material maker recovers the evaporation material adhered to the
inner walls of the container at the sixth stage for recycling. Further, the
above structure is characterized in that the s material naker cleans the
container. Further, the above struct,urg is characterized in that the

manuf act the Bl rapissahisysed o producg ahighbpstiabliedight spittinadevicrr t her, the
above structures are characterized in that the manufacturing apparatus is a
muf ti - chanber Wgserding ud sanothérnsirunpwer af the presentginyentieastisdosedv ac thim
evaporation apparatus. io Further, the present invention also provides a
manuf act gpédificatdr)ehereris phavieda nearubadtatin® Bydteimahtiidings ref i ned by
sublimation directly in the container (nelting pot etc.) that is set in an

evapor ati on apparf 4sed Bf MR é?ﬁg cgmﬁﬁ&i éee@mtaﬁﬁaiﬁu poht'ag of
ovi de a man

the present invention; there iIs utfacturi ng nethod i ncluding:
is a first stﬁp of rﬁfgnin% ag e agoration material in a container; a
second s?@%arg Sﬂf’%‘iﬁr 8 i AR {7’5%8 ation apparatus a second container so as
to face an evaporation object; .,and a third step of heating the container

pl aced in the 8PSpYrheiagh of HHRMRE, B FeHAING, ah SQIINgn an Lyappratignsmaterial
specification, a nelting pot nmeans a cylindrical container with a

rel ati velnthedirgecopeitiengt te material iakee dndseaing edarsBrgntainer that istates
conposition of BN and AIN, quarts, graphite, other materials and which can

Wthstanmdﬂ‘gllpof@fmﬂhawraein tHeecon@somamer;and reduced pressure. An exanpl e
of the exterior of the nelting pot is shown in Fig. 12A. In an evaporation

apparatus, an E%ﬁu‘?él’ %&%E%f't%sgé}%g%sg ddS&htFindEld i:ﬂ‘%h?%nittﬁ@&&li@é ;@
heat insul ating layer,” an 14 oufer cylinder, a coolifig pipe, Tand a
shutter deyice. Thé heater is arranged outside the nelting pot and a
naterWaInPgF“distributing heat evenly is sandw ched between the pot and the
heater. The heat_ insul ating |ayer .is provided outside the heater. The outer
cyl i nder housed fPHEhYage pgénm@meadg? isseonfl ganiney) intq Remapgfacturing angd
the heat insulating |ayer. The cooling pipe is wound around the outer

cyl i nder appiretus raitthe light \entittingp dersicamlakudr canelstaking  teefirsigcontainéreootuotr
cylinder including the opening of the nelting pot. Fig. 12B shows a
simplifige seeond eontained td pRiceahe tixsirdhtaindt; Whd ch evaporation sources are
set in a vacuum evaporati on apparatus. The vacuum i o evaporati on apparatus

i s conposed of, g; ha bk I : i on
Sour cos. ~and o} AAESUYESTIRERAE. P RubEbainRy 3R (RS mariealidling 4Rt
reducled gr eIyl %t'%% vacuum exhaust neans (not shown in the draw ng). The
substFat ©TOPHR? S fixed to the ceili ng of the chanber. The evaporation
sources are plgce begow t he, substrate hol der faci nﬁ t he hol der. The ~s
substrate hol dE¥TtRefs the HeATHRIAGT (A be ((biins VaRpratien APRAFHYS P8Y Rfol di ng
a substrate. Arotary axis for rotating a substrate stands upright at the
cent er omanhfactwpd had@reparedhby shbbghtemitting device makeie exanpl e shown in
Fig. 12B, three nelting pots are set on a base plate. However, the nunbéer
of melting potActerdigg t@anbihenlsatucyurt iofi the praseht riayeméorn discldsed, inothid our or
nore. 20 According to another structure of the present invention, there is
provi dedsﬁ%c_[ﬁ»’éa'f‘i%ﬂ, erré’Pﬁ;Bx%R/id& aam'iﬁﬁféfcﬂﬁldg’ $yREer? ROAIpRIsHp: ! ncl udi ng:
sealing a first container in a second contai'ner, the first container
storijng an orgagi erial: d odugi 4 ' '

manufzgct uring égglﬁgtrga{%esg){ ﬁé{lehfaHsr{% gggéédg@uém&g?(%gggmﬁecgﬁg?b%g@r%ﬁp?\ag t he

first container .out of thq( second caontainer to place the first
light emitting device maker to a material maker;

a second stage of storing, or refining and storing, an evaporation material
in the first container at the material maker and sealing the first container that stores
the evaporation material in the second container;

25 a third stage of transferring the second container to the light emitting



contai ner; and heating the first container for evaporation. Further, the
above structure is characterized in that the first container has s on its
inner walls an organic material refined by sublimtion. Further, the above
structure is characterized in that the organic material is an evaporation
material. A light emtting device characterized by using the nmethod of

oper at i na manyf acturi ng apparatus of 2he above structures uses a highly
pure mat EFYI&F Tt herefore has high reliability and |uminance. io In the
present invention, either resistance heating or evaporation nethod using an
el ectron gun (&HeurbtHage of ipipHecingBhe vgpondcopiRinaamtoa awphiacteringr
evaporation. Evaporation materials in the present invention are not |imted
t o ones appdrafusi atgherliginieamitthng duvids rhakernand taking) chiegfirst ccomediaer alis of
(including alloy materials) formng a cathode and an anode. The present

i nventi the's%cbﬁd@Bﬁ@ﬁiér‘f@p@a’ﬂé%éﬁrétYCo\MHiﬁexaaﬁét hode or an anode is formed
froma metal material that coul d be deconpdsed upon contact with (oxygen,

noi styre, and ) r er ani c
mat er :gal s are %al}?fm Sig‘lgsedcﬂ}L lbeta%&éaﬂhgfﬁ éﬁ%‘g%ﬁxﬁ ﬁ@ n%rdeu\s%%tp Hngvaé)ﬁ)g ag

| i qui d high-nol ecul ar wei ght materials can also zo be enpl oyed. In ot her
wor ds, hgely,agg@rtﬂon, nvention is also applicable when a filmis formed by
spi n coati ng, castlng, LB, the ink jet nethod, or the |ike, Wen a

hi gh- nol ecul ar mh@htwhmem &L ilayersésd formed iy ¢vapetation) dbel wholgeEfht
material of high purity is provided by a material maker, the material is
stored i materfdls Storedninathee contater vire ciott éneapoodtad, andi&ftaunmsﬁtimi, yan
injected using a puncture needle zs and a piston (syringe) through

depr eSSUfjh gb%e@ymul taf&tidi hgs phéh&@d 3gd thdeBohtAfer. 16141 ke aOGI ner
is stored and sealed in a second contai ner. BRI EF DESCRI PTI ON OF THE

DRAW NGS_ | c y =

Erbod: mee R BRARY G céﬁféma%%ﬁa oém&nvge?fé'nﬁxi h%%f?%‘aﬁ‘;@&‘ CERE
a diagra od| Jrent . I\/&We , JFi , 4 is a sho Enbodi ment
Vode 3. WL anaiErial (AGRH lond GopRBot HEFR OlbIRY By, GMOBe T

di agram showi ng Enbodi nent 1; Figs. 7A and 7B are diagranms show ng | am nate
struct url@sth@mél mangfapturing systan, sfter ke oat tbedW- Meataripyfamaigingniser t ype
manuf act uri ng apparatus; ~s Figs. 9A and 9B are di agrans showi ng transfer

of a nel thergnpoher maﬁbseeﬁhaftgta:ilnarﬂaee theFpwity fdOfecyoind OB are di agr ans
showi ng transportation of a nelting pot to an evaporation source holder in

a setting chamiiegsrdiigto hhofher tACAGE N B Prbtat anveiitior afkerdded ihMhg
manuf acturi ng 20 apparatus (Enbodi nent 5); Fi gs 12A and 12B are an

ext er1%°r§>\é'c%a?1fonatﬂy?% }Sl gﬁkj reTale Z{l{mjglé}jﬁ % f of an evaporation

appar at us, respective igs. |ag ans of when a

container is re|II 0 oratian. .
irst s?age otr transter Iming a $itst container and a second container from a

light emitting device maker to a material maker;
a second stage of storing, or refining and storing, an evaporation material
in the first container at the material maker and sealing the first container that stores
20 the evaporation material in the second container;
a third stage of transferring the second container to the light emitting
device maker;
a fourth stage of introducing the second container into a manufacturing
apparatus at the light emitting device maker and taking the first container out of

25 the second container to place the first container;



25 17 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi ment nodes
of the present invention will be described bel ow [Enbodinent Mbde 1] s
Fig. 1 is an explanatory diagram of a manufacturing system of the present
invention. In Fig. 1, reference synbol 11 a denotes a first container
(melting pot) and 11b denotes a second gpntainer for isolating the first
container fromt ajr t revent contamnation.,Denoted by 12 is an EL
material refindd! S#&?e&hﬁﬁaﬁlqgohfﬁfsi ﬁ?n%ﬂﬁérlﬁlthi?ﬂgﬁﬁ‘f%éng WPIFES t hat
can be exhausted of air, nuneral 14 denotes heating nmeans, nuneral 15
denot es 59 S#REEAION; dRdobj ect, and nuneral 16 denotes an evaporation film
Nunmeral 18 is a material maker, which is a manufacturer of an organic
conpound nat er hasixtthatages cdntakiegdhat fist omttainenl owndf ptho domesfaturingf i nes
the material (typically a raw naterial dealer). Nuneral 19 is ~ s a |ight
em ttingagsatate amkeealhiny g fiast evtapeatih Qhe 3ppeidicoataitern@ntthader g of a
light emtting device (typically a factory). The flow of the manufacturing

system of, tgﬁlep'fﬁﬁlg'f'ﬁe iigﬂteé}ﬁftﬁﬂg\ﬂ’iawcegxgar 296 [Hebadieial Mikefi rst, the light

emtting device naker 19 places an or 10 to the material ao naker 18.

Recei ving the grder he terial.mker 1 e S first .caontainer
1lla and a seco Hgﬁ%rn'gtgF @PvEﬁ;qu Wa%?P%Fgﬁgiéﬁﬁé?to}}ges,m%?n?lem & and
stores, the EL material 12 of ultra high purity in the first container 1lla
in a cl eEPOVEEMIGHHYROTAtIaNNater adhered e the IpRes WAtS Pﬁrﬁfeﬁ ?ltrwegonc%la% as
oxygen and noisture) frommxing in. Thereafter, the material nmaker 18

pr ef er abafferseedporatien fer fecyeling ontfahaevaparation magrigktsoiodbe seaoaierash, itt1b i n
a clean roomso as not to allow 18 unwanted inpurities to adhere to the
i nteriorisodesiidbd¢ ifor lafer tregintinesat of cnt AlnaateiMlero seadviengtht hevaporstion
contai ner, the second container 11b is preferably exhausted of air, or

filled Wb FhildRSs sddled fn HeScBbAP LEntathet |s§QHatti]Bﬁ>ufrft§l Thnhalisss 11a

and the second container 11b before storing, or refining and storing, the
EL materjal. %& s of ultra high purity. In the present invention, the first
containe?wﬁgg'is to be directly set in a chanber during | ater evaporation
The second contai ner 11b may be a w appi.ng filnltha%.serves as.a barrier
capabl e of bl ofRf ﬁgowysgeﬁtuamawl@tr@m@tlzqﬂr B thah g, firgteondaipehis $9Fhi ner
11b is a solid, light-shielding, cylindrical or box-like, io container so

t hat t heincthet s¢eond centainer tinkam ingut gastadmasphest |or, inTHacwwe oingl, adter simer 11b
in which the first container 1la is sealed is next transferred fromthe

mat er i al evapoedticiBniateridids Istqgbd, @niefined aindevtored, trkkeontdifef Shplpoedin ihe) . The

second container 11b in which the first container 1la is sealed is next

15 manufacturing apparatus without exposing the container to the air. In this way,
water and oxygen in the air are prevented from adhering to outer walls and the like
of the first container due to exposure to the air. In the present invention,
contamination of a container to be set in an evaporation apparatus should be
avoided as much as possible since an EL material is stored, or refined and stored,

20 directly in the container for transportation. If the container is set in the
evaporation apparatus with water and oxygen adhered to the outer walls and the
like of the container, the impurities could contaminate the EL material during
evaporation.

The above structures are characterized in that the manufacturing apparatus

25 has plural process chambers equipped with vacuum exhaust means, a process



~s introduced into a process chanber 13 that can be vacuum exhausted. Note
that, the process chanber 13 is an evaporation chanber in the inside of
whi ch the heating nmeans 14 and the substrate hol der (not shown) are set.
Thereafter, the process chanber 13 is vacuum exhausted to cl ean the
interior and renove as much oxygen and r{Di sture as possible. Then, the
first container 1la is taken out of.the20 second contajner 11b and, while
mai nt ai n&?d'"e%{cﬁ“{]hﬁ[e ttﬁ‘é @VgﬁBP%{‘W‘Hn‘SS BeO¥a Elée pF AL @l gy t he
first container 1la in the heating neans 14. Note that, the evaporation
obj ect (Megualm o eyaperatigne) apiBUatys,pl acke soaayfaciuing e apparafus smayonbai ner
1l1a. Next, the heating neans 14 heats the evaporation nmaterial through as

r esi st aninutgahanpeonypderlinkmet typtor SpacifienHpothat second idomtaifieroin ttigclsur f ace
of the 19 evaporation object 15 facing the evaporation source. The thus

obt ai nedyRvARY @ntARer {5 §Bal& ijaoﬁﬁrdlﬁbe&?ﬂﬁoi‘% FirsEhHrhbére@rodessi dimi) tti ng

el ement fornmed fromthis evaporation film can have high reliability and
hi gh | ung. rd LI &t 1 | S, i nto
the evapinag vt Mo SREChe s, bbbl v ASREERRustdRid Rrhdhd BHERAG 0 ang
the evappration. material 12 is evaporated intaining its purity, of when it
st or o0 tehita Bierent faded B h tusffaced o 1of (Damiet Guabtim et
stores the EL material 12 direct.le; in the first container 1la, the |ight
eni t t i ngataraspherigakessugioandndie first eontainga s takenmutpft liejsgrondh centadrey. and
can use the relatively expensive EL material efficiently. io Since a

mat er i al Then tisefirstrobfafiber antvhguim-exhapsiedyt thorfirsecamoinec a$ trassfeafedaonat er i al
i s obtained by, for exanple, a nethod shown in Figs. 13A to 13D. During

nai nt enageenaf cHamgbetetd $acudn "GMipbkativht Q%;bﬁbtu@%ai Ss Ratuli-@xHkicdngh pot
901 (Fig. 13A). After evaporation is conducted once, residue 903 is

r emai ned 0 i i : oV, atjon,
the ot TARREEFEOMRA RcH chaibep shiine FREEGARRLIEh FUEBONER ST
repeat ed each ti&e gvag?rati on is conguct ed unti/l thei next .mai nt enance. In
this wayPRRI@Rapoleatiesh ek NGFC ORAFAHENYBY Adrke BPHPEREH DY, TobgiEer |
this nethod has a drawback that the residue can cause contam nation, In
addi t i orautomatipat (Ider Eifst| ¢ardaipgr maaid bantekeneoyiuel the secansk centprarain on
material could be |owered due to mixing in of oxygen ~o and noi sture during
refillimgacudm.exanpl e of the amount of a refill in this nmethod is shown in
Fig. 13D. A nelting pot that has undergone evaporation several tinmes is

di scarded uponyneritRReRE@ctrds, Ahe Eirstt Nk Hisl AN YartivuleAPtARitE@buply a
melting pot may be filled with only new EL material and di scarded after

each b1 rg‘re?é/r 2Lh Offin Sp@ﬁﬁﬁ?%ﬁlgqrs ﬁlﬁ?f#’gﬁ'éigﬁtsuéeeafi%nt BL inaferlal. 2
manufact'uring cost. %0 e above “nanuf act ur ng systemeli mnates e need
for a glass jar ich is.used..n prior. art to stor n.evaporation materi al
ne wer | GbptiionPrsionay e Peftad 3 el Pp0I °PROGRI GRE0e Bl o
melting pot. As a result, inpurity contamnation is prevented and the

t hr oughpift @ meliing pet gt can e scaled vdt a lidwtachehthsetopr ovi de a manuf act uri ng
systemin which the process is thoroughly automated to i nprove the '

t hr oughput , asFunthdr, &5 the abave gtrackuess [tbe esdcenyd contagrgyals | motoparticoliadiyng
impurity contam nation of the evaporation material 12 refined by the

mat er i allimitk@rasUBngias thendvedainenis Migat-2hieldiag wontdiverpbua idipadteyabidyiae EL
material is maintained by a coalition between two nakers in the exanple

shown, i n-JrERAE ﬂﬁ%amﬁlst]andv%%ﬁﬁﬁ?ﬂimpr@%‘?izﬁﬂ@ﬁ‘ﬁ an exanpl e in which

t hree makers are associ at ed h each other to maintain the purity of a

hi ghly pure E terial,.. i,s Fig. i S expl i f

manuf act uri ng S‘V eé’r’r{rb#het %%OV&gg‘é“ﬁweﬁh%nﬁa%ﬁ{%%‘ﬁ,ﬂ{ﬁ\fd’%%?&ﬂg]n@F%ﬁ glfa
denotes a first, container (nelting pot) and.numer 21b_dltenot es a second
cont ai ndirst eentaer 9f it sqqquﬂopgagnedm%ermnqgg% &alerak o prevent

contam nation. Denoted by 22 is a powder EL material refined to have ao

hi gh purity. Niurthes) irethed ebove manutichnibeg systam, awh andy dhedils meateoal &sir
nuneral 24 denotes heating neans, nuneral 25 denotes an evaporati on object,
and nungegycléd, denailes the @urRpal ahakyr fraynclckr theecontainwer fr &Cyckngn
appar at us neker,

25 Accordingly, the number of the required containers can be saved and the EL



which is a manufacturer of an evaporation apparatus. Further, nuneral 28 is
a material nmaker, which is a manufacturer of an organic conpound materi al
that is as an evaporation material and produces and refines the materi al
(typically a row 21 material dealer). Numeral 29 is a light emtting
devi ce maker having an evaporation apparatus, a manufacturer of a |ight
emtting devig typically a, factory). Ihe flow of the manufacturing system
of the prlggté;‘ﬁ'ta?ﬁ éﬂ%ﬂf’?gﬁsg\ﬁq' be s described below. First, the |ight

em tting device nmaker 29 places an order 32 to the material nmaker 28.

Recei vi ng the ofeerdmg tq grotkat strnaturenak dhe Paessnt deerdionodiselosed in dhishe
appar atus nmaker 27. The apparatus naker 27 is a supplier who has

nmanuf act wpedifeationathereisi pravisded armamsfatturingi sybtehincludiag: cont ai ner 21a can
be set io in an evaporation source and who has sold the evaporation

appar atus to t hefitdt gtigeedt frinsTerr@Vvd 66ntaRIEE Frod?- i icRr 33,

t he apparat us naker 2'% manuf act uirihgs theﬁ?iiér Et&%gnl?%??git%Hgﬁggt gﬁesrecond
cont ai pero31h teﬁ&ﬁnfaikéﬁt contai ner 2la and the second container 21b are
manuf act ur ed % the same apparatus maker 27 in the exanple shown here, but
they may be manufactuyred by. ~s .separate .apparatus nmakers. It is preferable
to clean the fiar%%cgggﬁfaegen%frStQTHg’aﬂ'ﬂmﬁf n @Bgﬁiloré‘%taé‘i Keposatipn, prerial
conpl etiqon of the, manufacture thereof. The first container 2la is to be

di r ect | y 18 ke contginep ahhermaigriphmakex;er evaporati on. The second cont ai ner
21b may be a wapping filmthat serves as a barrier capable of bl ocking
oxygen and noi st thied sRgef ef dtingferting theccommainer donthai light 2iditting desieki d,

| i ght-shielding, cylindrical or box-like, container so that the container
can be takeqerput automatically. Thereafter, the apparatus nmaker 27
preferably seals the first container 2la in the second container 21b in a

cl ean,;y oom so i Lt t .10 e interior
or ex%oreri or of %ﬁﬁ)gﬂpi%t%@%%ﬁﬁf%% lEzItlg d{)ﬁﬂéé&fgﬁ% aclg% ai g@r?mfl%tgﬁgﬁa%i ch
the fi rstal ﬁlonl@tner. t21a iS sealed is 22 transferred fromthe apparatus
maker 273 B hghtemigmedevice Bak6s (shipment 30). The material nmker stores,
or refines and stores, the EL material 22 of ultra high purity in the first
contai ner 21 adiffth stageant heatingvhe eomtaiciengn fhemaanufeetusingoappaestantfor
impurities (such as oxygen and noisture) frommxing in. Thereafter, s the
mat er i al evepagatio®; gndef erably seals the first container 2la in the second
container 21b in a clean roomso as not to allow unwanted inpurities to

adhere to the unixthistageost RXir fhercodtaihéi€odt ¢fSthe GRMFROREin Véﬁf?ﬁraﬁﬁ@#é ng the
first container, the second container 21b is preferably exﬁau ted of air,

or fifsl egapifeh tﬁé‘%ﬁtaﬁf&?-fréﬁzl thg 1%&?%%&%%&&8 lngﬁ&éﬁtgﬁg% Irﬁ&t%rlgpﬁlt& Lper 21

C .
a and the second contal ner 21 ore ~0 storing, inrng a stori ng,

t he EL i I i.agh purity. The second container 21b in which
the fi rg?ﬁ%%fr??iéx’gﬁaéa?rgglg fit@%ggaéﬁgd'ﬁ?tgr@y%t EPPEY S om t he material maker 28
to the |ight eﬁibtti devi ce maker 29 (shipnent 31?. The second cont ai ner
21b in which tHethe 3Rqvecsipicings, the confajnesampek Pej eplaced by a first container

and the first container may be sealed in a second container during transportation.
If the first container is to be recycled, it is desirable for later storing of an EL
20 material to recover the first container while it is sealed in the second container so
that impurity contamination is avoided. If an EL material is to be recycled, it is
desirable for later refinement of the EL material to recover the EL material while it

is sealed in the second container so that impurity contamination is avoided.
Further, the above structure is characterized in that the container is a

25 melting pot or the container is a melting pot that can be sealed with a lid attached



is introduced into a process chanber that can be vacuum exhausted. The
chanber is vacuum exhausted to clean the interior and renove as much oxygen
and noi sture as possible. Then highly pure inert gas (nitrogen or the like)
is introduced and the chanber is set to the atnospheric pressure. The first
contai ner 2la is taken out of the second container 21b. Then the chanber is
again 20 exhausted of air and, maintai &Bng vacuum the first container 2la
is brougﬁ&“FHLan evaporation chanber 23 that is connected to the process
chanber and is set in the heating nmeans 24. The evaporation source is thus
prepared. The &uaiber.atliconb®isj sleucturee i charastgsiged ainethap she smptesiebandkesi ng
the first container 2la. Next, the heating neans 24 heats the evaporation
mat eri al rédovengtheasyapesatidmamitdizdiadheredrto tthe inrigr avdlis dfother contednepartati on
film26 on the surface of the 23 evaporation object 25 facing the

evapor at isgiih SepeCROr rddRlingls IrkiiRe, @ a%\saeg,h?&we i{ tharaéRrized $n Mt tﬁlent ain

inpurities. Allght emtting elenment forne romthis evaporation film 26

can have _hj reliabiili n i | ui CR. ' ¥

cont aiasnerrﬁgiggali @a!(%{){:’lg%%tel% (IS:!)I’II-{E éggﬁﬁet@vr e;ﬂgeg’r tijtll[e’i A:)B?])vg %ﬁrﬁlg{r%gg?s E@Q\%c{ehngﬁ{l bei ng
exposed to the air eyen once and the evaporation material 22 can be
evapor at & thatthe BAAPRCIYRRE ARRATRLPS & UM £VapRfatign APPRit Swat eri al naker .
In addition, since the material nmaker stores the EL material 22 directly in
the first cont &under, 2he gbovpestiucires eng chprgtedized da thak die avewfaguringve to
buy the EL material in excess and can use the relatively expensive EL

mat eri al apparafdsi & enhulti-cHimbaboye manufatining agpsysise mehgnatnkiasts ohbe need
for a glass jar which is used in prior art to store an evaporation nateri al

as vel |l gachiif evaphrafibntapphab@sring an EL material froma glass jar to a
melting pot. As a result, inpurity contamnation is prevented and the

throughput is il;qpt?lgyetﬂﬁ é/\r%fec %Pgér?t?@rptalgon}ﬁed%él%gacrﬂgﬁ aefﬂrﬂl‘gmfix}egaoq in

manuf act uri ng systemii hé process’i's roughly au

i nprove the throughput, as well .as an jptegrated closed system capabl e of
avoi di ng WHEAR S ABBRaR malareth ibfelines By ssbimarion SR 1 thSoRIREd by
the material maker 28. In the exanple shown here, the light emtting device

nmaker 29(pEHis poiected dhafeds 3®ttin tame evapenatigh ApRaRtUSE Ion pyEpaktionhe
light emtting device naker 29 may place an order to the apparatus maker
27. [ Enbadicorting Modendihel nstaucteandl the spresentharventian) ithére eniprovidgd devi ce
maker prepares as containers unlike in Enbodi nent Mode 1. 24 Fig. 3 is an

expl anat gianugadgfiagmefithéd udiagt uri ng system of the present invention. In
Fig. 3, reference synbol 4la denotes a first container (nelting pot) and

41b dgnotes a ﬁ?ﬁw%ﬁgmﬁf“ﬁ%?B%Qafg‘?@ﬁgﬁﬁﬁsﬁ?ﬁnu ESiltam@pt @i ner fromthe

air to s prevent contamnati o n a power EL materi al

refined to have . . ;
a second step of placing in an evaporation apparatus a second container so

as to face an evaporation object; and
a third step of heating the container placed in the evaporation apparatus for
evaporation.
20 In this specification, a melting pot means a cylindrical container with a
relatively large opening which is formed of sintered BN, a sintered composition of
BN and AIN, quarts, graphite, other materials and which can withstand high
temperature, high pressure, and reduced pressure. An example of the exterior of
the melting pot is shown in Fig. 12A. In an evaporation apparatus, an

25 evaporation source comprises a melting pot, a heater, a heat insulating layer, an



high purity. 43 denotes a chanber that can be exhausted of air, 44, heating
nmeans, 45, an evaporation object, and 46, an evaporation film Further, 47
is a material nmaker, which is a manufacturer of an organi c conpound
material that is an evaporation material and produces and refines the
material (typically a rowio material %:I er). 48 is a light emtting
devi ce maker havi an_evaporation app us, a mangfacturer.of a |ight
emtti ngoﬂgi\l}i %yglrt({égpflc%qul & PIBfet BIY R S 4qiesrt deyifie | ,il%ﬁt('.:heéﬂtﬁrt 1§ r’i‘é‘a&%‘?ce
maker 48 prepares or nmanufactures the first container 4la and the second
cont ai nePuT@!LCB? they melting pptang aematerial dan disHabytings heaotveai yhés sandwighed t he
second cont ai ner 41b upon conpl etion of the manufacture is thereof. The
first cohetawasarthe pwtand thhdiestec.on@The dweatiinselatinglayereistpravisiedrowsidé nthen t he
light emtting device naker 48 to the material maker 47 (shipment 40).
During t heatehi pienbukkP cylihderlidusés gRpati ﬂl%rheﬁﬂ-%gﬁﬂiziﬁghﬁft@@é]ytkﬁael@éa@&,i n the
second container 41b so as not to allow unwanted inpurities to adhere to
the integ)orLQr ki-Qr th [ ‘ -l ner j oubl es
s pl ScorbthErhel RshRGLIBler, MTHE, EUGOP 16Ty IRE FOURTRAL (o2
takes the first nt ai ner 4la out of the second contaiper 41b in.accordance
with thecinst dRehulter device pens pod Clogs BEmRIE b fag ouler URTERS and
stores, the EL material 42 of ultra high purity in the first container 4la
in a cl edlydiagntihppeningOf fae BelingPoleare to prevent 2s inpurities (such as
oxygen and noi sture) frommxing in. Thereafter, the 25 material maker 47
preferably seaFig.t h2Bf shaws cosimphied 4Measion ohe dppicald exampdd ner wddeh i n a
cl ean roomso as not to allow unwanted inpurities to adhere to the interior

or ext er gvpopatidm&ohitdest areogdtainng@r vacdhan evepdration tdjpatatust Thotwicngl the
second container 41b is preferably exhausted of air, or filled with inert

gas. |\t |} t: L I nd
Qont a'nes PHTERES] Shaitafes iP cBirBBted P vubalm CRANBEH e dpRMGIE pRIAET

of ultra high purity. Next, the seco cont ai ner 41 i n_which the fjrst
cont ai nefV&#P! tP(?ns §%5F%sd iagdtloﬁ}%sf'er ?glaef}’%cfﬂ“ﬁﬁecﬁad‘f‘g?ri a‘iannﬁ?erkeﬁ fb the
light emtting devjce maker 48 (shipnent 49), io Subsequent]y, the second
cont ai nePredeteTmingshirediqedePrasPyie BHnYaguHEY eXhabstsmeany 480t shownrigdtheed into
a process chanber that can be vacuum exhausted. The chanber is

vacuum esiasisgrd The subsimatehkoldet ds i fixedatal the meilgngofnthehchumben abhe

noi sture as possible. Then highly pure inert gas (nitrogen or the like) is

i nt r oduceghpangtidihsowrbesder plased bélowotlichaibstrawstidldern facihrgetieUiciderT helHd r st
container is 41a is taken out of the second contai ner 41b. Then the chanber

I's agai ngfxhanshefe? hAl b l%lging"‘/ﬁhltegrf@!s.‘i‘xro%jrﬂiir‘i‘ghé’ad%ﬂwmgth(_?r hbldh

contalner 4la is brought to anevaporation chanber 43 that i1s conn%cat ed to
t he process anber. . Th i g st ntai ner.. i in t i 44,
The ovapoitalin oaapily fals il sofPabal S5k B Bridlf o T8 caRe BRI
substrate) 45 i | aced faci the first container ap 4 xt, the
heati ng iPRdHSe 2 theosi tr@ﬁf‘eﬁg@gbor&ﬁh&ﬁx ﬁlgrwwﬁegghl]f%stygfteawﬁtmau ng
or the like to forman evaporation film46 on the surface of the
evapor at p@s @) eeft onsa fasenplatthe Bosysoent then ngmber cof mudting ugotsbisanaled
evaporation film46 does not contain inpurities. Alight emtting el enent
formed particularly limited and may be one, two, or four or more.
20 According to another structure of the present invention, there is provided a
method of operating a manufacturing apparatus, including:
sealing a first container in a second container, the first container storing an
organic material;

introducing the second container into a manufacturing apparatus that has

25 vacuum exhaust means;



Zs fromthis evaporation film 46 can have high reliability and high

| um nance. 26 As described, the first container 4la is introduced into

t he evaporation chanber 43 w thout being exposed to the air even once and
t he evaporation material 42 is evaporated maintaining its purity of when it
is stored at the materi al maker I n addistion, since the material naker

stores the EL y rst. ¢ i er 41a e |light
emtting devi cgq{lrﬁé tﬁga{%% r? alh%{vguE 8§t§h€ SF%JencECOH&”ie% Hﬁ: eQ’feE?tand
can use the relatively expensive EL nmaterial efficiently. [Enbodi ment Mde
4) An exSAPlRENCEheRth here is partially different from Enbodi nent Mode 2. ~o
Conmponents conmmon to Enbodi nent Mode 2 and Enbodi nent Mode 4 are denoted by
t he sane synbohsatimg the first sontainex fomeraporatiahi. agr am of a manuf act uri ng
system of the present invention. In Fig. 4, reference synbol 50 denotes an

EL material reRaitheq the aboey3pacaireds cHirastesigbd di MRntthatist cottandudas a
systemin which an EL material left in the first container 2la is recovered

by the ”BB%fs'f'ﬁh PRI a%ﬁog?ﬁf@ﬁewlméﬂﬁ&r bg%HEﬁnl\%BHOUTFuﬁ‘H n{)eg& b9 the

EL materi al e flow of tthe manufacturing systemin this e ment node

is identical wih,the i f the
evapor at Ft(gﬂct%e quhﬁ{%g%el?letﬁg&%gtogg&é I}{Fg?e]rl%lllg%hte%eﬁge)‘lgﬁ sri%c}ﬁ{l ed here.
After the evapglrﬁ 1lon film26.is obtai ned t he EL materg(&1 ?0 r enni ned
unevapor at ed s61 Haht Pwittine davice,charantepred By ysing the giethed,ef operatingya
general, the degree of evaporation greatly depends on the distance fromthe
i nt er f ac@aonfadterisg appamtusbf 2e above structapesr useson highle pure materialdend of t he
opening of the nelting pot, Zs and the tenperature distribution of the

mel ting firfrefolt hachigheretinbility and luramanbe 27 EL material remaining at the
bottom of the first container 2la to the evaporation object is further than

that pefore eVPrPﬂEeaFké%@nt irﬁl%%ﬁbhngltﬁééaié@fs%dc@rhééﬁhg'ortékﬁaéﬁkat[@{ fdiRod
remaining in the fifst container is conpletely evaporated is not

pr ef er abl The | e ration
i1t hevSiagatotREndh b JRCRIER] L0000 8o Blstione chf Be P8 3BENT o
or one fourth or Iﬁ of, an EL rrfterlal that is OI’J%I nallé g‘ﬁ?éflr‘f t he

nel ting ‘E)Yﬁpoéétﬁprbe ¥aRPIAHOR BRGFIAIS Bh theyRresenhiyritionaare; pat i's
used very inefficiently and the remaining EL material goes to waste. This
enbodi neanesrogetaiing earganics cpmpbuadn byt maay by inoeganie anatgrialsaiocludings
recover (recover 51) the first container 2la taken out of the evaporation

appar at uslies mheyials)nfdrntng4a chiitodel an@t & ianode0 flAheopessedt iisveriinr al y
refined again to increase the purity before being reused. It is also

desi rabl gl @iy @éffe@fall' RYEL | &3hddOBt BhXdndde! 15‘ tbhfeEkromtaeikel] mepiaf or e
refining as nuch as p055|ble Therefore the first contalner 2la is

desi r abl ¥, 2KQ0 qeéz%ﬁn OJI}»gd% BR %o ﬁ{ac%bl@p(%?ﬁg&?%nbﬁ cart aﬂ’l%%&d&]ﬁ%é he

second conEalner exposur e air irst
container. 21la is kept sealed in the second cont ai ner 21b durlng t he
recover y351.

Although evaporative powder organic materials are mainly used by way of

example in the present invention, liquid high-molecular weight materials can also

20 be employed. In other words, the present invention is also applicable when a film
is formed by spin coating, casting, LB, the ink jet method, or the like. When a
high-molecular weight material is used, a liquid high-molecular weight material of
high purity is provided by a material maker, the material is stored in a first
container into which the solution is successively injected using a puncture needle

25 and a piston (syringe) through depressurization by pulling the piston, and then the



By having the material maker recover the EL material 50 remained in the
first contai ner 2la, waste of resources is avoided and a rel atively
expensive EL zo nmaterial can be used or reused efficiently. This enbodi nent
node can be conbined freely with any one of Enbodi mrent Modes 1 through 3.
(Enbodi ment Mode 5] zs This enbodi ment ;pode describes with reference to
Fig. 5 a L ur t recycle of an EL materi al
and recygﬁgﬁ%&ﬂﬁa&%’s&? (r)lrgedég]td.ssxé?fﬁ%glhga%é?ha}]géfgg@ﬁe{:’e synbol 61 denotes a
container (nelting pot). Denoted by 60 is a powder EL material refined to
have high purity. 63 denotes a chanber that can be exhausted of air, 64,
heati ng nmeans, 65, an evaporation object, s and 66, an evaporation film 67
is an EL material renﬂﬁfw OETHRBDRAWANGS a naterial naker,
which is a manufacturer of an organic conpound nmaterial that is an

evapor ati on matethahccompamyodydesviags refines the material (typically a row
material dealer). 69 is alight emtting device naker having an evaporation
appar atus, a npsfpRidaREreh sRowid En®Btihédtiavdayiice (typically aio
factory). The flow of the recycle system of the present invention will be

descri bed bel O‘P‘ii%.':i {Ssatdita%ghqnnag?&‘g{dgatﬁggﬁﬁ%%ﬁw%&é hnes or produces a powder -

EL material 60 gl ve eri ~5 Next, the materi al
maker 68 stores.thg. refined material .62 in.a.container 61 that is
speci fi ed by tﬁg'ﬁﬁﬁd@ﬂwgﬁﬁwﬂﬁgﬁom%@e% ternatively, the EL
mat eri al 60 ma)é_ be refined directly in the container 61. The container 61
i s a contai ner Figt iscdiageans showmgaimbodisasdtMede dour ce of an evaporation
apparatus as it is, typically, a nelting pot, an evaporation boat, or the
li ke. 20 The céig.& iserdiGgrann shéwmg EmnbodimemtModab; 62 is stored is
transferred to the light emtting device maker 69 (shipnment 70) and then

set iy the evapps & isoidiapampShowihg INAKbdinidi 1heat i ng neans 64 heats the
evaporation material through resistant heating or the like to forman

evaporation fi 66, A0 . apar ati i facing
t he evaporati ohfgséﬁrp?:gpa?ﬁ%ﬁﬁég&%g%@gishgﬁl@5’?@52%%?%‘???%%%%@6 es not
contain fppurities. Alight emtting el enent fornmed fromthis evaporation
film66 n have high reliability and high | um nance. Next, the contai ner
61 is taken out _of the evaporation apparatus and is recovered by the

nmateri al maker F&8 Br dtowedipgram . showpig gr mapkti-chamber itiipe poranufaciudng car ded
after evaporation. Next, the container 61 is cleaned and the EL material 67
recover edppaatusf i ned again to increase the purity before it is reused. It
is also desirable to prevent inpurities frommxing in the EL material 67
bef org refini ngjgas %%_daQBDQ&SHﬁ?%méh Rhaddig itRnsfdrnef aomeRiMEpoblni & _
preferably kept sealed in during the io recovery 71. By having the nmateri al
maker 68 EL material 67 in the container 61 and further reuse

t he cont%e{tﬁgg\égér,n%\?\gste of resources is avoided and a relatively expensive
EL material cagp. be ed eused efficiently. Al sog,..this e di nent node
Can be. combi neieh Sl 0 8 SheEmt i embinmnifiianate R Gobte 4
More detail ed descriptions will be given on the present invention

st ruct ur ¥ycvapIaden pege Jokdes in grsgtigie ¢haenlics) | owi ng enbodi nent s.

[ Enbodi nent 1 Zo This enbodi nent describes with reference to Fig. 6 an
exanpl e of theFigecbhdisc@ntdidgram showing ra Enbbdchambenvdyps manhfactyingt. Fi g.
6 is a sectional view of the second container in which a first container is
storegd. apparatus (Embodiment 5);

Figs. 12A and 12B are an exterior view of a melting pot and a simplified
diagram of an evaporation apparatus, respectively; and

Figs. 13A to 13D are diagrams of when a container is refilled for
gvaporation.

25



In Fig. 6, reference synbol 301 denotes the first container, typically a zs
nmelting pot, which stores an EL material 302. The nelting pot 301 is |idded
W th 30 a nelting pot lid 303 but the lid is not closed too tightly. The
second container is conposed of two parts, an upper part 304a and a | ower
part 304b, which are sealed by an Oripg 305 or the like. The upper part

(] A Q AKE d ]

A DV Al .
ﬁgj\grl [S)aIP[ O\él D LELRIEH O SHE FREEBRRED EMBODIMER : g 3-(I)_ge
novabl e. The nelting pot 301 is arranged such that it is sandw ched between
the upper |id Boboshaeat medes of thg mesent mentionayill heidgwobrdbetoveonvex
portion (not shown in the drawing) to which the nelting pot 301 is fixed.
The nelting pot lid 303 is depressed by the upper lid 307. The nelting pot
lid and the upper lid nay be integrated into one. io The upper and | ower
parts 30 BodindéittMedc the second container are filled with inert gas
(typically nitrogen). The second container is put in a process chanber that
can be vacuum t.ed IMQ&H AGPRHTRER
diffe?ence in ? 'grﬁa. %ﬁessu?éhgﬁg extZPH@?H%@%§ES¥£%%§%§gngﬁénggpfng to
exert its resilience and is push the upper part 304a off. At the sane tine,
t he neltFﬁ@nﬁB?'301 i s pushed out by the resilience of the spring. As
descri bed, the second container shown in Fig. 6 can be opened relatively
easi |y by chanbi Hig- tlh&efgrenss syathad 1 alsaates & Brsy gentamerimelting Moteandy r obot
or the like to carry out works after the container is opened, for exanple,
renovi nglithelenptesra pacand3@dataared fondsofating rthe pfast Icodtag®s fodh thxkiailgtd he ao
first container out. The second container shown in Fig. 6 is also strong
agai nst piERaat camdntingicl. or Peaoted a) e2fiarad FANaReéiAt iefimed Tidi BawvTRALH nent
node can be conbined freely with any one of Enbodi ment Modes 1 through 5.

Zs ( odl rent Thi I i i ]

str uEI?BrIgﬁsﬂ]%f a rlncarﬁ? agmﬁ%’ﬁ‘%g?g gﬁe@ﬁ{ tWl ?ﬁihr%?%fﬁeﬂn’(g:{e&?%f E?’gg%%lalrﬁd 7B.
An EL el enent conpri sing organi terial is light eni.ssion,caused b

xci tat i Genatys FeppoDeai, RuBiAr 1 HResesS P YAR ORI &Y ABFE 6 r ons
and s holes that are injected fromthe outside. An EL el enent conpri sing

or gani c denodes An eyppaialiry flm. a Nwpewl | B/ds atmaterial emakes ewhigh é8 enent
having a two-layer structure (an electron transporting |ayer and a hole

t r ans pormanygfactuyrer df as ougadc tompexpd anateriainthafrs &l ecaparation ars@aaltamly | ayer
is formed of tris(8-quinolinolate) alum num (hereinafter referred to as

Al g3) Orl\Eﬁo'dﬁcéd &fd refined thohRitddATSRAcdlyWrdvayiedtedisl deaterpd Nunferal 19 is
4' - bi s[ N- (1- napht hyl ) N- phenyl - am no] - bi'phenyl (hereinafter referred to as

a- NP : bk i t j of
Vg T n 4 HERES g deliRe! ok By AR e, e R B e
D. C. voltage iiwﬁfﬁL&gd Jron]th?outzfde to the above EL el enent ~s having
a two- | ayer ¢ ?éyeﬁgpgg 3P et ed fromthe |1 TO el ectrode serving as
an anode, transgported ggéil they reach the inferface of .the organic
conpound | ayer [h&;flow gt the snapgfachuing sustem ol Fso RFFeNb jayention Wilk Bt her
hand, electrons are injected fromthe MJAg el ectrode, transported through

t he or gatdscribedrbolomd | ayer until they reach the vicinity of the interface,
and re-conbined with the holes zo in a light emtting nolecule. As a

resul t, the Likgjindt, el lighitragniodhgedeviee ntakex dOtplacdscareoider 10gbtthe inmdtedsl t o t he
fl uorescence spectrumof the nolecule. Fig. 7Ais a schematic di agram

show,pg ARK&E*3EP! elzéﬁei&ihg bMopddre 18! tHetMaRrAl MAk&L 18! ?F@-’;ﬁtres lan £ffb@-  7A
reference synbol 200 denotes an anode (or a cathode); 201, 'an EL | ayer,

202; a catho a ; i & t] fl ght is
enitted ?%rﬂ‘l??‘ﬁgr (ﬁnﬂ; f iao%%gﬁz’tﬁ?g&g? gg’vlb(i (Tite | a?éergﬁﬂ%%?r g|‘ls)lﬁgs’ bgr%tlrla smi tt ed
t hrough the cat hode 202), it j referahle to use faor 202 a conductive

mat er i alandr AL 446 Ei t¢rilfdhi2,s ouliza &é&t}ypymyn"h@ieaﬁr%tiq%tf(lafni &¥2 i1l 2m such
as MyAg, Myln, AlLi_and CaN, or a filmformed by co-evaporation of alum num
and an elleareneomhghilpdhlingsa gecatraarp ta psevent iimpurigicpdpieftias axagee)andor a

| am nate of these s filns. The protective film 203 may be an insul ating

fi | m whimbistsre§ drome nilvyngsjut tElieraaftdrPhesimatetrial imeken rl SRbrefqrablyesdatgpheand
which mainly contains silicon nitride or silicon nitroxide. Alternatively,
a DLGs (di3frephtalret e 1830 N8B )seLoddboMAtnRE N1BAn "W Ele@f¥BoRBY0 BE nf &l aB§wt he
protective film A silicon nitride filmis io fornmed using a silicon target
in an atnosphere containing nitrogen and argon. A silicon nitride target
may be used instead. The protective film 203 nmay be forned by a film

form ng device that uses renpte plasma. Also, if emtted light is
transmtted through the protective film the filmthickness of the
protective filmis preferably set as small as possible. is A silicon oxide

- r o, " Y




as a buffer layer. The silicon oxide filmserving as a buffer |ayer can
prevent inpurities (such as In, Sn, and Zn) contained in the transparent
conductive filmfrommxing in the silicon nitride filmwhen the silicon
nitride filmis formed by sputtering by disposing the buffer |ayer between
t he transparent conductive filmao and the silicon nitride filmwhich are

otherwise in coptact with each other. W& h the apove ruct.ure, the buffer
Cayer | pr SRAESE SRS e G e  festbr SE eRR0T Gl IFaHiE Contaier ne
transparent conductive filmand an excellent protective film having no

i npur i ti S¥herseding Bienkest coptagnarnthe) segand epntainaigl 1y isasaferaklypxdanstedd and
the reliability thereof is Zs inproved. 33 Also, Fig. 7B is a schematic
di agr am sifia, g fAledewithphert gast h isanefeadtde 36 cleanuhe fivkt eontkineeléaanat. | n
Fig. 7B, reference synbol 400 denotes an anode (or a cathode); 401, an EL

layer; 4QRe s&oﬁ@tdﬁfﬁ@éﬁnémllﬁﬂeﬁi’@%}ﬂng%ﬂréfﬁﬁn%ﬁn@"sﬁ)trﬁfgt, teELl hfterihf 1gi ght
is emtted in the direction of the arrowin the drawng (if s emtted |ight

is transm the el ectrode 400), it is preferable to use for the
eIect?gdgkz%%gghggﬁgﬁgtive material transm ssive of light. This enbodi nent
shows an exanple .jn which.an evaporation apparatus .has . six. evaporati-on
sources. A fird% the REGIER ARTPrIa GBS S SHTBRGANLE it oBUNHCTp At B Bf

i njecting holes. A second evapaqgration source has, an _organic¢c io conmpound
capabl e &hampghdpungilalgr ssarosatiant hilhe seceigbeetpBisr ddbrBey e WHARIMNB&ANI ¢
conpound capabl e of transporting holes, and this organi c conpound serves as
a host offilm thatservesaoa damiar capaplewfdlodkihgoxyperanpar@stiuon sBrefembhas a

| um nous organic conmpound. A fifth evaporation source has an organic
conpound tkaRRBbRd Aorfhifeki NG ¢ard isBlig; MpHishidldRigaPSIRidrieal subeR-1@s an ~s
or gani ¢ conpound capabl e of transporting el ectrons. Desirably, a

M o1 0P TRYhGinG AB Y e SRR AN A b0 SOUAREREACAR ust the [Tl m formation

m .
One evaporabl on source nmay have m)re"ﬁﬁan on€ organi c COI’TpOUI’]dS. For

exanpl e, an evaporation source .may. have, a | um nous .or i c coppound and a
ao wel | as anotei-ﬁ1 SCEPYAAPR ﬁﬁggda ‘ﬁﬁ'ﬁb tg%?\?%‘scoé'zalﬁe‘gﬁ%ams.ea % gani c
conpounds can be used to form an aqrgani c conpound fil.mwhich has plural

f unct i onéragstesisdy ogb e imatgriahaaker cIP daithe light emighng devieeimakarodi ment
the first evaporation source has as an organi c conmpound capabl e of

i nj ect i nstipinest tdpper pht hal ocyani ne (hereinafter referred is to as
Cu-Pc). The second evaporation source has as an organi ¢ conpound 34

capabl e of tramhpGetondchmthifer4.1b in which the first container 11a is sealed is next

4' - bi s[ N-(1- napht hyl ) - N- phenyl - am no] - bi phenyl (hereinafter referred to as
a- NPD).. dulde va [ e et o F-Tg) ou serves
as a i}sos;mg‘%ereaag 'P g)r @g{;fégg%gaﬁ@g% q%n;'? gffa ;3@4,21 g‘gﬁgﬁ%}@g?%ggbl (g?qbtlégﬁéethyl
(hereinafter referred.to .CBP). The fourth evaporati.on.,s sounc S as a
L nous s BiHReS G Dis 4 evabgatich chimBEERREE 1BNGE, GO WiHich 1RE

23H porphyrin-platinum (hereinafter referred to as PtCEP)._The fifth
evapor at NBHIND RA@s hids and the, subsjrate éloé‘éﬁfp@%éheyﬂ e set” plhgreatiter db¢ riers
bat hocuproin (hereinafter referred to as BCP). The sixth evaporation source
has as apravegaiohambemnb isnchauapebkiausted toarlspothe interairendrienwvieas much
tris(8-quinolinolate) alum num (hereinafter referred to as Al g3). These

organi c eRyEaUME nistuey appoKited. | Thendhie. firds contaizeullta itakenganiof thempound
filmthat Is sectioned into regions having a hole injection function, a

hol e $yr agsadt ddifaihbP ¢ ib fd, @Jh'ilie%ﬁinﬁmﬁr%i PeLufudi Chi QVap 8t oR NS ok &S EAPN
transporting function is forned on the anode.
be prepared by setting the first container 11a in the heating means 14. Note that,
the evaporation object (here, a substrate) 15 is placed so as to face the first
container 11a.

Next, the heating means 14 heats the evaporation material through

25 resistant heating or the like to form an evaporation film 16 on the surface of the



~s The above exanple is for formng an organic conpound filmthat emts red
light. In order to forman organic conpound filmthat emts green |ight,
the first evaporation source has as an organi c conmpound capabl e of
injecting holes Cu-Pc, the second evaporation source has as an organic
conpound capabl e of transporting hol es;yTDATA, the third evaporation source
has as an organi c 20.cC und .capabl e of transporting | es, a- NPD, . t he
fourth e\Fé{BBﬁgré’l“PBn og)be(ﬁggghggagg % OEPRERLOT SOULSEH A e hys a‘?@ﬁlﬂe{]i ng

hol es CBP. The fifth evaporation source has as a |um nous organi ¢ conpound
tris(2- pk¥apesaiendilae ) 6doesnghroMaineippuitiss. r & dighbemittingslemeniioraied t he

si xth evaporation source has as an organi c conpound capabl e of bl ocki ng
carri er s fRER thiareyaportivevfdm h6 eunpavahighnretiobility and higlsluasinamceor gani ¢
conpound capabl e of transporting el ectrons Al g3 These 35 organic

conpounds are eya@esaitRd, ithe Fideiconfinéd TRSW intréfuced Gakd ¢hé VRpOAgohi | M
that is sectioned into regions having a hole transporting function, a |light

emtting i CiKl: ihon, qang:.a t i

Funct 1 on PARESE 3, RURRCELAE LHREELS, uidicoby e SEE b G R a8 o
emts blue li.ghi, .the first evaporati.on sour as.as an qrgani c _conpound
capabl o SFAPHTRLY it 6 aRar et aRpEn g S REIN PV ATR IR B d b i meie e '
| um nous organi ¢ conpound a-NPD, the third evaporation source has as an
organi ¢ eakssuntn adgitienesisee phomateripl anpker stareptie Ebfnaterial 13 gixegtly in
evaporati on source has as an organi ¢ conpound capable of io transporting
el ect r onsheAfics3 cofiteene Wlag de ghtompisting dewice neakepcloas adt haveotodmry, thasElh
result, an organic conmpound filmthat is sectioned into regions having a

hol e i nj eedté@al ihwketisoand Ganl usthe eeliatiVelRExbufsivé B matddlapeRfidigndlynct i on and
an electron transporting function is fornmed on the anode. The protective

[Ima0s |s ansifialy %étgﬂag‘ Is) Reingftididnd PiBYaftafb" dinbRflcaibude Xt o

sputtering or sputtering mainly contains silicon nitride or
silicon nitroxide. A.ternatiyvel a.DLC film containing.hyd e be
used as Wf’éetb%(lofsegpﬁ}’ée irhymt%}i f}éﬁamgg)’nanﬂeho eSE?WPn 5“5%11%%! ITL%QUQ)I ﬁ;gba
silicon target in an atnosphere _containing nitrogen and argon. A silicon
ni tride D maRtepancgselgtherdaviet a now B saaterial 803 19 pytsimsa megiting mobr ned
by a filmformng device that zo uses renote plasnma. A silicon oxide film
may be f 80ire@ignl3Ag pAftee aviaperationmst corfduatedi omccagesidbefG03r isl sameainedV t h
this structure, a light emtting elenent is protected and the reliability

t hereof yfevdforatédas shbva iartigdi BNt Beforenht neatdvapogitionnthe pet iarmemyri ve
matri x display device zs but also to a passive display device. 36 This

Egggisxﬁfﬂ%&ﬁ (utElﬁab %g{*ﬁnggit%ﬁ%ﬂaqeémw Figs ETBBdh B M $edeatdt QUER t(Ane"
evaporation is conducted until the next maintenance. In this way an evaporation
material can be used more efficiently. However, this method has a drawback that
the residue can cause contamination. In addition, the pot is refilled by hand and
the purity of the evaporation material could be lowered due to mixing in of oxygen

20 and moisture during refilling. An example of the amount of a refill in this
method is shown in Fig. 13D. A melting pot that has undergone evaporation
several times is discarded upon maintenance. In order to avoid impurity
contamination, a melting pot may be filled with only new EL material and

discarded after each time evaporation is conducted, though this leads to rise in

25 manufacturing cost.



s This enbodi nent gives with reference to Fig. 8 an exanple of a

mul ti-chanber type manufacturing apparatus in which a manufacturing process
up to formng an upper electrode is automated. In Fig. 8, 100a to 100k,
100mto 100p, and 100r to 100u represent gates, 101 represents a
preparation chanber, and 119, a take-out chanber. 102, 104a, ~ 0 108, and
114 are transf chanbers. 105,, 107, aﬁ&.lll ar hangupg-over chanbers.
106R 106B, 1064¢ aDEEE magactysigg sysigm ehmipates ﬁﬁrﬁﬁrﬂ 8T Aelassajparhich 103
represents a(?ne-tpeatnent chanber, 117, a sealing substrate |oading
chanber , is1 used dndpypergeto cstarepen, evapgratios) matewal angvelhaasbéhe vBirdwof bel ow
is a procedure of bringing a substrate having a TFT ~s previously provided
t her eon trahsfetriieg anBIf aateridl forapRdastjus tehawting pbi. 9. A8aaeshlf, omipurigy a

| am nate structure shown in Fig. 7A. First, a substrate on which a TFT and

an anode gQmahRidPlsPdvérmted 8hd kit fHHSu MR RbpeYeghanber 101. The
preparation chanber 101 is connected t0 a vacuum exhaust process chanber

and, preferabl . i - i.nLrodugi. | nert
gas i o the chbsomesdR byenRhBRE aiblite O GRRER SRS BN AENBERNET ot o
is then transferrg&)to the transfer chanber 1&2 %hat IS connecied to the

pr epar at PEIfeEhdinHiorqvahlyTautomated 1o IOREQNSe g Shiohahpitbe 2patiElleds i #n
advance and remai ns vacuum so that the chanber contains as little noisture
and oxyguvegrataso £iosse systemricapatienef evoidiagbisnpur@y rcent@grnasiienof they
vacuum exhaust process 37 chanber for exhausting the chanber of air. The
vacuum eavaposatign oxdarsal dRaefiaed by the matetéal malten 18. magnetic | evitation

t ur bonol ecul ar punp, a cryopunp, or a dry punp. The punp makes it possible
for the transfer chanber to reach a vacuum |l evel of 105 to 10-6 Pa. Al so,
reverse diffusion of inpurities fromthe s punp side and the exhaust system

can.q% ppﬁ%ﬁ?&ﬁﬁkntkﬁoﬁéggr not to let inpurities enter the interior of the
devi ce, tnert gas such as nitrogen or noble gas is introduced. The gas

i ntroduced intg, the devigce has,to have high rity and is refined.by a gas
refining nachiﬁ@edFFHV ?ﬁaiﬂﬁﬁgﬁdEFP t%BFﬂgydéﬁﬁﬁgumﬁ?éﬁﬂbﬁ.CW@H&%Hingly,
a gas refining machine is needed to give the gas high purity before it is

i nt r oduceetwegnotwe makers iintherexampldeshaven innEmhoslimeyt Maedeeh, st ure,
and other inpurities are renoved fromthe gas in advance and these

i npur i ti embadiengrtemede atiotvsam exdrepleng whichddwee enakiersefirer adsogiatechmatd i ng
for degasification is conducted in vacuumto renove noi sture and gas from

the subséicht@herftemaitisinthé putity 6f ARy pefk KL omatkhgl. transfer is chanber
102 to the adjoining pretreatnment chanber 103, where the substrate is

subj ected to apneal..ng. T Ly, 0t , the
substfate 15 iFnorsrnadon dBERT S amb RSk AR e IR AN B HGBAF
pretreatnent .chanber 103 for the cleaning. |If necessary, a high-nol ecul ar
wei ght oPYER @ conpound | ayer may be 20 formed on the anode covering the
entire surface. The manufacturing apparatus of, Fig. 8 may have a film
forming chanbel Figr % apmesy 2ladenateni desh contaigepinelbingdntt and pymesal | ayer .
When the filmis formed by spin coating, the ink jet method, or spraying,

t he subs2itadenotesseisequrtch contairfer | fior fisvlating the dast sontagnedofsomaticc amr tohe

at nospheri c pressure. The handi ng-over chanber 105 has a zs substrate

i nverti ngrevepthesrtsminditbn. NVRéERdted by Z210sh (pdinedes BIL alvdteriall fefaiedo@ueps 38
solution is used to formthe film the substrate on which the filmis

formgg i mgielgﬁ{;ﬁyer Nefthdr8l 28 AeRbis A&l (kAR Ve é@ﬁuﬁ{gﬁr&_ A Gusithst 1 ﬁt e

is subjec 0 heat treatnent 1n vacuumto vaporize t noi sture 1 n the

film the substrate 104c i s ansferred from.t he  t.ransfer. chanpber 102
to the hartnes hEeié Heinbaitntrll o5 ABLRS B lep R oo tib AL AhE BT b

air. Then ;Eg substrate 104c i tripsferred to tgﬁ.transfer chamber 104,
where a 40 £8Pk ABHYRRPEONOAM,  dHulisEt BUMSERISAh LS 4t @PParaie maker

form ng chanber 106R. An EL | ayer for emtting red light is suitably forned
on the awbitd B0® manufheiufér| of A revaporatharpparaosR. Funherhaumesalpl8 is own
here, the EL layer is formed by ~o evaporation. Before the substrate is
brought materfaé nidkem) Whidh 30a elwmiPetuk®®R an organic compound material that is

25 an evaporation material and produces and refines the material (typically a row



the substrate is set wth its filmformng side facing downward in the
handi ng- over chanber 105 and the filmform ng chanber 106R is

vacuum exhaust ed. For exanple, the filmform ng chanber 106R is

vacuum exhausted for evaporation to reach a vacuumlevel of 5 x 10-3 Torr
(0.665 Pa) or lower, preferably, is 10-4 to 10-6 Pa. Prior to evaporation,
t he organi c conmpound i s vaporized by ré%i stance heating and the vaporized
organi ¢ deaipuahdepterycatNwne@l t Zhasdat Hehls epytting «enfren makajuheeing( aot
shown in the drawing) is opened for evaporation. The vaporized organic
conpound evspamtdh eapphraiwsarad manasaxerer hofoughghin copgimgngleyiet (typoatlyi a t he
drawing) in a netal mask (not shown in the drawing), and is Zo deposited on
t he substﬂi@bgz), During evaporation, the substrate tenperature (Tl ) is set
to 50 to 200C, preferably 65 to | 50C, by substrate heating neans. In this
enbodi nent, a t | j i i i t in
advance by a ng?llgrlﬂg? rergtlgltlaér ’?xllz‘éﬁﬂsfg«%}uﬁﬁg:s??ﬁ:‘ﬂg?} ftlﬁg Eﬁ% F%{tf%lrvﬁ‘lhﬁ%&cvggﬁ grs
106R, 10?185 06 and 110. Preferably, a nelting pot is set ina film
form My §(br#éer‘£%'tl°%ile avoi ding contact with the air. A nelting pot
shipped froma_, 39 mgterial maker .is preferably sealed in a-second,

cont ai ner as t Férsbribe dighhemitting deyicamaken 29 placks 281 deredd e material
introduced into a filmform ng chanber in that state. Desirably, a chanber
havi ng vatakem28x hReceivingribe icgderoddetheeniateviat maker 128 ploced agy ardemB31to 106R,
the nelting pot is taken out of the second s container in vacuumor in an
i nert gashatdppapdies emaRert 7 clThebgpparatnd traker t27 igeht supgplieet wihe 9@t i n
the filmformng chanber. In this way, a nelting pot and an EL nateri al

stor ed | fuhieadlEled 19cPiordhich BpORSHISSH AR GOHATIHI 210RSR Heliee

ki nds of EL [ayers are forne -color imge, an organic conpound
filmfor.emtting red light is forned i he filmfornmng.io.c er . 106R,
b o tani®E ah gvaBion saueh hd wifd TR syl Gvehnfed” fRsttal® i Tkt o
form ng chanper 106G and then an organic conmpound filmfor emtting_blue
|i ght i semattingd denicenmaker A% orRegeyviasatise Praegess, Hia SpParafss im@@ra%_ﬁ ayer
201 is fornmed on the anode 200, the substrate is transferred fromthe

t r ansf er nanafdauresOthe ficstt trnthiandi2ig- avethe saodmed cobing Adb.holheefiposi ng
the substrate to the air. The substrate is then transferred fromthe

handi ng- eystainthapberantl thé csetbed teansiher XibaabermifFavturé® Wy ahdi sgneont act
with the air. Next, a transfer nmechanismprovided in the transfer chanber

108 br i ngspdifisSiRér 21 f i &iyllb | HHiAr BBt RNAEP ayl 40 ridhuRima 91 1

1
nmetal |ay on e EL ao layer 201. The substrate isthen transtferred to

the filmformn hanber . 109 t0.form a transparent.. dyctive. fil The
thin het &P alr%t&ea%péﬁa "3 ﬁbakF rsanslggr%rﬁ?é r(a,%lﬁcfﬁccﬁj et‘?x iffrg]f)?%nﬁ%ngr ?&?ﬁaﬁgltgeto
suitably for§1a Cathogﬁ%lZOZ. Here,. the iImfgi{éri ng{ chanpber 110 is an
evapor at P&PNSoRtaneis2 PRy cagpiction Al the manuEALtwstHese0h source and the
filmformng chanber 109 is a sputtering device having zs at |east a target
made of a trandparférst contadnen 2le isdoebé alirectly 4@t Tinea Sigsmbest uring dater
transferred fromthe transfer chanber 108 to the filmform ng chanber 113
to form evapovhiter.i vVEhE iseeoritDEonthiiee 21bhaay ibera hvoapping fdhathatrseives dssa a
sputtering device having a silicon target or a silicon nitride target. A

silicon Bafrierd@apdtlén b BlOEKRE @%y%é‘t? APta6ishie. i ProfeMbIRKING sebénd
at nosphere of s the filmformng chanber a nitrogen atnosphere or an

at nosphe Ml it g . b , e
o il cC AR 2Bk R0, A SRR A e bR RUR PR BleE YD
covered with a protective filmis for. o] supstrate. Supsequently, the
subst r at Eheo‘fP'W’]'?‘Eh ca, be taker O'étrﬁ‘{t?mélggl?% nenﬁﬁeriegg?roF&%ﬁpﬁaragﬁss‘%ﬁ%{n@ler red
fromthe transfer chanber 108 to the handi ng-over chanmber 111, and to the
t r ansf er preifenablst sealsthe firs gentexyss Jiladn the seaapetqoatainein2 Hnin ajcleanmiogm t he
transfer chanber 114, the substrate on which the light emtting elenent is
formed i so tis aos tentled towahtedsegluritigs chadhere thlthe intericr qr etteriablbé tho
prepare in advance in the sealing chanber 116 a sealing substrate on which

a is seafitdi¢onBiigr i s forned.

25 The second container 21b in which the first container 2la is secaled is



The sealing substrate is set in the sealing substrate | oadi ng chanber 117
fromthe outside. Preferably, the sealing substrate is subjected to
anneal ing in vacuum beforehand in, for exanple, the sealing substrate

| oadi ng chanber 117 in order to renove noisture and other inpurities. To
formthe sealing nenber on zo the sealing substrate, the transfer chanber

114 is set to t at npspheri c press e22the sealing suhstrate is

transfer VEEFfPFISH&’E% tl%eegﬂ’ﬁaﬁ@tué @B&elr l:‘1}t|’7é° |tﬁ%m% iyl H’éiﬁ@é:i t(éf“tpl‘??"& BOhenser
chanber 115, and then the sealing nenber for bonding the sealing substrate
to the substralhe dnatghipk makige storght oemefindsngnd isrentthe SEE onatedial £22f of ned.
The sealing substrate on which the sealing nenber is forned is transferred
to the 2sltseliighmmrithamiler fist @ontaidekr MNexin,a tlben sotatwhiletaking\vhigednttdaee | | ght
emtting element is formed is degasified by annealing in vacuumor in an
inert gag plcRRAPHEPE:tid@0ch RS oxyBeh Al ORMM) Font Rexingdinl erMfdrédRg

element is formed and the sealing substrate on” which the sealing nenber is

formeg 2 hoRds hOIGRTSY BHURLbIT "G ReHEdiS: SPARSESIIES e sBURR Tt 5

is fi inert gas. e shown here, e sealing nmenber is
formed on the saiéhn ﬁubstrate. However ,. there i% no par.ti cul limtation
and t he SUYPINGE2HBAB & Clral ToM S 35eRPtdR alloy appapiedy nRuiLteseadhgee 1q ght

emtting element formed thereon. The sealing nmenber is cured by using a W
ray irradicdntesiorsexigniamef thedirst confainesy i njs¢aling theHrstegnttipemeie 116 to
irradiate the pair of bonded substrates with UV Ilight. Al though the sealing
menber hscend coatdiherc2iitaiy prefeably, exltresed of aig quafilied withr inertngdsat ilois and
any adhesive can be used as the sealing nmenber. Then the pair of bonded

substrat qr%férﬁbier fnefeanr @@ firseronfen&eald nadcimedeebnd conldifiet 21bhefbreaanst er
chanber 114, and to the take-out chanber 119, where the pair of substrates

is taken o) . i . i . it : -ranuf act uri ng
appa?lgt usst8}s{h%\/\(n;ﬁr Ilteﬁ?lf—llfj%%(g&r?g 'sgll%tslg %@Z%ﬁleﬁ%@\%’%g%ggggﬁre of a light
emtting ele to the air.before.the light emtting el nt is, conpletely
Seal ed tn an af i SGFANCE GAB@INSTHEHS B NS Tighfirs FBRER A6 dSvICBIEhfe hi gh
reliability can be manufactured. The device al so nakes it possible to set
an evapoiransferedreremi die matesigdt maker @8siondhe lightemyitting degicgemakerdd% i ng
pot in which an evaporation material is stored in advance. In the transfer
chanmber (Ghpmerm@lym is alternated with a nitrogen atnosphere at the

at nospheric pressure repeatedly. On the other hand, the transfer chanbers

102, 104a, andTHOBeasndrcen@afor’ 248 Yn wokieH nthe! first hdntdin®r 21a 48 sEARd is
manuf act uri ng apparatus nay be an in-line filmform ng device. The

descﬁ'[s ptih%ﬁﬂi:é’cﬂht@%{ 81"80%%5 e SHbe et QQE%%r\?ac%rJv-\%lg%@&da IAE Bddiber

structure shown I n ter a substrate on a TFT and an anode
are alread fornedhis Q{qughf into bﬂe.n&nu%acturin aﬁga atus _sho in
Fig. 8. 1§ BeWM-cxnavilet 19r &8l Wi CHCUOTPRa AN Ao fE AobX¥eE! ¢ dis
set in the, preparation chanber 101. In order to renmove as nuch noi sture and
oxygen d8OjSHYE| BS ePQSﬁleﬁvanﬂ"gép highly pes g}eab|g@5t§n§@sert Y bheepHedt 1son
chanber 101 to the atnospheric pressure by introducing inert gas into the
chanber iafrodncechand thenthambes iy setvarthe atmoesphedc pressusubsthafiesticontaieer
transferred to the transfer chanber

21a is taken out of the second container 21b. Then the chamber is again

20 exhausted of air and, maintaining vacuum, the first container 21a is brought to an
evaporation chamber 23 that is connected to the process chamber and is set in the
heating means 24. The evaporation source is thus prepared. The evaporation
object (here, a substrate) 25 is placed facing the first container 21a.

Next, the heating means 24 heats the evaporation material through

25 resistant heating or the like to form an evaporation film 26 on the surface of the



io 102 that is connected to the preparation chanber 101. The anode 400 is
formed of a transparent conductive material, such as an indiumtin conpound
or zinc oxide. Then the substrate is transferred fromthe transfer chamnber
102 to the adjoining pretreatnment chanber 103, where anode surface is
subjected to cleaning, oxidization treggment, heat treatnent, or the like.
For anode surface cleanipng, .UV is ray irradiation in vacuum or oxygen

pl asna t CY¥ARYRBHPD| QL&%I ggeéz.’m%rﬂ@xied'??%ai“@ﬁ ISP%r&Fnent%,%et Hass phidingde s
irradiated with UV rays in an atnosphere_ containing oxygen while heating

t he subseraperation fim 26 doenapt Quitainzimpusitiesy edt hght emiting ebnéntefonned t he
anode is an oxide such as ITO (or 1ZO. For heat treatnent, the substrate

i s heat edrom thisewtporation filanpe cai Hive Bighaklislsilioy add BipdrluAdnidwen 50C but not
over the highest tenperature the substrate can withstand, preferably 65 to

150C. Thr ough r i ] hEies
adhered to theygﬁggfﬁg?g’z%%qgg%fg?ﬁg%?Pﬁa?ﬁéﬁ?#*ﬁgeggﬁﬁggngEvéﬂgﬁgg strate

are renoy i APRY ri 0,evapo ion j apticul arl

ot fectt vorahEE 2 Vel B Tob e 4br y 8 N3k 0Bs? ABoie FuRlbtion o
oxygen and zs LSsture. 43 | f necessary, .a hole transporting |ayer or
hol & | nj g&%ﬂ%y@m Pfiagvanoraisg ’F’é%i‘m%}énéttsi PER YNy heR BLiS %tyg?rd ol the med
on the anode 400 by transferring the substrate 104c without exposing it to
the air Mmasenialhmakemndnerdditiembancel 0 mataripd makati storesihe Elhamdienriall®® and
to the transfer chanber 104a from which a transfer s mechani sm 104b bri ngs
t he substiratidy i thidfirsticontdinera Ing tieh Hpheemitfibgldediceahakerdoestriovhakayer and
a hole transporting |ayer both may be forned in the filmform ng chanber

106H. '”bh?%@%@teﬁﬂpmleﬁ%s@axfch@arﬁhs ngh(@rrelhﬁvél??é&ﬁién@ﬂ(reﬂ!?%ﬁt@rfa?”- The

substrate s set in the filmformng chanber 106H with its filmTtormng
si de %ﬁcgﬁga%ﬁgpmard. Preferably, the filmformng chanber is io

vacuum ex d before the substrate is brought in. Next, the substrate is
transferred to_the filmform ng chanber 106R to form.on the anode 400 an EL
| ayer that eni{8€abgve il@aﬂufawgflgéygfahﬁhlr@%meﬁwe,fgf felpss JRRYdHC 5
formed by evaporation. Before the substrate is brought in the filmformng
chamber BOBRd tinepBoabdrt 40 estPrs gmt ewgporatians matemalf as nveld asi the iveorkaef ng
downward in the handi ng-over chanber 105 and the filmform ng chanber 106R
i s vacuutransfosritst enl ELFmateriad fiine a gliss jht toma freltingpo habe reskdE Bniparity
vacuum exhausted for evaporation to reach a vacuumlevel of 5 x 10-3 Torr

(0. 665 PajntamihBNH is fREIREARDY thel@rdugtpul & fnptdvedr i or to evaporation, the

organi ¢ conpound is vaporized by 20 resistance heating and the vaporized

or ganj,c Co”pou*i*ﬂeip%%%?tsihg%rﬁ%r} 8%\%‘&;90%98 asgﬁﬁgﬁa%ﬁ‘rgﬁ‘s i8S Wi (RO

shown"in the drawi'n ened evapor porized ofganic
conmpound i s scattered war d asses through an eni.ng, (not_shown in the
dr awi ng) PIOess st ooty ABlomaie o impFayeq iy HEGUENRHL FS W2t (&l on

t he substrate. During evaporation, the substrate tenperature (T1l) is zs set
to 50 tolmw@tedpmsggaﬁwem capable0ef aAypiding sHRRHIEYhsaRtapnaiem<of thes A
melting pot in which an evaporation material is stored in advance by a

mat er i al evaposatiors nmédrial 22arefinkdnbly ahernragercdi anddeer 28Pr ef er abl y, the nel ting
pot is set in the filmformng chanber while avoiding contact with the air.

A mel ting pot EhitRpechmpleshawibhée] e Mgk mittn@delReanhiersERpRet tha
second contai ner as the one s shown in Enbodi nent 1 during shipnment and is

i ntraogduc |- g J 1 nb i . : L J:abl anber
havi (r)fg vglgig t %22& gLés %Im rréég‘ﬂgﬂl ?gerg%%n egr{sééc? Iaf t(t)l'fk?%lgﬁ# ?@tﬁﬁﬂggﬁ%&geﬁ 106R,
the neltin ot is taken out of the secQnd container in vacuumor in an

i nert gagw'ﬁﬁ%?ﬁﬂb?%%fﬁ)pﬁﬁ@”?ﬁﬁWﬁEP;eﬁﬁz‘then the melting pot is set in
the filmformng chanber. In this way, the nelting pot io and the EL
material stored in the nelting pot are protected from contam nati on. Wen

three kinds of EL layers are forned for a full-color inage, an organic
conpound[Embediimant dode Bhg red light is formed in the filmformng

In an example shown here, a light emitting device maker prepares

25 containers unlike in Embodiment Mode 1.



chanber 106R, an organic conpound filmfor emtting green light is forned
inthe filmform ng chanber 106G and then an organic conpound filmfor
emtting blue is light is formed in the filmform ng chanber 106B. After a
desired EL layer 401 is fornmed on the anode 400, the substrate is
transferred fromthe transfer chanber 104a to the handi ng-over chanber 107
W t hout exposi the substrate to,the & The substrate is then
transferred frdfthe® HhFHYP Qa@%ld“tg{é a mppufactyning sysiemy of theratrat 108
whil e avoiding ~o exposure to the air. If necessary, a filmserving as a
hol e i nj emvandyon ayer is fornmed on the anode 400 covering the entire surface
from an aqueous sol ution of polyethyl ene di oxythi ophene)/ pol y(styrene

sul foni c aci d) h(nfe%ej reterencasy bl P&SotesTh €irsmeuntaat u(thelingnpa) ahds of
Fig. 8 may have a filmformng chamber for formng a zs high-nol ecul ar

wei ght omqsrwaw@aﬂaog&enb %ﬁaméﬁh?& tsla?atfdét fRel ﬁritoéd?ﬁ*ﬂné‘b’ ffdth the 4P to

coating, the ink jet nmethod, or sprayi ng he substrate is set with its

fil m Lor mng sie,f AGkng. UPHRLG ol D ALmSRNerie ag%aapvgfe%mo

handi hsg- i Vet at e sul ta

solution, | usedtof rmthe he su strateen he.filmis

f or med iél&shamffyerﬁé %t«t%%%reg%retiaﬁhﬁaﬂ et otrigs %@P@lt&@%ﬂﬁst rate
is subjected to heat treatment in vacuumto vaporize the noisture in the
film Ne#b, am evaporation ode¢tannd #6pan evdperatianifien.t r Burghasy 42HarboateldS
brings the substrate to the filmform ng chanber 110 to formon the EL

| ayer 40iakenetdlicH dyed rhimifastarstesf am argaidadenpiind hiesterialt tieat fisl an

form ng chanber 110 is an i o evaporation apparatus having AlLi as an

evapor at b@%o”‘rﬁﬂéﬁ' emat'él?%l SARP tﬂr@ﬂ@ce‘ss aﬂ&xﬂefﬁtéﬁﬁﬁé ehfadial r@?%ffcﬁﬁ thapsi er

chanber to the filmformng cha er 113 to forma pro ct| e film403
on the c t e h t orm ng
cha nb%r %&@Qﬂﬁ 69 tggykﬁgdg |ce ﬁ&ngQK% a%%% ar @nog9%&n5 %on
nitride tar A S|I|con nitrid |In1|s is forned as the rotective film
inanith ﬁ“ét Asmdaciugsr of 2 ight-sayfmnededss dypicaly Aife ?tSEBn and ar gon.
Through the above stef the lam nate structure shown in Fig. nanely, a
light enittingFaseteniighbemitsngweviceampkern 4% preperesi qrnna@uffaomwtt@rﬁat
substrate. The subsequent steps are identical with those of the
above- deseritalied 4o anduhacevond goptabsrddite ol ia prefdrablentot tieag tteviise t hat
has the |am nate structure shown in Fig. 7A Accordingly, explanations
thereof ggmapfErt418daliPliIR sAOnHeAiREA416 hpo Fﬂ@ﬁb‘ﬂi g Gh@RR&hFhEmre hown
in Fig. 8 can provide the lam nate structure of Fig. 7A and the |am nate
structurg of #ig. 7B both. Also, this enbodiment can be conbined freely
wth Enbo nent Mobdes 1 zs through 5 or Enbodinent 1 or 2. 46 [ Enbodi nent
4] Thi s enbodl nt.. gi ves a sp, i,c.description. node of .co i ner for
¥ anspor tat on LIPSt SbeRiE A16 gne e Ssond HaRaiskt Alhcie Judatarnd om

transportation is
the light emitting device maker 48 to the material maker 47 (shipment 40).

8OUS

During the shipment 40, the first container 41a is preferably sealed in the second
container 41b so as not to allow unwanted impurities to adhere to the interior or
20 exterior of the first container. The shipment 40 doubles as placement of an order.
Receiving the shipment, the material maker 47 takes the first container 41a out of
the second container 41b in accordance with the number of the first container
received and stores, or refines and stores, the EL material 42 of ultra high purity in
the first container 4la in a clean room while taking a great care to prevent

25 impurities (such as oxygen and moisture) from mixing in. Thereafter, the



s a second container and is divided into an upper part (721a) and a | ower
part (721b). The second container has fixing nmeans 706, a spring 705, a
handl e 710, a gas inlet 708, an Oring, and a clasp 702. The fixing neans
706 is provided in the upper part of the second container to fix a first
container. The spring 705 pressurizes g&s fixing nmeans. The gas inlet 708
is provided in the | r part of the second ~ o nt ai.ner and serves as a
gas' pat heeerialapakref S BEathiroly Aeads 1% Tl utdings S50 1 HHoses ot gpmaines  he
upper part 72l1a and the |ower part 721b to each other. A first container
701 in whilin a clesniieem &vapbekio Alowranwengd impusisigs éol afkersdp theinthdosecond
contai ner. The second container may be fornmed of a material containing

st ai nl eser skeeglor dihehe firstt camainar. neWhéf lseating e ffirstednofine, N eeédid
containing is titanium A nmaterial maker seals a refined evaporation

mat eri al cdftafee 410 & mreRrabRebxifkted M Naither ffif&d »Gﬁﬂtﬁ‘l'eﬂe%aimlt' $s Seal ed
in the second contai ner by putting the upper part 72l1a and the | ower part
721b tog i Ik £, X eLup . | ower
part ToiBretaihlt b cloi e B9 bt sDR AdneRRLal XS b G
cont ai ner, i.s reduced and,t he. at ere i d.t.o a nitrogen atnosphere
t hr ough $'RENgaY feﬁllné?g ?%?toﬂldﬁgug%isfﬁg Waﬁﬁr@p‘ﬂ]ﬁgﬁ%@g]ﬁ RETEY-r st cont ai ner
701 is fixed b&_the fixin% means 706. A desiccant may be put .in the second
cont ai ner. By Resghithe seqead; ongainer 41t in whidethsdirsceprtaingedlainserledis or
depressurized and in a nitrogen atnosphere as this, even the slightest
anount ofraéfensd deomothenvataterialsmakew dfit &d tlie dight emisting rlgvidee nekapat&at i on
mat eri al . 47 The container is transferred in this state to a |ight

em ttingsH@yhém 4ppker, where the first container 701 is set in an
evaporation chanbér. Thereafter, the evaporation material is sublinmted by
heatipng to for rat i i . . : . anpl e,
T 1 hi cknesaotegRRER L <fdd ¢l Eh B Whicf M ir R cntuint AT,
are al so shipped and set in the evaporation apparatus w thout K expqsi ng them
fo°t he- aeated R inodbeih i deptocess St birgPan b B Vettudhdtnsed b e ) m
form ng chanber, where a nelting pot (filled with an evaporation material)
whi ch i schagehaimis seasism-gxhausteshtoarlean the intgkien agdirestovehes sutehapxixgenand set
in an evaporation ~o source holder in the setting chanber while avoi di ng
cont act aml nivestare .as Thussibde.t | Therpditighly puranatergasd(rfitrogen e thet like)gischanber
by a transfer robot w thout exposing the pot to the air. Preferably, the

setting iphradhesd AP tHeachaA+USTEEDAHS htriGspherid ped¥BANS T fikqaonffné
melting pot is also provided in the setting chanber. ~s A nechanism for

transferfings ttQEeHg i uZﬁ of QhE aée@Sﬁ%ch:%rt%iﬁé‘ﬂ eqp! N "Fﬁ@ %ﬁe‘?qg% bt t%isﬁgéinnl to

a filmformng c I's descri erring to Figs. ig. 9A

shows in sectiqgn_a.setting.,chanber .705 that has..a,rotating, ,nount 713, a
Eranst oreXRGREERi” S0 LAiE ARG AL Rt T, YRR RSB R Rraddt 15 6
for nmounting the second container 721 in which the first container is
stored. to@nTeNAPOratHYT ehambpendhinatis cennestad to thapregess chamberi nkhe firste

setting chanmber is . ) _
container is set in the heating means 44. The evaporation source is thus prepared.

The evaporation object (here, a substrate) 45 is placed facing the first container
20 4la.

Next, the heating means 44 heats the evaporation material through
resistant heating or the like to form an evaporation film 46 on the surface of the
evaporation object 45 facing the evaporation source. The thus obtained
evaporation film 46 does not contain impurities. A light emitting element formed

25 from this evaporation film 46 can have high reliability and high luminance.



adjacent to the filmformng chanber. The atnosphere in the setting chanber
can be controll ed by atnosphere controlling neans through a gas inlet. The
transfer mechanismof this enbodinment is not limted to the one shown in
Fig. 9 B which swoops down to the first container 701 and picks it up for
transportation by Zs gripping the head gf the container. The transfer

mechani sm may tra t .t 48 first nt ai ner l.ut c t he contai ner
at the sides. a?ﬁ%sﬁ’ggt g?eh&"%h%‘?fﬁ%‘rner ‘ﬁvé @e%ﬁ&‘%%‘ﬁt‘%‘io L}}e g%ﬂ&ﬂr%% on
the rotating rmunt 713 with the clasp 702 undone. Since the interior is
vacuum thanbendd néthogbdyingtexpased spdhe dihcavenhanes asd thg2eyaparaidiome.
Then the pressure in the setting s chanber is reduced by the atnosphere
control | nagendadsis Aapoteted messtaimng iitstfueity of twhem it iestoeed anthet thateprabssur e
in the second container becone equal to each other, the second contai ner

becones gaady R ARRMon HiRcdiRShaRehl ikbas@iced e EEGRREHSON aikety i t aken
of f by the I|ft| ng mechani sm 711 and the rotati ng m)unt 713 rotates ar ound

arotary l?exfl g&aﬁ&rmﬁeﬁgﬁqt%@[t éwZ@iery gd HaH ai ner

and the |rs al ner ar ner en trans erred by the

t f t hanber . wh th t cont 701
el 3@3‘5@3@5?@53%?8@ Ay ERBEEHo G HeTALRRG) -

Thereafter, the evaporation material is sublimated by the heating means
provided in the evaporation source holder to start filmformation. The
sublimated is evaporation material is scattered toward the substrate as a
shutt er [Embodiment Mod¢ g dr awi ng) provided in the evaporation source

hol der is opened during filmformation. The scattered evaporation nateri al

i s deposited OAntherﬁpte%wrﬁhé& ik Qamtidly dithdrefTriont Minbdtifdent IM6ddidi ng a
hol e transporting layer, a hole injection layer, an electron transporting

I ayer., 0 t e t

conpl 3t oGOnfASHEls” Bt GTF b BmtoBUfndny, Mot apl EEERAER, MBI 3 are

hol der a d |s b aﬁsferred the setting chanber. The first container is
then put ?IH) t8dhBY RGBS SYTOPSot shown in the drawi ng) of the second
container that _is set on the rotating nount 713 and is sealed in the second
contai ner by phig i4nl§ anrexplpppserypdiagrane of agnanHacweREntyskanaithe presanpl ace.
Preferably, the zs first container is sealed in the sane second contai ner
(t he uppmvepfion. and t he | ower 49 part both) in which it has been shi pped
to the light emtting device naker. After the first container is sealed in

the second contiFigl , 4! hefer@idel RYnBOANTHEI déSote€t art OELhenALBE Neadifed
pressure. The second container is then taken out of the setti ng chanber,

f ast %@E’dli%\éBJa?ﬁH?@d.c' AR Z:F% g?rﬂgntt ARRS %t’i(ﬁ&% hgﬁ, % Shi WhidRg E1S FI US.

10A and ow an exarrp a setting c nore than one

first cont be, set igs. 10A a 10 et.tin er 905
hos- 5 oparhy ol §BY 95t $Rhtaind) ﬁi«ﬂrs rrr%ver%ﬂﬁayaﬁter%as*@fﬂl el i
containers 912 %ag be set, transfer ch m 902b for transferring a
first coleeavesy d1Afer 1guss ’FVt"r Ayt ?FHEW&FH%W@Q Wafquqln form ng chamber 906

has an
The flow of the manufacturing system in this embodiment mode is

identical with the one in Embodiment Mode 2 until obtainment of the evaporation
20 film 26. Therefore the explanation thereof is omitted here.

After the evaporation film 26 is obtained, the EL material 50 remained
unevaporated solidifies at the bottom of the first container 21a. In general, the
degree of evaporation greatly depends on the distance from the interface of the EL
material 22 to the evaporation object, the width of the opening of the melting pot,

25 and the temperature distribution of the melting pot. Since the distance from the



i 0 evaporation source holder 903 and a nechani smfor noving the evaporation
hol der (the nechanismis not shown in the drawing). Fig. 10Ais a top view
of the setting chanber and Fig. 10B is a perspective view of the interior
of the setting chanber. The setting chanmber 905 and the filmformng
chanber 906 are adjoined to each other_through a gate valve 900. The

at nosphere of the setting is chamber can be controlled by atnosphere

cont r ol | Bhgmgtatind remagiigs & thadottameef thanbirsioataiper 210 thieevanasation
container 912 is taken off and is set aside in a separate place, though the
pl ace i sobpert shbwthdrrthahdhalr beforg) evapdretiont fepedtyng avapdratiomantibehe®iyi ded
in a pretreatnent chanber (setting chanber) connected to a filmformng

chamber hfatdipal @etagning Gh eheFiaR Qoatdifdt i8oapIEER dvapardtbe i hdbtprefirabRY
chanber to the pretreatnent chanber and set an evaporation nmaterial in the

Cour oo chC SAENER hCHCRA EST TR T OPEN Rl o/ Bolalch, #ine Rengihage” £ "
mbodi be.conbi ned .f I it .of Z [ t M 1
v ough BLARCERb (PR aCd cPRIRTH- 5 ORI B e oaf T ks choi mont

gives with reference to Fig. 11 an exanple of-a nufti-chanber type

manuf act BE mgteai dhak issongingHy dmt dnnthe gnakdingr Peicasr e ased dn fovaporagion ng a
first electrode to sealing is automated. Fig. 11 shows a nufti-chanber
manuf act whichy negaparthaushevmatéridlais gsedese500wificieb0Pyand: thensdmpainoimmiier s
502, 504a, 508, 514, and 518, handi ng-over chanbers 505, 507, and 511, a
pr epar athﬁtbri-‘d]@ﬂib@to SRdte.a first filmformng chanber 506H, a second film
form ng chanber 506B, a third filmformng ~ o chanber 506G a fourth film

form ng chanb Q J J i o orm ng
chamber's 509, - o15,agafinlcps iodd SbOUT BRtATAZha e ths B ftefa aRkOSE
526E, and_526H i n,which porat.i on sources,.are,set, pretreatnent chanbers
5038 MnPbsRove GEPT Sy SLAIRD it wonnin ol s BER AHARDIRESSRPOLRIE) | ng
substrate stock chanber 530, cassette chanbers 520a and is 520b, a tray
putting aARGRUS2S shapa i Figkd- odthechhrmaierigh 50 reppvered isdesirably sefaneds04a i s
provided with a transfer nechani sm 504b for transferring a substrate 504c.
Si mi | ar | againtthancrensh stiee pucihabbfore twimg pewseddedt isi also tdesirablewto prexasf er
mechani sms. Shown below is a procedure of manufacturing a light emtting

devi ce ainiirities Romulskingtia (b Bihirtkersd) SOnbetord feffiing bs ah 40ge9siklod an
insulator (a partition wall) covering an end of the anode are already

for med ifha%ﬁgeghe h’?ét%oﬁhﬁnm g%@ﬁh&g (FRARE@ e Qoggt%ﬂaﬂoﬁiaggﬁﬂa%us In the

case where t evice to be manutactured 1s an active rox | t emtting
device, a,thin. fil.mtransi stor.con ted .o the ano ur r.£n

comt T8 b shatbd i e SRDRAAARONE Fotlibel dBoRDRI8 8 ol FiPloratlvner as
thin filmtransistors E;ifnclu ing a svvi,tctir}te{lg?TFT) and, a drjving circuit

that is theshrst (rAIWaBET 12 1 Kept sealed dfs condTRRNtANIGH ¢ g Hpar at us

shown in Fig. 11
recovery 51.

By having the material maker recover the EL material 50 remained in the
first container 21a, waste of resources is avoided and a relatively expensive EL

20 material can be used or reused efficiently.
This embodiment mode can be combined freely with any one of

Embodiment Modes 1 through 3.

[Embodiment Mode 5]

25 This embodiment mode describes with reference to Fig. 5 a manufacturing



can al so be used to manufacture a passive matrix light emtting device.
First, the substrate is set in the cassette chanber 520a or the cassette
chanber 520b. Wen the substrate is a | arge-sized substrate (for exanple,
300 s mm x 360 mm), the substrate is set in the cassette chanber 520b. Wen
t he substrate has nornmal size (for exanple, 127 nmx 127 mm, the substrate
is set in the cassette chanher 52Qa. TH& cassette is_ transferred to the
tray put twﬁ@%ﬁa@@éﬁe%% 90£a5&3rmaitqrya(iépd§%scéq at @&slng pptay (e. g.,
300 mMmm x 360 mm). A substrate (on which an anode and an insul ator covering
an end of the ilo &i®@de, araferfenceresymbel Gln dgnotess et centainerbémelting rpotsf er r ed
to the transfer chanber 518. Preferably, the substrate is cl eaned before
setting iDeroled by GessepowdenBElantebi] vefiivdng Have gl baciey. of 63 Hendtes gt

el ectrode (anode) with a porous sponge (typically made of PVA (pol yvinyl

al cohol') Bhnbek ol cdh RR&&HalsRd oflali@ b8 SkeRing! medits! 68CiPBagoRatiGIBYRcHUST S

on the surface and reduce point defect. The washing nmechani sm nmay ‘be "a
washi ng deyi with a round PVA brysh th c S: N o G act with the
subst rat eHaB8 Wi PefbdsRfs iy ol e 2k SRR MefniBR Aitexhbbived o

face. Alternatively, the washing nechani sm nay be a washing . device with a
PVA di sc ENTISh @%his 2 optenal Makel HISEHS wiTANHIAGIUEETak 3 PEEAME OTONRd
rotating about Zo the axis perpendicular to the substrate face. Before a

fi | m contmataiiaky thet i6r gmrevepexatpoumatdrial fandnprduche agdberfings ethesmatasiadr abl y
subj ected to annealing in vacuum for degasification. The annealing is
conduct edtyipicalyoakbwgmataidleleali2R ceMiea tipdt emitting devios neakes Hewvirey ah18.
Next, the substrate is transferred fromthe transfer chanber 518 provided
Zs with thepsubsh' AbsarkidNS Slaniesdiail SR holibhe cRiRRRY delRE g?ﬁféaﬁ& §01. In
t he 52 manufacturing systemof this enbodi ent, the robot providéd in the
transfoer g{}ﬁg@er 518 can turn the substrate upside down so that the

i nver t%ed "¢ fate is transferred to the preparation chanber 501. In this
enbodi nent, the_ transfer chanber 518 is_kept at the atnos ri ¢ pressure.
The preparati os\n@ e t@glrepg(ﬁg Sc‘ff%‘ﬁﬁbﬁ’féﬁ: ?@S&a"t\}gﬁﬂﬁiﬁ‘b%ﬁﬁﬁ’ﬁgﬁcﬁ&és
chanber and, preferably, set to the atnospheric pressure by introducing

i nert gabelaw.o the chamber after the chanber is vacuum exhausted. The
substrate is then transferred to the transfer chanmber 502 that is connected
to the preparatfish thhaniteriabfiikkePH8frefindd yr ptduaces anmivater dblambateridlD@0i o i s
vacuum exhausted i n advance and remai ns vacuum so that the chanber

cont ai nSt@@idétﬂa&'rﬁat@ﬁhﬁﬁiﬁh?u@ﬁg oxygen as possi bl e. The vacuum exhaust
process chanber is provided with a magnetic levitation turbonol ecul ar punp,

a cryppunp, or tl\gea(‘{”gh{%erilﬁ%%}ggggﬁgf%ghep?éﬁﬁéﬂ ?EL‘;Or&aEePi%l td’?riﬁfEr

chanbér connec t he prepar to reach S vacuum | evel of
1.0 10 AR i TS Wil TR e B0 A RSB0
?2 t ieLt £ ggmi;gh?rrngtcé:rria?%Otrggy %gvriei(.’:igéd id?rgcr:ttly ?1? %hesgcfnr;ai?lzr 2|1t " %nco%rtailqgrbgle das
is a container that can be set in an evaporation source of an evaporation apparatus
as it is, typically, a melting pot, an evaporation boat, or the like.
20 The container 61 in which the EL material 62 is stored is transferred to the
light emitting device maker 69 (shipment 70) and then set in the evaporation
chamber 63.
Next, the heating means 64 heats the evaporation material through

resistant heating or the like to form an evaporation film 66 on the surface of the

25 evaporation object 65 facing the evaporation source. The thus obtained



The gas introduced into the device has to have high purity and is refined
by a gas refining machine prior to introduction to the device interior.
Accordingly, a gas ao refining machine is needed to give the gas high
purity before it is introduced into the filmform ng device. In this way,
oxygen, water, and other inpurities are renoved fromthe gas in advance and
these inpurities are prevented froment&ring the device. If a film

cont ai ni fRReN BludHpdessnotcontindmpuritisn afdighiwaritting,elemantforned not
necessary and if it is desired to remove the film the substrate is

t r ansf er frech thi$8vapwratien filmtatecanieavie hiphndeabilh@3mdiligh dimaidnecel y renove t he
| am nate of organic conpound filnms. The pretreatnent chanber 503a has

pl asma gener at Negt, 'ancontaine £ 6198 N@akeah @ut RIfamheBevapbralion apsdtafis Myd §xci ting
one or nore kinds of gas selected fromthe group consisting of Ar, H F,

and O | ' Sed | noyy, Ng: : .1 ons

aone i o agguant B HRCR hierced (1oTbidy, T h ik MR TR BOLE °503a
may have,a Uﬁ i rgtadi ation.mechanismfor UV ray irradiati on as anode surface
t r eat rendiscarded AEF eYPAGUP shrinkage, the substrate is preferably heated

in vacuum imedi ately before formng a-{ilmcontaining an _organi c conpound

) m ng
by i o evapor at Nekt: thecenndaingr w1 isheleangss apdithe i ELimaiesiab 7 seqoyerak is
pretreat ment chanber 503b and is subjected to annealing for degasification
i n vacuurefin®dxagaln 3o Timcreaso.tB6 pupity wafoteoiters, repsed.er Hbisyalsd Glesirabplet v 10- 6
Pa) to thoroughly renove noisture and gas fromthe substrate. The

pr et r eat preREntcChapietiedRdh uiehgf inatheEBRAtErial FPibetdre refinga)t Aeehlipeders) to
heat plural substrates uniformy. Since plural flat is heaters are

i nstall ubgtr, : (TR, i NEBI t bot h
si des. Ség)t}?sema aggglsdt}?atth gecr?;l?}ﬂ Eéée\ti ﬁggge@% Fromrglo%é s?%g&;aﬁigidé& R@Q?ﬁ%m
heating is particularly effective when organic resins are used to form an

i nterIPayrgFO{')?fé'tzlati ng filmand a partition wall because some organic resins
readi |y absorb_noj sture and cause gas | eakage. In this case, the noisture
absorbed is reRBvRaVing By Ak gmaker HEhieOxek therldk emplirial ng/ dn Higer
contai ni ng an organi c conpound at 100 to 250C, preferably 150 to 200C, for
30 mi nutemtainet 6hgad fartbiert tease theecoadiner t,evaste béfasourcesaphvaidedaatlay f or
30 mnutes. After the vacuum heati ng descri bed above, the substrate is

t r ansf erregdivel pexpdigivie Bshaerishamins useddriroudedecttiaiegtipg- over chanber 505,
fromwhich the Zs substrate is transferred to the transfer chanmber 504a

i t hout [ [ j ; t dt
the 11 m 1 orm gobraRoeBBdRn modd, cHiChe ORRT fisy Wit L PhElfE” 1°

t ransf er, changber 43 to for s needed | ow nol ecul ar wei ght organic
comdﬁn@@gﬁgggeqtﬁpggse?wo ”},%m e injection layers, hole transporting

| ayers, light emtting, |layers, electrgn transporting |ayers, and s, el ectron
i nj ection I aydylore e gsariptingy Well ¢ bangivenr @ i rRTepeity inyRation
chanmber 502 to the filmform ng chanber 506H for evaporation. In the film
f or m ng sthetired asﬂzwrébetqiﬁtwertﬁemghdhe feljawingesmbedifigntsed from a

hi gh- nmol ecul ar wei ght naterial by the ink jet nmethod or spin coating under
at nospheri c pressure or reduced pressure. The substrate nay be placed
vertically ~o to forma filmby the ink jet nmethod in vacuum A film

servi ng [E?nl?od]ﬁfeﬂtﬁ];j ection layer (an anode buffer layer) is forned on the
first el'ectrode (anode) by applying to the entire surface an agueous

sol utjon of pokyet ' A Qphene yEen I ' i

(ref éé red to ggmg%@wk %é%né%%e%@ }sf’/ct):F%ﬁ F%ﬁaolilgbgl 3‘2{#{"?‘9{&’2? ??rrge?or

sul foni c_aci referred ta PANI / CSA), , PTPDES, i s Et-PTPDEK, PPBA or the
li ke an&eFﬁ%(ﬂcé%tﬁf’Wés ﬂ‘é{“slﬂ%?“q‘{\‘lﬁe“ﬁ'%d&éﬁi tﬁg"‘f@ %r eferably carried out in
t he baki ng chanber 523. A hole injection |ayer forned from.a high-nol ecul ar
wei ght mat eri dfigh§ is pisactiensd ivigy of thr sraond gontaingr 9w hishrolirst GEREIRY t he

| evel ness and therefore can give a filmfornmed thereon excell ent coverage
and uni fiostred. i n thi ckness. In particular, the light emtting |ayer is ao
given a uniformthickness to provide uniformlight emssion. In this case,

it is preferalfhefig0 @ulcfdaaedi BBl i3 dedotddehd FirdO006atairer) ypRELIR) @l Y

before the filmis fornmed by evaporation after the hole injection’layer is

pr ot FoattePea kb Rhoyds FFEEHRORR 400, TRk BRIGRIAICS L RAdBwihecy oo

(anode) is washed with a sponge, the is substrate is transferred to the
cassette chanber and then to the filmformng



55 chanber, an aqueous sol ution of polyethyl ene

di oxyt hi ophene)/ pol y(styrene sulfonic acid) (referred to as PEDOI/PSS) is
applied to the entire surface to forma filmhaving a thickness of 60 nm
the substrate is transferred to the baking chanmber 523 to pre-bake the film
at 80C for 10 m nutes and bake the filmat 200C for an s hour, the
substrate is then transferred to.the pr3é’treat ment chanmber 503b and

subj ect ed MJtipg AN Mdhlht Puigthedhisapt glosedgeoightlyo dihgseeend gantansrdsl f or
30 mnutes) imedi ately before evaporation, and the substrate is

t r ansf er centppsed bBtwo parts,amipper pauniiasansice RWGQBE 3Qdty vElieR ané sduded

exposi ng the substrate to the air to formlight emtting |ayers by

evapor at bgran Ofringd)808edRe ilikef orrmwedjﬁ;ree?m'rtosm is o videth v ith padpringub@s and
has concave and convex or mnute particles on the surface, the influence of

t hese ca ' he [ %=D o) LAmio 30
nm or o KEABIAREL Y AT MEDEIE R TR GIEF B 2045 18 pRAR SRR 4 jprfhd

Ther ef or he ttapilit the fil mabtained th h application.of a
penor Pos08 87 i Fvdrdtd Ao il " S8k A ls 2Of BUES ARROGP RS 2o
then a PEDOT/ PSS, sol ution is applied-for the second.{i by spi n coating.
The appl ItdatsaBAWIchedoPetiiken thy uwamﬂlg Hanga qulﬂééwi ryﬁh?a werded | ent
uniformty. By washing with pure water after the first application, the
surface gu2has g dogvexpooiau(mighawntinghe drawingo shieli thecmeling potoding

m nute particles is obtained. zo The PEDOT/ PSS film fornmed by spin coating

covers t hefigad.i r'Ehesmeltigepotiid 808 iindépresded bysthengiper didl 307 o 'Fied eeltinge! vy
renove portions of the filmthat cover end faces and perineter of the

substr at got Bd Ll M &Qf&fnﬁﬁgegntggﬁdté’@ir%@%h@. a cathode and a lower wire

are connected to eacht other n er connection regions. The sel ective

renoval is condycted b asKki r..the Jike ing. a sk .in the.2s

pr et r'éat ment Cﬁﬁwgpcrs%gg_owergg?%g@flagnggggfﬁoﬁﬁ%ﬁgqogldg(?{pzwn%arteﬁféﬁqq | m
form ng chanbers 506R, 506 506B, 506E, and 506H. The film form ng

chanber sWEbgRert 288 €YPE3EE N1OgE). and 506H each have novabl e evaporation
source hol ders. Each of the evaporation source holders has s a plurality of
cont ai ners (melhé ngeqoods)containgri ¢ Bt nit ea i ptecess eckaraberd.thih ¢am sbest at e,

t he evaporation source holders are set in the filmform ng chanbers. The
subst r at eaduminsekhiwsted. doWhenatheestepabat isovadtaskckbawstédinhd diffepersdet iron
using a CCD or the like, and resistance heating is conducted to selectively

forma ffrﬂrtT%PgrQV gl%‘é@tﬂ‘éra%ﬂi &Hernﬂ‘?re%gé’xgoéaﬁkésoﬁe{%ﬁﬁg;t%_ SHeRE 1€ PesiRedddCartP Sk

stock cha 24 10 and transterred to a m ng chanber upon

evaporatio ne ,nce-th sk st.ock a i t. '
cvang?at PO B2 REERR D8 R SRR RS, BB bed il 8 P o
t hat has fini shed processi ng may be stocked in the mask stock chanher. The
filmforRy MR Pﬁ%ﬁ%ﬁ%‘rP 05%3‘56 isegags pasdlesgibest dhe seeaMLeAUr e FROBR I Ad8a | ayer
contai ning an organic conpound or a metal material is |layer. Preferably, EL
mat er i al & can beopened reladealyreasity by obangingheroinespheriepresrare &0 vaguwung.
manuf acturing system |In this manufacturing system a container (typically
a mel ti rMfhisenpbles arMobohontheHikentat cariyaduti workdsafed the camtaaree és byeredybidrer i al
maker is used to forma film The nelting pot is preferably shipped from
the zo n@tsnpial rdiﬁdfﬂhg\m‘é Lpp 129044 aAd $E&ﬁféﬂtiﬁ$pbﬁli6€303aﬁ}fﬂ fakenp tfe

ate

introduced to a filmTform ng chanber in that st , SO that the container

is s - 0SNg i Hiner28% o { S
526Rf326 5%1&?%?5@3@5%H, Taﬂr?dgegggﬂ%ﬁg\k/ﬁﬁ%% vaé"?fﬁ?n‘ll &%‘aﬁg% %ﬁs;gaéntg&x g ggéggﬁt;lect ed
to the filmformn hanber O6R, 506G. 506B, 506H, and 506E are exhausted
of air OfMRAL a'ﬁ'gt}éﬁef"rﬁ%??ﬁ%@g?%mgf’ ORop zs take nelting pots out of
second containers and set the nmelting pot in the film 57 form ng
chanbers. Exanbhiss egtoodiaeietmody) eamtisercombined hbgplyi with gany opnéef 9B and
Figs. 10A and 10B. In this way, a nelting pot and an EL material stored in
t he nel tEmipogbhemtdviotes prluoeghed from cont ani nati on. Metal masks may be
stocked in the setting chanmbers 526R, 526G 526B, 526H, and 526E. s Light
emtting elenents that emt light of single color (typically white) or
light emtting elenents that emt red, green, and blue light for a full

col or i : d by accordingly choosing EL materials set in the film
for rrizﬁlg @ﬁan‘gdel?}sefngggz 506G 506B, 506H, and 506E. For instance, a |light
emtting elenent that emts green light is obtained by form ng a hole
transporting layer or a hole io injection layer in the filmform ng chanber
506H, formng a light emtting layer (G in the filmform ng chanber 506G
formng an electron transporting |layer or an electron injection layer in
the filmformati on chanber 506E, and then form ng a cathode on this

. — I e . e r I 1 r



58 three wavel ength type that includes primary color, i.e., red, green, and
bl ue, or a two wavel ength type that utilizes conplenentary col or of blue
and yell ow or blue-green and orange. A white light emtting el ement may be
formed in one filmform ng chanber. For instance, when a white |ight
emtting elenent is s obtained froma three wavel ength type organic
conpound | ayer plural filmform ng chahbers havi ng plural evaporation
source hol der s Th§s V\Wib@ﬁ”bmfr%ﬁscﬁﬁﬁ chﬁfdﬂ@l%ﬁf@ sactugee op adigiteamitiing i r st
evapor ati on source hol der has aromatic diamne (referred to as TPD) seal ed
t her ei n. elenserd ovith wfapocato digssddvared BB! der has p- Et TAZ sealed therein. A
third evaporation source holder has Alg3 sealed io therein. A fourth

evapor ati on sowrcBIheledent basnmih® dridife ehatedinl EL1igAt emigionhwdedesy by
doping Alg3 with Nile Red that is a red light emtting pignment. A f|fth

evapor at bﬁ?élta"‘tﬁ)‘r'lr 6f lﬁﬁfln‘i’@s*’cefftaéerﬁeﬂ%u%eﬁ‘ul ?&&nﬂﬁhﬂl& eF@Fgffb@%?é&Pdrﬁnﬁﬁ@ur ce

hol der s vmtht eevaporatlon materials sealed therein e set In

respecti firsg t e |o sour ce
ot ders B b gt T 3@%@%%&%@ 57 b eno AR Rl D

evapor ati on d layer the fil Specrfrcall PDfromthefrrs

evapor at FB{er. é?gurl’ie‘ Cby oleas ias tg'iBPSrI?}f%Ft é&?uﬁf}”ﬁeat #G> oY § §m88bd‘.ﬁ"t"&:l by
evaporation on the entire surface of the substrate. Thereafter, p-EtTAZ
from t hetwedayet stngpue i ctectonr icanspoltieg laysr sudiaihrde e@nsmrqagflawn) tihe
third evaporation source holder is sublimted, Alg3 : Nile Red fromthe
fourth zgs&lvaper atxplansgoei.ce h@ﬂtderleatﬁnsutrhnmadg dagerAl 53 farared: hef fifth
evaporation source holder is sublimated to deposit the materials through

evapor at {ngSirygtMlﬁtcﬁ ra@uxﬁi‘rﬁfxﬁ%ef&néﬂf@ RUOFLA 3bCas RI‘%{) ér B MRES isS

formed to lete a ite Light"emtting element. Through the above st eps,

| ayers c ta| n ani c corrpounds re ta Iy L ayer Aft hat
the siibs §te f ‘%tproﬁ errJ@éFfrolrsnt énsf )5 §8(15 the
handi ng- over chanber 507 and then to the transfer c rrber 508 wrthout
exposi ngNrPkenyissingl-biphsnyh ghegpinattge geferrgd ¢o am o1& I?al)e%%tw. 16 s e[ Q i t he
transfer chanber 508 brings the substrate to the filmform ng chanber 510
to form asedatérodn. arifide ard odathndy is foemad ofhdighpiin thel exqovplaghemytm,
CaF2, LiF, CaN, or like other alloy film or a filmformed by

co- evapodéicribe thé lightigmivdionamdclamighenent that belongs to Goup 1 or 2 in
the periodic table, or a lamnate of these films) formed by evaporation

using resi stanggeiepldNgoltdgtsise he%lpﬁbﬁtefﬂenautgﬁbé t%eth%szﬁﬂ)vEOEL%ﬂ@i‘nEﬂP

cath]?de [ f an upward emssront e light emtting device is to be .
il tﬂ&&% a Qf a%c?% tglgee,' o188 ﬁreefngé’étééd trfrré)?rg?lpeai’ﬁatelg&r&{ea e%H%e;S;st i

(1to 10 n il m rtetas t ranspar ent nductlve
i s tbahods traﬁéperétcﬁaael (e rEpehe et e (LN PR COBRAUES SEAPT | TO
indiumtin oxide alloy) film an indium oxide-zinc oxide alloy (1n203-2Zn0)
film a anhinjesiedeto( theoprganigreompornd layede iQn e mskerbhand;s elpcirens pigg i n
the filmform ng chanber 509. A light emtting el enent having a | am nate
st r uct urimjécted dnpph ethed Mg g ugecttdde, abmsposte througl thee osgalic Empdimd
substrate may be transferred to the filmform ng chanber 513 that is

connect ejg élouﬁﬂem'fey%ﬁélﬂhecﬂém?sf oPfR inGerfaReMmd $é-cofbindd withd@e #o1ds | m or
a silicon nltrOX| de filmas a protectlve film The fil mform ng chanber 513

here F hf aﬁpuhgrrﬂate ul@, S'Aézf rf’eiel né fmn cﬁpk i Bici cf{o' de

targe |con ni e ca de by

usrngasrllc t ar settln the at np, her thefllmformng
chanber §Bitd! F%ﬁ%ﬁoaﬁﬁﬁé‘ﬁh@p&n Spé?ﬁ“ﬁ["n%é% (gl E‘Elﬁt ai ni ng nitrogen and
argon. Alternati ve:% athin filmnminly as containing carbon fa DLC film
aCNfilm or righd sshematie rdipgram “shayvipg an cyampleed He laweinate
protective fil m A di anond-1i ke carbon film (DLC filn) can be fornmed by

pl asma G¥idcturgpifcal BL &lenmginas nin E\D, 7 A4 wfevave s Bubpl 20@ cenotes anchmideon
resonance (ECR) CVD, hot filanent CVD, or the like), the flane nethod,

sputteri(g,aAthdRIMOTARAr BL ¢dyer,| 2087 acvapod@t(oeran aholé)e dddke03] n
form ng he s film hydrogen gas and hydrocar bon- based gas (for exarrpl e,

CHd, 62 1vgﬁ'l@ At9i cggﬁ?‘?éjeﬁ’tﬂtécﬁﬁﬁhe(mr&% n*’i‘ﬁ%&@ @F%[}hge@ft hf QNI zed
by gl ow |s arge to ac erate the 1ons and make t e agal nst the
cathode to which a negative self-bias is applied. A CN filmmay be forned
using as reaction gas C2H4 gas



and N2 gas. ADLCfilmand a CNfilmare insulating filnms transparent or io
translucent to visible light. "Transparent to visible light" nmeans having a
80 to 100%transmttance to visible |ight whereas "translucent to visible
light" neans having a 50 to 80%transmttance to visible light. In this
enbodi nent, a lamnate of a first inorganic insulating film a
stress-relieving film_ and a second indganic insulating filmis formed as
a is proteasmyécqd thipngh the catwdadl2), tds prefsrable éo usedor 2P2ta constugtinec
insulating filmis formed by transferring the substrate to the filmform ng
chamber Bd8erk eantrhissivatdfddshtj er 4 oerpethin tnnetal fie (shidyg filmat sichsast Mgasd, er r ed
to the filmformng chanber 532 to formthe hygroscopi c and transparent
stress-r GM%BMiAﬂlLiI ahdCEN) ay ar fikRToahed Mg é6-e0fsaiion GINRARGuA add én! i ke)
is formed by evaporation, and then ao the substrate is brought back to the
filmform : - mar A Cfl i '

Next, ¢ n\Qanl A BHORESLO GrbBR T o i T PEHOMEEHY For £ ith ke Bt e
transferred fromthe transfer chanber 508 to the handi ng-over chanber 511
wi t hout éﬁ%si ng the substrate to the air and then transferred fromthe is
handi ng- over chanber 51] tqQ the transfer chanber 514. Fromthe transfer

61 chanmber 514 Ihenpros¢atisier Him 213 Wrayc he tameinsulmingetim Whigheisetasmed BY f or med
is transferred to the sealing chanber 516. A sealing substrate is set from
t he out sispettem (BEtispesenng mar BRFi sputiening) sadl whirhs ulstlyacentainadsitigos hanber
517. Preferably, the sealing substrate is s subjected to annealing in

vacuum i Ritgideadic 8ilicdnr SIFVAEdEDI Altefrativel, of MACi (@athbhd Gike chrbdn) e NY
menber for bonding the sealing substrate and the substrate on which the

i ght em.tti I ' t 4.5 f . l.i ng
subst r at SRR IFRGer Dol HRE S, BEFRORLIFE i, | X SREaA kIR ARA'Y
seal i ng nber f.orm ng chanber. 555. Then, the sealing substrate is

Ur ansier f@ed wifg 4 HHeau TRtindip atmaspbers cuAiing AlroBendgonza ng
substrate_may be provided with a desjccant in the sealing nenber formng
chanber 8sidon pitrife targetpmay showsed einstead he The apiatective 2831 @akele on t he
seal ing substrate. However, there is no particular limtation and the

seal i ng femixel bymyfibe foonmgddeice Heat aises teraote plhsthahadlidydf kenmgtied dight t i ng

el ement formed thereon. is Then the substrate on which the light emtting

el ement isstrheynigddanebughetheqabieetive Yhat, tRé Elmnhidkness dhehespdtdotigertpmper is
formed are bonded to each other in the sealing chanber 516. The sealing

menber | Vi i i rradi ation mechanismthat is provided in
t he seal ﬁn%lég‘ﬁg%@esﬁéﬁgg?g I Pgﬂylgfe the pair of bonded substrates with W
l'i ght._ Al though {. al § menher here is.a zq,UV-curabl e resi there is
o nett foul ar O $iiEat BRI be, AR5 Bt eaear firh Bulinetd)
nmenber. The &a}]r f bon,Eﬁd substrates._js transferred tfrgmthe seal i ng
chamber 816 bfemiyer.anbhe siligonnpidesfiln ssnang @s; s Suffsk davsii camprayent 519,

where the pair of substrates is taken out of the device. Zs As descri bed,
the use uohpetidesrfsughaast Im,iSry ansh@nhcostadiesivin the Fagspatant carluetike Silint
possi ble to avoid exposure of a light emtting element to the air before
t he |i ghfrogmmniikinpgirethengiliton siteiderfiled athensthalstidcamnaridaifilin Bhforaeddsy
Therefore a light emtting device of high reliability can be manufactured.
I'n the tgankdffg BYa&Rsing the buffer layer between the transparent conductive film
20 and the silicon nitride film which are otherwise in contact with each other. With

the above structure, the buffer layer prevents contamination by impurities (such as

In and Sn) from the transparent conductive film and an excellent protective film

having no impurities can be formed.

Thus the light emitting element is protected and the reliability thereof is

25 improved.



514, the substrate is transferred at the atnospheric pressure and vacuumis
s alternated with a nitrogen atnosphere at the atnospheric pressure
repeatedly to renove noi sture. On the other hand, the transfer chanbers
502, 504a, and 508 are desirably vacuum all the tinme. The transfer chanber
518 is kept at the atnospheric pressure. Although not shown in the draw ng,
t he manufacturing apparatus has a io céadrol device for controlling

wor ki ngs of fi IArllSt)olelﬁ- ndP thasthematicadiegram showing awe examptler afthiedaniinatea
substrate between process chanbers, and a control device for controlling
pat hs t o seoceura ofuisElatlemicat.pr ReBips 78)asteeeiscel grmbbolt40ttiendtes Ih@node

manuf acturing apparatus shown in Fig. 11 is al so capable of form ng an
upward enbssi QRthodey, 401, aﬁeEnge;;h@m,egl dathddedltér fahom ba§5d2§3 %' ght
is emitting element”” In this case, 'a substrate with an anode formed froma
t ranspar I Ve efii | m . tal (7] f el ' oyaht |

manuf act E’?ﬁt‘)tﬁgjﬁg%gglﬁnat 315 ,lféélw}sggé}t?eéf;ﬁt %’lcnol(l%éé: ngr% ch rtgéaﬁ%@“g%lng%u&nrawgé \?lgr med,
and then a transpatent or,trapslucent cathqd e.Jd., | ami nat e of thin
L al % e I Rttt ReB IR st o0 sy Tt 16 bfe. Bar Beno
termupward enission type ao-light emtting elenment refers to an elenent in
whi ch |igmctg@néwt@qoncﬁlcawean@amlctrwnpwmorflagbtr. is transmtted through a
cathode before it is emtted outside. The manufacturing apparatus shown in
Fig. 11 is al s@hispatbalioknf shows gnaexionpleacindwaichs an @vapyrtioni gijaratst ti ng
elenment. In this case, a substrate with an anode forned froma transparent

conduct i ygs ki E@aip%r?t’i&v%ﬁrcéﬂ tA@ir@ﬁMp@?ﬁtiﬁﬂ SfiréS haP PR baddhie _c@m'p%ﬁﬁﬂ
cont ai ning an organic conmpound is formed, and then a cathode is 63 fornmed

froma Al cof . fi The, term do rd.-em ssi pe |i .
emtti ng%éﬁéebr%énf) frfe é:ég?sngt oﬂogéns'el ;Arresﬁetcg%lg m:@ﬁgtll(ﬁgh%%%;eﬁ%t %3 iognggfanr%c
organi c cogpoung | a |i travels toward a TF] fromthe anode that is a
r ans Har CATPOUBE: FEDIG R ranshostim foley ¢ fr Bl ¥ AROHBR( e RSPl o
this enbodi nent can be conbined freely with Enbodi nent Mbdes 1 through 5 or
Enbodi nmestganic xompound Tapaklgsek trasspetimep helesntand nthén tqrganigoesmpotndeed
glass jars, which usually end up as industrial waste, and therefore is

envi r onneeivek lag € hostnell ¥ .lumin@udorganit, compsumte A foatthrdévalporatioer smiroe es, or
refines and stores, an EL material directly in a container, a |ight

em ttinghdeW RENnIARKS ordakR E&hp@@d’cﬁ_ tR RftH Aapblativht &uréé HaR AXegSmiand can
use a relatively expensive EL material efficiently. The present invention
el i m nat e v . erialy fr ' opf ai ner.
rccor di ngpgPoanfly Sl Byl ARG, S (AR Pradaoh Youkfh R f
transferring.an EL rna(geria;a{)l1 b?grween cont g{?ners and the maker only has to
per f oFm L&A FRUBBBRALRAP'E 8T FARSRATUAR CEFH BB at i on apparatus a cont ai ner
in which an EL material is stored, or refined and stored, by a materi al
maker in advan&¥siraBlyaafeirpompHer corteRlgIspeh evapqraiion seucetaadis dBat
invention can further realize a manufacturing systemin which ao the
process fidmtfloomatighlspealit omated to i nprove the throughput, as well as an

i ntegrated cl osed system capable of avoiding inmpurity contam nation. No

matter how pur @delev@icthiiéh sdur@ afdy2havekesrePihani 8@ orgAiEE ecdipghmiys a
possibility of inpurity contam nation as long as a |light emtting device

For example, an evaporation source may have a luminous organic compound and a

20 well as another organic compound that serves as a dopant. Known organic

compounds can be used to form an organic compound film which has plural
functions as above described and which emits red light.

In this embodiment, the first evaporation source has as an organic

compound capable of injecting holes copper phthalocyanine (hereinafter referred

25 to as Cu-Pc). The second evaporation source has as an organic compound



maker noves the EL material between containers as in prior art.
Accordingly, the as purity of an EL material cannot be nmaintained and a
limtation is inposed on the 64 purity. According to the present
invention, an extremely high purity can be maintained for an EL materi al
which is provided by the material maker and the material is subjected to
evaporation at the light emtting devi 3 nmaker wi thout reducing its purity
as it iscapide¢ of dranshertprgebeles 4, W elnisNif1l-makbthylX-Npplsaiyblaenino)-bipheadi | v
cope with future ultrapure EL materi al s. WHAT IS CLAIMED IS: 65 1. A
manuf act (Hdrsigafiys refBrfi6 | &1 BINPDR | MFHRY tiARd MAPBFaton0SowmRt ehasdlas ahn @
mat eri al nmaker; storing the evaporation material in a first container and
seal i ng B{%%nid rc%ﬁnf%u ﬁnﬂ?a‘t N&rvddat ttfb!é{es(h&ﬁéﬁft&v %‘Aﬁéé‘%%sﬁh&%&ﬁ@ yh a
a tt ; ot con

second coO I ner e materi al maker ransterring the secon tai ner

t l'igh i.tting, devi ker. introduci t ai i nt
ranaf act b PG o0 AITENS] CRRGTRfieh{oratd 10 A CHRY, o RlosF TLRATRIGN ¢ ho

first container out of the second io container to place the first

cont aisne$ouIgpd hARads ng dWRIFQUSS OTEYHE aiCABIPOURdt He Aandf a8t ut3:nd 3appdr at us
for evaporation. 2. A systemaccording to claim1, wherein the first

cont ai net84ostastivylezil Hn 28k porphydoepidtivamt fherenatiae referied do andtORP)s

at nosphere and in vacuum and, after an evaporation nmaterial is stored, the

cont ai neThé fifth asagoidtionhgouras Uag CdsUhn ﬂﬂg@rﬁ@%cﬁﬁ?ﬁuﬂd ichpabile eXpBRIckéng he
container to the air. 3. A systemaccording to claim1l, wherein the

Tenuf act Uiiagk BARRICEbASIn AR RaMif bl A6°RS HORIDEN. QAhPERfpotiddn vacuum

exhaust neans, a process ere the rst ‘contal ner aken out of
t he second contai ner, and a vacuum evlgr{)cpr at i 0 aBPar at us, t4. Als§stem
accor di nPWE cP4P mt, PhePERAG RPTPPIULY c6Mid hePli dTARSRIHEN CIBETONSs 66
5. A system according to cl.ai m(}), wherein the first container is a nelting
pot t!Rat risgfraynalglae) shupHnam;( groapatigaiefprioddpasdilas). A syst em accor di ng
to claim1, wherein the second container is a s |light-shielding container.
7. A system acthesti ngganic ctaampoundswarer eivapariateds ée oordes onsi neresult, aan
container that can w thstand depressurizati on and pressurization. io 8. A
system ageanitl Remipouhid il lthavhersetnionidie invet Rigicis Makip al kelasingéctlgast one

of the first container and the second container. 9. A systemaccording to
. RS ety K SRSk g
transporting function is formed on the anode.

15 The above example is for forming an organic compound film that emits
red light. In order to form an organic compound film that emits green light, the
first evaporation source has as an organic compound capable of injecting holes
Cu-Pc, the second evaporation source has as an organic compound capable of
transporting holes MTDATA, the third evaporation source has as an organic

20 compound capable of transporting holes a-NPD, the fourth evaporation source has
as a host material capable of transporting holes CBP. The fifth evaporation
source has as a luminous organic compound tris(2-phenylpyridine) iridium
(hereinafter referred to as Ir(ppy)s), the sixth evaporation source has as an organic

compound capable of blocking carriers BCP, and the seventh evaporation source

25 has as an organic compound capable of transporting electrons Alqgs. These



is evaporation for recycling. 10. A systemaccording to claim1, wherein
the manufacturing apparatus is a vacuum evaporation apparatus. ao 11. A
system according to claim1, wherein the manufacturing apparatus is a nulti
chanmber having at | east one vacuum evaporation apparatus. 12. A

manuf acturing system conprising: transferring a first container and a
second contai,ner from an apparatus_ Zs meker to a material naker; 67

ref i ni ng ABAMHG HMBMRAUNSS aFatvaparated 19 Radefat €} aITesilketn OEgARIG FgMPEnd
evaporation material in the first container and sealing the first container
t hat storfdm that svegntioacdd ontoraegions | having lachelectranspootingifoectiat, & Héght

mat erial nmaker; s transferring the second container to a light emtting
devi ce mekgitting fanaibngidlddkéng €anctibrg aiiidabi edledtrdro tAnBPoTthactunctibg is
apparatus at the light emtting device nmaker and taking the first container
out of thgREEBRIEMS ner to place the first container; and heating the
first contalner in the manufacturing apparatus for io evaporation. 13. A

syst em accor di t-o_ cl ai -.wherein the. fir ai ig.stored in the

second cont ai n;tg gﬁgnogn in%rjgéﬂlcl r?é’mpoé‘é{%‘ i‘t‘%éﬁ%{eﬁgfn%sn&qf‘% l@ﬁu&ﬁfaﬁ&?‘ after
an evaporation material is stored, the container is _placed in th&

manuf act GVAPRFAHEN SPBEFCRARsAT R ﬁwﬂrllf‘esz%gpﬁ@f? CARARIE Af dRicetng dolereClrlie, 14, A

system according to claim12, wherein the manufacturing apparatus has
plural pithe eeeonshevaporaticen sowse hagi asha asminowsexganist carepend a-NPB; ebe
chanmber where the first container is taken out of the second container, and
a vacuumtizied evaperatibh Gousgeplasadsuzn oiganiAcempoeamd agpableiofidlocking @amick?,
wherein the first container is a nelting pot. zs 16. A systemaccording to

clai m 12 gepiefiRl thet ffuritl ESApdiMdisBeice! FasPad h ldrPshic @nAindt Baaba s be
sealed wwth'a lid attached thereto. 17. A systenrtaccording to claim 12,

accor i nip ras iR AR ARGy Tkt BARE ndd s AR AaBBhed id et 2y “con

wi t hstand depressuri zati.on and pressurization, 19.. A system according to
ol ai m 12AShERSSin 4P REEHRIE EOMHROURGIEDM H1ek 280 ROE ip BRI Rh g AR r 1
contai ner and the second container. 20. A systemaccording to claim 12,
wher ei n injecthen éunciiomekbght emittiogsfunhéomvapbecking dunetiicay hrd andtlectzont o t he
inner walls of the first container after
transporting function is formed on the anode.
The protective film 403 is an insulating film which is formed by sputtering
15 (DC sputtering or RF sputtering) and which mainly contains silicon nitride or
silicon nitroxide. Alternatively, a DLC film containing hydrogen may be used as
the protective film. A silicon nitride film is formed using a silicon target in an
atmosphere containing nitrogen and argon. A silicon nitride target may be used
instead. The protective film 403 may be formed by a film forming device that
20 uses remote plasma. A silicon oxide film may be formed on the protective film to
function as a buffer layer.
With this structure, a light emitting element is protected and the reliability
thereof is improved.

This embodiment is applicable not only to an active matrix display device

25 but also to a passive display device.



evaporation for recycling. is 21. A systemaccording to claim 12, wherein
the manufacturing apparatus is a vacuum evaporati on apparatus. 22. A system
according to claim 12, wherein the manufacturing apparatus is a ao nufti
chanber having at | east one vacuum evaporati on apparatus. 23. A

manuf act uri ng system conpri si ng: transferrl ng a second container and a

first containe fromallght em tting er terial maker; is
refining an ev{gbﬁr §mbgAImERte £y b %POW@%E’@P{;’;W‘%@F bodimgmt Meden gl t he
evaporation material in the first container and sealing the first container
t hat st othegugihé os\Empbediment lmaterial in the second container at the

mat eri al nmaker; transferring the second container to the light emtting
devi ce maker; s introducing the second container into a nmanufacturing
apparatus at the light emtting device nmaker and taking the first container
out of t g@@@%tg ntainer to place the first container; and heating the
first container he manuf acturing apparatus for evaporation. io 24. A

system accor di gt QR LAS VCBDHREREL S 9981 A0S deanfiersgl d 0 the

second contal ner one of 1n a I nert "gas re and i n Vva da after

an evaporatio terial is stored, the contain aced i
o e R ahar ST G S BT HES T S i A A BrIpBPIAress YRy 25, A

system according to claim23, wherein the manufacturing apparatus has

pl ur al piﬂoﬁﬂémsn&h&HﬁEﬂselé@fm(!ﬂolécﬁU\mmhtedacuum exhaust means, a process
chamber where the first container is taken out of the second contai ner, and
a vacuum evapohaFig8, dfpartatl@dk, 20026to PGy sndnl Glrctor iOagrepoesehagates 3,
wherein the first container is a nelting pot. 27. A systemaccording to

claim 231owﬂ§;reséht§ *aeprte ﬁﬁaftloﬁ%?dﬂé?raﬁé 1@9 ”E'téltdﬂgutaéhd?ﬂﬁeﬁ hqfocher
sealed wth I'id attac ed t her et o. . A system according’ to claim

gist \gkr:]e;ccdr é?%gf g &gﬂ%} nj@ﬁrﬂbﬂ% ![ H ’tse?glhgzl@o%qg%%ﬁ ada?lﬂfn%gv g.l nér
accor o nAEH Z.”?LO%E” e eithBbnludfe Pl Tl i 1§ hertaim Rimfig
chambers. 103 represents a pre-treatment chamber, 117, a sealing substrate
loading chamber, 115, a dispenser chamber, and 116, a sealing chamber.
Shown below is a procedure of bringing a substrate having a TFT
15 previously provided thereon into the manufacturing apparatus shown in Fig. 8 and
forming a laminate structure shown in Fig. 7A.
First, a substrate on which a TFT and an anode 200 are formed is set in the
preparation chamber 101. The preparation chamber 101 is connected to a
vacuum exhaust process chamber and, preferably, set to the atmospheric pressure
20 by introducing inert gas into the chamber after the chamber is vacuum-exhausted.
The substrate is then transferred to the transfer chamber 102 that is connected to
the preparation chamber 101. The transfer chamber is vacuum-exhausted in
advance and remains vacuum, so that the chamber contains as little moisture and

oxygen as possible.

25 The transfer chamber 102 is connected to a vacuum exhaust process



| east one of the first container and the second container. io 31. A system
according to claim23, wherein the material naker recovers the evaporation
materi al adhered to the inner walls of the first container after
evaporation for recycling. is 32. A systemaccording to claim 23, wherein

t he manufacturing apparatus is a vacuulr?ﬂevaporati on apparatus. 33. A system
according,to,claim?2 erei,n the pan cturi apparatus .is a nufti
chanber %Q@W?ﬁr aﬁor I gg@qu\g’gﬂg y&c&&ﬁ?‘@\?ép‘bﬁé‘ﬁ On?g%pgéfcalp%_exi@u§t4_prg‘cess
manuf act uri n% system conprising: transferring a first container and a
second c&heBIDEEES Proyides Withm magnets lyitadon frbamedsculy pimpL: 2 ETYRPUMIKer ;
refining an evaporation nmaterial at the material maker; Zs storing the
evapor at ioora dut puingl iThet prempi makesciv poasibler faarttie seaisfargchabet ito stach m
container that stores the evaporation nmaterial in the second container at

t he mat enaghumBleoel of N8sloe10F . t hElse crARkecOtfidiciedf impulide ifefth eI tting
devi ce nmaker; introducing the second container into a manufacturing

ot e, opulin € ad hd Bl Shuph LECFTRIEH. PN ol ol 8 I ibddiibfies 1 o
the first i L h f i t f tion; d
Laki ng ¢ RBIEEDS ntgkioR OF EaeTiie: iort B SHRRaP UTaRTng" RS R ot Msetoedi | ng
io the first container_in the second container to.transfer fhe container

from t he Tiheggas latpducehirda yhe devigr &ias to hake high BRfil ane ksetefingd byra gast em
according to claim 34, wherein the first container is stored in the second
cont ai nerefomiaganachinarprioreotintraductiorn sp Her devinel interionc ubocendinglyf ¢ @asan i s
evaporation nmaterial is stored, the container is placed in the

manuf act wéfimeganneiing is nveddaotet V\%iw RR& gAY higlepeant Béfoed ittig ihltedaédd in36- A
system according to claim 34, erei n the manufacturing apparatus has

| ] i i : ;
Phanol, " YR GRD, ERATRPHEVER! BORMs W okopd MGKRAUCIndTRART inbubifiSSRe,
and a vacuum e oration a ratus. ,37. A em accordin o _claim 34,
Aher oi n_fe1Boveq BDR: Bis &% BRERERGE Rag Hosg TRt THES aft 55 v frdplideiihe
according to claim 34, wherein the first container is a nelting pot that
can be s d¥Viggth a lid attached thereto.

Preferably, annealing for degasification is conducted in vacuum to remove
moisture and gas from the substrate. The substrate is transferred from the transfer
15 chamber 102 to the adjoining pretreatment chamber 103, where the substrate is
subjected to annealing. If it is necessary to clean the anode surface, the substrate
is transferred from the transfer chamber 102 to the adjoining pretreatment chamber

103 for the cleaning.
If necessary, a high-molecular weight organic compound layer may be
20 formed on the anode covering the entire surface. The manufacturing apparatus of
Fig. 8 may have a film forming chamber for forming a high-molecular weight
organic compound layer. When the film is formed by spin coating, the ink jet
method, or spraying, the substrate is set with its film forming side facing
downward in the atmospheric pressure. The handing-over chamber 105 has a

25 substrate inverting mechanism and inverts the substrate suitably. If an aqueous



39. A system according to claim 34, wherein the second container is a s

| i ght-shielding container. 40. A systemaccording to claim 34, wherein the
second container is a container that can withstand depressurization and
pressurization. ~0 41. A systemaccording to claim 34, wherein the materi al
maker cleans at | east one of the first container and the second contai ner.
42. A system according to claim34, whéBein the material maker recovers the
evapor at selntigatisrusgd @dfemedhe dilmpdhe snbstratal ons witich Khe ffilns tis formed rier

after is evaporation for recycling. 43. A systemaccording to claim 34,

wher ei n trarsferedf tacther pregreappartathasnbes B0 adieventiey 3pbstadte AR sapfstad us. Zo
44, A system according to claim 34, wherein the manufacturing apparatus is

a mufti gEATRYEmMBAVINhcAn RAFpoPiRe tNEAIHTIRVIARRE #fion apparatus. 45. A
manuf acturi ng system conprising: transferring a container froma I|ight

emtting devic i . r.efini v ration
material’ ar t nSoRGr e s RORE o Ferbfibm the s B T0B YBRRL 0
contai ney at. the materi al ker.transferring the container .to e |ight
oot nonalinE Ve Rmtes BTG RS e P AE 0O dMEeail s abheh the
apparatus at the light s emtting device maker; heating the container in

t he manusuhstiatd n@4epprarteansterfest tevisotransien; chaabaig 10he vigie ah naansfar  of

t he manuf acturing apparatus to transfer the container fromthe |ight
em tti ngmeéekamismmbl4lr transgors thatsabstedte maltke filanfdrsing chambgal 06Rhe An
evaporation material in the container at the material io maker. 46. A

system aggofadedof emittRgMedOlighhRN @lifabl ) €oSRé BhNAE drivd® 260 Gh MBe B 47 A
system according to claim45, “wherein tthe container is a nelting pot is

t hat Ca”f&%ggghgﬁb% tl'@é?;.'rglgltﬁ%;e%g?ﬁﬁ’e Ef]‘&%ﬁtt{é{%ﬁﬁe ﬂgxge{r.ei@ REHIAy9 to

cl ai m 45, _ he ‘mat é recovers e evaporation nateri-al

Ccordl i APSTEISH m HEIOTRARS SHOP AR EHBENEIT HifBIR GPERHES ehERbEniobRe! - 0.

A system according to claim45, wherein the manufacturing apparatus is a

vacuum elhgpobatratens spiowithtitssfilmy forming sile faging dewnvard by &edgarxdmgrpaﬁrm

45, wherein the manufacturing apparatus is a nufti chanber having at | east

one vac ucimnebveapldiSedridothefilpafamisg chénbd MR fsacdcunimextretsteald conpri si ng:

For example, the film forming chamber 106R is vacuum-exhausted for

evaporation to reach a vacuum level of 5 x 10 Torr (0.665 Pa) or lower, preferably,

15 10* to 10 Pa. Prior to evaporation, the organic compound is vaporized by
resistance heating and the vaporized organic compound is scattered toward the
substrate when a shutter (not shown in the drawing) is opened for evaporation.

The vaporized organic compound is scattered upward, passes through an opening
(not shown in the drawing) in a metal mask (not shown in the drawing), and is

20 deposited on the substrate. During evaporation, the substrate temperature (T;) is
set to 50 to 200°C, preferably 65 to 150°C, by substrate heating means.

In this embodiment, a melting pot in which an evaporation material is
stored in advance by a material maker is set in each of the film forming chambers

106R, 106B, 106G, and 110. Preferably, a melting pot is set in a film forming

25 chamber while avoiding contact with the air. A melting pot shipped from a



s refining an evaporation nmaterial in a container; placing in an
evaporation apparatus a second container so as to face an evaporation

obj ect; and heating the container placed in the evaporation apparatus for
evaporation. io 53. A nethod of operating a manufacturing apparatus,
conprising: sealing a first container |n a second container, the first

cont ai ner tor an mat e troducin the cond ont ai.ner
cont ol ner b Al DD SlREM Tt e eoRd Siabge 86 08 SRNAURCE (e
first conta| r out of .the second caontainer to Iace the first contalner
and heat itHBbRdiEent lsduring shipmant pge 18als uaerlgato adiien forming iganbes dbr di | ng
to cIa|n153 mhereln the first container has on its inner walls an organic
mat eri al thasfstaied #yesénably, machambershaviag mechen exlvostinmegns ds coanectsd, to
wherein the organic material is an evaporation material. 25 75 56. A

l'i ght enithd ifiign devinfgy chambet EIOGRg dthey mesting poveisneikbodowf o6 @E addcoad a
manuf acturing apparatus as clained in claimb53. . A
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VRO Through the above steps, the laminate structure shown in Fig. 7A, namely,
a light emitting element covered with a protective film is formed on a substrate.
Subsequently, the substrate on which the light emitting element is formed
10 is transferred from the transfer chamber 108 to the handing-over chamber 111, and
to the transfer chamber 114 without exposing the substrate to the air.

From the transfer chamber 114, the substrate on which the light emitting
element is formed is transferred to the sealing chamber 116. It is preferable to
prepare in advance in the sealing chamber 116 a sealing substrate on which a

15 sealing member is formed.

The sealing substrate is set in the sealing substrate loading chamber 117
from the outside. Preferably, the sealing substrate is subjected to annealing in
vacuum beforehand in, for example, the sealing substrate loading chamber 117 in
order to remove moisture and other impurities. To form the sealing member on

20 the sealing substrate, the transfer chamber 114 is set to the atmospheric pressure,
the sealing substrate is transferred from the sealing substrate loading chamber to
the dispenser chamber 115, and then the sealing member for bonding the sealing
substrate to the substrate on which the light emitting element is formed is formed.

The sealing substrate on which the sealing member is formed is transferred to the

25 sealing chamber 116.
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substrate on which the light emitting element is formed and the sealing substrate

on which the sealing member is formed are bonded to each other. The sealed

5 space between the substrates is filled with inert gas. In the example shown here,

the sealing member is formed on the sealing substrate. However, there is no

particular limitation and the sealing member may be formed on the substrate that

has the light emitting element formed thereon.

The sealing member is cured by using a UV ray irradiation mechanism

10 that is provided in the sealing chamber 116 to irradiate the pair of bonded
substrates with UV light. Although the sealing member here is a UV-curable
resin, there is no particular limitation and any adhesive can be used as the sealing
member.

Then the pair of bonded substrates is transferred from the sealing chamber

15 116 to the transfer chamber 114, and to the take-out chamber 119, where the pair of
substrates is taken out of the device.

As described, the use of the manufacturing apparatus shown in Fig. 8
makes it possible to avoid exposure of a light emitting element to the air before the
light emitting element is completely sealed in an airtight space. Therefore a light

20 emitting device of high reliability can be manufactured. The device also makes it
possible to set an evaporation material automatically since it only has to set a
melting pot in which an evaporation material is stored in advance. In the transfer
chamber 114, vacuum is alternated with a nitrogen atmosphere at the atmospheric

pressure repeatedly.  On the other hand, the transfer chambers 102, 104a, and 108

25 are desirably vacuum all the time.
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yL10%&' (structifd QH&wWn id FiOLPBOaflstED Gubstrate on which a TFT and an anode are

already formed is brought into the manufacturing apparatus shown in Fig. 8.

5 First, a substrate on which a TFT and an anode 400 are formed is set in the
preparation chamber 101. In order to remove as much moisture and oxygen as
possible in advance, it is preferable to set the preparation chamber 101 to the
atmospheric pressure by introducing inert gas into the chamber after the chamber
is vacuum-exhausted. The substrate is then transferred to the transfer chamber

10 102 that is connected to the preparation chamber 101. The anode 400 is formed
of a transparent conductive material, such as an indium tin compound or zinc oxide.
Then the substrate is transferred from the transfer chamber 102 to the adjoining
pretreatment chamber 103, where anode surface is subjected to cleaning,
oxidization treatment, heat treatment, or the like. For anode surface cleaning, UV

15 ray irradiation in vacuum or oxygen plasma treatment is employed. For
oxidization treatment, the substrate is irradiated with UV rays in an atmosphere
containing oxygen while heating the substrate at 100 to 120°C. Oxidization
treatment is effective when the anode is an oxide such as ITO (or IZO). For heat
treatment, the substrate is heated in vacuum at a temperature equal to or higher

20 than 50°C but not over the highest temperature the substrate can withstand,
preferably 65 to 150°C. Through the heat treatment, oxygen, moisture, and other
impurities adhered to the substrate and contained in the films formed on the
substrate are removed. Heating in vacuum prior to evaporation is particularly

effective since EL materials are readily degraded by impurities such as oxygen and

25  moisture.
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handing-over chamber 105 and to the transfer chamber 104a from which a transfer
s mechanism 104b brings the substrate to the film forming chamber 106H. A hole
injection layer and a hole transporting layer both may be formed in the film
forming chamber 106H. In the example shown here, the EL layer is formed by
evaporation. The substrate is set in the film forming chamber 106H with its film
forming side facing downward. Preferably, the film forming chamber is
10 vacuum-exhausted before the substrate is brought in.

Next, the substrate is transferred to the film forming chamber 106R to
form on the anode 400 an EL layer that emits red light. In the example shown
here, the EL layer is formed by evaporation. Before the substrate is brought in
the film forming chamber 106R, the substrate is set with its film forming side

15 facing downward in the handing-over chamber 105 and the film forming chamber
106R is vacuum-exhausted.

For example, the film forming chamber 106R is vacuum-exhausted for
evaporation to reach a vacuum level of 5 x 10” Torr (0.665 Pa) or lower, preferably,
10* to 10° Pa. Prior to evaporation, the organic compound is vaporized by

20 resistance heating and the vaporized organic compound is scattered toward the
substrate when a shutter (not shown in the drawing) is opened for evaporation.
The vaporized organic compound is scattered upward, passes through an opening
(not shown in the drawing) in a metal mask (not shown in the drawing), and is

deposited on the substrate. During evaporation, the substrate temperature (T)) is

25 set to 50 to 200°C, preferably 65 to 150°C, by substrate heating means.
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in the film forming chamber while avoiding contact with the air. A melting pot
shipped from a material maker is preferably sealed in a second container as the one
5 shown in Embodiment 1 during shipment and is introduced into a film forming
chamber in that state. Desirably, a chamber having vacuum exhaust means is
connected to the film forming chamber 106R, the melting pot is taken out of the
second container in vacuum or in an inert gas atmosphere in this chamber, and then
the melting pot is set in the film forming chamber. In this way, the melting pot
10 and the EL material stored in the melting pot are protected from contamination.

When three kinds of EL layers are formed for a full-color image, an
organic compound film for emitting red light is formed in the film forming
chamber 106R, an organic compound film for emitting green light is formed in the
film forming chamber 106G, and then an organic compound film for emitting blue

15 light is formed in the film forming chamber 106B.

After a desired EL layer 401 is formed on the anode 400, the substrate is
transferred from the transfer chamber 104a to the handing-over chamber 107
without exposing the substrate to the air. The substrate is then transferred from
the handing-over chamber 107 to the transfer chamber 108 while avoiding

20 exposure to the air.

If necessary, a film serving as a hole injection layer is formed on the anode
400 covering the entire surface from an aqueous solution of poly(ethylene
dioxythiophene)/poly(styrene sulfonic acid) (referred to as PEDOT/PSS). The

manufacturing apparatus of Fig. 8 may have a film forming chamber for forming a

25 high-molecular weight organic compound layer. When the film is formed by spin
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the substrate on which the film is formed is transferred to the pretreatment

s chamber 103 where the substrate is subjected to heat treatment in vacuum to

vaporize the moisture in the film.

Next, a transfer mechanism provided in the transfer chamber 108 brings
the substrate to the film forming chamber 110 to form on the EL layer 401 a metal
layer that serves as a cathode 402. Here, the film forming chamber 110 is an

10 evaporation apparatus having AlLi as an evaporation source.

The substrate is next transferred from the transfer chamber 108 to the film
forming chamber 113 to form a protective film 403 on the cathode 402 without
being exposed to the air. Here, the film forming chamber 113 is a sputtering
device having a silicon target or a silicon nitride target. A silicon nitride film is

15 formed as the protective film in a nitrogen atmosphere or an atmosphere
containing nitrogen and argon.

Through the above steps, the laminate structure shown in Fig. 7B, namely,

a light emitting element covered with a protective film is formed on a substrate.

The subsequent steps are identical with those of the above-described

20 manufacturing procedure of a light emitting device that has the laminate structure
shown in Fig. 7A. Accordingly, explanations thereof are omitted here.

As described, the manufacturing apparatus shown in Fig. 8 can provide the
laminate structure of Fig. 7A and the laminate structure of Fig. 7B both.

Also, this embodiment can be combined freely with Embodiment Modes 1

25 through 5 or Embodiment 1 or 2.
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transportation with reference to Fig. 9A. The container used for transportation is
5 asecond container and is divided into an upper part (721a) and a lower part (721b).
The second container has fixing means 706, a spring 705, a handle 710, a gas inlet
708, an O ring, and a clasp 702. The fixing means 706 is provided in the upper
part of the second container to fix a first container. The spring 705 pressurizes
the fixing means. The gas inlet 708 is provided in the lower part of the second
10 container and serves as a gas path to keep the second container depressurized.
The O ring fixes the upper part 721a and the lower part 721b to each other. A
first container 701 in which a refined evaporation material is sealed is set in the
second container. The second container may be formed of a material containing
stainless steel. The first container 701 may be formed of a material containing
15 titanium.
A material maker seals a refined evaporation material in the first container
701. Then the first container 701 is sealed in the second container by putting the
upper part 721a and the lower part 721b together with the O ring and fixing the
upper part 721a and the lower part 721b with the clasp 702. After that, the
20 pressure in the second container is reduced and the atmosphere is changed to a
nitrogen atmosphere through the gas inlet 708. Adjusting the spring 705, the first
container 701 is fixed by the fixing means 706. A desiccant may be put in the
second container. By keeping the interior of the second container exhausted, or

depressurized and in a nitrogen atmosphere as this, even the slightest amount of

25 oxygen or water is prevented from contacting the evaporation material.
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10 evaporation material is sublimated by heating to form an evaporation film.
Preferably, other parts, for example, a film thickness monitor (quartz
s oscillator or the like) and a shutter are also shipped and set in the evaporation
apparatus without exposing them to the air.

In this embodiment, a setting chamber is connected to a film forming
chamber where a melting pot (filled with an evaporation material) which is
vacuum-sealed in a container is taken out of the container and set in an evaporation

10 source holder in the setting chamber while avoiding contact to the air. The
melting pot is transferred from the setting chamber by a transfer robot without
exposing the pot to the air. Preferably, the setting chamber too has vacuum
exhaust means and means for heating a melting pot is also provided in the setting
chamber.

15 A mechanism for transferring the first container 701 sealed in the second
container 721 to a film forming chamber is described referring to Figs. 9A and 9B.

Fig. 9A shows in section a setting chamber 705 that has a rotating mount
713, a transfer mechanism, and a lifting mechanism 711. The rotating mount 713
is for mounting the second container 721 in which the first container is stored.

20 The transfer mechanism transports the first container. The setting chamber is
adjacent to the film forming chamber. The atmosphere in the setting chamber can
be controlled by atmosphere controlling means through a gas inlet. The transfer
mechanism of this embodiment is not limited to the one shown in Fig. 9B which

swoops down to the first container 701 and picks it up for transportation by

25 gripping the head of the container. The transfer mechanism may transport the
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does not fall apart when the clasp 702 is undone. Then the pressure in the setting

5 chamber is reduced by the atmosphere controlling means. As the pressure in the

setting chamber and the pressure in the second container become equal to each

other, the second container becomes ready to open. The upper part 721a of the

second container is taken off by the lifting mechanism 711 and the rotating mount

713 rotates around a rotary axis 712 to move the lower part 721b of the second

10 container and the first container. The first container 701 is then transferred by the
transfer mechanism to the evaporation chamber where the first container 701 is set
in the evaporation source holder (not shown in the drawing).

Thereafter, the evaporation material is sublimated by the heating means
provided in the evaporation source holder to start film formation. The sublimated

15 evaporation material is scattered toward the substrate as a shutter (not shown in the
drawing) provided in the evaporation source holder is opened during film
formation. The scattered evaporation material is deposited on the substrate to
form a light emitting layer (including a hole transporting layer, a hole injection
layer, an electron transporting layer, and electron injection layer).

20 After the evaporation is completed, the first container is lifted off of the
evaporation source holder and is transferred to the setting chamber. The first
container is then put in the lower part (not shown in the drawing) of the second
container that is set on the rotating mount 713 and is sealed in the second container

by putting the upper part 721a of the second container in place. Preferably, the

25 first container is sealed in the same second container (the upper part and the lower
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atmospheric pressure. The second container is then taken out of the setting
chamber, fastened with the clasp 702, and transferred to the material maker.
5 Figs. 10A and 10B show an example of a setting chamber in which more
than one first container 701 can be set. In Figs. 10A and 10B, a setting chamber
905 has a rotating base 907 on which plural first containers 911 or second
containers 912 can be set, a transfer mechanism 902b for transferring a first
container, and a lifting mechanism 902a. A film forming chamber 906 has an
10 evaporation source holder 903 and a mechanism for moving the evaporation holder
(the mechanism is not shown in the drawing). Fig. 10A is a top view of the
setting chamber and Fig. 10B is a perspective view of the interior of the setting
chamber. The setting chamber 905 and the film forming chamber 906 are
adjoined to each other through a gate valve 900. The atmosphere of the setting
15 chamber can be controlled by atmosphere controlling means through a gas inlet.
The upper part of the second container 912 is taken off and is set aside in a
separate place, though the place is not shown in the drawing.
Alternatively, a robot may be provided in a pretreatment chamber (setting
chamber) connected to a film forming chamber to move the whole evaporation
20 source from the film forming chamber to the pretreatment chamber and set an
evaporation material in the evaporation source in the pretreatment chamber. In
this way, an evaporation source can be set while keeping the film forming chamber
clean.

Also, this embodiment can be combined freely with any one of

25 Embodiment Modes 1 through 5 and Embodiments 1 through 3.
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multi-chamber type manufacturing apparatus in which a manufacturing process

s from forming a first electrode to sealing is automated.

Fig. 11 shows a multi-chamber manufacturing apparatus which has gates
500a to 500y, transfer chambers 502, 504a, 508, 514, and 518, handing-over
chambers 505, 507, and 511, a preparation chamber 501, a first film forming
chamber S06H, a second film forming chamber 506B, a third film forming

10 chamber 506G, a fourth film forming chamber 506R, a fifth film forming chamber
506E, other film forming chambers 509, 510, 512, 513, and 532, setting chambers
526R, 526G, 526B, 526E, and 526H in which evaporation sources are set,
pretreatment chambers 503a and 503b, a sealing chamber 516, a mask stock
chamber 524, a sealing substrate stock chamber 530, cassette chambers 520a and

15 520b, a tray putting stage 521, and a take-out chamber 519. The transfer chamber
504a is provided with a transfer mechanism 504b for transferring a substrate 504c.
Similarly, other transfer chambers are provided with their own transfer
mechanisms.

Shown below is a procedure of manufacturing a light emitting device after

20 a substrate on which an anode (a first electrode) and an insulator (a partition wall)
covering an end of the anode are already formed is brought into the manufacturing
apparatus shown in Fig. 11. In the case where the device to be manufactured is
an active matrix light emitting device, a thin film transistor connected to the anode

(a current controlling TFT) is formed on the substrate in advance along with other

25 thin film transistors (including a switching TFT) and a driving circuit that is
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First, the substrate is set in the cassette chamber 520a or the cassette
chamber 520b. When the substrate is a large-sized substrate (for example, 300
s mm x 360 mm), the substrate is set in the cassette chamber 520b. When the
substrate has normal size (for example, 127 mm x 127 mm), the substrate is set in
the cassette chamber 520a. The cassette is transferred to the tray putting stage
521 to set a plurality of substrates in a tray (e.g., 300 mm x 360 mm).
A substrate (on which an anode and an insulator covering an end of the
10 anode are formed) set in a cassette chamber is transferred to the transfer chamber
518.
Preferably, the substrate is cleaned before setting it in the cassette chamber
by washing the surface of the first electrode (anode) with a porous sponge
(typically made of PVA (polyvinyl alcohol) or nylon) dipped in an alkalescent
15 surfactant to remove dusts on the surface and reduce point defect. The washing
mechanism may be a washing device with a round PVA brush that comes into
contact with the substrate face while rotating about the axis parallel to the substrate
face. Alternatively, the washing mechanism may be a washing device with a
PVA disc brush that comes into contact with the substrate face while rotating about
20 the axis perpendicular to the substrate face. Before a film containing an organic
compound is formed, the substrate is preferably subjected to annealing in vacuum
for degasification. The annealing is conducted in a baking chamber 523
connected to the transfer chamber 518.

Next, the substrate is transferred from the transfer chamber 518 provided

25 with the substrate transfer mechanism to the preparation chamber 501. In the



"10%&' ()- p kdEmb@ 10! "10%&' ()-9
10% ()-10%&' ()-91"' 10%& ()- @10%& () - 10% () - BPdEmb@ 10! F/ S10%&' ()- &
"1098' ()- +109&' ()- & )10%& ()-99' "10%& ()-| %109 ()- P<dYNC 10! 10 10
10F: #109&' ()-&8 "10%& ()- & 6 "109%& ()-&34 "10% ()- 210%& ()- 8- EaBYNC
101 9109%&' ()- 9 109%& ()- 9 "10%&k ()-9f "10%&' ()-Z#10%&' () -
193" 109%&' () - +} % dEYNC 10! YF%#109&' &-# 3200% ()-& "10%& ()-& "10%& ()-&
"109%& () Mirufaguging) systesnevithisoemlpdimgnt( begebokpryvided 'in the transfer
"109& ()-+109%& ()-& 109%& ()- ' "10%& ()-WKYZ_= 10'e #109%& ()- !#10%
& ()- 1@hamben31$1@ukRIul) tBA/BObaRI At -upYide 1d@n (Sp-thay thezingerted substrate is
1001 L' $10% } & ()- fH#H10%& ()-!ef #10% & ()-![ f#10%e& ()-!f#109& ()-
#109& () trameXeded to the preparation chamber 501. In this embodiment, the transfer
chamber 518 is kept at the atmospheric pressure. The preparation chamber 501 is
5 connected to a vacuum exhaust process chamber and, preferably, set to the
atmospheric pressure by introducing inert gas into the chamber after the chamber
is vacuum-exhausted.
The substrate is then transferred to the transfer chamber 502 that is
connected to the preparation chamber 501. Preferably, the transfer chamber 502
10 is vacuum-exhausted in advance and remains vacuum, so that the chamber
contains as little moisture and oxygen as possible.
The vacuum exhaust process chamber is provided with a magnetic
levitation turbomolecular pump, a cryopump, or a dry pump. The pump makes it
possible for the transfer chamber connected to the preparation chamber to reach a
15 vacuum level of 107 to 10°® Pa. Also, reverse diffusion of impurities from the
pump side and the exhaust system can be prevented. In order not to let impurities
enter the interior of the device, inert gas such as nitrogen or noble gas is introduced.
The gas introduced into the device has to have high purity and is refined by a gas
refining machine prior to introduction to the device interior. Accordingly, a gas
20 refining machine is needed to give the gas high purity before it is introduced into
the film forming device. In this way, oxygen, water, and other impurities are
removed from the gas in advance and these impurities are prevented from entering
the device.

If a film containing organic compound is formed in an area where the film

25 is not necessary and if it is desired to remove the film, the substrate is transferred
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selected from the group consisting of Ar, H, F, and O. Selective removal of the
s film for removing unnecessary portions alone is made possible by the use of a
mask. The pretreatment chamber 503a may have a UV irradiation mechanism for
UV ray irradiation as anode surface treatment.
In order to avoid shrinkage, the substrate is preferably heated in vacuum
immediately before forming a film containing an organic compound by
10 evaporation. Accordingly, the substrate is transferred to the pretreatment
chamber 503b and is subjected to annealing for degasification in vacuum (5 x 10
Torr (0.665 Pa) or lower, preferably, 10 to 10 Pa) to thoroughly remove moisture
and gas from the substrate. The pretreatment chamber 503b uses flat heaters
(typically sheathed heaters) to heat plural substrates uniformly. Since plural flat
15 heaters are installed, a substrate may be sandwiched between flat heaters to heat
both sides. Of course a substrate may be heated from one side alone. Vacuum
heating is particularly effective when organic resins are used to form an interlayer
insulating film and a partition wall because some organic resins readily absorb
moisture and cause gas leakage. In this case, the moisture absorbed is removed
20 by heating the substrate before forming a layer containing an organic compound at
100 to 250°C, preferably 150 to 200°C, for 30 minutes or longer and then the
substrate is left to cool naturally for 30 minutes.
After the vacuum heating described above, the substrate is transferred

from the transfer chamber 502 to the handing-over chamber 505, from which the

25 substrate is transferred to the transfer chamber 504a without exposing it to the air.
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low-molecular weight organic compound layers that serve as hole injection layers,
hole transporting layers, light emitting layers, electron transporting layers, and
electron injection layers. The substrate may be transferred from the transfer
chamber 502 to the film forming chamber 506H for evaporation.

In the film forming chamber 512, a hole injection layer may be formed
from a high-molecular weight material by the ink jet method or spin coating under
atmospheric pressure or reduced pressure. The substrate may be placed vertically
to form a film by the ink jet method in vacuum. A film serving as a hole injection
layer (an anode buffer layer) is formed on the first electrode (anode) by applying to
the entire surface an aqueous solution of poly(ethylene dioxythiophene)/
poly(styrene sulfonic acid) (referred to as PEDOT/PSS), an aqueous solution of
polyaniline/camphor sulfonic acid (referred to as PANI/CSA), PTPDES,
Et-PTPDEK, PPBA or the like and then baking the substrate. The baking is
preferably carried out in the baking chamber 523. A hole injection layer formed
from a high-molecular weight material by spin coating or other application method
improves the levelness and therefore can give a film formed thereon excellent
coverage and uniformity in thickness. In particular, the light emitting layer is
given a uniform thickness to provide uniform light emission. In this case, it is
preferable to put vacuum heating (at 100 to 200°C) in immediately before the film
is formed by evaporation after the hole injection layer is formed by application.
The vacuum heating may be conducted in the pretreatment chamber 503b. For
instance, the surface of the first electrode (anode) is washed with a sponge, the

substrate is transferred to the cassette chamber and then to the film forming
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sulfonic acid) (referred to as PEDOT/PSS) is applied to the entire surface to form a
film having a thickness of 60 nm, the substrate is transferred to the baking chamber
523 to pre-bake the film at 80°C for 10 minutes and bake the film at 200°C for an
5 hour, the substrate is then transferred to the pretreatment chamber 503b and
~ subjected to vacuum heating (heated at 170°C for 30 minutes and cooled for 30
minutes) immediately before evaporation, and the substrate is transferred to the
film forming chambers SO6R, 506G, and 506B without exposing the substrate to
the air to form light emitting layers by evaporation. If the anode is formed from
10 an ITO film in particular and has concave and convex or minute particles on the
surface, the influence of these can be reduced by setting the thickness of the
PEDOT/PSS film to 30 nm or more.
PEDOT/PSS applied to an ITO film has poor wettability. Therefore the
wettability of the film obtained through application of a PEDOT/PSS solution is
15 improved by washing the film with pure water and then a PEDOT/PSS solution is
applied for the second time by spin coating. The application is followed by
baking and the obtained film has excellent uniformity. By washing with pure
water after the first application, the surface quality is improved and at the same
time an effect of removing minute particles is obtained.
20 The PEDOT/PSS film formed by spin coating covers the entire surface.
Accordingly, it is preferable to selectively remove portions of the film that cover
end faces and perimeter of the substrate, a terminal portion, a region where a
cathode and a lower wire are connected to each other, and other connection regions.

The selective removal is conducted by O, ashing or the like using a mask in the

25 pretreatment chamber 503a.
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The film forming chambers S06R, 506G, S06B, SO6E, and 506H each have
movable evaporation source holders. Each of the evaporation source holders has
s a plurality of containers (melting pots) in which EL materials are sealed. In this
state, the evaporation source holders are set in the film forming chambers. The
substrate is set face down, an evaporation mask is aligned in position using a CCD
or the like, and resistance heating is conducted to selectively form a film by
evaporation. The evaporation mask is stocked in the mask stock chamber 524
10 and transferred to a film forming chamber upon evaporation as needed. Since the
mask stock chamber is empty during evaporation, a substrate on which a film is
already formed or a substrate that has finished processing may be stocked in the
mask stock chamber. The film forming chamber 532 is a spare evaporation
chamber for forming a layer containing an organic compound or a metal material
15 layer.
Preferably, EL. materials are set in these film forming chambers using the
following manufacturing system. In this manufacturing system, a container
(typically a melting pot) in which an EL material is stored in advance by a material
maker is used to form a film. The melting pot is preferably shipped from the
20 material maker while sealed in a second container and then is introduced to a film
forming chamber in that state, so that the container is set without exposing it to the
air. Desirably, the setting chambers 526R, 526G, 526B, 526H, and 526E having
vacuum exhaust means are connected to the film forming chambers 506R, 506G,

506B, 506H, and S06E are exhausted of air or sct to an inert gas atmosphere to

25 take melting pots out of second containers and set the melting pot in the film
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in the melting pot can be protected from contamination. Metal masks may be
stocked in the setting chambers 526R, 526G, 526B, 526H, and 526E.
5 Light emitting elements that emit light of single color (typically white) or
light emitting elements that emit red, green, and blue light for a full color image
are formed by accordingly choosing EL materials set in the film forming chambers
506R, 506G, 506B, 506H, and S06E. For instance, a light emitting element that
emits green light is obtained by forming a hole transporting layer or a hole
10 injection layer in the film forming chamber 506H, forming a light emitting layer
(G) in the film forming chamber 506G, forming an electron transporting layer or
an electron injection layer in the film formation chamber S06E, and then forming a
cathode on this laminate. To obtain light emitting elements for a full color image,
for instance, a hole transporting layer or a hole injection layer, a light emitting
15 layer (R), and an electron transporting layer or an electron injection layer are
layered in order in the film forming chamber S06R using an evaporation mask for
R, then a hole transporting layer or a hole injection layer, a light emitting layer (G),
and an electron transporting layer or an electron injection layer are layered in order
in the film forming chamber 506G using an evaporation mask for G, then a hole
20 transporting layer or a hole injection layer, a light emitting layer (B), and an
electron transporting layer or an electron injection layer are layered in order in the
film forming chamber 5S06R using an evaporation mask for B, and then a cathode
is formed.

An organic compound layer, which emits white light and which is a

25 laminate of light emitting layers having different light emission colors, is either a
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blue-green and orange. A white light emitting element may be formed in one
film forming chamber. For instance, when a white light emitting element is
s obtained from a three wavelength type organic compound layer, plural film
forming chambers having plural evaporation source holders in which piural
melting pots are set are prepared. A first evaporation source holder has aromatic
diamine (referred to as TPD) sealed therein. A second evaporation source holder
has p-EtTAZ sealed therein. A third evaporation source holder has Alqs sealed
10 therein. A fourth evaporation source holder has sealed therein an EL material
obtained by doping Alq; with Nile Red that is a red light emitting pigment. A
fifth evaporation source holder has Alqs sealed therein. The evaporation source
holders with the evaporation materials sealed therein are set in the respective film
forming chambers. The first to fifth evaporation source holders are moved in
15 order to form films on the substrate through evaporation and layer the films.
Specifically, TPD from the first evaporation source holder is sublimated by heating
and is deposited by evaporation on the entire surface of the substrate. Thereafter,
p-EtTAZ from the second evaporation source holder is sublimated, Alq; from the
third evaporation source holder is sublimated, Alqs; : Nile Red from the fourth
20 evaporation source holder is sublimated, and Alqs from the fifth evaporation
source holder is sublimated to deposit the materials through evaporation on the
entire surface of the substrate. Then a cathode is formed to complete a white
light emitting element.

Through the above steps, layers containing organic compounds are

25 suitably layered. After that, the substrate is transferred from the transfer chamber
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Next, a transfer mechanism set in the transfer chamber 508 brings the
substrate to the film forming chamber 510 to form a cathode. The cathode may
5 be an inorganic film (MgAg, Mgln, CaF,, LiF, CaN, or like other alloy film, or a
film formed by co-evaporation of aluminum and an element that belongs to Group
1 or 2 in the periodic table, or a laminate of these films) formed by evaporation
using resistance heating. Instead, sputtering may be used to form the cathode.
If an upward emission type light emitting device is to be manufactured, the
10 cathode is preferably transparent or translucent and a thin (1 to 10 nm) film of one
of the above metals or a laminate of a thin (1 to 10 nm) film of one of the above
metals and a transparent conductive film is used as the cathode. In this case, a
transparent conductive (ITO: indium tin oxide alloy) film, an indium oxide-zinc
oxide alloy (In,03-ZnO) film, a zinc oxide (ZnO) film, or the like is formed by
15 sputtering in the film forming chamber 509.
A light emitting element having a laminate structure is completed through
the above steps.
Before sealing, the substrate may be transferred to the film forming
chamber 513 that is connected to the transfer chamber 508 to form a silicon nitride
20 film or a silicon nitroxide film as a protective film. The film forming chamber
513 here has a silicon target, a silicon oxide target, or a silicon nitride target. For
example, a silicon nitride film is formed on the cathode by using a silicon target
and setting the atmosphere in the film forming chamber to a nitrogen atmosphere

or an atmosphere containing nitrogen and argon. Alternatively, a thin film mainly

25 containing carbon (a DLC film, a CN film, or an amorphous carbon film) may be
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formed by plasma CVD (typically RF plasma CVD, microwave CVD, electron
cyclotron resonance (ECR) CVD, hot filament CVD, or the like), the flame method,
sputtering, ion beam evaporation, laser evaporation, or the like. In forming the
s film, hydrogen gas and hydrocarbon-based gas (for example, CHy4, C;H;, or CgHg)
are used as reaction gas and the elements are ionized by glow discharge to
accelerate the ions and make them collide against the cathode to which a negative
self-bias is applied. A CN film may be formed using as reaction gas C,H, gas
and N; gas. A DLC film and a CN film are insulating films transparent or
10 translucent to visible light. “Transparent to visible light” means having a 80 to
100% transmittance to visible light whereas “translucent to visible light” means
having a 50 to 80% transmittance to visible light.
In this embodiment, a laminate of a first inorganic insulating film, a
stress-relieving film, and a second inorganic insulating film is formed as a
15 protective film on the cathode. For instance, the first inorganic insulating film is
formed by transferring the substrate to the film forming chamber 513 after the
cathode is formed, then the substrate is transferred to the film forming chamber
532 to form the hygroscopic and transparent stress-relieving film (a layer
containing an organic compound or the like) is formed by evaporation, and then
20 the substrate is brought back to the film forming chamber 513 to form the second
inorganic insulating film.
Next, the substrate on which the light emitting element is formed is
transferred from the transfer chamber 508 to the handing-over chamber 511

without exposing the substrate to the air and then transferred from the

25 handing-over chamber 511 to the transfer chamber 514. From the transfer
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A sealing substrate is set from the outside and receives preparation in a
sealing substrate loading chamber 517. Preferably, the sealing substrate is
5 subjected to annealing in vacuum in advance to remove moisture and other
impurities. If a sealing member for bonding the sealing substrate and the
substrate on which the light emitting element is formed to each other is formed on
the sealing substrate, the sealing member is formed on the sealing substrate in a
sealing member forming chamber 555. Then, the sealing substrate is transferred
10 to the sealing substrate stock chamber 530. The sealing substrate may be
provided with a desiccant in the sealing member forming chamber 555. In the
example shown here, the sealing member is formed on the sealing substrate.
However, there is no particular limitation and the sealing member may be formed
on the substrate that has the light emitting element formed thereon.
15 Then the substrate on which the light emitting element is formed and the
sealing substrate on which the sealing member is formed are bonded to each other
in the sealing chamber 516. The sealing member is cured by using a UV ray
irradiation mechanism that is provided in the sealing chamber 516 to irradiate the
pair of bonded substrates with UV light. Although the sealing member here is a
20 UV-curable resin, there is no particular limitation and any adhesive can be used as
the sealing member.
The pair of bonded substrates is transferred from the sealing chamber 516
to the transfer chamber 514, and to the take-out chamber 519, where the pair of

substrates is taken out of the device.

25 As described, the use of the manufacturing apparatus shown in Fig. 11
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514, the substrate is transferred at the atmospheric pressure and vacuum is
5 alternated with a nitrogen atmosphere at the atmospheric pressure repeatedly to
remove moisture. On the other hand, the transfer chambers 502, 504a, and 508
are desirably vacuum all the time. The transfer chamber 518 is kept at the
atmospheric pressure.
Although not shown in the drawing, the manufacturing apparatus has a
10 control device for controlling workings of film forming chambers, a control device
for transferring a substrate between process chambers, and a control device for
controlling paths to move a substrate to process chambers for automation.
The manufacturing apparatus shown in Fig. 11 is also capable of forming
an upward emission type (or the type that emits light from both sides) light
15 emitting element. In this case, a substrate with an anode formed from a
transparent conductive film (or a metal (TiN) film) is brought in the manufacturing
apparatus, a layer containing an organic compound is formed, and then a
transparent or translucent cathode (e.g., a laminate of a thin metal (Al or Ag) film
and a transparent conductive film) is formed. The term upward emission type
20 light emitting element refers to an element in which light generated in an organic
compound layer is transmitted through a cathode before it is emitted outside.
The manufacturing apparatus shown in Fig. 11 is also capable of forming a
downward emission type light emitting element. In this case, a substrate with an

anode formed from a transparent conductive film is brought in the manufacturing

25 apparatus, a layer containing an organic compound is formed, and then a cathode is
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compound layer travels toward a TFT from the anode that is a transparent

electrode and is transmitted through the substrate.

5 Also, this embodiment can be combined freely with Embodiment Modes 1

through 5 or Embodiment 1, 2, or 4.

The system of the present invention does not need glass jars, which usually
end up as industrial waste, and therefore is environmentally friendly. In addition,
10 since a material maker' stores, or refines and stores, an EL material directly in a
container, a light emitting device maker does not have to buy an EL material in
excess and can use a relatively expensive EL material efficiently.
The present invention eliminates the need to move an EL material from a
glass jar to a container. Accordingly, a light emitting device maker is relieved of
15 the work of transferring an EL material between containers and the maker only has
to perform a simple operation to set in an evaporation apparatus a container in
which an EL material is stored, or refined and stored, by a material maker in
advance. As a result, the throughput is improved.
The present invention can further realize a manufacturing system in which
20 the process is thoroughly automated to improve the throughput, as well as an
integrated closed system capable of avoiding impurity contamination.
No matter how pure EL material a material maker provides, there is
always a possibility of impurity contamination as long as a light emitting device
maker moves the EL material between containers as in prior art.  Accordingly, the

25 purity of an EL material cannot be maintained and a limitation is imposed on the
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refining an evaporation material at a material maker;

storing the evaporation material in a first container and sealing the first
5 container that stores the evaporation material in a second container at the material

maker;

transferring the second container to a light emitting device maker;
introducing the second container into a manufacturing apparatus at the
light emitting device maker and taking the first container out of the second
10 container to place the first container; and

heating the first container in the manufacturing apparatus for

evaporation.

2. A system according to claim 1, wherein the first container is stored in the
15 second container one of in an inert gas atmosphere and in vacuum and, after an
evaporation material is stored, the container is placed in the manufacturing

apparatus without exposing the container to the air.

3. A system according to claim 1, wherein the manufacturing apparatus has
20 plural process chambers equipped with vacuum exhaust means, a process chamber
where the first container is taken out of the second container, and a vacuum

evaporation apparatus.

4. A system according to claim 1, wherein the first container is a melting pot.

25
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6. A system according to claim 1, wherein the second container is a

s light-shielding container.

7. A system according to claim 1, wherein the second container is a container

that can withstand depressurization and pressurization.

10 8. A system according to claim 1, wherein the material maker cleans at least

one of the first container and the second container.

9. A system according to claim 1, wherein the material maker recovers the
evaporation material adhered to the inner walls of the first container after

15 evaporation for recycling.

10. A system according to claim 1, wherein the manufacturing apparatus is a

vacuum evaporation apparatus.

20 11. A system according to claim 1, wherein the manufacturing apparatus is a

multi chamber having at least one vacuum evaporation apparatus.

12. A manufacturing system comprising:
transferring a first container and a second container from an apparatus

25 maker to a material maker;
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storing the evaporation material in the first container and sealing the first

container that stores the evaporation material in the second container at the

material maker;
5 transferring the second container to a light emitting device maker;
introducing the second container into a manufacturing apparatus at the
light emitting device maker and taking the first container out of the second
container to place the first container; and

heating the first container in the manufacturing apparatus for

10 evaporation.

13. A system according to claim 12, wherein the first container is stored in the
second container one of in an inert gas atmosphere and in vacuum and, after an
evaporation material is stored, the container is placed in the manufacturing

15 apparatus without exposing the container to the air.

14. A system according to claim 12, wherein the manufacturing apparatus has
plural process chambers equipped with vacuum exhaust means, a process chamber
where the first container is taken out of the second container, and a vacuum

20 evaporation apparatus.

15. A system according to claim 12, wherein the first container is a melting

pot.

25 16. A system according to claim 12, wherein the first container is a melting
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17. A system according to claim 12, wherein the second container is a

light-shielding container.

18. A system according to claim 12, wherein the second container is a

container that can withstand depressurization and pressurization.

19. A system according to claim 12, wherein the material maker cleans at

10 least one of the first container and the second container.

20. A system according to claim 12, wherein the material maker recovers the
evaporation material adhered to the inner walls of the first container after
evaporation for recycling.

15

21. A system according to claim 12, wherein the manufacturing apparatus is a

vacuum evaporation apparatus.

22. A system according to claim 12, wherein the manufacturing apparatus is a

20 multi chamber having at least one vacuum evaporation apparatus.

23. A manufacturing system comprising:
transferring a second container and a first container from a light emitting
device maker to a material maker;

25 refining an evaporation material at the material maker;
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transferring the second container to the light emitting device maker;
5 introducing the second container into a manufacturing apparatus at the
light emitting device maker and taking the first container out of the second
container to place the first container; and

heating the first container in the manufacturing apparatus for
evaporation.

10

24. A system according to claim 23, wherein the first container is stored in the
second container one of in an inert gas atmosphere and in vacuum and, after an
evaporation material is stored, the container is placed in the manufacturing
apparatus without exposing the container to the air.

15

25. A system according to claim 23, wherein the manufacturing apparatus has
plural process chambers equipped with vacuum exhaust means, a process chamber
where the first container is taken out of the second container, and a vacuum
evaporation apparatus.

20

26. A system according to claim 23, wherein the first container is a melting

pot.

27. A system according to claim 23, wherein the first container is a melting

25 pot that can be sealed with a lid attached thereto.
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light-shielding container.

5 29. A system according to claim 23, wherein the second container is a

container that can withstand depressurization and pressurization.

30. A system according to claim 23, wherein the material maker cleans at
least one of the first container and the second container.
10
31. A system according to claim 23, wherein the material maker recovers the
evaporation material adhered to the inner walls of the first container after

evaporation for recycling.

15 32. A system according to claim 23, wherein the manufacturing apparatus is a

vacuum evaporation apparatus.

33. A system according to claim 23, wherein the manufacturing apparatus is a
multi chamber having at least one vacuum evaporation apparatus.
20
34. A manufacturing system comprising:
transferring a first container and a second container from a light emitting
device maker to a material maker;
refining an evaporation material at the material maker;

25 storing the evaporation material in the first container and sealing the first
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introducing the second container into a manufacturing apparatus at the
s light emitting device maker and taking the first container out of the second
container to place the first container; B
heating the first container in the manufacturing apparatus for
evaporation; and
taking the first container out of the manufacturing apparatus and sealing
10 the first container in the second container to transfer the container from the light

emitting device maker to the material maker.

35. A system according to claim 34, wherein the first container is stored in the
second container one of in an inert gas atmosphere and in vacuum and, after an
15 evaporation material is stored, the container is placed in the manufacturing

apparatus without exposing the container to the air.

36. A system according to claim 34, wherein the manufacturing apparatus has
plural process chambers equipped with vacuum exhaust means, a process chamber
20 where the first container is taken out of the second container, and a vacuum

evaporation apparatus.

37. A system according to claim 34, wherein the first container is a melting

pot.
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39. A system according to claim 34, wherein the second container is a

5 light-shielding container.

40. A system according to claim 34, wherein the second container is a

container that can withstand depressurization and pressurization.

10 41. A system according to claim 34, wherein the material maker cleans at

least one of the first container and the second container.

42. A system according to claim 34, wherein the material maker recovers the
evaporation material adhered to the inner walls of the first container after

15 evaporation for recycling.

43. A system according to claim 34, wherein the manufacturing apparatus is a

vacuum evaporation apparatus.

20 44. A system according to claim 34, wherein the manufacturing apparatus is a

multi chamber having at least one vacuum evaporation apparatus.

45. A manufacturing system comprising:
transferring a container from a light emitting device maker to a material

25 maker;
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storing the evaporation material in the container at the material maker
transferring the container to the light emitting device maker;
introducing the container into a manufacturing apparatus at the light
5 emitting device maker;
heating the container in the I;lanufacturing apparatus for evaporation;
taking the container out of the manufacturing apparatus to transfer the
container from the light emitting device maker to the material maker; and

storing again the evaporation material in the container at the material

10 maker.

46. A system according to claim 45, wherein the container is a melting pot.

47. A system according to claim 45, wherein the container is a melting pot

15 that can be sealed with a lid attached thereto.

48. A system according to claim 45, wherein the material maker recovers the

evaporation material adhered to the inner walls of the container for recycling.

20 49. A system according to claim 45, wherein the material maker cleans the

container.

50. A system according to claim 45, wherein the manufacturing apparatus is a
vacuum evaporation apparatus.

25
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evaporation object; and
heating the container placed in the evaporation apparatus for
evaporation.
10
53. A method of operating a manufacturing apparatus, comprising:
sealing a first container in a second container, the first container storing
an organic material;
introducing the second container into a manufacturing apparatus that has
15 vacuum exhaust means;
taking the first container out of the second container to place the first
container; and

heating the first container for evaporation.

20 54. A method according to claim 53, wherein the first container has on its

inner walls an organic material refined by sublimation.

55. A method according to claim 53, wherein the organic material is an
evaporation material.

25



75
56. A light emitting device characterized by using the method of operating a

manufacturing apparatus as claimed in claim 53.



