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BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a manufacturing systemfor producing a light emtting
device that has an EL el enent on a substrate, specifically, a

manuf act ur i ng MANBACTERINES YTIM) MANUPACTORIRG S1EFIRIpNC. The

present io invention also relates to & net of operating a mahufacturing

method. - METHOP.GF SrPRRATIRG A MINCRACTH NG R RR AL6sORRI ne "
recycling system 2. Descripti ﬁ the Related Art The study of |ight
emtting devices in which |£«§,§ﬁ]€ MJTI&NQBEEW@ESUW 15 as EL el enents

are used has becone active in recent years. In particular, 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 organi c MBACKGROIND OFJTHEINVENTEON ode conprising an

organic material. Note that EL elenents have a layer containing an organic
conpound 1i Fieid @f WY Glvehifhnescence devel ops by adding an electric field
(el ectrolum nescence) (hereinafter referred to as EL |ayer), an anode, and

2inal ot exci t atpgrperftahve RS R8s e mekictidf Sl RARHRedt ur nf ng
to a ground, state from.a triplet excitation state (phosphorescence) in the
~organic E"&g‘bdﬁﬁ’&t% Wé%ecéh%tgiaﬁrﬁil iBL  edemgnt, 98sip pebstiata papeciieaily, tapes of
light emssion to light emtting devices 1 AUG 2096
. 5 manufacturing system of a layer of a highly pure organic compound. The present
10 Invention also relates to a methpd of operating a manufacturing apparatus as well
as a light emitting device obtained by the operation method. Also related to the
present invention is an organic compound recycling system.
2. Description of the Related Art
The study of light emitting devices in which light emitting elements such
15 as EL elements are used has become active in recent years. In particular, a light
emitting device using EL material comprising an organic material is attracting
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 layér containing an organic compound in
20 which luminescence develops by adding an electric field (eléctroluminescence)
(hereinafter referred to as EL layer), an anode, énd 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 grpund 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




2 manufactured by the filmfornmng apparatus and filmformation tFl?[ydlﬂﬁbf
the present invention. Unlike liquid crystal display devices, i

emtting devices are of a self-lum nous type, so there is no problemof a
view angle. Mre specifically, a 5 light emtting device is nore suitable
as a display used outside, conpared wi2h a |liquid crystal display. Thus,
the use dnanyigsturedhibo thegfitreviormeng mpparincusnd dilis foasatidiE e tR6ORISEE-
Further, there are two systems for light emtting devices the first being
an EL qureserftd)mvmﬂiohet ween two kinds of stripe-shaped el ectrodes provided
so as to i0 be orthogonal to each other (passive matrix systen) and t he

second being a : f e .xely: el ect r.od arran in a
matri x so ag t(r)U lbﬂgkigﬁﬁg%tée}ér%p ﬁﬁlﬁﬁﬁ he ‘%Iéf‘ta—geﬂ?vrlﬁ?fe (ead)tfi de
matri x sy nt have a struct rejnwhlch EL | ayer is
sandwi chesgiﬁ%\/%glrlls f’rt oF lélr@cPW&i’ieéE OL%aEhHleF‘h@n@E I 34@5@ %ﬁéﬁlaﬂ% has a

D

[ ami natelstructure ~Exanpl es of |amnate structures may include "hole
t r anspor 18 mifing fieYliCS He Wt&“ﬂﬁﬂblq asyardigpley geed ontsidearmopyraredyittayer ",
whi ch have extrenel gh light emtting efficiency. Further, a structure

i n whi ch:liguiéerestalndi miay ngThas;¢he use bblight craitsppdeviegs il eyesus Rrink KAk
emtting |layer, and an electron transporting |layer are lamnated in this
20 order bmengpopesede; or a hole injecting layer, a hole transporting |ayer,
alight emtting |ayer, an el ectron transporting layer, and an el ectron

e bt b TRRLE: A SR N ot AL AR AT AR >
L et o L S RS SIS e
u5| ng10hI %e (r)li[t)llloegcol#a?rto \ggcl:h r(])ttherrm(tpggslnilé %atﬁgcgygt%?n% and the second being an EL
layer formed between pixel electrodes arranged in a matrix so as to be connected
to a TFT and a counter electrode (active matrix system).
EL elements have a structure in which an EL layer is sandwiched between
a pair of electrodes, and the EL layer normally has a laminate structure,

15 Examples of laminate structures may include “hole transporting layer / light
emitting layer / electron transporting layer”, which have exiremely high light
emitting efficiency.

Further, a structure in which: a hole injecting layer, a hole transporting
fayer, a light emitting layer, and an electron transporting layer are laminated in this

20 order on an anode; or a hole injecting layer, a hole tranépor\ting layer, a light
emitting layer, an electron transporting layer, and an electron injecting layer are
laminated in this order on an anode may also be used. Fluorescent pigments and
the like may also be doped into the light emitting layers. Further, all of the layers
may be formed using low-molecular weight materials, or some of the layers may

25 be formed using high-molecular weight materials.




3 Note that all layers fornmed between a cathode and an anode are rgeferred
to generically as EL layers in this specification. The aforenent bAL08H e
injecting layer, hole transporting layer, light emtting |ayer, electron
transporting layer, and electron injecting |layer are therefore all
included in the category of EL layers. 3 Further, in this specification,
the EL el ement Netegtha @fﬁﬂaw farmegl katewenta catlodestidofm andasterare trefeereidrtowhi ch
a layer including an EL material and an organic or . inorganic material for
i nt roduci gepeaiceHy rasdiL dayerdin Biis speaficatio. heThks afit@entichet hel injeetiag an EL
| ayer) is sandw ched between two el ectrodes (an anode and a cathode), and

i's a di odayéghoks hhsyorang IRIEClight &%ﬁtﬁﬁg%y&[‘gleﬂ}@n '%fan%ﬁéﬁzfngs%gew&a an El

el enent using EL material conpriSing an organic materi a uéture of

an EL | ay, | i ' Of rat.eri.al and ganic material
i s comon §°‘E§{e§5&&7{h %%X%ﬁ? @érgﬁéljﬁa el(rﬁlc%ll%g mﬂ% %??%0%3%% Isfl’yeﬁsat erial or
organi¢c materi i.s. _gener.al |y ¢l assifjed_jnto | ow nolecul ar, wei ght

(nonon®r based)! Wil }rh?a}ls ECle C@H@%ﬁb@gﬁtaﬁle%nbr&a(l [t yeRaiting, eleayent
material,_ 15 the | ow nolecular weight material primarily fornms a filmwth
vapor di SpeRediddmn stragierenisswhichra tayst pacibdios af Eprmeterighindise aypatibese EL
elenments lies in that the elenent's |[ife is insufficient. Degradation of
an el emerinoiganéxhiapéria dot inteadueirg a eanteto tha Bl amatiial (tkirRfct réfegredegi on
(dark spot) spreads along with light-em ssion for a |ong period of tineg,

which is t@%%%dED)Ia#é}?is SRaRAEd BitwRbn Mo e?&t@éiﬁk g%l? bnode-ardtPh %ééh\?\)/él{:%?r m ng

an EL layer is easily degraded by inpurities s oxygen an

‘Fyrt her el ge] j t hat_inclusjon of h fnpurities in EL

ngt eri alms)drnr%rlal§ acdalhg%%é%?égfﬂr&gy;ehr érfoéﬁbg Cag]ga%aerﬁf é’ﬁ&';%ia%)&arrpl es of a process
that all ows oxy@eg, WE er and other__25 inpurities to contamnate_an EL
materif4l to be Wil ¥FEcelemeat 49eEl dRateHal corpESgMIoNm0E material, a

structure of an EL layer formed with a combination of EL material and organic
material is commonly used. Although the EL material comprising organic
material or organic material is generally classified into low-molecular weight
(monomer based) material, and high-molecular weight (polymer based) material,
15 the low-molecular weight material primarily forms a film with vapor disposition.
The most serious problem of practical use of these EL elements lies in that
y the element’s life is insufficient. Degradation of an element is exhibited in such a
manner that a non-light emitting region (dark spot) spreads aléng with
light-emission for a long period. of time, Whiéh is caused by thé degra;iation 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




4 process of setting an EL material in an evaporation apparatus before
evaporation and an evaporation process. Usually, a container keept h@dUaRjjEL
material is put in a brown glass jar and the jar is lidded with a plastic
lid (cap).. The airtightness of the container keeping 5 an EL material may
be insufficient. In prior_art, when a f#lmis formed by evaporation, a

gi ven anob¥fcesy of sGisissran Ebnmaterial iimlan; sstaphestionuapaiatis bebumeteviaperationl ass
jar) and is noved into a container (typically, a nelting pot or an ‘
evapor atlmdmavaptuenompmesi to an object. on which the filmis to be
formed in the evaporation apparatus. The evaporation io material could be

cont ami nated byUsill, latdc@ﬁalﬂéifkéa?iﬂ@ﬁﬁ B, BB APBEAE POhowPLEM Hranl® |

el aborat e, oxygen, water, and ot Inmpurities can caus

of an EL @GPV iR G2 piikd YA 06, 5 ARSEALLOR L S L oo i gy Lo, Tove

an evaporati‘on nateri al m ag

pretreatnen a i Py W th an evapor ati on apparatus having 15 a
gl ove BoxaIbF‘ 8{Tb]iaizgla?’:iﬁf‘v6§§‘gﬁfcm§ pretreat nment chamber equipped with a

gl ove box does not all ow vacuum and the work has to be done in atnospheric

pressure. A nikYy pgen ash ﬁﬁh@hérﬁlmaﬁ foemedpiopeapdrationya givéreamdumt asfount
of noisture and oxygen in the pretreatnent chanber is not small enough.

The use ofvaporathot niaseriglas sakdreobudf it oaedihegledsNae) hﬁd ii$ nitledEMBY at O
create a robot that can transfer 20 evaporation material in a powder form
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systemin which rom f o ng an ayer on’a el ec e and
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material. To elaborate, oxygen, water, and other impurities that can cause
degradation of an EL element could mix with the evaporation material.
One way to move an evaporation material from a glass jar to a container is
by hand in a pretreatment chamber equipped with an evaporation apparatus having
15 a glove box or the like. However, a pretreatment chamber equipped with a glove
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 containeré. 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




5 evaporation material, refining is |aborious and still presents QTCW&
for inpurity contam nation when an evaporation material is set in'd
evaporation apparatus. In addition, an EL material is very expensive and it
costs nore per gram than gold does per gram It is therefore desired to
use an EL materjal as 5 efficiently asdpossible. SUMVARY OF THE | NVENTI ON
The pr esefHAPORIER: M3teTAsTehERg intiboriouy aad/stil prosenabevhanentbrammizjitect  of
the present invention is therefore to provide a systemin which high purity
of an | occHEltamitationayhésamevageaaied nutetid ies i bo@vhssriiiog appaklug. ayer on a
| ower el ectrode and till form ng an upper el ectrode are automated to

. h <
i mprove t hr oughRuiddifiodein FIS matdtdlk %fyﬂlg Iﬁk‘/%s%gjt Eyﬁsmn%?‘?%?#mgé%‘i on is

avoi ding inpurity contam nation. Another ect o e presen

to use a el ficiently Anot her , obj ect of the_present. j nvention
isto enﬁg%eg?iﬁemr)g ipg iérlﬁkny ai%diS .Illéer?{?ﬁ‘i:‘ n%?ﬁgégotp 45§ ia&hﬂerﬁl?tﬂlﬂ 38| enent
by using ag.highly pure FL material. The present invention avoids inpurity

cont ar’risna&ﬁff aéﬂﬂsﬁj‘ﬁey pure EL nmaterial through a manufacturing system
in which an EL material is directly stored in a container to be set in an
evaporati on 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 evapor SSUMMNRYIGE JHE INVERNIONt i on. To store an EL
material directly in the container, the EL material may be refined by

subl i mati on 1i Gftle pResbitCintefiiah RES bbeh RaddGh Jibw! HSHE BRI kPl pPAY AT US

instead of adding the obtained EL material in several portio

present i ' ible to deal with further .increase_in
Bari by ot tefie prénf B Eirioh is ARSEtORS fo providey stiterdindvhish hieh PUREY BEE i ng
devi ce r L%si.nl an .evaIE)o({ atjon | AU6_ 2096

10 materialis maintamed and steps from forming an EL layer on a lower electrode

and till forming an upper electrode are automated to improve throughput as well as
an integrated closed system capable of avoiding impurity contamination.
Another object of the present invention is to use an EL material efficiently.
Another object of the present invention is to enhance the reliability and
15 luminance of a light emitting element by using a highly pure EL material.
The present invention avoids impurity contamination of a highly pure EL
3 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 evapor;(ltion. 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




apparatus to have a material maker that manufactures or sells an Ek 0
material do the storing work to put an EL material directly in a &ngpﬁer
that is to be set in the evaporation apparatus. The present invention

provi des a nmanufacturing systemin which a light emtting device maker and
a material nmaker are associated with eagéh s other in order to obtain an EL
materi al WP tAihawe pumatgrial mdakerethEt mrmméadtades ios sellsad ED mpaeeit @oa

highly reliable light emtting device. The system of the present invention

does not theetorimsork &0 put i BE hmusil ireend inlp coftaintF At s 3b b\%’%ﬁfﬁrtlh@”d
therefore is environnentally friendly. In addition, since a material maker

stores, @fapofdtidiesppastus! OTRS prénFinvaR i8h ig?(%voig%)sfj @Hﬁg&ﬁ{dﬁuﬁ@%?ﬁsﬁ&ﬂﬁ“ a

light emtting device i o maker “does not i

excess a tively _expensive EL.material efficiently. |n
hor . an TR HER: Auliihg el Roma BRSO, Bivsro G ol arpeifedBitiach
shortage of an EL. material i glass jar. The system of the present

i nvent r or®8F} Hi H%ﬂeééoﬂt?éalﬂé'é‘gEﬁdnﬁ‘ﬁVél gh very hightinrity|andy thenEL ghatedaljiar to a
contai ner. Accordingly, spilling the EL material by 15 accident during the
transfer ¥ssddpgsoduasi aibighlwrelizblaliphtémittng deviey. dThecyswakef thespresdriteved

of the work of transferring an EL materi al between containers, the naker

only has ingestitn doesinoeue@bphish Gars ARRACIR UGl SR bR REhdiftriah WeltedBnFL
material is stored, or refined and stored, by a material naker 1In aavance.
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provi de a manufacturing systemin process 1's au

inprove t : | as .an.integrated closed. system capabl e of
avoi di ng clt}errrﬁéllra F?g‘q@gﬁ%ﬁ?ﬂ%ﬁ&& gt rl%&?rﬂﬁ%r’éﬁlﬁ%e@iﬂéﬂg geﬁlﬁ?eri al
maker provides, there is always a possibility of inpurity contam nation as
long &% dnpkgnhdoesndiet page a%m%an 3. maalerialiy 8Xcash gl camuse jareldfévalgen
containers as in prior art. Accordingly, the |I AUG 2006 7

expensive EL material efficiently. In short, unlike prior art, the present invention

can avoid excess or shortage of an EL material in a glass jar.
The system of the present invention eliminates the need to move an EL
material from a glass jar to a container. Accordingly, spilling the EL material by

15 accident during the transfer is also avoided. Since a light emitting device maker
is relieved of 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 fefined and stored, by a material maker in advance. As a
result, the throughput is improved.

20 The present invention can provide a manufacturing sfstem 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




~ purity of an EL material cannot be mmintained to put an upper im to
' ltohe %uri ty. The present invention makes a light emtting device rria%bt’?@ﬁud
a material naker work together toward reduction in inpurity contanination,
and therefore can maintain the initial extremely high purity of an EL
material provided by the 5 material mak@r until after the material is

subj ect ed PUBtRPhFdr BLi watarinl tqagnot hetmaiatdingd twg pdewh agpperRihitathsit &8 @hég to
a structure of the present invention disclosed in this specification,
there i s proty.debhapresent mventiom grakes haiptitRelitdig@viee aksf asd QQﬁat%ﬁal
storing, or refining and storing, an evaporation material ina To Tirst

cont ai ner pgiked vﬁ@ﬂ@fdg%_ihe‘iﬁb@hr@@@d@&?ﬂ ﬁgirhpﬁrei& Eéﬁta&?ﬂ&tg)ing fa&&éﬁ%%etﬁé) res

the evaporation nmaterial in a second conta a Sécon

f I - iner,.tp.a light emttin devi ce, naker; a
third ot aca? syttt S0 EEAT ERUAREL e pirell o ik Bk RPN e 15

t at _the light emtting device maker and taking the first cont ai ner
out ot Retergrl oo el er g gndiseia e Sibiestec bmieanpRseTioaria. the bght b
stage of heating the first container in the manufacturing apparatus for
evapor at i eRItting<viessmekersay, the contai ner does not have to, be prepar ed
and 20 manufactured by a material nmaker but can be ordered from an outside

suppl i er. Desi Azbbsding o contracries &0 the ?&Eeﬂtn iﬁ%ti@ﬁaﬁﬁc{’é&iﬁn'@%ﬁ atus
a

is manufactured by an apparatus nmaker th has provided the light emtting

j devi ce meggsdcifiddtion fitore 8 &d Ph ﬁgﬁ‘%& : R ESHat i nvention
‘provides a m;nuf act ur irng yst emt’c?qa J I cﬁﬁ[ﬁsygg%éa({ gglogﬁgfrea \?\Ii 'ltlhgg:[ach
. @M tting device a .;aterial .maker are a h .
':‘o-pﬂ her in order gﬁ %ﬁt%gengg%gﬂﬂg%rg n4e ?J‘F‘i VOFPEniRy AVIRTAEON gadenalinauc
2006 1% first container at a material maker and scaling the first container that stores the

evaporation material in a second container;
a second stage of transferring the second container to a light emitting
device maker;
a third stage of introducing the second container into a manufacturing
15 apparatus at the light emitting device maker and taking the first container out of
the second container to place the first 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 aﬁ 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




the EL material is used to produce a highly reliable |ight emtti—”ﬁA@ﬁ}iﬁ]?e'
According to another structure of the present invention disclosed in 'S
specification, there is provided a manufacturing systemincluding: a first
stage of transferring a first container and a second container froman 5
appar at us maﬁﬁr to a material maker; a 8econd stage of storing, or refining
and stori Hbe PGHBLIS Ased t0 peadace alhighly relisbleilipht emittingide®iceat t he

mat eri al naker and sealing the first container that stores the evaporation

material in theAseostg ¢onmnaitrerstrugtirgi ofithet g inbemnst aiscidigatiiemsecond
container to a light emtting device io nmaker; a fourth stage of

i ntroduci sgedifieatirg divde ¢OPLoRIET a mhggﬁgwgﬁ?&ﬂriﬁa?%nggpar atus at the

light emtting device nmaker and takin Irstcon r out of the

second cont ai ne c iyst eontainer: and a fifth stage of heating
the first cont a{lrﬁfég d?%&t e&%gsrjl?%ﬂfr @E%ﬁfﬂ&%ﬁ%‘é‘?ﬂ@sﬁ sepgd SpnIAIRGT drem; asn
- Further,, e contai.ner to be.set jn the evaporation apparatus nmay be

manuf act u%lg%mﬁwa makep 1o @@Q}?rl?]h‘@ai“?f@ht enitting device makeL According to

anot her structure of the present invention disclosed in this
speci fication, &Kesand age of swaings omaefifimgt amd StQrify S4e BV asuTRlios infatErial20 a
first stage of transferring a second container and a first container froma

li ht em intthedirdecontainenkethetnateridbiakiRhndseading e HirfQeAREnst ﬁ’lﬁ?s@fes
storing, or refining and storing, an evaporation material 1n the tirst

cont ai nerthatevaperafidheritelialNaket safsh$ i:ng.the first container that stores
t he evaporati og material in thesseconﬁméélﬁtg%i ner; 25 a third stage of :

inansferring t ainer. to the light emttin '

') 9 hz?tlﬁf‘cf:&ﬂge O Rk erring the second Lontamer to a ﬂght emitting device
10 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

the second container to place the first container; and

a fifth stage of heating the first container in the manufacturing apparatus
15 for evaporation.
Further, the container to be set in the evaporation apparatus may be
manufactured and prepared by the light emitting device maker.
According to another structure of the present invention disclosed in this
specification, there is provided a manufacturing system comprising;
20 a first stage of transferring a second container and a firlst 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

the evaporation material in the second container;

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




| AUG 2006 device nmaker; 9 a fourth stage of introducing the secquﬁtu 7005
container into a manufacturing apparatus at the |ight emtting devi (9
maker and taking the first container out of the second container to place
the first container; and 5 a fifth stage of heating the first container in
t he manufgct.uri ng apparatus for evaporation. Further, when an EL |ayer is
formed by &4 f'on, the whole EL nmterials stored in the container are
not evaporated, and after evaporation, an unevaporated EL material is
adhered to the &daurhéage of intheduming ¢hd scomdué@nhinet Moy Thatifatdikia
contai ner may be recovered by the material naker and the EL materi afg
remai ni ngapparathe at ohe dighe enigidgad@Ac® whaklepanl fiﬁlﬁﬁg' the-fi P E&Iﬁ’t\éﬁ{er oul .Q)rj;t he

e Ia gin

above manufacturing system after taken out, L nater remal ni

t he cont ahBeecdRY chifRaingt id‘ﬁﬁcé thd ﬂ{&%g@ﬁt@h{e?'e%rﬁ"i ty for recycling.

Accordi ng to anot her structure of present 1 nvention disclosed in this
15 specificationgghihere i rovi ded_.a manufacturing systemincluding: a
first gt age of rﬁgr?sﬁgg? Piéﬁﬁ&f‘g?& fizg fomtaiaer whiheamaselgstirngnapparetust r om a
| i ght erriéqti ng devi ce maker to a material maker; a second stage of storing,
or refini'RCYARPI&NBR ng, an evaporation material in the first container at
the material maker and sealing the first container that stores 20 the

evapor at i on natBuriher, iwhenhansELobayec oist firarid; ba évipodatsdmomeotvHol@nst erri ng
the second container to the light emtting device nmaker; a fourth stage of

| 'ght o 111G devt co maker and s el oot e oy FE draPat R BOAIMTeR 50"
second camcthp@atd® PLaGRafhS fis Stargedy A %he FAI® W the above
10 manufacturing system, this container may be recovered by the material maker and
the EL material remaining in the container is taken out for recycling. Moreover,
in the above manufacturing system, after taken out, the EL material remaining in
the container may be refined to increase the purity for recycling.
According to another structure of the present invention disclosed in this
15 specification, there is provided a manufacturing system including:

a first stage of transferring a first container and a second container from a

light emitting device maker to a material maker;

et

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 ménufacturing
~apparatus at the light emitting device maker and taking the first container out of

25 the second container to place the first container;




10 a fifth stage of heating the first container in the manufacturingsys 2005
apparatus for evaporation; and a sixth stage of taking the first contal ner
out of the manufacturing apparatus and sealing the first container in the
second container to transfer the 5 container fromthe light enitting

devi ce nmaker to_tk terial maker. [Furtiier, the above structure is
characterized i ﬁﬁlﬁ%n?agﬁé)fﬂhqagpg © Rk FOnipmep Y tke mpnuaciptng npparatet er i al
adhered tp the inner walls of the first container -after evaporation for
recycl i ng'Of§vVapREAORaARH at i on material is to be recovered, it is desirable
for later refinement of an EL material to recover the evaporation io

material while atsikth stzeedfi nkine thechRE CAiAENut SOF hAtmh TRYEILH
contamnation is avoided. The above structures are characterized i ngt hat

the firstagmnhaisnaid bealiigORIfind LdifinsCEPREL SORMA BGially 30 | ARH, 485

at nosphere or in vacuum and, after an evaporation naterl

refine . I i | aced in the 15 ufacturing

appar a? u?@mﬁtﬁ‘?‘%ﬁtﬁq’&E%?f@g%@@ﬂ?%ﬂ%‘ifﬁg}aﬁ%tqﬁf}s material Makeh s way, wat er
and oxygen in tfetﬁ\i r ﬁre Brevent ed from adhering to outer walls and the
like of the fir %y ileahave iaciuse ds rhatacienized: ine thatrthe| matenial pnaleent
invention, contam nation of a container to be set in an evaporation

appar at ustesAversdhe evapeiatign anaisrialiethered poshs birer svaltseofitheHlirshebafaimr | S
stored, or refined and stored, 20 directly in the container for

t r anspor taftérosvapbfatidneforantypiligy. 11§ thebvipbritién neMeRardtb Y2 RERALALHUS W th
wat er and oxygen adhered to the outer walls and the |Iike of the cohtainer,
t Re i npurist dasrabhultcr ¢aBE 356 t L O | urd aporatiaon. The
\a"?ove structures are char Zgl%%dbfr?ﬁt Eg?h{?#erﬂr%a%ug%c@?ﬁl}il#g SXB%%rtaﬁPﬂs 25
Qﬁé gggg%afé&ﬁ? SleGP ARG AL RRESh A a2l ' )l(l?lgllfﬁ%y Contamination is

avoided.

The above structures.are characterized in that the first container is stored
in the second container in an inert gas atmosphere or in vacuum and, after an
evaporation material is stored, or refined and stored, the container is placed in the

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 tor 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,

2 directly in the container for transportation. If the contai‘xwr 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




chanber where the first container is taken out of the second container, and
a vacuum evaporation apparatus. The manufacturing apparatus may be-1 AUG 2066
mul ti-chanber type or in-line type. Specifically, the second container in
which the first container is sealed is introduced into a first chanber
(process chanber) 5 filled with inert gps, the first chanber is

vacuum exdhauiice dwhérel 8I¥0¥est! COAink} 89 talldrOBUi tlaﬁ gh@séeggn& heonfGher, lJRArL 9as

is introduced to the chanmber to return it to at nospheric pfessure, and

the first i .St ak of t secon ontainer.  .Then the, first
chanber i@%ﬁ%ﬁﬁf@ﬁ@a@f‘egﬁp&%@%i r s?ﬁgoﬁﬁ%‘ﬁ%&u%gt rai’ﬁ’éfaé% odiay, e
second champer vacuum eyvaporati on apparatus that is vacuum exhausted in
to advané@?ﬁkﬁlﬁégg?reﬁ’ppoort Weqﬁ?“? FERe- cfﬁ?ﬁ%{“fané’nglq Becond, GantRIGRE 41 fERCh s set
in a desired, position. Needl ess to say, these operations may all be

per f or nedheyfirsbpertginesrs saatednatinisaducedeinto msfirst shambae (proagsshehamlbeah out
of the second container in vacuum I|In the above structures, the first

cont ai nerfilied woth martt gasy ltlee Fiystl chamited iHwhcidm-ekhapsted &6 abnyva iffphtitiey pot
that allows nore efficient use of an EL material. An evaporation boat may

be used ifpshednd iﬁ§id@_tﬁ€1‘ebh“ﬂwﬁ°$as iShatblfiedd fPHAL ALY, rdGmdit T5!thi N9 pot
halida int

that can be sealed wt tached thereto. Further, e above
structur o] inek i.S. not. particular limted as.l.ong as
he " cont armopPtaREBRAME B ARE FrsrcoifinPhs ke Bl 8 i Pl Phuaifg *
cont ai ner_,t hat can w thstand depressuri zation_or pressurjzatign. Further,
in the abdifd r@'@f \é\il%‘élge’i WeVﬁ}FHBg}’F”élFaq‘i@%elthepfléﬂ‘éP&Eﬂ“}ercllsé%fﬁfFF@ tFfr st
.Lcontainer or the second container before storing the EL material. Further,
in the abegendrehamier (ri YRFUSYs C¥apOIAton cpiparatie tEL isavanium-ekbaustat yo| ed,

but also the material maker may clean the container for recycling. 25
Accor di ngidyan¢d)ecomasbied tofthe st egunbedatd tiafing contamerdie ssaved difled he EL

1 AUG 2006 12
position. Needless to say, these operations may all be performed by robots for
automation. The first container may be taken out of the second container in
vacuum.
In the above structures, the first container is not particularly limited but is
15 preferably a melting pot that allows more efficient use of an EL material. An
evaporation boat may be used instead of a melting pot. The first container may
be a melting pot that can be sealed with a lid attached thereto.
Further, in the above structures, the second container is not particularly
limited as long as the container is a light-shielding container, but is preferably a
20 container that can withstand depressurization or pressurization.
Further, in the above structures, the material maker preferably cleans the
first container or the second container before storing the EL material.
Further, in the above manufacturing system, not only the EL material is

recycled, but also the material maker may clean the container for recycling,

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




materials can al so be saved. According to another structure of the present
invention disclosed in this specification, there is provided a -1 AUG 2006
manuf acturing systemincluding: a first stage of transferring a container
froma light emtting device nmaker s to a material naker; a second stage
of storing, or refining and storing, an evaporation material in the

cont ai ner ptertdI€caPhIRH balsap@ker; a thi r 2 st age of transferring the
container to the light emtting device neker; io a fourth stage of

i ntroducing the [her in mapuf act uri ng apparatus ,at, the.light

eni 111 ng devi ceAanane' 8 P 3B D% e RV i RElosed ip plls
manuf acturin .apipar tus, for  evaporation; and a sixth stage of taking the
cont ai ner$ 1t OPhal%FﬁRIQ(Y% | hganplsEingsysiem inclydiggst er t he cont ai ner
fromthe light emtting device naker to the material maker and storing
agai n the evapot irstotiageaokirassfeirmg heonmmenifnem.a lightt dmeitihgdevitrmakerr es,
the container nmay be replaced by a first container and the first container
may besset @thaterisdd nsd@eond contai ner during transportation. |If the first
container is to be recycled, it is desirable for later storing of an EL 20

mterial 10 recg¥eiordRad bf biotfill O WefinthBl A dibrihe, APBL G-l Basga0Nd

container so that Inpurity cont nation®i s avol ertal is
to be recyc iE 1S esirable for later refinenent of the EL naterial to
recover t%eﬁhgﬁb%aﬁ@riaéltﬁmaFeémiltmalﬁeg, sealed in the second container so that
i mpurity contam nﬁti on is gvoided. Further, the above structure is
characterized i# tiid:Stegfe doHansipeing they coprings| (G He hight emitting dswicsi ner
is a nmelting pot that can be sealed with a lid attached AUG 2006 thereto.

I

13 maker;

10 a fourth stage of introducing the container into 2 manufacturing apparatus
at the light emitting device maker;
a fifth stage of heating the container in the manufacturing apparatus for
* evaporation; and
a sixth stage of taking the container out of the manufacturing apparatus to
15 transfer the container from the light emitting device maker to the material maker
and storing again the evaporation material in the container.
} In the above structures, the container may be replaced 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 éecond 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




Further, the above structure is characterized in that the material naker
recovers the evaporation material adhered to the inner walls of the
container at the sixth stage for recycling. Further, the above strljé“\luﬁuz@ﬁ
is characterized in that the 5 material maker cleans the container.
Further, the above structure is characterized in that the manufacturing
appar at Ushjegetg. Vacuum evaporation apparia@ us. Further, the above structures
are characterl zed in that the manufacturing apparatus is a nulti-chanber

f h I
appar atus. 10 FPENdr R FbSEs SEeRe s ceraserdiedoy A B cnalceiERELr | ng

met hod in_ which an evapaoration material is refined by sublimation directly
in the cofcaveisrihe eiaperptgn seateralcadherethio the ineer wallspf theagantainenat the
apparatus for evaporation. According to another structure of the present

i nvent i onsixtihsfage ifer pregelined Burthem dicaabove signomatehs dharactartiedgn that thef i r st
step of refining an evaporation material in a container; a second step of

pl aci ng i madtia \ARQTaldP0 (APRBARINE. AFRARENHC AR RAlCtER 1s%'ha¥a<&tér g an
evaporation object; and a third step of heating the container placed in the

evapor at i gfy apﬁéngamagﬁ&m CEBRAA, s vachlipl (pBEHGPRAEET L O @ IF LN

pot means a cy rrca ner vmt rge opening which is
formed of S|nt Wg intered co S|t|on of BN and. Al N, arts
graphite, other ig
i her TPl {hf 2Bk SRFILFFsCa Sharddemerd i Gt therpRRARGREREn; gh
pressure, and reduced pressure. An exanple of the exterior of the nelting
pot is shiRRATatYSAS @ mulpi-chamben paporatfachiagpepparatys havims ableasoramei on
source conprises a nelting pot, a heater, a heat insulating |ayer, an 1 AUG
2@06 14 vadueun eyidparateon appareimki ng pi pe, and a shutter device. The heater
I's arranged
10 Further, the present invention also provides a manufacturing method in
which an evaporation material is refined by sublimation directly in the container
{melting pot etc.) that is set in an evaporation apparatus for evaporation.
According to another structure of the present invention, there is provided a
manufacturing method including:
15 a first step of refining an evaporation material in a container;
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




outside the nelting pot and a material for distributing heat evenly is
sandwi ched between the pot and the heater. The heat insul ating [dy&lit 108
provi ded outside the heater. The outer cylinder houses the pot, the
heat - equal i zing material, the heater, 5 and the heat insulating |ayer. The
cooling pipe is wound around the outer ;gylinder. The shutter device opens

o o Seub 2y HRAR, 10 BbLRE DIBE! Sha ¥ TS debie: U AHROpLNE: PPRLAGE" | Ne

melting pot. Frg. 12B shows fired version of "a typi cal in

which ev rat.i rces are set .. vacuum.evapor ati on .apparat us. The
vacuum 15 SuaHaY APTHE A8 Pl rerial fip SEuEDRIE Hoat Srml iamwaviched
substrate hol der, Iura(ll evapor ation sources, and others. The vacuum
chanber Wien IE]é?)BOTa?n H?f’eg%ﬁt%fr mi Ifedhead diusadating eysuisepioyidescontsidexthaust

means (not shown in the drawing). The substrate holder is fixed to the
cei | ing dfcatére digrmder cyfinsler boaspsrtht pot) thoheategualizingl maetial) ehohedtbe
substrate hol der facing the holder. The 15 substrate hol der has a hol di ng

uni t (sotarghaeké) Heat tinguldiami 1agdr, f orhd1@odiing pipe SHP&LUAY Carofindl OfHR! Yueyi s for
rotating a substrate stands upright at the center of the top face of the

substrat e lader Tfpl)t‘[] gft'lﬁ'l‘?ere ! Spélﬁimi ic%sgé % aﬁé‘ﬁ[lgtol’frtﬁg orﬁ?+rtsé3ﬂ§}de90t S

are set on a base e. wever e nunper o ng pots
particul arly \imted and be .ane, two, or four or nore. 20 According to
anot her ?‘P?ﬁ'@ﬂﬁ eo‘%PePthgf'i’&éﬂ?lgPE\Pé’ tion, there is provided a method of
operating a manufacturing apparatus, including: sealing a first container
in a second corffi§i B shRwst pr smpldindaivarsionadr kniypiesl wwagaple cimarkich al ;
Jntroducing the second container into a manufacturing apparatus that has
25 vacuuravephliion sewcss aftjGeR@f6 vihbudmkévapordtivnf hppdransnt dlheevaditim of t he
second container to place the first
10 evaporation apparatus is composed of a vacuum chamber, a substrate holder, plural
evaporation sources, and others. The vacuum chamber can be kept at
predetermined reduced pressure by vacuum exhaust means (not shown in the
drawing). The substrate holder is fixed to the ceiling of the chamber. The
evaporation sources are placed below the substrate holder facing the holder. The
15 substrate holder has a holding unit (not shown in the drawing) for holding a
substrate. A rotary axis for rotating a substrate stands upright at the center of the
top face of the substrate holder. In the example shown in Fig. 12B, three melting
pots are set on a base plate. However, the number of melting pots is not
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;




container; and heating the first container for evaporation. Further, the
above structure is characterized in that the first container has~BAbR2008 s
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 charagserized by using the nethod of
operating a makiRe ke If16 aoRa : e -l ghly
pure material and lia%:herefore hagﬁ:?l:{gﬁoéfeluii%tsjl ichgﬁgfﬁl%%#ﬁg%%%ﬁelgu n the
present ipyeation . £ither resistance heating or evaporation nethod using
an el ectron gun ’(trhe method is called EB evaporation) can be enpl oyed for
evapor ati on. Evﬁ&ﬁr at | 03. rr@t eri,als.in the present invention are not |limted
to ones contai {Pg()t:"‘ﬁ HELCOHBEL IS VBDRI2HRY- be inorganic material s
(including alloy materials) formng a cathode and an anode. The present
i nvention is 15Ferthethe abeepsteuctireyiswenactedzadhiodthad theafirdnod@ine fiar med
froma netal material that could be deconposed upon contact with (oxygen,
noi st use, oant inher Wake annjrghite matekiaPréfhadoby evsipas@sn.v EFMOREE theOiRR C
materials are mainly used by way of exanple in the present invention,
l'i quid hi i-2ht; j : : : 3 ot her

q S TRt Whataci&iZatin TRt Ré 8teun ?@ggébrrag 1S\A’ﬁrg %@ﬁﬂ?ﬁ (%}1}’ ﬁ'%te%ria@.

words, the present invention is al so app or med by

spin coating, cas{:j B, _the.jnk j net hed, or the |j.ke. en

hi gh- nol ecul ar a‘epg@?e%gt.ﬁggideaél%l‘%es&tf'§§%?rlﬁe$ﬁaNSW%fhﬁhmﬁmogc?ﬁ/\gper\ﬁﬁf‘%ﬁt

mat eri al of igh.purity is vided by a material maker, the material is
stored i nmzimflfarcg‘fn %GHP%‘EE‘H@ g{ ﬂ’(eoglwﬁec ryqieres gisgs iaolh‘gFE’ BHEcc BwdsnA | apd
injected usi n% a puncture needl e 25 and a piston (syringe) through

i\qur essur theagfiosmhas high relipghjlithandlwrisanceand t hen the AUG 2006 16 first

container is stored and sealed in a second contai ner.
10 In the present invention, either resistance heating or evaporation method

using an electron gun (the method is called EB evaporation) can be employed for
evaporation. Evaporation materials in the present invention are not limited to
ones containing organic compounds but may be inorganic materials (including
alloy materials) forming a cathode and an anode. The present invention is

15 effective especially when a cathode or an anode is formed from a metal material
that could be decomposed upon contact with (oxygen, moisture, and the like in) the

y air.

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 app.licable 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 needie

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




BRI EF DESCRI PTION OF THE DRAWNGS In the acconpanying drawings: 5 Fig. 1

is a diagram show ng Enbodi nent Mdde 1; Fig. 2 is a diagram show agy Al ZDUE

Enbodi rent Mode 2; Fig. 3 is a diagram show ng Enbodi nrent Mode 3; Fig.

is a diagram showi ng Enbodi ment Mode 4; Fig. 5 is a diagram show ng

Enbodi ment Mode 5; 10 Fig. 6 is a diagrgag show ng Enbodi ment 1; Figs. 7A

and 7B ar i | it nbodi nent 2) Fig. 8 1is

a di agramﬁgﬁg\?\nﬁ%agﬁ% lﬁgw@gﬂgﬁgé?@%%éé%ﬁuﬁﬁﬁéﬁg apparatus; 15 Figs.

9A and 9B are diagranms showing transfer of a nelting pot in a setting

-~ chanber; Figs. 10A and 10B are diagrams show ng transportation of a nelting
pot to an evaporation Soyrce hol der in a sett| ng chanber; Fig. 11 is a

di agram showi ng a nul t BlitkdipiESGRIPITOMN (F: DRAWINGSppar at us

(Enbodi nrent 5); Figs. 12A and 12B are an exterior view of a nelti ng pot and

a sinplified dlm@emmmnymgahmwatgson appar atus, respectively; and Figs.

13A to 13D are diagrans. of when a container is refi | 1ed for evaporation.

25 | AYG 2006  Eip. DEEAldifhabESHIWIHE Kb s mblEMUREFERRED EMBODI MENTS
Enbodi msnt nodes of the present invention will be descri bed bel ow.

Fig. 2 is a diagram showing Embodiment Mode 2;

Fig. 3 is a diagram showing Embodiment Mode 3;

Fig. 4 is a diagram showing Embodiment Mode 4;

D | Fig. 5 is a diagram showing Embodiment Mode 5;
10 Fig. 6 is a diagram showing Embodiment 1;

Figs. 7A and 7B are diagrams showing laminate structures (Embodiment

2);
Fig. '8 is a diagram showing a multi-chamber type manufacturing
apparatus;
15 Figs. 9A and 9B are diagrams showing transfer of a melting pot in a

setting chamber;
-y - Figs. 10A and 10B are diagrams showing transportation of a melting pot to
| an evaporation source holder in a setting chamber;
Fig. 11 isl a diagram showing a multi-chémb.er type manufacturing
20 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
evaporation. |

25




[ Enbodi nent Mode 1] 5 Fig. 1 is an explanatory diagram of a manufacturing
system of the present invention. In Fig. 1, reference synbol 1lalddiadiles a
first container (nelting pot) and 11b denotes a second container for
isolating the first container fromthe air to prevent contam nation.
Denoted by 12 is an EL material reflnecbto have hi gh | o purity. Nuneral 13
denotes a cha 3 4 ] ' 4 enqti es heating
PE
nmeans, nurrer % OTT -Ob] €T 0 “ denotes an
evaporation fil a materi.al ich |s manuf act ur er
of an organic c‘g‘)ﬁ‘B (gﬁ;ﬁtl@@r‘g{esp@ lﬁﬁelﬁvﬁb\ﬂlhgﬁ]éﬁsqﬁﬁém%‘?wand
produces and refines the material (typically a raw material dealer).
Nuneral 19-is 15 a light emtting device maker havi ng an evaporation

apparatus, a manufacturer of a light emtting device (typically a
f act ory) .[Efteoditmewt Modell§ manuf acturing system of the present invention
wll be described below. First, the light emtting device nmaker 19 pl aces

an order 10 to Flgel TR ekplanakfly WBABAmISE a Bﬁﬁl‘ﬁﬁ’dtﬁ'ﬁn% Q%tsecong%%reéé?ﬁ

mat eri al maker prepares a fi rst container |la an nt ai ner
11b. The 1&%@561?' maker stores, or refines and stores, the EL material 12
of ultrahi purltylntheflrst container Ilain a clean roomwhile

taki ng a great revent ties (such as oxyge sture
from i xi %g " n [07%ig, iaIfEE%anC% ﬁﬂnggf Qra Q?ﬂ%(&?ércﬁfi%c%?%‘%/l%? gﬂ?f}]mgd%nti apfe )25
first container Ila in the second container Ilb in a clean room so as not
to al | ow JAbcdenmes alscoendeenmaingnpor isolaging theadingr eonttainehdramtthei air tor
exterior of the first container. Wen sealing the first container, the
‘sgcond cqitaéntecortdminiaiont eMrmind/ b?Xf[wlil:ﬁfaﬁCELQhaWriral refindd td &ﬁvwﬁlghl nert

gas. It is preferable to clean the first container Ila and

10 purity. Numeral 13 denotes a chamber that can be exhausted of air, numeral 14

denotes heating means, numeral 15 denotes an evaporation object, and numeral 16

denotes an evaporation film. Numeral 18 is a material maker, which is a

manufacturer of an organic compound material that is an evaporation material and

produces and refines the material (typically a raw material dealer). Numeral 19 is

15 a light emitting device maker having an evaporation apparatus, a manufacturer of a
light emitting device (typically a factory).

The flow of the manufacturing system of the present invention will be

described bélow.

First, the light emitting device maker 19 places an order 10 to the material

20 maker 18. Receiving the order 10, the material maker 1é prepares a first

container 11a and a second container 11b. The material maker stores, or refines

and stores, the EL material 12 of ultra high purity in the first container 11a in a

clean room while taking a great care to prevent impurities (such as oxygen and

moisture) from mixing in. Thereafter, the material maker 18 preferably seals the

25 first container 11a in the second container 11b in a clean room so as not to allow




t he second container |lIb before storing, or refining and storing, the EL
material 12 5 of ultra high purity. In the present invention, theqfiy5sHog
container Ilais to be directly set in a chanber during | at er evapor at 1 on.
The second container |lIb may be a wapping filmthat serves as a barrier
capabl e of bI ocki ng oxygen and noi sture gPr ef er ably, the second contai ner

| 1b I t
t hatI tshg cont al ﬁ f“gfgc]%ht gﬂ@%eoﬁlﬂguﬂ{&ﬁ@ CaIFE Pe?mfh@@%c@ﬁ% E‘Bﬂi‘%:eg:; | 1b
mtori o WiHEn SCehhedRE kﬁ'sti‘?o&ﬁ%xha iy sea'nﬁ&dniaéﬂexm e gy RSiEd) | The

second contalner II1'b in which the flrst container Ila is sealed is next 15
i nt r oduce®lf #¥t o Hllpd Satsneshgaspedt Isapreferabledn deanvthefinst cottainer dda ahdt e
that, the process chanber 13 is an evaporation chanber in the inside of

whi ch t hethefseaond gomtaimes 114 befitetsharing) s refiniag ol dedsring) ehe Shom@lerial g2set .
Thereafter, the process chanber 13 is vacuum exhausted to clean the
interiaegr @jngllnrqrrgy Pusity .much oxygen and noi sture as possible. Then, the
first container Tla |s ‘taken out of the 20 second container |lb and whi |l e

Fir et "cont ai ner e Pﬁg%lﬁeﬁﬁ% P S 50 35 R BBl L 0

obj ect (h bst %15|s pl ed SO stofacetheflrst cont ai ner
'L, Next CHATHRET (B Alrey D04 080 o he; 1EORY £EBIIAST HbRAE Hect WIRPRIGBh 25
resistant _heating or the like to forman evaporation film 16 on the surface
of the 1 mt@@@er%@sa/Weﬁacamblmf blocking dxygengntlimoistpor Bréforabdyur ce.

The thus obtained evaporation film 16 does not contain inpurities. A light
eni tting theesemundf comadnerf 40bn ishisseligptipht-sideldiig, mefitndradl hay &dxi bk,

reliability and high |um nance.
10 container so that the container can be taken out automatically.
The second container 11b in which the first container 11a is sealed is next
transferred from the material maker 18 to the light emitting device maker 19
(shipment 17).
The second container 11b in which the first container 11a is sealed is next
15 introduced into a process chamber 13 that can be vacuum-exhausted, Note that,
the process chamber 13 is an evaporation chamber in the inside of which the
) heating means 14 and the substrate holder (not shown) are set. Thereafter, the
process chamber 13 is vacuum-exhausted to clean the interior and remove as much
oxygen and moisture as possible. Then, the first container 11a is taken out of the
20 second container 11b and, while maintaining vacuum, the evanoration source can
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




As described, the first container 1la is introduced into the evaporation 5
Chanmber 13 without being exposed to the air even once and the eva.pq)rA@Eizém
material 12 is evaporated naintaining its purity of when it is stored a
the material rmaker. In addition, since the material maker stores the EL
material 12 directly in the first contggner Ila, the light emtting device

maker doe e uyst he.: terl ! S C u the
relativel ?)Ve %rgrqg?{vg %fpn%%erﬁlfcé% ewgggg@wwlg&gﬁgbea’gﬂ%@ﬁ i §Etailgeqjsed
inefficiently in e orat.ion, econoni.cal use of mater.ial . i s ohtai ned by,
f or exanple&?e{%{aﬁg{lﬁgg“ gﬁg\%s PRt eqrydin IPRIiEs. 36 ﬁgmm%ﬂ%ﬁlem% HEBEDF t he
device, a_new EL material 902 is put in a nelting pot 901 (Fig. 13A).
After evaptmihissvaporasnnddmeto emtbave bighdekiatglity and highdnméencenevapor at ed
as shown in Fig. 13B. Before the next evaporation, the pot is newy 15

refilled wth arsEdestmibed| ahe 9L congimer 138 BnohtbdGead dniveivatedhoeaidh ti me
evaporation is conducted until the next maintenance. In this way an

evapor at i @Ramtet &3 Hitlerd hen o98d 8o efhki S &VehY onddOWaMthe £ od
has a drawback that the resi%ﬁ%&can cguse cont am ?llc’}lti on. Ir? a‘gﬂéﬁ){ﬁr? t he

pot is retli an It . r.atd rial .could
be Iomerefcri[lléc}élggtgyﬁl X 8 |§d5‘§£§&a§§ég léc;m zilntsﬁrbﬁoﬁ%ﬁﬁégg@??dnﬁgfrpﬁepﬁg. An
exanpl e of the apount..of a refill in,thi nmet hod is shown in Fig. 13D A
meltng pdtaktha; ThAGHAReS BER eIl e SOuvoite BL TRe | 2N GhaBY upon
. maintenance. In order to avoid inpurity contamnation, a nelting pot nmay
be fill edths firstantpingant gy theglightieamittingidevice oakge does reirhayadn buiyrthe EL

evaporation is conducted, though this leads to rise in 25 manufacturing
cgst. | AvGteffldn ex0cshmdatmmesertha uélativelyicngemyrsd BiD mhierfaheffiRicrtlye need for
a glass jar which is used in prior art to store an evaporation material as

vel | am the worKimfe a niadsAlels" isRd iaBiffdicdiRl B bdporiih, 2cBhasscdl Aseldt &

melting pot. Asa result, inpurity
material is obtained by, for example, a method shown in Figs. 13A to 13D.

During maintenance of the device, a new EL material 902 is put in a melting pot
901 (Fig. 13A). After evaporation is conducted once, residue 903 is remained
unevaporated as shown in Fig. 13B. Before the next evaporation, the pot is ne&ly
15 refilled with an EL material 904. Figs. 13B and 13C are repeated each time
evaporation is conducted uhtil 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 amou.ntjof 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 EI. material and
discarded after each time evaporation is conducted, though this leads to rise in

25 manufacturing cost,




contam nation is prevented and the throughput is inproved. The present

i nvention can provide a manufacturing systemin which the procesd Al 2006
t horoughly autonmated to i nprove the throughput, as well as an integrated
cl osed system capabl e of avoiding inpurity contam nation of the
evaporation material 12 refined by the terial maker 18. io [Enbodi nent

Mode 2] The purd i terial is majptained b .

coal 11 0n bt o 2P manARlctaB By THRDL s shenPB) Brghefient sk 1
This enbgodi ment_node sﬂows ?n exagBI e in which three makers are associ ated
with each BiTer™ (et FUR AT GV RPGragPD smategial vaspwied ps thetwerkajof 15
Fig. 2 is an explanatory diagramof a manufacturing system of the present

i nvent i orfransienting amELnaterial fromea glassjasdoa meltisg poont AisrereslitEinipurgypot )
and nuneral 21b denotes a second container for isolating the first

cont ai nercdntamitatiends préventqal sdethe thouighpuniatimprovedenot ed by 22 is a powder
EL material refined to -have 20 high purity. Nuneral 23 denotes a chanber

that can be exhpmsbeskent ilﬁiehtioﬁttm%r@lovi%flCiﬁéziﬁghgétuﬁﬁgté;@&n&*ﬁﬁ‘%icp%ﬂﬁra' 25

denotes an evaporation object, and nhunera enot 8s "an evaporation film
Furt her, al; | S [ ichis nuf acturer of an
evapor at iﬁ(}lr(;’gg%pésr zzatpafs(ﬁlg%& tazﬁgr ) gﬁ#ﬁé&?ﬁ%vfi\é@hﬁ %Pgﬁﬁ"ﬁ? %Weq&fj B hPBh is a
manuf act urgr of .an, or gani g CO%EPdwgﬂt erial that is 25 an, evaporation
mat eri al DHEPCOdGOsET R fapatle d Apidmenimpugiby cantamination pf Abe 2006
21 material dealer). Nuneral 29 is a light emtting device nmaker having an
~evapor at | OePasnaateriah 12 gefimestley thermaterial malje 1%ni tting device (typically
a. factory). The flow of the manufacturing systemof the present invention
Wil I be

10 [Embodiment Mode 2]

The purity of a highly pure EL material is maintained by a coalition
between two makers in the example shown in Embodiment Mode 1. This
embodiment mode shows an example in which three makers are associated with
each other to maintain the purity of a highly pure EL material.

15 Fig. 2 is an explanatory diagram of a manufacturing system of the present
invention.

In Fig. 2, numeral 21a denotes a first container (melting pot) and numeral
21b denotes a second container for isolating the first container from the air to
prevent contamination. Denoted by 22 is a powder EL material refined to have

20 high purity. Numeral 23 denotes a chamber that can be exhausted of air, numeral
24 denotes heating means, numeral 25 denotes an evaporation object, and numeral
26 denotes an evaporation film. Further, numeral 27 is an apparatus maker,
which is a manufacturer of an evaporation apparatus. Further, numeral 28 is a

material maker, which is a manufacturer of an organic compound material that is

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




5 described below. First, the light emtting device maker 29 places an
order 32 to the material nmker 28. Receiving the order 32, the nrdt/ifilh
maker 28 places an order 33 to the apparatus naker 27. The apparatus naker
27 is a supplier who has manufactured an evaporation apparatus in which
the first container 2la can be set i0 igy an evaporation source and who has

ld th i : lii . ght 1Lt deyvi k 29.
Recei vi ng T ha ay denenSPPRpRlerd 29 10 il enfihi- hBRErES: Thits g
container _21a and the second container 21b. The first ontai ner. 21la and
the second’ SONEATTheWPPI RS, & ‘Hﬁﬂ‘ﬂﬁﬁe{rﬁfré’ pylightccraipiag deyies ivpicatbkar 27

in-the exanpl e shown here, but they may be nmanufactured by 15 separate
appar at us!4f®&)s. It is preferable to clean the first container 2la and the
second contai ner 21b upon conpl etion of the manufacture thereof. The first
contai ner 2la i $hedlde afi thectdapufeeturing aystbmnbethe présegt imiitionewa@pdeat i on.
The second contai ner 21b may be a wapping filmthat serves as a barrier
capabl ¢ ofleddribelibathvexygen and noi sture. Preferably, the second 20
container 21b is a solid, light-shlielding, cylindrical or box-Iike,

container so th : ' u iwcal ly. .
Thereafter, t hepg%tbg}%:?%@@n@gﬁé E‘%%S 3‘3?%‘“’?2‘?{1 I)’/lggéesa"?ns En?cﬁgt?;? i tsé,tbg (%a}]i?ré"iﬂner
2la in the _secgpd container. 21b in_a clean rqom_so.as.not to | qw
vt ed TR P01 o SERB O L6 ORst (i they Patpi Gpi G 2L pIases om oier O tost
container, 25 The second container 21b in which the first container 2la is
seal ed i sthe Apparatise makert 2ans e apprrasvs tmakerppdr i ws supRber 2ha chashe
material maker 28 (shipment 30). The material maker stores, or refines and
.stiores, tmankfachmtdmnalvapdraion agparatubigviick tHeyfitsn cohmindrrdta canbakser 2la
in a clean roomwhile taking a great care to prevent inpurities (such as
OXygeroanth o leshphration 0¥ add'&ho has $18 §A¢ &@hporation apparatus to the light
emitting device maker 29. Receiving the order 33, the apparatus maker 27
manufactures the first container 21a and the second container 21b. The first
container 2la and the second container 21b are manufactured by the same
apparatus maker 27 in the example shown here, but they may be manufactured by
15 separate apparatus makers. It is preferable to clean the first container 21a and the
second container 21b upon completion of the manufacture thereof.
The first container 21a is to be directly set in a chamber during later
evaporation. The second container 21b may be a wrapping film that serves as a
barrier capable of blocking oxygen and moisture. Preferably, the second
26 container 21b is a solid, light-shielding, cylindrical or box-like, container so that
the container can be taken out automatically. Thereafter, the apparatus maker 27
preferably seals the first container 21a in the second container 21b in a clean room
so as not to allow unwanted impurities to adhere to the interior or exterior of the

first container.

25 The second container 21b in. which the first container 21a is sealed is




5 the material maker 28 preferably seals the first container 2la in the
second container 21b in a clean roomso as not to allow unwant ed-1} AlG 2806
inpurities to adhere to the interior or exterior of the first container.
When sealing the first container, the second contai ner 21b is preferably
exhausted of air, or filled with inert gas. i's preferableto cl ean the

LI ot Sk S P I B,

refining and storing, of "u second

21b f d
romthe ot er IE?M%E&'&Z%#'  BlonsS elBhs naowavﬁ&%mt i 24 ofi prrent

31). The 31 cont ai n&@eélb | n which the f| rst container 2la is seal ed is
15 intro 1Zh PYTLY Bt 1St eoniaiser 2 a i a clarngeovnwhilmieking esgreal. carhe
chanber is vacuum exhausted to clean the interior and remove as nuch

oxygen ari@ prnﬁelsttlmmlrti@si{ee@ bd exyghieanchinglistyre) dremimixing gas Thedeahggn or
the like) is introduced and the chanber is set to the atnospheric

pressus e.th&hmatdriadt maket 2Bnereferdbdy issalk afhenfigdt c&ftaifnl%? B1RC AN dne ORlcBhae’
21b. Then the chanber is again 20 exhausted of air and, nmaintalni ng vacuum

the first.z@n t is
connect edC to Pﬁfegﬁ (IJ%égsééa?th%grggtgﬁgl%lt ?%%Wﬁﬁ‘%ﬁ‘t‘w@“ﬁ}ﬁﬁgﬂ%éﬁé r‘ii The
evaporat i i.S, thus red. oratl on e (here,
substrate Qé’@{%@?gf 55@&%&@%@ l{ﬁé:ﬂpﬁlgqr ‘ér? ﬁ%arlm@l@e%é&?om?’r‘i‘@f HBﬁt ing
means 24 heat% t he ev ration material through 25 resistant heating or
the |ike ¥60RSCANANCE HFows aretsrably exhaested of air, sufillgdavish mére gas. AUS 2006
,23 evaporati on object 25 facing the evaporation source. The thus obtained

evapor at igaferalylm @6cldar shadirst containeri 2ipuand itks sedord ghitarer t2ibhgerenent
formed fromthis evaporation film 26 can have high reliability and high

| um nagscestordeg, desefini@thnd dI6rifg the E(I_,%Ta@rﬁ?m%%%h'rz?hig'htﬁlﬁﬁyce‘j into the
evapor ation
The second container 21b in which the first container 21a is sealed is
transferred from the material maker 28 to the light emitting device maker 29
(shipment 31).
The second container 21b in which the first container 21a is sealed is
15 1ntroduced into a process chamber that can be vacuum-exhausted. The chamber
is vacuum-exhausted to clean the interior and remove as much oxygen and
x moisture as possible. Then highly pure inert gas (nitrogen or the like) is
introduced and the chamber is set to the atmospheric pressure. The first container
21a is taken out of the second container 21b. Then the chamber is again
20 exhausted of air and, maintaining vacuum, the first container 2ia 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




5 chanber 23 w thout being exposed to the air even once and the evaporation
material 22 can be evaporated maintaining its purity when it is stloklfd08t
the material maker. In addition, since the material maker stores the EL
material 22 directly in the first container 2la, the light emtting device
maker does not have to buy the EL mate23 al in excess and can use the

rel ati vel qvpopansi Vebjbee 8t %hﬁg t‘l@ &lddotat | Csﬁ)ur&he ei ﬁ@”&ﬁt&%&ﬁn ng

system el i m nat es the need for ass j ar 'S use inprior

store an { ransferri EL
et eri ol TR Bl T s Jos FalFl PRt R likplemit g HgReay otmed
contam nation_.i.s prevent the throughput is inproved. 15 The present
i nventi O?FIIE%hb?BYﬂH?éa qrﬁhﬁ&g&aﬂrhaﬁs haghsreligbility wadl bigh Waninpressess i s
t horoughly automated to i nprove the throughput, as well as an integrated
cl osed syst em cApadsiseribéd,athei fishgontgiver 2ya doritteoducat)i oo dhe ter@poration
evaporation material 22 refined by the material maker 28. In the exanple

shown bergharthe 2B githedi beinggedssedetdaierai Qv aes e th@‘%vﬁﬁ&%ﬁoﬁz to
the material maker 28. Irstead, the |ight emttlng devi ce maker

place an ﬁ%&@faltﬂ (A @é’%ﬁg&%&%ﬁw 1ng[ Efg Nﬂdf‘s Horkd aimthgxarrpl €
shown here, light emttin evice nma cont ali ner s un |]lc<e in
Enbod Al 006 .24 I t di a

oot U R%daig%%wn ot iR st he %wﬁwléwaﬂ?ﬁé’ér%” BN, anaeBak 20y nbol

Cont ai nerdRelY Wl RGCEHAET P36 BeriE %E%u%%ﬁvﬁéé’n%ﬁ&"éégs wihsdn
cqontam nation. Denoted by 42 is a power EL material refined to have
: buy the EL material in excess and can use the relatively expensive EL material

10 efficiently.

The above manufacturing system eliminates the need for a glass jar which
Is used in prior art to store an evaporation material as well as the work of
.transferring an EL material from a glass jar to a melting pot. As a result, impurity
contamination is prevented and the throughput is improved.

5 The present invention can provide a manufacturing system in which the
process is thoroughly automated to improve the throughput, as well as an
integrated closed system capable of avoiding impurity contamination of the
evaporation material 22 refined by the material maker 28.

In the example shown here, the light emitting device maker 29 places the

20 order 32 to the material maker 28. Instead, the light emitting device maker 29

may place an order to the apparatus maker 27.

[Embodiment Mode 3]
In an example shown here, a light emitting device maker prepares

25 containers unlike in Embodiment Mode 1.




high purity. 43 denotes a chanber that can be exhausted of air, 44, heating
means, 45, an evaporation object, and 46, an evaporation film TFuldl6eli 47
is a mterial maker, which is a manufacturer of an organic conpound
material that is an evaporation material and produces and refines the
material (typically a rowlo material degaler). 48 is a light emtting

devi Kk hapi ' t iy f f | .i.ght
et t 111G dovi ce. (Typ ool 13 T ot aegn o capaoyfAcpg 3 Bf o pfsvide

maker 48 H{‘%@%ﬁs or manufactures the first container 4la and the second
container 41b. It is preferable to clean the first container 4la and the

second cont ai nef %1b ugg]{g conpletion of the mapufacture 15 thereof. The
first container Ui Fndelerncesyahel ddadenates afitst sprtames(arcliinggodraodh t he
light emtting device nmaker 48 to the material naker 47 (shipnment 40).

Duri ng théll rcigepﬁteﬁtazwc,:ortdw@oniahm foorisalating thd dfirsss cpnmafrer afpbm grakiedoi n t he
second container 41b so as not to allow unwanted inpurities to adhere to

the interpmvent c@otamih@ionr Déndtbe Hy B3tis GOPSRENE, mbii&if Vepineatod4fhvdoubl es
as placenent of an order. Receiving the shipnent, the material naker 47

takes {hehighiflritgOn4adAbied heritlbed thatldAf REGAIAEADE Hieh iBobeans,

accordance with e nunber of irst contalner receive

refines a . terjal 42 of ultra hig rity, in the first
cont ai ner@g‘l’l@:{[I ?ﬁﬁgﬂrglﬁgﬁgkgg‘sﬁr‘%ﬁ@e@ gﬁﬂ‘i’éﬁg’%ﬁgﬁt é}F‘g‘e{’ o4y7p15e"\‘/€?*ﬂt‘312§
inmpurities g:such a?l oxygen and noisture) frommxing in. Thereafter, the
AUG 2006 TIECTaVBICh,[S 3 manufactiresrf ap| greanisl sompeund rsategiohtthainéy anla in
the second container 41b in a clean roomso as not to allow unwanted

4. opuri ti edvapgrafiimemeateriak kadi prashicos amoh refinesr il mdtetihle (fyipicdllyc @antawner .
When sealing the first container, the second container 41b is preferably
exhausiedmateril rdeaber)f | HBeid wilighti B@iftingadevitd rhekdr RAGHET AP! R apBrativgan the

first container 4la and the second contai ner 41b before
apparatus, a manufacturer of a light emitting device (typically a factory).

First, the light emitting device maker 48 prepares or manufactures the first
container 41a and the second container 41b. It is preferable to clean the first
container 41a and the second container 41b upon completion of the manufacture

15 thereof.
The first container 41a and the second container 41b are transferred from
3 the light emitting device maker 48 to the material maker 47 (shipment 40).
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 p}a\lcement 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 41a in a clean room while taking a great care to prevent

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




storing, or refining and storing, the EL material 42 of ultra high ri@}\é.
Next, the second container 41b in which the first container 4la i'éT hit
is transferred fromthe material maker 47 to the light enmitting device
maker 48 (shipnment 49). 10 Subsequently, the second container 41b in which
the first container 4la is sealed is ingroduced into a process chanber

that can ipeterat wakee dVapeiedblyTals eafiie cohfivdUuMmemBagshed ¢ ﬁ‘taﬁLe%an the
interior and renove as much oxygen and noisture as possible. Then highly

pure inerd19ass cléahh | ' LAt and the ghanper is set

to the atrpspheric 69%@&??%8 ﬁé}ﬁg a;ul%rggs'tulﬂgac')l}lttk g?‘?\@?ﬂ@gﬁﬁﬁl&i}%e foaﬁ]fnm 0t°Tof the

second contajner 41lb. Then the .cha S ai xhaust ed of air and,

wh e a0t SRRRg tatg T ddific Fhen seAle the B Souatee. theosesand

. evaporation chanber 43 that is connected to the process chanber. The first
cont ai nercQaiget 41h it erefesablygerhastedinf atneorfillssr avitlornnetdugase il$ ishus

prepared. The evaporation object (here, a substrate) 45 is placed facing,

t he fi 6stpretarablentsr cleAn4tha. fitNexontdiie Hbanhdghosaosndi4ohediics 411 before
evaporation material through resistant heating or the like to form an

evapor at i @orifig, ob binaip éﬁtﬁstaﬁhg,am_eEﬁrﬂakfaiala\zaﬁ%ﬁhihgh n?@ﬂit‘%‘&t 45 facing the
evaporation source. The thus obtained evaporation fi 46°does not contain

inmpurities. A Iy AN r { 1.0 i N0 ion film
46 can have hi glﬂg%f@;%%cp??% Oglnaﬁi%%bf ]?lu‘?nﬁfr%gr?gg f Hﬁt %glbgb%ff‘&ge%ged%
descri be e first container . 4la is intrqduced into.the evaporatian
chanber Z‘?%ﬁ??rﬁ%%tﬁ ﬁl& makctial jopke ﬁZ Y eef}gﬂt B%El%ge‘flﬁ% ‘@@}g"ﬂoaﬁti on
mterial 4§,is evasorated maintaining its purity of when it is stored at
tHe nmat erGRIPMGAKEE). | n addition, since the material maker stores the EL

material 42 directly in 5 the first container 4la, the light emtting
devi ceo naker ddessaguerthy ¢he sedongd domeaifkr 41b in which the first container 41a is

sealed is introduced into a process chamber that can be vacuum-exhausted. The
chamber is vacuum-exhausted to clean the interior and remove as much oxygen
and moisture as possible. Then highly pure inert gas (nitrogen or the like) is
introduced and the chamber is set to the atmospheric pressure. The first container
15 4la is taken out of the second container 41b. Then the chamber is again
exhausted of air and, while maintaining vacuum, the first container 41a is brought
to an evaporation chamber 43 that is connected to the process chamber. The first
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

0 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.




material in excess and can use the relatively expensive EL materi al
efficiently. [Enbodi nent Mode 4] An exanple shown here is parti aIﬂ/AUE 1008
di fferent from Enbodi nent Mbde 2. io Conponents conmon to Enbodi nent Mode
2 and Enbodi nent Mbde 4 are denoted by the sanme synbols. Fig. 4 is an

expl anatory di agram of a manufacturing 2¢stem of the present invention. In
Fig. 4, referends dgsolibed,ShedfinvtomtancEl1ads ¢hfréludednbitdale Maporation
unevapor at ed. Thi s enbodi nent node i ntroduces a systemin which an EL

evapol . b : uce A
material  tiedhibém48heithblis befRNeRpARI folahd Sif %99% %{xﬁg @{d trtrgff‘eé}‘iﬁgﬁfa‘@ﬁ raKer

28 (recovery 51) for reuse wthout contam natin e flow

of the 2 F in.thi s enbodi.nen de . 1s identjcal w.th the
one. i n Enpag i REENGRER kgl TR RATER! e 3y et ihe Benteiatm 26,
Therefore the eﬁﬁ@aation.the eof is omtted here. After the evaporation
film 26 i S956F ai A ML SErceHie dngtgriabmakehsipris dhe Flemairstad dadlisestiydinf i es
at the bottomof the first container 2la. In general, the degree of
evapor 4t i the fgsteentpinge fémdbe dight hmitingtdeviee maken ddes iothevé &xbupthd BE EL
material 22 to the evaporation object, the width of the opening of the

mel ting poiafer2 imexcdshant eapesathy eldively eXpensive B, nidieriawitticRgrpot . Since
the distance fromthe I AUG 2006 27 EL material remaining at the bottom of

the first container 2la to the evaporation object is further than that
bef ore evaporation, repeating evaporation until the EL material remaining

in the fi[ﬁhb(?(ﬁ%é‘ft'ﬂ%déi conpletely evaporated is not preferable. The
mar gi n i s-another reéason ]for avoi di ng repeating evaporation till the

Aemaining 5 EL paterial is evaporated conpletely. Only one third or one
faurth, or | essAngmagiple showiare 4 peraly difsrea) fram Bmbesiment Modeek. i ng
pot can be used in evaporation,
10 Components common to Embodiment Mode 2 and Embodiment Mode 4 are
~ denoted by the same symbols.
Fig. 4 is an explanatory diagram of a manufacturing system of the present
invention.
In Fig. 4, reference symbol 50 denotes an EL material remained
15 unevaporated. This embodiment mode introduces a system in which an EL
material left in the first container 21a is recovered by the material maker 28
(recovery 51) for reuse without contaminating the EL material.
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 omitied 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




whi ch neans that the material is used very inefficiently and the rgﬁ] E
EL material goes to waste. This enbodi nent node sol ves this probl B@U
having the material naker to 28 recover (recover 51) the first container
21a taken out of the evaporation apparatus as shown in Fig. 4. The EL

material 50 recovered is desirably refiZiéd again to increase the purity

bef ore beEhgmatutigddembinihg alibo bogs' dPIHR iRt PHEMEH 21'an@ut'hbtév%§mfa'i1%ﬁ1
mxing in the EL material 50 before refining as much as possi

Theref or coblue I Fatnaathe B bR, LoyREMIE D R, BHE BT WA Becpr 1 o

appar at us l e sealed In the sec coﬁta Her ure to

the air t he. f cont ai ner |s kept sealed in the second

cont ai ner%i%?%%gﬁl}u{l%én the ﬁbi%&?&‘/ta%f 1?390%‘8 ‘H@ etvﬁ "'ﬁ‘éficgslr%ﬂ t prefieEable.ecover
t he EL @,ﬁrl al 50.remajned in the first container 2la, waste of resources
i s avoi ded N&FRATE 1 2Rqthe) fpasonykos sverding rem@tmgtewp@natlcamlbﬁlmmmgr eused
efficientl Thi s enbodi nent node can be conbined freely with any one of

Enbodi wenELnmatesial is ¢napogited cofnpidiekyi nEhily Madehisdl o2 ond Hosrtendiddisyefitannode
describes with reference to Fig. 5 a manufacturing 1 AUG 2006 28 system

that incl Biemateeif ahe ifsfo nblly Pk €A itAé rﬁ’é]ﬁn%gﬁ)&’%hﬁ e used'Rl Ei/:ftﬂ)[r)g%n In

Fig. 5, reference synbol denotes a cont ai (melting pot) not’ed by

chanber | Bfcapd ausP{eSéﬂ?e@.#s%d“@evf gL e REAR0REE B o o

obj ect, 6, a oration film 67 is an EL materlal remai ned
unevapora?%gena?rg\gﬁp% 6‘%8 is a mterial maker, which is a manufacturer of

-an, organic corrpound material that is an evaporation material and produces
Qd refines thelPgtanbediment mode solves this problem by having the material maker

10 28 recover (recover 51) the first container 21a taken out of the evaporation
apparatus as shown in Fig. 4. The EL material 50 recovered is desirably refined
again to increase the purity before being reused. It is also desirable to prevent
impurities from mixing in the EL material 50 before refining as much as possible.
Therefore the first container 21a is desirably taken out of the evaporation apparatus

15 while sealed in the second container 21b avoiding exposure to the air. Preferably,
the first container 21a is kept scaled in the second container 21b during the
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




(typically a row material dealer). 69 is a light emtting device L’rﬁgﬁr 6
havi ng an evaporation apparatus, a nmanufacturer of a |light emtti &J@q ce
(typically a io factory). The flow of the recycle system of the present
invention will be described below. First, the material maker 68 refines or
produces a powder EL material 60 to gige the material high purity. 15
Next, thesysicerthal inghides rég/ct of @sELheateeit] artireclclemifarhmalingotn a
container 61 that is specified by the Iight emtting device nmaker 69.

Alternatively, TihBighlSmtaiiedle GonibRY BE sefdped digibahby @Vikg%lgga QL i ner

61. The ](c:ont ai ner 6 is a container that can set :n an
ovapor ati S ROtPBP B0' BbRARAHL e A% hipkd 1o b8 B2y WiricEh PadenieRa o

62 is storgd is transferred to the,  ljght emtting device naker 69

(shi prent "56‘3‘158‘?1@“? ﬁ@hgg Sf‘ﬂfi’%t‘?c’;@e @&agﬁg MERTRE MEaRS five BN E3APMEKEN objret,
heating nmeans 64 heats the evaporation material through resistant heating
or the’l i RBAt@H,f ik rivaROEA o fAM 0rb7 iib rar6 Elormatheak uemamedofinévupordsd.
evapor ati on object 65 facing the evaporation source. The thus obtained |

AUG 2006 FagthendBoisat mareridll mal6e, ohéch 1304 negnfainirel BPWURI drb@ic Anpdilid
emtting elenent forned fromthis evaporation film66 can have high

reliabiliiatéis fHaghs |a‘ﬁ”ia€'&}ﬂﬁ§t-ioﬂ\‘§‘fﬁterigﬁ§§8t eaiﬁrcghﬁre?%lriaﬁn salﬂ@ér?aiériﬁf the

evaporation apparatus and i's recovere maker 68 (fecovery

71). In ppd t L IS .o2.di scarded .after.evappratian. Next,
the cont al(tkgicag% b g&g{%%%ggpgggéﬁ)he(igfs fl% -%rpﬂggg f@gb(i‘?emggeﬁaéawpgfainned
.:-a'gai nto increatse t he Pl%ritg bef otre'it is reused. |t is_ also desirable to
. Cvaporailon apparaius, a manufacturer of a light emitting device (typically a

10 factory).

The flow of the recycle system of the present invention will be described
below.

First, the material maker 68 refines or produces a powder EL material 60
to give the material high purity.

15 Next, the material maker 68 stores the refined EL material 62 in a
container 61 that is specified by the light emitting device maker 69. Alternatively,
the EL. material 60 may be refined directly in the container 61. The container 61
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 emittiﬁg device maker 69 (shipment 70) and then set in the evaporation
chamber 63.

Next, the heating means 64 heats the evapo_ration 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




prevent inpurities frommxing in the EL material 67 before refi nl?%éjgz
much as possible. In addition, the container 61 is preferably kep pﬂéd
in during the jo recovery 71. By having the material maker 68 recover the
EL material 67 in the container 61 and further reuse the container 61,

waste of resources is avoided and a rekatively expensive EL material can
be used mvaperasiea filiri H6idees nyt caltae inifhirkieaMb AdiigRNEMIHAL ekafeRForasdi ned
freely with any one of 15 Enbodi mnent Modes | through 4. Mre detailed

descri pt ifet@ tWsl dvaperalionsiinPB6 the hRYE RN reliMiBR LA hiohlILHE d as
descri bed above th?ough the foll ow ng %ﬁ'b%ﬂ?%ﬂ%‘%’é%%ﬁ%ﬁ@ 1] 20 This

enbodi nent desggihe i f ] to Fig. an exanpl e of the second
cont ai ner shomm%%}ﬁ’ @r%‘géﬁtﬁ%rg re(i;gésggalﬁent ?Hto%ﬁ"eﬁv%ﬂodgr?@ iagpﬁraéléscf‘ﬁlﬁﬁ%tl vi ew
of the second c(?nt aLner in E/ma%g % férst container .is stored. In Fig. 6,

r ef er encdCSQYRSEY DYoHhe dnatsrial maker PR (secavsht Aiherln pyjey a4l & yneltingpoiEs t i ng
pot, which stores an EL naterial 302. The nelting pot 301 is |idded with
AUG 2006 disrdechedier ewgpprationi d 303 but the lid is not closed too tightly.
The second container is conposed of two parts, an upper part 304a and a

| oner part 304Nemthitleh cenrimgabeds divandd dhd tHOEBOmabdridlNe7 IrkkSrerddn§s upper
part 304a is provided with a spring 306 to make an upper |id 307 novabl e.

The | overefiaed a38fPtd SndteMé ﬁ%dpﬁ‘hfégggfeozé’gugf r?if]sggig §0id"B156 &’ec#i ?Eée ggi d 309

novabl e. The nelting pot 301 1s" ar it 1s sandw

bet ween j .a_|. r<-id 309 e dJower. l.id 309 has a
convex pygﬁ%ﬁq?{r‘)&% it%ﬁgp\/\%miarﬁ&(lﬁ% lrgﬁ?/\AEh‘g?‘&?e IW}%‘E{’WJWW A TPRER 8B1 s
fhxed. The r’r.%hti rﬂ gg& Jid 303 is. depressed by the upper lid 307. The

‘mel ti ng POssible ition, the container 61 is preferably kept sealed in during the

10 recovery 71.
By having the material maker 68 recover the EL material 67 in the
container 61 and further reuse the container 61, waste of resources is avoided and a
relatively expensive EL material can be used or reused efficiently. |
Also, this embodiment mode can be combined freely with any one of
15 Embodiment Modes 1 through 4.
More detailed descriptions will be given on the present invention

structured as described above through the following embodiments.

[Embodiment 1]
20 This embodiment describes with reference to Fig. 6 an example of the
second container shown in Embodiment Modes 1 through 4.
Fig. 6 is a sectional view of the second container in which a first container
is stored. |
In Fig. 6, reference symbol 301 denotes the first container, typically a

25 melting pot, which stores an EL material 302. The melting pot 301 is lidded with




pot lid and the upper Iid may be integrated into one. 10 The upper and

| ower parts 304a and 304b of the second container are filled w th! AHe 2006
gas (typically nitrogen). The second container is put in a process chanber
that can be vacuum exhausted. \Wen the chanber is vacuum exhausted, the
difference in internal pressure and exgernal pressure causes the spring to

exert itsanediihg pockd30d bifh theld it het cloped tqvafightBR4ary fecoftl cbﬁ?aiﬁé}nigst I e,
the nelting pot 301 is pushed out by the resilience of the spring.

descri becsorpscaasand (FAN ahBpesHRtBols ofid d1owEr 3R 3086 RARGAL SLaLh ve! Y

~easily by changing the atnosp IC pressure to vacuum I's’e

robot or | b t ks after contai.ner i.s opened, for
exanpl e, l%ﬂr%%vq) Eglgt%)eSCﬁ{)F%rﬂ%%r%HBpgan hﬂ%’rﬁﬁ PTaydd Wlti’i%gw afé
taking the 20 first contaiper out. The second contajner shown in Fig. 6 is
al so st r dRgRakafhappes IH%SQ?W Ser Bholavenarbii4b sarovidgdspth aspiing. Thi s
enbodi nent node can be conbined freely with any one of Enbodi nent Mdes 1
t hrough 5308 ® meke adoweniid2309 maweb200 T hehelfingspa i dismeningdé soch tes
typical lam nate structures of a light emtting elenent with reference to

Fi gs. 7A ians siiwisheflbeeledre itie ﬁgsairlﬁ@img AIOANbFeNEHEI0R! THe LdwdH 1id
em ssion caused by excitation of |um nescent center due to reconbination

ener gy 07309 Réd 4 ebveisbridnAbESdvAR In ASalaBlifHl By hicAThE elgfefé Poflsorn E-

el enent conprising organic teri typically ree-1a ructure.
e, R R e SRS R0 KRBT,
P B BB ot S e el 1)
10 The upper and lower parts 304a and 304b of the second container are filled
with inert gas (typically nitrogen).

The second container is put in a process chamber that can be
vacuum-exhausted. When the chamber is vacuum-exhausted, the difference in
internal pressure and external pressure causes the spring to exert its resilience and

15 push the upper part 304a off. At the same time, the melting pot 301 is pushed out

by the resilience of the spring. As described, the second container shown in Fig.

n 6 can be opened relatively easily by changing the atmospheric pressure to vacuum.

This enables a robot or the like to carry out works after the container is opened, for

example, removing the upper part 304a and the melting pot lid 303 and taking the

20 first container out. The second container shown in Fig. 6 is éiso strong against
impact and therefore suitable for transportation.

This embodiment mode can be combined freely with any one of

Embodiment Modes 1 through 5.

25 [Embodiment 2]




| o hole transporting layer is formed of 4, 4'-bis[N(l-naphthyl)-

N- phenyl - am no] - bi phenyl (hereinafter referred to as a-NPD) or the Like 7006
I TOis wused for an anode and a cathode is forned of MJAg in the exanple
here to describe the Iight em ssion nechanism Wen D.C. voltage is
applied fromthe outside to the above eI errent 15 having a two-layer

Cranspor ted unt Torn U EERE Ber il el [ EaERyERot B mitrayer
and injected t an nd On the other hand, electrons
are injé%F%ﬁn€WgﬁﬁFﬁ%%”§ Iggggf H@Hﬁgransported through the organic
conpound |ayer until they reach the vicinity of the interface, and

re- conbi ned wi tAntlHe Glemert comprisiagl erghmicempteriah ds tght cutissiomsansadebyl t |
the light emtting nolecule is excited to emt light simlar to the

f1 uor escesxritatipeodfi luminkestene centezcdiie to FegomBiation cereede it électidgg aam
showi ng an exanple of the lamnate structure of an EL elenent. In Fig. 7A

ref er encendiygiRat 2R0ifjeARH e 0N i) @qﬁsldeﬁ OrAR BR!eARN c%ﬁi'pns"l’ﬂg %‘rgzhﬁwe

202; a cat hode (or an-anode); and 203, a 25 protective fil

emtted i 0 tt t %20 32
transm ttrggie?ﬁ JS’E‘% Tlagt%ogﬁe%&@% ! ét th'g{ppreﬁg abglg %fgﬁ'{%% rmg g
conductlve ter SSIV y thin ne fil.m

(al loy iR Eyens gct Eﬂ gilﬁﬁ mortlﬁﬁﬁna@ar@n %leftrqqa‘rpmr@&yes) is
co-evaporation of alum num and an el enent that bel ongs to Goup 1 or 2 in
the peri ouied t595| e9xplatation) ani Adt eclettromeseansportingnslayehe ipr domned veffi | m

2Q3 may be an insulating filmwhich is formed by sputtering (DC sputtering
o RF sputise8-jogiolianthtedh ahiminain (heremaftai nefesiedi wons Alqty oeeherlile. | igon

nitroxide. Alternatively, a DLC (dianond |Iike carbon) f| | m containing
hydr oggn Hely bqraﬁggﬂﬁ% t hpdy@f ot geti Ygphdd M of sigl i con. lﬁ&[tN (fi%a{,hﬂhm)l S
N-phenyl-amino}-biphenyl (hereinafter referred to as a-NPD) or the like. ITO is
used for an anode and a cathode is formed of MgAg in the example here to
describe the light emission mechanism.
When D.C. voltage is applied from the outside to the above EL element
15 having a two-layer structure, holes are injected from the ITO electrode serving as
an anode, transported until they reach the interface of the organic compound layer,
and injected to the organic compound layer. On the other hand, electrons are
injected from the MgAg electrode, transported through the organic compound
layer until they reach the vicinity of the interface, and re-combined with the holes
20 1n a light emitting molecule. As a result, the light emitting moiecule is excited to
emit light similar to the fluorescence spectrum of the molecule.
Fig. 7A is a schematic diagram showing an example of the laminate
structure of an EL element. In Fig. 7A, reference symbol 200 denotes an anode

(or a cathode); 201, an EL layer, 202; a cathode (or an anode); and 203, a

25 protective film. If light is emitted in the direction of the arrow (if emitted light is




to fornmed using a silicon target in an atnosphere containing nitrogen and
argon. A silicon nitride target may be used instead. The protecti 8‘&:\U5i2[l[lﬁn
203 may be formed by a filmform ng device that uses renote plasma. Al so,
if emtted light is transmtted through the protective film the film

t hi ckness of the protective film is prgferably set as small as possible.

15 A sili i | Y, d .0y hve 11 1o
function ﬁglgbrgmggﬁ P fedrd%rﬂa{/ﬁgr?a%ﬁeeogl r (I:tgfrzl; gfeé%bl%:{lﬁnq% égﬁ)ggﬁg aa(s:&gd%}lﬁ' Fer

| ayer can n Lapurities (such as ln, § nd, Zn ontained jn the

t ranspar e]ﬁ&eg}ola‘ri&%agtsmn%“ﬁ ?#ﬁg]ﬁ’ Ghnyery fiyn; ‘He{;i\g‘?@i Qﬂﬁeﬁ rfﬁFﬂ ?‘}qho"é;d]?‘/l:gl%a\/\hen
the silicop nitride filmis formed by sputtering by disposing the buffer

| ayer bet Xidh fibLiandnGalls erta Edmatrsmededy icpravapombiant dfealsminemnand ani de
filmwhich are otherwise in contact with each other. Wth the above

st ruct ur esletrient bt feetorigayterGrmupvEnt € inctht greriedid @bld)yoi apamidatest (isdseh as
In and Sn) fromthe transparent conductive filmand an excellent protective

film baviiigs.no i npurities can be forned. Thus the light emtting el ement
is protected and the reliability thereof is 25 inproved. 1 AUG 2006 33

Also, Fig. 7B i i hagr O\ . I L ] pate
structure of anrﬂI]:‘eF_l p?a&eamen% fﬁﬁ?ﬁ?g{ﬁﬁ@ﬁ% %ggselﬁ%h@%g@n@gﬁ éh4%%2fjenﬁéoa E an
anode (or cat h ). 401, an | ayer; 402, a.cathode, (or an angde); and
205, a | rsisEReV IO snuterine Py RE sBYEHnaomd AT TR G Coufiins SR ar row
inthe drawing (if_ 5 emtted light is transmtted through the el ectrode
400), it Rdride «xeyilippr nioxige. 1 Sxltarpativaly,catPble (domoadcbke serhary fikmer i al
~ transmssive of light. This enbodi ment shows an exanple in which an
-;e_\)apor at | amtaippey hydiwgehasaysba uesthpo that protecsiverfiles. A silicat ngnde ilatison
source has an organi ¢ conpound capable of injecting holes. A second
evaporat | fyimeduisisy Bafich QREGRTh Gn atmosphere containing nitrogen and argon. A
silicon nitride target may be used instead. The protective film 203 may be
formed by a film forming device that uses remote plasma. Also, if emitted light
is transmitted through the protective film, the film thickness of the protective film
is preferably set as small as possible.
15 A silicon oxide film may be formed prior to the protective film to function
as a buffer layer. The silicon oxide film serving as a buffer layer can prevent
impurities (such as In, Sn, and Zn) contained in the transparent conductive film
from mixing in the silicon nitride film when the silicon nitride film is formed by
sputtering by disposing 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 1mproved.




i 0 conpound capabl e of transporting holes. A third evaporation source has
an organi c compound capabl e of transporting holes, and this orgamitAUG 2006
conmpound serves as a host of a |um nous organi c conpound. A fourth
evaporation source has a |um nous organic conpound. A fifth evaporation
source has an organi ¢ conpound capabl e3pf blocking carriers. A sixth

T o " ool AER, 188, 7B is A3cReHAR: GibOIRUBLiF20A Rcknlc bF ARCRBHHIRD

el ectrons. Desirably,”a m croconp eva

adjust th filmformation speed. On vapor ati on sour may have nore than
one or ganlgt %tg]f%p%iﬁ%l?‘ e%é’i‘“@xaﬂ%ﬁég'ezﬁ’ ’?E%ISB?%WIB QE%@?@S“ fAnodsg

| um nous organi ¢, conpound and _a_ 20 well as another organi c conpound t hat
serves asl¥ aopdhede)ikitin asr EnilayespdPundsatbade Her twednede)t angh df3.0rgani ¢
conmpound fil mwhich has plural functions as above descri bed and which

em ts redpidtgtitve filmt hlfslighttiedmited jn thwediréation efvéparatw on teodfaadng g as an
organi ¢ conpound capabl e of injecting holes copper phthal ocyani ne

(her ei Baf ¢mittacelighit'is GrangMittdl ﬁ*@m%h iﬁ%)ele&ftﬁie&m?ﬂ@ iSOHRRAEBei t8MhsE bF ﬁl% has

as an organi ¢ conpound I AUG 200 34 capabl e of transporting holes

41- bi s[ N'%gﬂ?ﬁ@ﬁmchh'ﬂl?&?\@ﬁﬁ?eﬁai‘%ﬁﬁ%ﬁ&%%lf ﬁgﬁper einafter referred to as

oc- NPD) . I rd evaporation source s as an< organi c conpound t hat
serves as a hos hergafter called a host materi.al) 4, )
4' - di car bazol e- '%h%lﬂﬁ?éwf‘é#e‘i%ﬂ&ﬁ@} cxaRglt Bl WO anciysporafin pBRATaRyS
evaporation 5 source has as a |lum_ nous organic conpound 2, 3, 7, 8, 12, 13, -
17, 18- OBAUKGYRPOEHON ZQUICES o ApFitst ieHaporatipm spuIch dwas ian argaticreempousd to as
APt OEP).  The fifth evaporation source has as an organi c conpound capabl e of
‘blocki ng cammbld exfs ijettinguholesn (Aeseionlf teeuporafionr ssurce has BEP)orgdfie si xth
evaporation source has as an organi c conpound capable of transporting
el ect n@nscompound capable of transporting holes. A third evaporation source has an
organic compound capable of transporting holes, and this organic compound
serves as a host of a luminous organic compound. A fourth evaporation source
has a luminous organic compound. A fifth evaporation source has an organic
compound capable of blocking carriers. A sixth evaporation source has an
15 organic compound capable of transporting electrons.
Desirably, a microcomputer controls each evaporation source to adjust the
b film formation speed.
One evaporation source may have more than one organic compounds.
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




lo tris(8-quinolinolate) alum num (hereinafter referred to as Al g3) These
organi ¢ conmpounds are evaporated in order. As a result, an or ganic| gyg 2006
conpound filmthat is sectioned into regions having a hole injection
function, a hole transporting function, a light emtting function, and an
electron transporting function is fornggl on the anode. 15 The above

exanpl e igapable bPriAhEEhrEAg HAKUC 4CPIPRUAAnL B Rt SnidS b QR 1N
order to fgrm an orggﬂ?c %onpound fi FgrL tga?géeﬂrtnﬂivlzt}g&)ggﬁll ?%H{qu}lh%&yﬁi rst
evapor at i S,an . O gakd.c C ound capabl e of injecgting holes
Cu- Pc, th@l@ge;ig%ﬁ\ é@%%?a". g% %mg hivgE a@’“ﬁn%ﬁﬁ’éﬁ‘%ﬂcﬁ? 85 38paBl e of
transporti nglehol es MIDATA, the third evapgrati on source has as an organic
20 conpoUf§aRik,SEPROBRd (that, SEees | 3y anBpes (ereadtam, callpd pobesthmatesid) at,i on
source has _as a host material capable of transporting holes CBP. The fifth

evapor at i bndicadharels-bipberd (hereimiftes rsfesreghioi & €BRYoulite fourth evaporation
tris(2-phenylpyridine) iridium (hereinafter referred to as Ir(ppY)3), the

si xth evepored i bay sourcelundinogs afyanidaddmposPRUNS capabl ¢20f 1l oeki ng
carriers BCP, and the seventh evaporation source 25 has aS an organic

conpound 1RpakkmyRRIH, amg%dékﬂﬁiﬂﬁ?%g&ggé(ﬂagaf}%g‘gﬁt@r,réd%GaEOPt?)Eﬁjgnpound

organi ¢ conpounds are evap ed | an organic c
filmthatp ' . Nt ' having a hole trgnsporting.function, a
gt oS FEEF P ARGHALE e RONR iy Pl kb e af "GRable B wedRanort i ng
function is. fo nﬁd on thg ang&g. 5 go f orm an c&ﬁi’gani ¢ canpound filmthat
enmits bl fEHf§hbathpegprein (herempalten rafermd $o@scBRAs d8easixtr guaparationpound
,;capabl e of injecting holes Cu-Pc, the second evaporation source has as a
1 Ui nous SOMERNi Baoipoand cagMED, compounti raiipebleporfat tramspeoting e eleatroas an
or gani ¢ conpound capabl e of blocking carriers BCP, and the fourth
evaponat itois(&quinotinbie )asduminum ghetehatie FRSERed ¢ el §,) of
These organic compounds are evaporated in order. As a result, an
organic compound film that is sectioned into regions having a hole injection
function, a hole transporting function, a light emitting function, and an eleciron
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-FPc, 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 Alqs. These




io transporting electrons Al g3. These organi c conpounds are evaporated in
order. As a result, an organic conpound filmthat is sectioned intdUb 2006
regions having a hole injection function, a light emtting function, a
bl ocki ng function and an electron transporting function-is fornmed on the
anode. The protective film403 is an ingglating filmwhich is forned by

sputt eri ngreahic B i F erj i 221 ai ns
silicon ni {grl de or p%éﬂrllaalt' ?géneg?ﬁrgﬁhdgfsﬁe{r'er%g%? 5%?&’ \Mg (%E%%fa'l #Hn%%%ﬁ{&ai ni ng
hydr ogen pr Qf: pye. fil A.silicon ni.tride fil.mis
f)c/)r rreg us ?ﬁ%aagﬁtﬁ?g%ﬁﬁg%?%gﬁ % #\e%él(g&l baglt%% ;ﬁ?«lﬁ‘ éraéléﬂ?%“lgi chiopy 6‘gL‘:g}“and
argon. A sil.jcon.nitride rget y be used instead. The protective film
403 may mefth’ﬁeE“ 08, f 'igﬁﬁcgts#gnf%ﬂﬁévia&é athglectrop tansportamplengicasira. A

silicon oxide filmnmay be forned on the protective filin to- function as a
buf f er | afeimedpn therdrioslest ructure, a light emtting el ement is protected
and the reliability thereof is inproved. This enbodi nent is applicable not

only te an acti Te fiedmian dirgahiay cogpoasd Shnbthat abmfiistblue Pagsi we displ ay
device. 1 AUG 2006 36 This enbodi nent can be conbined freely with

Enbodi mentvARfesod solifet g rhs%rpérlggﬁﬁ%ﬁlﬁg{iﬁndlca E@Qﬁirpﬁg}n%?lgs _ c-"gﬁber

enbodi nent gives with reference to Fig. an exanple o

102, TRl % ABERIT ol M S0 R S B 5Rs
D O 00N RSP, LS5 O SRl o PR SR
) BCP, and the fourth evaporation source has as an organic compound capable of
10 transporting electrons Alqs. These organic compounds are evaporated in order.
As a result, an organic complound film that is sectioned into regions having a hole
injection function, a light emitting function, a blocking function and an electron
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 prbtective 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.




io 108, and 114 are transfer chanbers. 105, 107, and Ill are handi ng-over
chanbers. 106R, 10613, 106G 106H, 109, 110, and 113 are film formndiys 2006
chanbers. 103 represents a pre-treatnent chanber, 117, a sealing substrate
| oadi ng chanber, . 115, a di spenser chanber, and 116, a seal i ng chanber.
Shown below is a procedure of bringing g substrate having a TFT 15

previously prov d i h rﬂﬁﬂté i Fig.
8 and formng ggﬁaﬁtﬁggggﬁés}ttr E%:Ift)t?%ego B?ﬁ%@ﬁr % Hﬁo‘;arg‘tﬂént;ﬁlgg‘@e& ate on
whi ch a THO‘%QS%@E%‘[ (ﬂcgﬁlgg‘?lare formed is set in the preparation chamber

101. The preparatt on 101 is connected to a vacuum exhaust process
chanber and, preferably, set to the atnospheric pressure 20 by introducing
i nert gas into the chamber after the chanber is vacuum exhausted. The
substrate is then transferred to the transfer chanber 102 that is connected
to the piapbedimiant3¢hanber 101. The transfer chanber is vacuum exhausted
in advance and renmai ns vacuum so that the chanber contains as little '

noi stuse and oXkGeentHdpassi Rives it heékans er F‘%"aﬂb%ﬁ &RZmpR GFhgect ed
to a vacuum exhaust pr ocess 1 AUG 2006 37 chanber Tor exhausting the

chamber offikhariber 43k ?Bétaﬁ‘#ﬁl? BIACARS in SARIOR TudoRERAMAS B o2

magnetic levitation t
punp make ansf er chanber to reach a vacuum | evel of
‘to 1%’ fg&g@@gﬁé@bﬁet{e@ %t ‘Ecge i q.fg?%ﬂ of impurities fromthe 5 punp side
and the exhaust_s ﬁ@ EG@ evented. In order not to let inpurities
enter the i nt erifo 15:’0 » tifEa de 00k, 100 o Hilp, sueH 00 tail0Ps gepresentngities gas
: § i ntroduced. The gas |ntrpduced into the device has to have high purity
and is rel@heeprosends gaprepamtioni ahgmiseehame 1p9,i o takesoutnthramshert i 0021 v04d)e
device interior. Accordingly, a gas refining machine is needed to give the
gas hiigh 108,i hid befdrgei trahsfer nifagfbeeed 1050107, and 111 are handing-over
chambers. 106R, 106B, 106G, 106H, 109, 110, and 113 are film forming
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 info 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




to the filmformng device. In this way, oxygen, noisture, and other

impurities are renoved fromthe gas in advance and these inpurities Al ei6

prevented fromentering the device. Preferably, annealing for

degasification is conducted in vacuumto renove noisture and gas fromthe

substrate. The substrate is transferredﬁ 4romthe transfer 15 chanber 102
B ai

to the adiginmhdid e ekhe@itiRNthe harhas et u%'ﬁ?s upj ect ed
to annealing. If it is neﬁ%rs]sary to celrean t he gﬁgdg& sur a%:}gﬁh?%éﬁ gtrate

i s transf n 0t d oi ni retreatrrent
chanber o 15 ? @Jlage%@néﬁl%@gt@@&%@ %UI}OH%OQ?F %‘Hﬂpa*? |
organi c co | ayer__ma g formed, on the anode caqver.i ng the entlre
sur f ace. W’Hit uﬂ‘fhé gL passiblg for @GWS%\@@bqutmrﬁwhw ng
chanber for form n? a hi gh- rml ecul ar wei ght organic conpound | ayer. Wen
the fil myacuuar hese Ebl ip d8AtRag, Alsoe reveesq diffusit lobdmpaoritisprfeyirthe t he
substrate is set with its filmformng side facing downward in the

at nos pher pwmprsédsatidethe Bxhatistngbieer exebe phawhesd. 10h ohdér ot26 IGURFuBfes
i nverting mechani smand inverts the substrate suitably. If an aqueous -1

AUG 2006 iy ﬁl‘%llﬂfe'ri% of $he'd8Hcd, Ini? rﬁ% ki 4 hilfo Eltﬂ‘?)r ?}Uﬁ% e%a@ 83953}&%%& h the

filmis fornmed is transferred to t retreat nt c ere the

subst r at ea at me i cuumto

oi ot ure THEER PW?%%@&O B R S MR KPR e,
transfer chanber 102 to.the handi ng- over chanber 105 w t hgut exposi ng
the SubstieSPENE BACRIIEPHOT tonRradvEtion dp dhe ACKIceqRICTios. © AGRORBRElCA E8St he
t+ransfer chanber 104, where a transfer nechanism 104b transports the
subst r at erefiginghmachin i areeiled; te fisrbthe ge3aRgh pmritFEbefoay dt isf introduted img r ed
light is suitably forned on the anode 200 in the film form ng chanber

106R. 1bn thbefilex omtiag sdeeyde. hdnahist ey, FxJorMemoistule) Al Gther impurities are

removed from the gas in advance and these impurities are prevented from entering
the device.
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




to evaporation. Before the substrate is brought in the filmform ng chanber
106R, the substrate is set with its filmform ng side facing dowsiahidh 606

t he handi ng-over chanber 105 and the film form ng chanber 106R is

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

vacuum exhausted for evaporation to reggh a vacuumlevel of 5 x 10-3 Torr

(0. 665 Pajol@fion &ked naeﬁ‘o%lhaﬁkyfelgn Lihel Quithedafe SR \Qﬁf o th'@rﬁﬁfn h 5 &Hg%vgglraff '223

t he or ganl C COI’TpOUI’]d I'S vapori z resi stance heating

organic rdth strate en a. shytter (not
shown i nct? (gdwt‘?lgtﬁg%srétg%agﬂ" ﬁpmﬁ?m«?\/’égQ? at tdH. the ﬁﬂg’h‘if%ﬁﬁo&su %‘i’dﬁ%‘?‘b&
conpound i cattered upward, passes through an open| ng (not shown in the
dr awi ng) li“ﬁ“ CAEREH! 1y ‘(IH(S?V@H%KW the meistuge #nthedlm.and is 20 deposi ted on
the substrate. During evaporation, the substrate tenperature (Ti) is set
to 50 to 200C, Nex tratibpires lﬂﬁcmsn@nsﬂayredlfmnmm wraisfet chugnivaralfs. tolthe t i s
enbodi nent, a nelting pot in which an evaporation material is stored in

~advance bhersligmbeei shambien 05 swisleduti dxpRamly fhfe hitRerhie! 0 fiRy mrngmégﬂpsr S
106R, 106B, 106G and 110. Preferably, a melting pot is set in a

Lo ag FRbRnart 8048t SafiRhiking 10T ARttt Clalilier e OnER! W HaB0

shi pped froma AUG 2 materi a y sea &d Tsecond

cont ai ner h I 0|rre 1 duri.ng .shi t IS

int roduce%l éhatn ﬁnq?ﬁpé? %Bﬂftﬁéh%ﬁ %thettﬁ]é? ‘%‘g’é'f‘g cq’@@ﬂ? 3@ @\Rhanber

havi ng v Lim exPaust means i s connected to the filmformng chamber 106R,

the nel t?‘ﬁf; BBt Tar ¢mittipg ggd light i sugablynformed on sherarode 208coukedilmn an

/I Eert gas atnosphere in this chanber, and then the nelting pot is set in
e fil mibsmingghambeh&PoR| nly e emypleashmm hewg, plot Ednbiyanis Edroneat by i al

stored in the nelting pot are protected from contam nati on. Wen three

ki nds 10f delapbaitiens @Befofeothivrshbb@htedisBibhglftihahe B orndiflg chamber 106R,

the substrate is set with its film forming side 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,

15 107 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




organi c conpound filmfor emtting red light is fornmed in the fiquform' ng
“io chamber 106R, an organi c conpound filmfor emtting green |ight! AB6 2006
formed in the filmform ng chanber 106G and then an organi c conpound film
for emtting blue light is formed in the filmform ng chanber 106B. After
a desired EL | ayer 201 is forned on theszgnode 200, the substrate is

transf er r evhtériainmeker i preférblycbealbédrinl94ac il thgtahrndisndreoues sbribRr 107
- 15 without exposing the substrate to the air. The substrate is then

transter Behtodamchine dusnl @AY afd MTRRFodkRdd kol PRI RARNG chliaghen 108

whil e avoiding contact wth the air. Next, a trans I'Sm provi ded

in the tr f ch 0 ri he substrate tg the filmformn
chanber 1 tS;Ht?br%%gﬁ{lw&hgn@Iag{b% ?e{lfé“n%xa‘flﬁ]én @I’fﬁa'fg TPESRS, 132%“’3?{‘?@1 t
substrate,is_then transferred he filmform ng chanber 109 to forma
tr anspar et é‘ltlﬂdg%rt“i“\l}‘g ?IFE}rﬂ]i’erTh&#hithe rRERINg BYeds dpkent wat 19la e speomd
conductive filmforma lamnate to suitably forma cathode 202. Here, the
film PFor FPHHINERARDACUUMOO] ¥ an 1ved (Has atinosplxyp an dhisscHasmbengand) therdthdg as
an evaporation source and the filmform ng chanber 109 is a sputtering

devi ce hawiclitng pét Btset date filh fogaingheltenisdr. ald (e R3] @heltiAB P tanein
material. AU6 2006 40 The substrate is next transferred fromthe transfer

chanber 108, fhdtcHaesibiddn themR1ndg pRRaRSrokbd RolildRiinRlagiopct | ve 111 m 203.

Here, the filmformng chamnber 3 1s a sputtering device having a silicon

(arget or o o 1A Bt Rl 250t oAbl AL S e
ST Leoen B ToSEher 8" o Py rRsctere CoNLAL Lyt ogen gnd roen.

a light emtting el enent covered with a protective filmis forned on a
subst riat echamber 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

light is formed in the film forming chamber 106B.
After a desired EL layer 201 is formed on the anode 200, the substrate is
transferred from the transfer chamber 104a to the handing-over chamber 107
15 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 contact

i with the air,

Next, a transfer mechanism provided in the transfer chamber 108 brings
the substrate to the film forming chamber 110 to form a thin metal layer on the EL
20 layer 201. The substrate is then transferred to the film formi;lg chamber 109 to
form a transparent conductive film. The thin metal layer and the transparent
conductive film form a laminate to suitably form a cathode 202. Here, the film
forming chamber 110 is an evaporation apparatus having Mg and Ag as an
evaporation source and the film forming chamber 109 is a sputtering device having

25 at least a target made of a transparent conductive material.




Subsequently, the substrate on which the light emtting element is forned
iois transferred fromthe transfer chanber 108 to the handi ng-oVZrAUtﬁﬂﬂﬂﬁber
111, and to the transfer chanber 114 wi thout exposing the substrate to the
air. Fromthe transfer chanber 114, the substrate on which the |ight
emtting elenent is fornmed is transfergqgd to the sealing chanmber 116. It

i's preferabl e t'Dhe pilspgieid fc:AAARERrddFrdMEhe 8RS RY IR ling
substrate on which a 15 sealing men{)er ri or med. . 'Igﬁe ggg??%éégﬁgﬁ?ate is

s f
set int [ st dj 1 frpm the tsi.de..
Pref er abrf?,rﬁ{t?ﬁ% dshga i ngf153161“15(2tf{rogf}egi r}gogegﬁ]g%?ilghjng a%ﬁeég’l p}?g%lill’i’? h\’f&b‘ﬂgm
bef or ehand. i far, .exa ke. the sealing substrate | oadi.ng chanber 117 in
order to ¥ ilgtalﬁrl‘r’g‘tﬁﬂﬂg H’&F%aﬁﬁ&'?ﬁ'légﬂ targetiQirawitinen SEEMPE Ay Lreber
on 20 the, sealing suybstrate, the transfer chanber 114 is set to the
at nospher fcipeasBitiide tiliys founed aytheuetactive film by making theditfosphirhef
seal ing substrate |oading chanber to the dispenser chanber 115, and then
the seal ithg fimblrming dhembieng hiteogemahindgsphstehst raat etrhesphbee sohsiiage on
which the light emtting elenent is forned is formed. The sealing
subst r at eniotdgehiagl akgéh.seal i ng menber is formed is transferred to the 25
seal i ng chanber 116. | AUG 2006 41 Next, the substrate on which the Iight

emtting el ene i i i fi i i N-.vagyu r,in an
Tnert gas. at moshongn R atoyd sieHE RS 1Al - RRRE b RR i vk T Refiehy

el ement i s;.fornmed..and, the seali substrate which the sealing nmenber is
f or med ar%hgﬁ{ﬂgﬂn{% f’l&&%“ﬂ“&?ﬁ%‘iﬁa a@égqegaV%ﬁﬁBé%éarma} S‘E\Wéﬂ’g"ubst rates
13 filled with inert gas. In the exanple shown here, the sealing nenber is
$ormed on the sEHIseAvCHndhe selstratp waweltich thetighi emetingpiemenisadiormed
limtation and the sealing nenber may be forned on the substrate that has

t he | ilghtisdransfarrag &benthettrdmsferetatiber 408 to the handing-over chamber 111, and
to the tranéfer 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 (o 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.




The sealing nmenber is cured by using a UV ray irradiati on mechanism io
that is provided in the sealing chanber 116 to irradiate the pair .of AlPJQthﬁd
substrates with UV light. Al though the sealing nenber here is a UV-curable
"resin, there is no particular linitation and any adhesive can be used as
the sealing nenber. Then the pair of bbhded substrates is transferred from
the sealing chahls&h thessubgrate amhevhichndkelighthamigingl e memndist forted is
t ake- out chanber 119, where the pair of substrates is taken out of the
devi ce. Adegasfied hedannéwings én ofacting ORI A¢tivérk EhsopRIspher. SR e Fi 0.
. 8 nmakes it possible to avoid exposure of a light  emtting element to the
ai r bef or gubditate lon Ok hicRNhE 1§ : J j irtight
space., Therefore a F%Cgﬁh%glgﬁﬁ@?f%kmlﬁgg@ﬁéﬁgﬁné??E% g‘%’lqn%t%{%éﬁﬂ{ e
manuf act u The. deyi ¢ Kk it .possible to set an evaporatjon
mat eri al gﬁg\glrlrla |t§%I éfﬁggﬁég%ibgp 6??&9“%%% af%%gg{lecgt[o r‘?@&l CHYTpot' e
evaporation terial is stored .in.advance. In the_transfer chanber 114,
vacuum? SSB?Q%%EF% the ‘f"ﬁ:’sgra'r;ﬁstlﬁgﬂ ‘éﬁtﬁdgﬁ‘ﬁe&aé aln theecxpmls shewndere,
pressure repeatedly. On the other hand, the transfer chanbers 102, 104a,
and 108 H® seaingemiombpgryisyfmymesh ain |the realingrsubstrAelG P0G ved 2thEhe is no
manuf acturing apparatus nay be an in-line filmform ng device. The

descri pti partgiularihibion nad aheealhgneessirtapbe fforAtMBnahk ATHERIHE that
structure shown in Fig. 7B after a substrate on which a TFT and an anode

are al r epgytHedigit @nliftidy QuSRht fodRdldiErgRNUf act uri ng apparatus shown in
Fig. 8. 5 First ,glg subs]%ate on wﬁ?ch a‘3 T and an anode 400 are forned is

‘sgt in the pre ' r.101. .I.n order remove .as. nuch i.sture
\a'?d oxygen as ggégsu%?ﬁ Igg %Eggggraﬁc‘é?refltbx I51hEet te‘:ftvabrlae“; ifrgdigtion; W@Cg??‘éﬁ@r ation
chanber 1Q1 to the. rmstﬁglheri . pressure b)i i ntroduci n% inert gas into the
chanbel® a¥iah 1S REOVE rthe sealing chamber 116 to irradiate the pair of bonded

substrates with UV light. Although the sealing member here is a UV-curable

h an

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. VThe 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 othe: hand, the transfer chambers 102, 104a, and 108

25 are desirably vacuum all the time.




i s vacuum exhausted. The substrate is then transferred to the traflism%r 0
chanber ro 102 that is connected to the preparation chanber 101. The aZRC?de
400'is forned of a transparent conductive material, such as an indiumtin
conmpound or zinc oxide. Then the substrate is transferred fromthe
transfer chamber_ 102 tq the adjoining ffetreatment chamber 103, where
anode surface i dDbgMjudacuring apperatisigay bexn di-tiaeifm formingrderice heat
treatment, or the like. For anode surface cleaning, UV is ray irradiation-
in vacuum or ox{fgerdestrptien giveamt belot issatenplopededierof foridhzat jadfinate
treatnment, the substrate is irradiated with UV rays in an atnosphere

t ! ! . |. 3 t . . H 1 t .
cont ai ni ngreeteeBhawhlia Fieat7Mmafkehe SHRELIALS v@ﬁlcﬁoﬁgﬁqaégé)%g %hoﬂr&ll é%)l o

treatnment is effective when the anode is an oxide su . For
heat tre gﬁg; : L e i e in v te rafure.. equal
to or hi gﬁ%r Ofotrwél'ﬁ 1’%g%ﬁgjhtﬂlﬁgttﬁ%@g?lhf%émﬂlf%%@#ﬂpg%@ﬂﬂ%'tﬁne substrate
can w t hstand, referably 65 to. 150 Through the heat treafpent, oxygen,
noi sture, and ofﬁ@ﬁoaﬁuﬁﬁﬁ%ﬁqﬂe‘gﬁ Het B4 and aunodes 300 axe forped sawt in thed i n
the films fornmed on the substrate are renoved. Heating in vacuum prior to
evapor at i Brepazaligay ehamnbeyr 191. ok erdeirte reineve aELmpel andistuge and oxyaenl as
degraded by inpurities such as oxygen and 25 noisture. | AUG 2096 43 |f
necessar ypossiltilol in tdemsppit isngrdfesble o5 sbolle: Efd;ﬁﬁzttidiﬂ chayiber UDattol gheone

| ayer constituting an EL layer is fornmed on the anode 400 by transferring

the subsh@adsphdféprdsuhoBy iRKHBASHAS ihdrt tg‘%s G418 tgé :cgﬁz gt bfigr t @aﬁrﬁger{ber

ih

,Cganber 102 to the” handi ng-over chanber “105 an the transter c
:1Q4a fro j L r i,.sm 104b. brings t.he.substrate to the
i m for ming SRatekhBed, ToSRbARGTLIRE pnbeRa afhnd Wanelet Pt ng
| ayer bot he fornmed,in the film form ng cha r 106H. I n the exanple
shown IIQer{g(,]E’?ﬁra(-.I 1g1copapelpd itQ the, pramgragion W&Q%%@%@@Q i formedset i n
the filmformng chanber 106H with its film

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 1ZO). 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.




form ng side facing downward. Preferably, the filmform ng chanber i@ @g
vacuum exhaust ed before the substrate is brought in. Next, the su'bl;t gtz i's
transferred to the filmformng chanber 106R to formon the anode 400 an
EL | ayer that emts red light. In the exanple shown here, the EL layer is
formed by evapoypation. Before the substddte is brought in the filmformng
chanber 106R, t HeMSGB¥ Yot 801 apspaifing layey o5 haler wyeatiog kiyde the is amieng
downward jn the handi ng-over chanber 105 and the filmform ng chanber 106R
i s vacuurla¥gh&£easiytingomn &ladayes, ist foemkedl on ftbe moode clddnberidfd6Rring the
vacuum exhausted for evaporation to reach a vacuumlevel of 5 x 10-3 Torr

(0. 665 Pajubstratcot@c withelieeaidsing it1id- the tadr ﬁ@nﬁtlﬁatralﬁ'féﬁéhérﬁb&%aﬂeon’
e

t he organic compound is vaporized by 20 resistance heating an

vapor i zedh S{ARRIS ef SRRANAN VS 456 K R eehstg a&t}eli] 9043 'fp{ﬁ'% Ef@ﬁgh \Qgﬁ)gls?er

shutter (not shown in the drawn I'S opene or eéevapora

vapori ze I d s scattered, upward, passes thr an openi ng
(not sﬁodm?ll%fgﬁﬂp%@ @gﬁg}fﬁﬁgs %hr‘? § %%é?tﬁltogﬂggl\f‘%n%’t‘mg‘?ﬂ)ﬁﬁam L r afh Bole, and
is deposited. on the substrate. During evaporation, the substrate

t enper at UYRSTHPD) 13yer adhole drapspoginmdaxer bethf maxnby fepned insdieClilay
substrate heating neans. | AUG 2006 44 A nelting pot in which an

evapor at i wmieg ehpraber 406Hor du the cadnphe shdwn derarethe mlalayerke foised by i n a
filmformng chanber. Preferably, the nelting pot is set in the film

form ng chapoertionhi |'FheasibisttaftOisee i te fMirh Foih@gddHamtRr 6H REhA| filmhi pped
:,.fBom a material nmaker is preferably sealed in a second contai ner as the one
D,

Shoun | BRECTE o AP RSN B e

form ng chanber in that state. sira ( _
means |, s vag:?lﬂﬁﬁgﬁl?aqls{e% Bel}grgt'hle@u{)s?t{ra eri] %ﬁ%ﬁ?&r 106R, the melting pot is

t aken "out

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.




second container in vacuumor in an inert gas atnosphere in this cha
and then the nelting pot is set in the filmformng chanber. In tﬁlm[lﬁ,
the melting pot lo and the EL material stored in the nelting pot are
protected from contamination. Wen three kinds of EL layers are formed for
a full-color inmgge, an organic corrpoun‘él‘lf.i Imfor emtti ng red light is
formed in the ffYmeliHigPagn whithon evaBRatiom nutersali is starap anpdvandeab§ or
emtting green light is forned in the filmformng chanber 106G and then
an or gani matengdonakbrfis kenifiar filemfonming chhier. 15Pefchblyi Ehefxﬁéﬁfﬁg rpd’f g film
form ng chanber 106B. After a desired EL |ayer 401 is forned t he anode

400, the BUUR fikholming ERIEHET WRTe fabefailg%%?ﬁ%eﬁarfiﬁrth%hﬁfm% ﬁgﬁﬁ togdhe

. ot
handi ng- over chanber 1 wi t hout exposi substrate’'to’t P The

bt r om_ .t he.handi ng-over chanber 107 to the
Cranst or  ShaRborophs MACAA Gl Mt ofu Gt a%cqnﬁeco%‘?qmer?s Wecsgsary,
fil ' .as-.a, hal e injection Layer is fornmed on_the anode :
coveri g TR FEbedhientol Hhee hiferioins toiniidssedinioo e fyirsing
di oxyt hi ophene)/ poly(styrene sulfonic acid) (referred to as PEDOT/ PSS). The
manuf act u&?aﬁﬁbf’épﬁlaﬂmgﬁatéf BlegiraBlyrayclieanleerahdvingn viaonminexichatieeankols
formng a 25 hi gh-nol ecul ar wei ght organi c conpound | ayer. When the filmis

formed bycapiestedUs t@0flm 46mmingt dhagber NOGR) khé dteliiRg ol is lkeBRNAYIMGe t he
substrate is set with its filmformng side facing upward in the

at nosphersdezopd @9atsiser i MachaBrig a0 Kért gg% Ef;ﬁgésipﬁgé in! tﬂiéeéﬁ%lﬁe?,?aﬁﬁf"%ﬁh rate
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00 MRS SIS B e 5 B B
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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




the substrate to the filmform ng chanber 110 to formon the EL | ayer 401 a
metal |ayer that serves as a cathode 402. Here, the fil m form ng-dhsitomis
110 is an | o evaporation apparatus having A]JLi as an evaporati on source.
The substrate is next .transferred fromthe transfer chanber 108 to the film
form ng chanber 113 to forma protectivg film403 on the cathode 402

wi t hout i t he air. Here,5th filmformng.chanber 113 is a
sputteri nggétg%}ﬁég?‘ﬂgsﬁtnfgeﬁ“’gr PT ERRYIng: dhe S@?Stré‘tes 19 $L SR Lt rfﬁﬂ'éf‘?@?lggt . A
silicon ni.trifde. filmis 15 formed as the protective filmin a nitrogen

at nospher $95tagneHnygHEBe atmasphasicpressure.ogéhe deadimggurer chambegA0She
above steps, the lam nate structure shown in Fig. 7B, nanely, a |ight
enitting WIvenisihe suhatrateiswitatly.a Whenent agreolis bebutionfio usebtooform thylFshi,at e.
The subsequent steps are identical with those of the above-described 20

manuf act uthienguipstegedsyr avisithathlel Gilth RS0 il QkinsRertdiRlo NRE blGch@mpat e
structure shown in Fig. 7A. Accordingly, explanations thereof are omtted

R e R S A

the |amnate structure of Fi am nate s 7B

both. Als thi nbadi ment ..c be conbined freely wth Enbodi nent Modes 1
25 througﬂa%"@res‘&%%"d?‘%‘r‘é%{“‘ihegﬂmz. - | AUG 2006 46 [Enmbodi ment 4] This

enbodi nent gives a specific descrjption of a node of container for
transportation &F{“m 4 gppyienmechanismyprayidedrine theotrensfee chausber 108 brings
transportation is 5 a second container and is divided into an upper part
(721a) anidressubsinete tpdhe fijm2fobmningl tieamberolid wdiotai methe s 14yexi40g apeng 706,
4,a§2pri ng 705, a handle 710, a gas inlet 708, an O ring, and a clasp 702.
T

it e bt LTS Tl S LRSS
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 atmospherc
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 subscquent 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.




the fixing neans. The gas inlet 708 is provided in the |ower part of the
second i o container and serves as a gas path to keep the second cqn%gpQﬂmﬁ
depressurized. The 0 ring fixes the upper part 72la and the | ower

721b to each other. A first container 701 in which a refined evaporation
material is sealed is set in the second container. The second contai ner
may be fornmed of a material containing stainless steel. The first
container 701 may be formed of a materigl containing 15 titanium A

mat eri al ker seals a refined evaporation material in the first container
701. Theﬁﬁ%%?qﬂﬁ@ﬂt%bhtainer 701 is sealed in the second container by
putting the upper part 72l1a and the | ower part 721b together with the 0

ring and fixi ngTthie embpdanepagives alspeeifit déweriptverofpaniodé2dfbcorthinet ier cl asp
702. After that, the 20 pressure in the second container is reduced and the

at nospher granSpsianaedithdefereid i Osign @Al MOBRN b 708.
Adj usting thepspri ng %05,e trﬁe fiors cont al ngérﬁ%%l?f ?ga?f%(rggmgéé{t%@éﬁism ng

means 706, Q06§ EGﬁt@ﬁfgr TR 081 {fo E]ﬁ'%gggle éz?r? ?70%%5 Ledﬁh rl%we%gﬁief'?mg the

interior of the second contal ner exhaust SSUrl ze

ni trogen nosphere as.this, .even the I ght est uny o oxygen or
water is ?ﬁw&ﬁ% Congines bt é@m&wﬂﬁémﬁﬂrgﬁ AP inbatdla 70,8 Rigsmons 47
The container is transferred in this state to a light emtting device
maker, wi8fean (& rimgy and @orlasy A2 70he ifixing mdans F00dy povided dn théapper .
Thereafter, the evaporation material is sublimted by heating to form an

evapor at i partfofl the $ecefiércantaimerofohfix apfitst ontainierex ael spring 703 PréRutkaress
mpnitor (quartz 5 oscillator or the like) and a shutter are al so shi pped

I\ st e RIS SYAOMMHI SRRSO BTN
where g MebhiaferPRld SLvkd G4 MoED Al & 383 Ahb WcHRY %r()irx?aliﬂerwgépcrgssiu%zed.
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
Ly 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 cbntainer 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.




vacuum sealed in a container is taken out of the container and set in an
evaporation | o source holder in the setting chamber while avoi di ng fchith #6k
to the air. The nelting pot is transferred fromthe setting chanber by a
transfer robot wi thout exposing the pot to the air. Preferably, the

setting chanber too has vacuum exhaust qeans and neans for heating a
i

melting pot is.also provided in.th set &’n cha r. 15 A mechani smfor
transferring t ﬁ@’ef F?rgtf'“n(%ﬁ? Lhapsterry fns’%éﬁ @gteitﬁ & 8&%‘@6‘#&8 deymecamaker, 721 t o
a filmformng chanber is described referring to Figs. 9A and 9B. Fig. 9A
shows i n %hetei g frss onianperc ke set706 an feyaporasion chetdterng Thereafte t8e a
transfer nmechanism and a |ifting mechanism 711. The rotating nount 713 is

for mountevagotdtiensmatenidl issublinneed 62 heatinguy folbmt dieevaposdtionofitndi ner is
stored. 20 The transfer nechanismtransports the first container. The

setting chanberpgeferabliyaGRmdr Qrtg,hg?lf ig,gg@gg/;&r,rﬂ F0nf MRERRESs Hbﬁi@} "Rﬁnlgﬁére in

the setting chanber can be cContr at nosphere controll1ng ans

t hr oug inl transf mechani sm.of this enbodi ment is..not

i ed (s RRAODRE e S iR Bl R 0" il “hE kL B0 theE hpondyios
container 701 and.picks it up for transportation by 25 gripping the head of
t he cont APPFAUSHAMOPEEERQSIngHelnin Satay transport the AUG 2006 48 first
contai ner by clutching the container at the sides. In this setting chanber,
t he second contlai tes embasliment! omsetthg chambémiy comnacted7 1@ anfilin fdreniogasp
702 undone. Since the interior is vacuum the container does not fall

apart wheshahitercwhsge a0melngnsangfillethenth e prgssratien | matdhial)s Hitds S
anber is reduced by the atnosphere controlling nmeans. As the pressure in

e set tafuNRHRY i tof Ao ERRA Bt B IHRGREAAAPL 3h 16 ey REGATy e0ual

to each other, the second contalner becones ready to open. e upper part
Zﬁ éar gé a:slgﬁlaceﬁgl(égc{%g ﬁlomeaisgﬁfngi hddbe" wiile B oi%l?neg 'ebhtdcP Yo n&%hgirr].i Sl and
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
confainer 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
1s for mounting the second container 721 in which the first _t_:ontainer 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 controlied 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




713 rotates around a rotary axis 712 to nove the |ower part 721b of the
second io container and the first container. The first container 701 AU§ 2006
then transferred by the transfer nmechanismto the evaporati on chanber
where the first container 701 is set in the evaporation source hol der (not
shown in the drawing). Thereafter, the gyaporation material is sublimated

by the hegati .ded in the evaporation source holder to start
filmforna ‘%’torbgm@ﬁégsbsyugwcﬁﬂ%ﬂw ttaég%‘rpqﬁg? F%ﬁs'mat erial is scattered toward
t he substrate ai‘ a shutter Cg_‘not shown in the draw ng) provided in the
evaporati on sout®diioteidng ichagibenethedsacong ¢antainer dy phacednon the retatinger ed
evaporation material is deposited on the substrate to forma |ight

- emtting mopat 718 rvwithuttiengdasp 72 endermmns Rinté tig inggrior,is satwalm, thejcentdiner

| ayer, an electron transporting |layer, and electron injection |layer). 20

After thedevaper Bl pari whe® MY &bgsv02 Reudddn®l CRRhah®Pkedstrd inf thedefde Of
the evaporation source holder and is transferred to the setting char%oer.

The first c?ﬁ?ﬁ&ais%ﬂu%ﬁl Bi?'?ﬁb Moéppﬁger1@oﬂt%{lg glzéattﬂﬁ( nAs ﬁ@%}é@sshfb ;n’{]ﬂ]fm and

drawi ng) o e secon cont al ner t 1's se e rotati‘ng nou

is sealed_i,n the second container .by. putting the.upper part 721a of .the
second coﬁ?tgpge&ainﬁbeﬁlaé’(geﬁlePPré’F%}rﬁt}Pyt}lgﬁ‘?@O%g cpptaly rggqﬁogn}%gguq s'9seaffed i n
t he sane second container (the upper part and the | ower 1 AUG 2006 49 part
bot h) in RHEEntherseeaRd KeBtHIRG; brsamesgeatie to 0gBR. o Ahe tUDRgT @ett Tal ek the
After the first container is sealed in the second container, the setting

chanber i seemand comtaiher isstakers ptiehy thepliftmgunechdfiem $dd el tho rbaitingrmoent hen
taken out of the setting chanber, fastened with the clasp 702, and

t.r/ansf err gU3 tiotdtdrearmandrd adtarpliglk.- 712 0 afovel (B0 180%er AR shmvoRrhexasae of a
setting chamber in which nore than one first container 701 can be set. In
R e R
- transfer gechap irﬁse%%%%r% tfootﬁleterv%;r)]c?rfa 15¥1icrl]1gm%e; iwrh?atfe 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 scaled in the same second container (the upper part and the lower




container, and a lifting nechanism 902a. A filmform ng chanber 906 has an

i 0 evaporation source holder 903 and a nechanismfor noving the evang gy on
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 Chi er 905 and the filmformng

chanber :aq] 101 ch.. hrouygh_a.qat e val ve 900. ,The

at nos phe%gaq%pgm elﬁ;uélﬂ: fl? Eghﬁﬁgb%?}ai %&ﬁ&gg}n ht?el?%'g ﬁﬂlgﬂ}%ge\gge giwr]ﬁ%’p hé}- !
control li nmeans t.hr ough gas, inlet. The upper part of the second

cont ai ne rtﬂg fust goqtaalggﬁls?;ppﬁ:gda the S%C@Pdé"é’mﬁéﬂqfnﬂlﬁ Segﬁ}ﬂa‘f'l@t“ébeﬂl 158 tottheugh
the place is not shown in the drawing. Alternatively, a robot may be

provi ded dtmospherés puesstent Tharsseond entding isc Huembéakencowheftihd sedtimgfi | m
form ng chanber to nove the, whol e evaporation 20 source fromthe film

form ng ofiamitet, fastchbe witletheaddspen2, aharbasfeaad (6 eie Matceiedpikati on nateri al
in the evaporation source in the pretreatnment chanber. In this way, an

e ‘ | ment chal . :
evapor ati on sourieg oM Jhel FE smbagl %%ﬁ@lﬁgﬁ apﬁetﬂ‘n:l%%h&%& iowH re

clean. Also, this enbodi nent can reel'y wth any one o 25
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[ Enbodi éﬁ@%@?ﬁg&@gg@gi‘ @A?Q&%Sse?w FERleS, T flb §etting ChAmRLE ) e
of a nmulti-chanber type manyfacturing apparatus in which manuf act uri ng
process 405 g3 dfPFﬁfﬁ]@ Bags V97 encwhicenial dush Fﬂ@tai@r%&aianm ewcopig. 11
shows a multi-chanber manufacturing apparatus which has gates 500a to
500y, tr aeeftaineshdbdetan bo2set,504aansios meghanisan 08l gor Hasmhifengingy er first
,eganbers 505, 507, and 511, a preparation chanber 501, a first filmformng
chamber Sfd@ithiner, seoadiffing méchanisnig 02anbey HBRA6HImiag tohhnbet 906 hay gh NY

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 thfough 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

g ) 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.




| o chanber 506G, a fourth filmformng chanber 506R, a fifth filmformn
chanber 506E, other filmform ng chanbers 509, 510, 512, 513, and 158,100
setting chanbers 526R, 526G 52613, 526E, and 526H in whi ch evaporation
sources are set, pretreatnent chanbers 503a and 503b, a sealing chanber
516, a mask stock chanber 524, a sealing substrate stock chanber 530,
cassette chanbers 520a and 15 520b, a tray putting stage 521, and a

t ake- out chanber 519. The transfer chanmggr 504a is provided with a
transfer @%@Hirﬁéﬂt 4b for transferring a substrate 504c. Simlarly,

ot her transter chantérs are provided with their own transfer nechanisns.
Shown below is i, Proc dure of manufacturing a light emtting device after
20 a substrate oHISWSIEIPdEMeRhgiey avith rigferencecite o) bharexampld avfor (a
partition wall) covering an end of the anode are already forned is brought
into the multfchember riype apparfactusing happardtos Fh gwhith. a Imartuiectadiag proess t he
device to be manufactured is an active matrix light emtting device, a

thin fisl nfronafsinshgn fhenslectede {osdalifg dAHBmata. current control ling TFT) is
formed on the substrate in advance along with other 25 thin film .

Lransi stors (1 neluding ey e Aich mafth g a0 ALL S, Yigkols 1 AL

2006 51 conposed of thin filmtransistors. a us

shown in Ej o bhge used f r assi.ye ., matrix |ight
it ng 00 48 SO0 JpRsP SBhBER 00 S0k 0h THE BAE UK dbriienererdz0a
or the casgetie g ng(%; 520b. Wien the substrate is a |large-sized

substr at eC%fIB CIgx Jﬂ% V7,30 531 Rrepamition) chambers 3Bkt a ditst ifdms dormingt he
cassette chanber 520b. When the substrate has normal size (for exanple, 127
wum x 127chambert B86Bbs tseaord i filns dbrming tchembas SHIGB; & héirde fil&H2 @ermihge
cassette is transferred to the tray putting stage 521 to set a plurality

of subst r eliaRbemSG6G, @fourth fllm fSARINERRAIRY SOBR, aAiftHsh TBHRiOMMbGN an
anode and an insulator covering an end of the
S06E, 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 sealirig 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.
E 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 insulatdr (a partition wall)
covering an end of the anode are already forméd 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




| o anode are forned) set in a cassette chanber is transferred to the
transfer chamber 518. Preferably, the substrate is cleaned before {sgigimg
it in the cassette chanber by washing the surface of the first el ectrode
(anode) with a porous sponge (typically made of PVA (pol yvinyl al cohol) or
nyl on) di pped in an al kal escent 15 surfglﬁt ant to renove dusts on the

surface i _. The, washi mechani s be. g..washi ng
devi ce w%%&gg&ﬁéﬂmﬁ%?%égﬁtoﬁ%t hfgﬁ&arliuﬁ%éun%m%@%ﬁﬁw%a@gbifr ate
face while rot ing%gbout the axis parallel to the substrate face.

Al t er nat i%ﬂ?ﬁ“ (ORARMIREIUNG A Paps K nabidx HehbemitHae devicte with a PVA
di sc brush that_cones into contact with the substrate face while rotating
about 20 the adfisstpdrepanblitoae 45 sed in Hbe sedssetteatbarhbere 5282 famr theacddskne
containing an organic conpound is fornmed, the substrate is preferably

subj ect ecchambearf2dbi ngVhen the yugirdios delgas-§ivedbhiiratd [iforagagatle Ngod S
conducted in a baking chanber 523 connected to the transfer chanmber 518.

Next, & henfHRSE6E®Rtm),S tHe! @ﬁb%ftl%féne‘?éjﬁétr ﬁf”tﬁe{‘ga%sﬁﬁ@%fhgﬁlb%?%f iﬂrﬁwglg;tﬁfgi ded

25 with the substraté transfer chani sm e preparation cha 01. In

the I Al |.n e f thi nbodirent,. the.robot

pr ovi degcéluﬁgt?%g t{s‘lrgé-ﬁ;g}?l gi gﬁ%ﬁg‘lﬁ%‘g@ﬁ%’ %ﬁ%?‘nﬁﬁ@@ﬂ&% §1étgsérabep§si e Bown so
that the jnverted substrate is, transferred to the preparation, chanmber 501.

. In this éhﬁ&&?fr?zﬁ‘?tal I 32Rsf e cassplife s srﬂesfﬁgreﬁésttﬁattr%Buamgo@tag@ri c
pressure._ The preparation chanber 501 is 5 connected to a vacuum exhaust
process cldnieaict apturalityedfosudisirgies dne ttay (clge, 30 muspBEPiMMYr essure by

,,'rgtroduci ng inert gas into the chanber after the chanber is

wdcuum exhaust edl.sublteats (oatwhich drs ahd®Nahd anshoulard dovetig 4 aing brthghanber

502 that is connected to the preparation chanber 501. Preferably, the
transk@r 40aeeE fefded) 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
comntact with the substrate face while rotating about the axis parallel to the subsirate
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
coﬁnected 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




io is vacuum exhausted in advance and remai ns vacuum so that the chanber
contains as little noisture and oxygen as possible. The vacuunlng@ME&%B
process chanber is provided with a magnetic |levitation turbonole

punp, a cryopunp, or a dry punp. The punp naekes it possible for the -
transfer chanber connected to the prepakgti on chanber to reach a 10-6 15

53 cn

vacuum | e ' ) , V REfusion of . urities fromthe
parp. 81 det anaEiepltg, sy AelP of M3 onteRinRl, ok dtBig? hrividele vht Traselidt
inmpuritie nt e he interior of the device, inert gas such as nitrogen or
ngEI e gasa?aéneli’ff{t$ ]d%ﬁ%%(ﬁl.lm *Pﬁé“&agaﬁenwse@%éewni 0 glaf ﬂgﬁ: HNFricd Sbstrats Kave
high purity and is refined by a gas refini ng]ma_chi ne prior to introduction
to the delfpeseirpd dpi te. prpesatioinnghymber §83. 28 rthisi pinbgdireenti ke itansfeded t o
give the gas high purity before it is introduced into the filmformng

devi ce. |chamber Syis kepy gethe atbspheringtesdurer Thp prdpar@torfeambaninied from
the gas in advance and these inpurities are prevented fromentering the

devi ces | Eomhekiddmé oNtvalciiRg eﬁh&@@!@oﬁeﬁpeﬁ bk apAr gﬂ%&lférémg,n SfY 96 wfeer ©
the film 25 is not necessary and if it is desired td renove the film the

seloct veryyoBhERE riESEt Ay MaRing Fydef et P UL SRAPR h S e Samtis® 10

pr et r eat nent Cha”‘%ﬁ{ 50§a has pl asma generati ng neans, which generates

pl asma fof® ‘@Y 8y exciting one or nmore kinds of gas sel ect ed from
the group consisting of Ar, H F, and 0. Selective renpval of the 5 film
for renoving unhkeaa®alrgteptsr tham draasfemedi to theldrpoéen bhambyr 02 e Bf a
Agsk. The pretreatnment chamber 503a nay have a UV irradiation nechanism for
*‘IB ray ireamlieatedorn the mropatetionichag®et 56081 MPRéferdbly, ahe erankfer ashaitbes FoRnkage,

the substrate is preferably heated in vacuum
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 10° 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




i mredi ately before formng a filmcontaining an organic conpound by |o
evaporation. Accordingly, the substrate is transferred to the pretﬂeﬁdiﬁrﬂﬁ[iﬁt
chanber 503b and is subjected to annealing for degasification in vacuum (5
x 10-3 Torr (0.665 Pa) or |ower, preferably, 10-4 to 10-6 Pa) to

t horoughly renove noisture and gas fr the substrate. The pretreatnent

chanber 5 h i OSF} heat hed .heaters) to heat. plural
subst r at egﬁﬁlﬁ?iu ?lger?ﬁtdt}ﬂ&gi ﬁgaéﬂé) uSr(g]ayﬁ g@ei%vqiggpgpgt? éﬁg%w&z}ﬁ: Iogcﬂrgﬁmc
substrate maﬁ be iﬁmdwi ﬁhed bet ween f|at heaters to beat both sides. O
course a SU/HRPYRd Hims, Jdemugkeaimenp chembeplida haoplsmegangrtingsmerns, i s
particularly effective when organic resins are used to forman interlayer

i nsul at i nghi¢h graerates plasmpt fosrdixa¢tichinge hy sexciinge one ganinore dsndss of gai | y
absorb noisture and cause gas | eakage. In this case, the noisture absorbed

i s renoveskléethfrarahe puoi eossidtiig of ArbHf ® and @.N Sdedtiv@y&hoeANdRiHRI Ng an
organi ¢ conpound at 100 to 250' C, preferabfy 150 to 200'C, for 30 m nutes

or | onger fiffickok Nemokvirg; Uﬁﬁéb%tsgﬁggpérﬁoh@aﬁoﬁeoiscﬂﬁ e Ptlsbib® by fhRrugOoffynut es.

After the vacuum heating descri bed above, the substrate I1s"transterred

fromthe transf to t handi pg- ov chanber 505, from which
the o5 B8RS oFhe PraFRTineRtlibeStoaney B L FARTRR n Bz pis ROl
exposi ng bglto.tf;]g.air. 1 AYG 2006 54 The substrate is then transferred to
the film Por YIRS anege Ruriaepseatmen13, and 506E connected to the
transfer chanber 504a to form as needed | ow nolecular weight organic
conpound | ayer sint baler derayeichshiidtagej Hicesutistnatd Bypreferablyohented amspouuing
Aayers, light emtting |ayers, electron transporting |ayers, and s el ectron

‘i) ect i onichmydiascly ThefcrsbSonaing mayfike tomasfiggrad bigmit heokbatad eby
chanmber 502 to the filmform ng chanber 506H for evaporation. In the film

o SRR, SRR I AL TR e e,
chamber 503b and is subjected to annealing for degasification in vacuum (5 x 107
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.




at nospheric pressure or reduced pressure. The substrate may be placed
vertically ioto forma filmby the inkjet nethod in vacuum A fllm?reNU\Y;zp[g
as a hole injection layer (an anode buffer layer) is fornmed on the firs
el-ectrode (anode) by applying to the entire surface an aqueous sol ution. of
pol y(et hyl ene di oxyt hi ophene)/ poly(styjene sul fonic aci d) (referred to ‘as

PEDOT/ PSS) , an ni /| C r

(referred to as ﬁ]ﬁ#@g%) Sqﬁ%ﬁ%@&eﬁgé&{%% NEX%SFI%F %Eg’e% t hen
baking th bstra The bakin preferaply carried o in the baking
chanbar  5390HA a1d: SOFF, Gueetrd ty dRe (TR Chamdhers SAiS HOEMER Gsamcsdéright
material by spin coating or other application nmethod inproves the

| evel nesslowdnelsevier viciglsaorganiceompauind lapenvebiattsesreeamhelz dejectian layewser age
and uniformty in th| ckness. In particular, the light emtting layer is 20

gi ven a uhofeotramsgurtikg dagersp h}gho\enﬁqmgmimgn dle@fén ¢MInSpording JaReishiapdcase,
it is preferable to put vacuum heating (at 100 to 200°C) in inediately

bef or e st h@lefctrbﬁ‘l ot [@érspy ?N@%ﬁﬁé’t}é@ Nmd If‘é tfaBEfehl@hefﬂo ﬁé 'tgz[hsk&y er is

formed by application. he vacuum eatl ng be con ucte

pretreat ng surfa of the flrst

el ectrode %11&% € |£°t%g§ﬁg‘dfo&ﬂ‘?fg§ﬁ é}i]ﬁ cY8pe Prate is transferred
to the cassette c nd .t he thefl mformng 1 AUG 2006 55
chanber, an agq ugbggengmfﬁﬁn%ﬁﬂw%ﬂ ety peide dﬁlJSSE‘}?Ih ilaysm anay hsofopmedyr ene
sulfonlc aC| d) (referred to as PEDOI/PSS) is applied to the entire surface
to form afrom phighwmaleciar weight esaserial B theninktjelems thiosk oragpén iceating@nsdear r ed

\gg t he baki ng chanber 523 to pre-bake the filmat 80" C for 10 m nutes and
k

e the hirhesphtriz @oesSufeosr sdubedpiissurehe Thdhabstedte nisy bd pluckd seaicliyed to
the pretreatnment chanber 503b and subjected to vacuum heating (heat ed at

170" C foor t3ehrH é‘ﬁﬂﬁ%)ﬁﬂ'{é lﬁﬁiéterﬁetﬁlea 1§% kUt @sfiich @Eﬁ%@?@&;ﬁor Pl

evaporation, and the “substrate iIs trans erred to th Hanbers

S06R, 506@3;@?[‘&11 205R B’HﬁQQ%er?Xstbﬂn%% de SHESHL AL Sad (%node) by applymg 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,

15 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

20 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

25 substrate is transferred to the cassette chamber and then to the film forming




the air to formlight emtting |layers by evaporation. If the anode is
formed fromlo an ITOfilmin particular and has concave and convex] &y 2006
mnute particles on the surface, the influence of these can be reduced by
setting the thickness of the PEDOI/PSS filmto 30 mm or nore. PEDOI/ PSS
applied to an ITO fil mhas poor wettabiktity. Therefore the wettability of
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pure vvatgir j{?&er the first application, the surface quality is inproved
and at t h8lmdving p fckpessof S0mef the sebstrate intransferrediiq thel haking clasmbgined.
20 The PEDOT/ PSS film fornmed by spin coating covers the entire surface.
Accor di ngb¥3 to pré-bake gfectihblae 800C fot @0 tinates andrimke the filinomts208°Ct fog ahi | m
that cover end faces and perineter of the substrate, a termnal portion, a

regi on swhioer, dhecaibiade: andhen lauRferdd € ahe senbaeiad dnnrghsotdend and
ot her connection regions. The selective renoval is conducted by 02 ashing
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Now, a description IS given o orm ng” chanber’s

50613, 506 and.506H. The, filmform chambers 506R, .506 50613, 506E,
and soen SepERE VBN ds et lovt b et ot BE Ruriels i Bagheded, iethe
evaporati%ﬁj S&Jrce hol ders has 5 a plurality of containers (nelting pots)
i n whi ch Bimferming chapparss2iR H06G, and §06B avithoutirxpesimgothgt substratsuioc e
,_»hjl ders are set in the filmform ng chanbers. The substrate is set face
‘dewn, an theapotafomm light kmiting lagemsdy avapesatioron i the gnadCisfornredtfireml i ke,
and resistance heating is conducted to selectively forma film by

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 applicatioﬁ of a PEDOT/PSS solution is

15 improved by washing the film with purc 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.




evaporation. The evaporation mask is stocked in the mask stock chanmber 524
to and transferred to a filmforning chamber upon evaporation as neédgi. 2008
Since the mnmask stock chanber is enpty during evaporation, a substrate on
which a filmis already formed or a substrate that has finished processing
may be stocked in the mask stock chanb - The filmform ng chanber 532 is
a spare evapor ajy r far . 'ngﬂ9 J ayer containin r | C
conmpound or a nfedf[ogﬁ an%%%%aon 1§5g1$/§§,§p ?fé’fuﬁfggpglg ﬁan%ﬁ%%@ set in
t hese fi l?@é“?{ﬁﬂ' %{&%s using the follow ng manufacturing system In
this manu (5% *a container (typically a nelting pot) in which
an EL material is stored in advance by a material naker is used to forma
film The melti h§e fide fosmpngehanalixtrg S6hRp H8GGT HOMB + HISE2 @ndefiOsl] edchrizdver
whil e sealed in a second container and then is introduced to a film

f orni ng chmvhble évapbhatonssaires heMetdaatEadnﬁoﬂ:meteaﬂaE@faﬁioﬁ soRtcerhdldedsthas
exposing it to the air. Desirably, the setting chanbers 526R, 526G 52613,

526H, and, HApalikaYE B ﬁ%a%@ he 1f,i
form ng c%anberltssaSOGgR?taiS&%géémgo 1 ,E)S%%ﬁ[ﬁ%%lﬂEES%g%?%?iﬁgx%gbégf e&'ﬁg {yai r or

cont af nor Sadbe EPapARRIRBREE Adlps A g AT dd BRORh D4k bn 0Pl Ty

chanbers. - | es of. the setting chanbers are sho in Figs. .9A and 9B
and Figs. S‘%%g%nﬁ Sfb%%c.e VR Hne ratipnpapagk F?gal{z&S’F\‘qgﬂdPO%lO@Lu% ai¢GP
stored in the nelting pot can be protected from contam nation. Metal masks
may be sébdhediken anderesisianasghedimgbér soadered 506@ledvelB fosreH filandy526E.
B~Light emtting elements that emt light of single color (typically white)
| i ght evedporstiory €Tgrentporatioh madl iy sdcked &€ nhe anbkbituek Ichahibet @24a ful |
color image are formed by accordingly choosing EL materials set in the

Filmfgr U&ﬁwtrﬁﬂﬁlﬁiﬁ%ﬂ% a3ARforAlRSchalt®Br upOPEVaRfiol & nedRi. | gha iR 2@

light emtting el enment that

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 e¢xhaust means are connected to the film forming chambers 506R, 506G,
506B, 506H, and 506E are exhausted of air or set to an inert gas atmosphere to

25 take melting pots out of second containers and set the melting pot in the film




emts green light is obtained by formng a hole transporting |ayer or a
hole io injection layer in the filmform ng chanber 506H, form ng-& AUGGHE
emtting layer (G in the filmform ng chanber 506G form ng an ‘el ectron
transporting layer or an electron injection layer in the filmformation
chanber 506E, and then formng a cathage on this |amnate. To obtain |ight
emtting glenments for a full color .image, or. . instance, a | e

Cr ansport [HGRR By BPIGErs, Hfamiiny BF Heosithg chambem 4yhon o m HES 2 Fager

(R, and ﬁlr?]f el ectron tran5forti ng lLayer or an electron injection |layer are

| ayer ed i ABAMeFigsnl@nand; 1081 olnihigy Wenanisesltisg prt ard 4g Bl magenidrsieiedn nask

for R then a hole transporting layer or a hole injection |ayer, a |ight
em tting Imjler n{eBing pahdanrbepmttctod fromnepmamimgiohay Metal neaskelmay ben
injection layer are layered in order in the filmformng chanber 506G

using an eweRed af iheRefhpkcHa@ibers SLERNMSBGARA TR G26HRAGAGRHKENY | ayer or a
hole injection layer, alight emtting | ayer (B), and an el ectron

LhanPal T 19, sty Ui LBARA DB 1O GeVRRIASorl AYSICERly R4 |

the filmformng c using an evaporatron mnas or hen a
cat hode j.s,foroed. An or iC CO und | ayer, . whi.c m t ite |light and
whi cn 15 LEnbeiEe AP WeCrRRa, Brory. nagane gt Y &t chlar malhy
em ssion colors, is either a | AUG 2006 58 three wavel ength tyﬁe t hat

i ncl udes e fpampd by ageordingly chegsingrlle matemials iseiuia, the film formingahambest h
type that utilizes conplenmentary color of blue and yellow or bl ue-green

and or angB06R, 5B6Ge5068H506 and 6G6E! eFontinsimceba Hgin readitting oleenenf ithat
fqQrm ng chanber. For instance, when a white light emtting elenment is 5

‘oBt ai ned ERem grebhr REhMAY BbRmgd byY BStnfing 2R ol € AFRRPAHIR Y fer & Wr Bblef i | M
form ng chanmbers having plural evaporation source hol ders i'n which plural

B PR I, BSOS AR PTG LSRR IR, o
source hot(c}frin the film forming chamber 506G, forming an clectron 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 506R 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 506R 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




has p-Et TA. Z sealed therein. A third evaporation source holder has Al g3
sealed io therein. A fourth evaporation source hol der has seal ed .tipqwﬁim}ﬁan
EL material obtained by doping Alg3 with Nile Red that is ared lig
emtting pignent. A fifth evaporation source holder has Al g3 seal ed

therein. The evaporation source holderssgMth the evaporation materials
[

sealed th i i : i EaQr nLaAg The first
Co fith cucsoraidenih iy (iR IHERRES priffuk colPr 181 2R 8N Blugr fFis. on
t he subst e vapgratign and |ayer the filnms Specifically, TTD
fromthe h'@ bswagélggg&aﬁp%n&?gﬂt@geﬁo?cﬁlégl%}@néﬂﬂI"rqlr‘&rt 8§ bx;?‘gr?é'élt VROV i s
deposi ted m/ evap%i on on the entire surface of the substrate.

Ther eaf t ePluc-greep Praget hed it lighy spuftiag dameatinesy helfoemed sn one
sublimated, Alg3 fromthe third evaporation source holder is sublinated,
Al g3 : N FiémRéernfingnehdmbérourtion idetanvapeheni owisiceilipht fephititig ietemerhl igrat ed,
and Alg3 fromthe fifth evaporation source holder is sublinmated to deposit

t he matser bbtanédrfesigha edaeorRivedngn { hid @ofipolBaelagbr,! ubgty ate.
Then a cathode is forned to conpl e%ie msfﬁ‘% Iigﬁkﬂoerri tta?ng’ Eﬁler%leﬁgﬁ{
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suitably layered. After that, e su e is transterred fr

transfer r AUG 2906 59 504a, t.0 t he handi ng-ove hapber 507, and
then to tﬁ%%gﬁgke?recgﬁﬁﬁ’f?e?re@@? 'V\n'%‘ h’éﬁﬂevé'PB{?é‘ioﬁgS%Pﬁcé” é‘l@%’f & romAtiche
air. Next,.,a fransfer mechanismset in the transfer chanber 508 brings the
Subst r at edinRAIGETTRY 16 A g L seataskthessin. ¢ & sasent gvapemtida soTres hddérnde
m13y 5 be an inorganic film (MAg, MIn, CaF2, LiF, CaN, or |like other

all oy fil has orEEAL Ismaledrtirectihy Aothindapeapatation sduraé tiol desrhaandl@rsealeinent
that belongs to Goup | or 2 in the periodic table, or a |l am nate of these

fi 1 ms)1of otirezeinby A \fapahadvapdratiesl SELrESHoMANER LRId Hbreihnat Fad mabMAL €7 i ng
may be used to formthe cathode.
obtained by doping Alqs with Nile Red that is a red light emitting pigment. A
fifth evaporation source holder has Algs 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
Ty and is deposited by evaporation on the entire surface of the substrate. Thereafter,
p-EtTAZ from thc second evaporation source holder is sublimated, Alq; from the
third evaporation source holder is sublimated, Algs : Nile Red from the fourth
20 evaporation source holder is sublimated, and Algs 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




| f an upward em ssion type light emtting device is to be manufactured, the
io cathode is preferably transparent or translucent and a thin (1“ﬂd\UﬁdU[]ﬁrr)
filmof one of the above netals or a lamnate of a thin (1 to 10 nm film
of one of the above netals and a transparent conductive filmis used as

the cathode. In this case, a transpare conductive (ITQO indiumtin oxide

b
alloy) fi Wlel X de- 74 oxh4ee - il a4 NC
oxi de (Zn%ga af| rtr%l @giraﬂtﬂL@{)?‘ﬁe@ds}ﬁ?%r ﬁ%g Eg@ hﬁ%l gdpglt%?g@a?ﬁ?rl %Wﬁerf ?tﬁn
formng ch er 509. | i ght itLting element having a |am nate structure
is conpl ewggg?trﬁxé’ﬁéwg ﬁég%a?&%ﬁ‘@ﬁgr: Before sealing, the substrate may be
transferred to the filmformng chanber 513 that is connected to the
transfer chanbdNedpa transfer mechgnisme set in tthe deansfep ¢hiamhesr508 biings dhe
nitroxide filmas a protective film The filmform ng chanber 513 here has

a silicomsubatrgietto thedilini femiogidantiber 40, todorm $ichthode, nTheicdthddar@ey. For
exanple, a silicon nitride filmis fornmed on the cathode by using a silicon

targets anRdaseidrzBSictien MBS MES, | Calt Ne.iF] CANT 8F (kP St fili?, & a

nitrogen atnosphére or an atnosphere containing nitrogen and argon.

Al ternati in fi d nl contal nin [ i a CN
fiim o i oo B dordya BB R of ffh Uiy ERERat Brffnts 1o s
protective film A diamnd-l.ike carbon fil DLC fil C be forned by
pl asma C,\/]EOE i the P?f“ggc drtlengr @ﬂﬂ)‘ﬁlﬁt&(ﬁ&%@ &7@?) gr@@ar SVERRIABPR on
resonance (ECR) CVD, hot filanent CVD, or the like), the flane nethod,
sput t er i fipIng Easishenas watipgr alnstead, spiitering mpp batusew to farm the dathagle. | n
,Eazm ng the 5 film hydrogen gas and hydrocar bon-based gas (for exanple,
N

CA, or CoIf hfijupward cussdom sypecligliticomtiigsdavide ishe &l marnfastaed, theni zed
by gl ow discharge to accelerate the ions and make them col |l i de agai nst the

cat hodg t@iNbieCR pRefefi iti‘a%sp:ﬁ%hf oPtragsiiSerRAH 28%in (1 N6 nkdy fRY oP8né Or med

usi ng as reaction gas 1-14 gas
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-Zn0O) 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 nifride 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




and N2 gas. A.DLC filmand a CNfilmare insulating filnms transparent or io
transl ucent to visible light. "Transparent to visible |ight" nears! AHG6HG a
80 to 100%transmittance to visible |i ht whereas "translucent to visible
light" neans 9 having a 50 to 80%transmttance to visible light. In this
enbodi ment, a lamuate of a first inorggpic insulating film a

stress- f efdiing, [t Blotdtif2rinRCON aiQSUANKE it Al DI &l ficlpped as

a 15 protective on the cat hode. I nst'ance, I'rs org
insulating filmis; for y . transf [ th bstrate to fjilmformng
chanber 5 mﬁf’?@( f%?‘?éng‘(:(g\{ oquﬁcgﬁy %ﬁﬁ%@%@éﬁh@@mﬁ%@ﬁsehgﬁgf erred
to the filmformng chanber 532 to formthe h grosco_Eic and transparent

st r ess- r efyAotroR resonange(HERLC VR dint filament GNIbragdhe bkeb thotlameanethhd, | i ke)
is formed by evaporation, and then 20 the substrate is brought back to the

film fornipygtecingber bsard ¢mpboation, Hases evaporationpogées tikensid ddimmiggf them
Next, the substrate on which the light emtting elenent is fornmed is

transf er rigiinf Epiropbe ghs and hgtrdoasiiebaRedSds Yfd e dnse) @91'49(@%2;1??%%@{) h 511

wi t hout exposing the substrate to the air and then transferre e 25
hend - g1 GO REEsEidn ' st Uy NS AR IO S B oy LA RIS |
o sot 1 raselorled Pt St b dBe S nEA RN R A o ich P utidieat o
anneal | ngPeln b dBARPHALaidnlod 1 MGy volorBILd: WoE A ceriier ehmbar gies. |
-avseal i ng nmenber for bonding the sealing substrate and the substrate on
:\V\Ai ch theud ght gasii t Ai By.Clfdnenndi 3 C€Nr fibd 4re Ewohtiophfitms srémspaedt @
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 insulafing'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
. 3 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 308 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




the sealing substrate, the sealing nenber is fornmed on the sealing
substrate in a sealing nmenber form ng chanber 555. Then, the sealiings 7006
substrate is transferred io to the sealing substrate stock chanber 530. The
seal ing substrate may be provided with a desiccant in the sealing nenber
form ng chanber 555. In the exanple shgyn here, the sealing nmenber is
formed on yn VL., 1: dS N rti. r .

o at P ochalfibsC B e ?ﬁégtﬁﬁ%ﬁ"e‘} Vbrr@éﬁb@eflé%%g[aﬁu%@lgt ARRL 8 iefred s o
the |ight idLl | ement fornmed reon. 15 Then the substrate on which
the |i ghttrgﬁ%tﬁrfaagog?ee%ﬁpgic algg’?ﬁé]gg'and the sealing substrate on which
the sealing nenper is fornmed are bonded to each other in the sealing
chanber 516. Thé sedimg sbsatscls set framethe mntside pgdarecrivespreparation & j2on
mechanismthat is provided in the sealing chanber 516 to irradiate the

pai r of besalieg subsitatetleadinigt lchiivbki git7. APtdferably, tthe sedinghgubstedter isher e
is a 20 U/-curable resin, there is no particular limtation and any

adhesi e giehjetted usednacalidghen SRRLUAD iesRBce TlaerdiAb¥e TholdARECshE Wi at es
is transferred fromthe sealing chanber 516 to the transfer chanber 514,

and to th sout a e t I Ly Of S IS+t aken out
of the de%%%&ﬁgsg AIstEeg%:h? {nggc}j‘% 1?#(3} E@re o?1 dp%e ﬂ%%nsli’fl g}é u%l{bg{grg%pggga%s
shown in Fi 11 00 62 kes.it -passi ble to ayoid exposure of a
oht eni T ¥EED fo5 Pt apiPRRE elsrbei foraghlo withathng aoaReR o <
conpletely sealed in an airtight space. Therefore a light emtting device
of high rthe saslingspbstatep therdgalimgomgmber is fommed on fhe Sealing auhstrate 514, t he
,ssbstrate is transferred at the atnospheric pressure and vacuumis 5

“al't er nat eskalinghmambict foyeingathantrehSiSe. atTHehe tlrt ssalinpaubstrate ds staneferred -
repeatedly to renove noisture. On the other hand, the transfer chanbers

502, S@4ato angl RBfngagitbstar) SaRKY cHRAGHEM 0. (TR tdelBng TidstrhRN TGS yehanber
518 is kept at the

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
scaling 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 pfovided in the sealing chamber 516 torir.radiate the
pair of bonded substrates with UV light. Although the scaling member here is a

20 UV-curable resin, there is no particular limitation and any adhelsive 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 chambe; 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




at mospheric pressure. Al though not shown in the drawi ng, the manufacturing
apparatus has a io control device for controlling workings of fLlmfgon ng
chanbers, a control device for transferring a substrate between process
chanbers, and a control device for <controlling paths to nove a substrate
to process chanbers for automation. Thegganufacturing apparatus shown in

hai bérln Dt R SRR Qijlﬁ%é‘gb?ﬂﬁ.c’gﬁtﬁé%‘nm S Z%@lﬁta(if"*?fof‘%tyﬁise
et al SErT?h%h%Wﬂimsse Lopletely Mkt BORLAFUGH sEppar of berctarciahBdt

contai ning an, organic conmpound is formed, and then a transparent or
trans| ucepmigingyice af high relahfiticne ber manvfachredt aln (ha transfegyhamben  and
a transparent conductive film is formed. The term upward em ssion type 20
| i ght em S14nghelsahemater &f eraasfeorednaeltherenimosphesit Phedsughtandergs@igdis N an
organic conpound |ayer is transmtted through a cathode before it is

em tted oplgindRd Wit Manwbast YirhdpRROAf ﬂwﬁnﬁ nbmr&@m Ypdaed ®

capable of forming a downward em ssion type |i ting e enen

i casere R BRAERLE YOhHE AR, IRE IR0 %g&%géﬁsa‘\i;b;? v gggrsgpéc“ ve

filmis brou € manutacturing appa

.organi c conp und i.s formed, d then cat hod 06. 63 forned from

o etal (RO QPRI (ARl B Hiownbat (BANeS SSTSTey oL igHiept i 16 ng

el ement refers to an elenent in V\/mch Ilght generated in an organic

conpound ﬂ‘é@@ﬁp eYiaPESSSUtCowar d a TFr from the anode that is a transparent

,S;ectrode and is transmtted through the substrate. 5 Al so, this enbodi nent
n be conbi nedAltheegly naittshobnbirdilie dtavidagde shel mandfa@in® ppafatidodgant 1,

2, or 4. The system of the present invention does not need glass jars,

whi ch 1¢sugbntyol 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




end up as industrial waste, and therefore is environnentally friendly. In
addition, io0 since a material maker stores, or refines and stores) éiﬁ?ﬁ]ﬁ
material directly in a container, a light emtting device maker does not
have to buy an EL material in excess and can use a relatively expensive EL
material efficiently. The present inventﬁi3on elimnates the need to nove an

EL mater| rlﬁffd)ﬁ‘oﬁ‘f .a%@%? g@fo&&%ﬁf&ﬂ“ Wﬁée{e{?ﬁ@ﬁ%flﬂk%issﬁg{{@ggg”Pélt ting

device nmaker 1s relieve e wor K of erring an

bet ween contai ners and the maker qnl as to performa sinple operatjon to
set in an8 \5@% Sfeﬂ‘b%?afﬁﬁ%ﬁ afudn aeq%‘gﬁ’ﬁlgi”ﬁe‘?’g’lcﬁ fl%mu 5?Peéﬂtegmrrﬁfle‘?rlgﬁmq s
stored, or refined and stored, by a material neker in advance. As a

resul t, tﬁ@‘@ﬁ%&gﬁﬁﬁ% trayelsybpwaied 2 Thd gramethe ppedmithainisc an thosparent
realize a manufacturing systemin which 20 the process is thoroughly

aut onat edeleotrodprand és trimsmitted ulytomgh thasubwtate.as an i ntegrated cl osed
system capabl e of avoiding inpurity contam nation. No matter how pure EL

materi gl “a nmat epigd, thRk@ibdlifeheesn blé REABined frédpayith En%%ﬁﬂ#gtie i!rx&dﬁegﬁ

inmpurity contam nation as long as a light emttihg device noves the

EL materi al Nens fn prior art. Accordingly, the 25 purity
of an EL ﬁrrg?gglﬁ\gﬁﬁ(r%ﬁﬁo lﬁk)étgl?rlrhizh ra‘:‘"ned and a limtation is inposed on the

AUG 2006 64 purity. According to the present invention, an extrenely high
purity can be nmintained for an EL nmaterial which is provided by the
material maker and the material is subjected to evaporation at the |ight
em tting devi ceTHaRESteH) elHbatbreseadinvientjon doepnet needglasstjarss whitlausuadly t he
‘;pl)esent invention makes it possible to 5 readily cope with future

ub't r apur ecid upsisendedisial wadte Auifd AROEforE& s NMDNRENGIN MdAdIB: 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 E1 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




1. A manufacturing nethod conprising: refining an evaporation material at a
mat eri al maker; storing the evaporation material in a first containérians
sealing the first container that ~stores the evaporation material in a

second container at the material naker; transferring the second contai ner
to a light emtting device maker; introgycing the second container into a

manuf act Uiy, aPRILALIHE ttﬁ@?réé ptm il naql gﬁ‘% fy rﬂgéﬁﬂ?e%f? é%%kbng the

first container out of“the se con al ner;

cont ai ner urin ar atus for ratl on. met hod

accor di ng"f ﬂltﬁlﬂgd @i%“m tr?%?ﬂ ?hé%pﬁ%vﬁ@%ffﬁ FsmgtFHP]equkFF @R tg@cond
cont ai ner one f. in an inert gas atnosphere and in vacuum and, after an
evapor at | GAteR3{ ds isybjecied 9 gvappratipe at dhe dighéremisting Llewirei makhe without

manuf act uri ng apparatus w thout exposing the container to the air. 3. A
met hod aciedndinggits pucityiamil is.whEhati i3, diee prasent aotentipngnalgaitapessitiaso pl ur al
process chanbers equi pped wi th vacuum exhaust neans, a process chanber

wher e Sh&eﬁdﬂﬁt:op@ﬁ'nﬂh&lunﬁ'édlﬁaﬁlﬁkﬂﬁiﬁer&flsthe second cont ai ner, and a
vacuum evaporati on apparatus. 4. A nethod according to claim1l, wherein the
first container is a nelting pot. 5. A nmethod according to clal m 1, wherein
the first container is a nelting pot that can be sealed with a Iid
attached thereto. 6. A nethod according to claim1l, wherein the second
container is a light-shielding container. 7. A nethod according to claim
1, wherein the second container is a container that can wthstand
depressurization and pressurization. 8. A nethod according to claiml,
..;-waerei-n the material nmaker cleans at |east one of the first container and
‘t e second container. 66 1 AUG 2006 9. A nethod according to claim1,
wherein the material maker recovers the evaporation material adhered to the
inner walls of the first container after evaporation for recycling.




10. A method according to claim 1, wherein the manufacturing apparatus is a
vacuum evaporation apparatus. 11. A nethod according to claim 1_%92%

t he manufacturing apparatus is a nmultgs chanber having at | east on m
evaporation apparatus. 12. A manufacturing nethod conprising: transferring
a first container and a second container froman apparatus naker to a

mat er i AVHRAKEY CLABVIEDI ISy an evaporation material at the material naker;
storing the evaporation material in the first container and sealing the

first cont.aA renufictiging siclicbcdnipeistipapor ati on material in the second
container at the nmaterial, maker; transferring the second container to a
i ght emitt i"RigNIBS 97 eErREtion materil ahymatesigl Tsecond container into a

manuf act uri ng, ARRAL @&dg&%rﬁi%n%ﬁh‘%eﬁd&%% 250 ohlafi@r %%V.e%ﬁn% % ; t&{ﬁfhiﬁ&‘fﬁdﬁg the

first contai ner "out of the second container; a eat e first
cont ai rseares the etmponaivnfmaaténial iimg seqopd cattamef sithematedakbhalem; 13. A net hod

according tqg claim 12, wherein the first container is stored in the second
cont ai ner ﬁ@nﬁéﬂf"rgjfﬁﬁs‘?cﬂﬂ Poragge%tpﬁdb%‘ﬁ%‘%ée‘ﬂ??@él%um and, after an

evapor at i on iRkl the sscopll @bREinet o %%éxﬁif&%fﬁdgsapgbﬁﬁﬁ% i B8 emittin
manuf act uri ng apparatus w thout exposing the container to the air. 14

met hod dgeise meikenanddakiha the firgt contesneziont ofthe seond sontainemgndippar at us has
plural progess. cha rs_.equi d with vacuum exhapst nmeans, a process
Chanber nherSagnet ARG cSnEtt BRRE il Bell Bk RPN O E MR8 ny c bt i mer
and a vacuum evaporati on apparatus. 15. A nmethod according to claim 12,
wherein the first container is a nelting pot. 16. A nethod according to

cl ai m 12, 2wAemethad tageordingsto daim i mdereins the Hest contgingots staed indhe serondeal ed
i th Pl - 7 i ng.:
W a (Jghg\l,ﬁ} bAS e &qﬁéﬁ ggs atmjos@gé%] %1?(9 o va@Zﬁn}]{ Sﬁ?,%fﬁéﬁg??@gﬁﬂﬁl%ﬁgnﬁo

claim12, erern the second con I's a
is stored, the container is placed in the manufacturing apparatus without exposing the

container to the air.

3. A method according to claim 1, 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.

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

5. A method according to claim 1, wherein the first container is a melting pot that can be
sealed with a lid attached thereto.

6. A method according to claim I, wherein the second container is a light-shielding

container,

7. A method according to claim 1, wherein the second container is a container that can

withstand depressurization and pressurization.

8. A method according to claim 1, wherein the material maker cleans at least one of the

first container and the second container.




container. 18. A nethod according to claim 12, wherein the second contai ner
is a container that can wthstand depressurization and pressurizan@PQ%gQ.
A nethod according to claim 12, wherebf® the material naker cleans at |east
one of the first container and the second container. 20. A nethod
according to claim 12, wherein the material maker recovers the evaporation
mat eri al Sdfanethod acqording i eleimdl mherin theemptierialtmeken redonets the eegporation
evapor q‘%&t%alfaﬁﬁeréf&ytﬂa Ll w%ljis ofothg?iga%gnt%ﬁl%f) % ér%g%(;o?atﬁ)lnaf'ome%ggin nerein t he
manuf acturi ng apparatus 1's a vacuum evaporation apparatus. . A et hod
according to claim 12, wherein the manufacturing apparatus is a nulti
chanber having at | east one vacuum evaporation apparatus. 23.. A

manuf act ut¥ng m%tfl%a@é(#ﬂg itQickim rulcreia the spanylacRiing AOpHRIL; i @r VasHELa
first cRRbGhNG] afpasd |ight emtting device maker to a material maker;
refining an evaporation material at the material maker; storing the
evaporation material in the first container and sealing the first container

t hat stor he evapor at.i on terial in the second container at the..

it ori al kb BeUPA PRI CHED ol CEMICIEoiE ARHBHACHG TN PN et lfing
devi ce JRBMBES havity 8ISt 31 vaBSurd eGAdatontppaiRk. | Nto a manufacturing
apparatus at the light emtting evi ce naker and taking the first

cont ai ner out of the second container; and heating the first container in
t he manuf agt uring. [ s for evaporation. 24. A nethod according to

cl ai m 23, ?E\Ah‘g}né ‘aﬁﬁgggi%re?%(’dc%)m%mé? is stored in the second contgai ner
one of in anrdngRfringgafirstt CoREINET dod dedod \CREMUIR ddeh adfappirame reM@Pes at i on

material is stored, the container is placed in the manufacturing apparatus
Wi t houtMERHIMaksTit he container to the air. - | AUG 2006 68

refining an evaporation material at the material maker;

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;

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; and

heating the first container in the manufacturing apparatus for evaporation.

13. A method 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 apparatus without exposing the

container to the air.

14. A method according to claim 12, wherein the manufacturing apparatas 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.

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

16. A method according to claim 12, wherein the first container is a melting pot that can

be sealed with a lid attached thereto.




25. A nmethod according to claim 23, wherein the manufacturing appar_gt@iﬂﬁ)ﬁs
plural process chanbers equi pped wth vacuum exhaust neans, a proces
chanmber where the first container is6fTaken out of the second contai ner,
and a vacuum evaporati on apparatus. 26. A nmethod according to claim 23,
wherein the first container is a nelting pot. 27. A nethod according to

cl ai m 23, 1'Wharmeethod mecording tto elaimal hevherein ghers¢coned gopteiner frar lightwshitldingeal ed
with a lLApttached thereto. 28. A method according to claim 23, wherein

t he second container is a light-shielding container. 29. A nethod
according to claim 23, wherein the second container is a container that can
V\,ithstandlg\f{gressuri zatjion and pressurization. 30. A nethod according to

cl ai m 23, 1{fe mathpd argondeedto; Aatmnkd arhegsin ifsseqnd coataines iea penteingr thet Gagy
cont ai %EhS%thengiS%?ﬁ%g%&ﬂ &dsR8%ation. 1- A nmethod according to claim 23,

wherein the mat er recovers the evaporation naterial adhered to
the inner walls of the first container after evaporation for recycling. 32.

A net hod cording to glaim23, erein the mapufacturin aratus. is a

vacuum eig-p‘gﬁ‘fﬁ" cﬁ?faﬁ’rga{“f’l? _m§\§{]w eLeHt @%@%Wﬁ%‘l?@géﬁg%oﬁ?;?f%er ein
t he mamfaehtiid dndRacadidcohifer Ul t1 chanber having at | east one vacuum
evaporation apparatus. 34. A manufacturing nmethod conprising: transferring

a first container and a second container froma light emtting device

maker to erJd al maker: refini,ng,an.eyvaporation. material  at the materi al
maker ;- ot PR o Sie oicbirlar S PRt R RNl PR ENeE hEvandirtSRa | ng
the firfiteSdndbéro@ o tht ader Hall§ 65tht TstRvARBIALAQ VIR SidnAor tdyéllig. second
container at the material maker; transferring the second container to the

light emtting device maker; - | AUG 2006 69
21. A method according to claim 12, wherein the manufacturing apparatus is a vacuum

evaporation apparatus.

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

chamber having at least one vacuum evaporation apparatus.

23. A manufacturing method comprising:

transferring a second container and a first container from a light emitting device
maker to a material maker;

refining an evaporation material at the material maker;

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;

transferring the second container to the 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; and

heating the first container in the manufacturing apparatus for evaporation.

24. A method 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.




introducing the second container into a nanufacturing apparatus at the
light enmitting device maker and taking the first container out oﬂﬂH&ZﬂUﬁ
second container; heating the first céhtainer in the manufacturing
apparatus for evaporation; and taking the first contai ner out of the
manuf acturin aratus and scaling the first container in the second
cont ai ner 2% ogtmetggtﬂ @ﬁcqrﬁmgdgmlanhag Wheneint the mpmyiactenng appagptaehacplurataker

h di I , '
st GBSt KR Gty vih FRAURECDRESY hBah fufeell afiber B RS o

at nosphengirRn thifenvag dtheadsbndabhRined hind \GaRAGEH eRipofdiodlappdratu.s stored, the
container is placed in the manufacturing apparatus w thout exposing the

container to the air. 36. A nethod accordl ng to claim 34, wherein the

oot U 9 RARRAIREUTINIAR ch13) whOERGRS Bk RATRRES: BMUARCHH | P vacuum

exhaust neans, a processc cont ai ner s taken out of
t he second container, and a vacuum evaporatl on apparatus. 37. A method

accordi ng c 34 wherein t st coptainer. is a It|n 38. A
mothod aclbr %w@n AcCPIding t@zﬁlalmqjé artiprein & TSt pomeARals AdRelfias B ‘n‘gf‘tt‘iaﬁg pot
that caf sehied 6@/ Ath MabheBhbiesh, attached thereto. 39. A nethod according to
claim 34, wherein the second container is a |light-shielding container. 40.

A nmet hod accordi ng to claim 34, wherein the second contai ner is a container

t hat can i hst pressur zat n_.and essuri,zati on. t,nod
heaor ar ng2 oA RERRE aGCRRR IR 20 aRitn Ohe REibhe SBhialie i b TROERE o
t he fid’oﬁ{airfée_nt ai ner and the second container. 42. A nmethod according to

claim 34, wherein the material maker recovers the evaporation naterial
adhered to the inner walls of the first container after evaporation for

recycl ! 090 A hndtidd &00RkngB ctilm 5 WA aRGEEFH hidier 38 £ LBhviiher MACLR' N T De

manuf act uri ng apparatus |
withstand depressurization and pressunzatlon.

30. A method according to claim 23, wherein the material maker cleans at least one of the

first container and the second container,

31. A method 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.

32. A method according to claim 23, wherein the manufacturing apparatus is a vacuum

evaporation apparatus.

33. A method according to claim 23, wherein the manufacturing apparatus is a multi

chamber having at least one vacuum evaporation apparatus.

34. A manufacturing method 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;
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;

transferring the second container to the light emitting device maker;




evaporati on apparatus. 44. A method according to claim 34, wherei 0 qt 7006
manuf acturing apparatus is a multi chanber having at |east one vacuu
evapor ati on apparatus. 45. A manufact89ing nethod conprising: transferring
first and second containers froma second place to a first place; refining
an evaporation material at the first place; storing the evapgratiaon,
material i n ipEAUCIEshc sepongicaBtamen inte SFnAnwiactHEng InPsTatusqH ke helyt emittinghe

second NS ot kil fd i3 A out EARSLEIHL bl 15t and second

containers to the seco ce; 1 ntroducing st "and second cont ai ners
i nt o a manuflzeting thadirstippamatymn thathanafictugingtahparhtus &ir ceapuratiomeandut of t he
second cont aginer at .the second place; heating.the first container in the
manuf act ur i 6‘“_3%5@?53{%50 n“-‘éﬁgﬁaﬁfdﬁ@“&%ﬁ%ﬁf}{@ "l‘HPéIaF‘FSr%r_fdoé 08t %lﬂgﬁut of
the manheiedfih THe 38RA8 kiR do SRR Ihd BEnthin:S fromCHRIBH /il gt iFicgecond
container to transfer the first and second containers fromthe Second

pl ace trakenéo the matersll awder. and storing again the evaporation material in the

first container at the first place. 46. A nethod according to claim 45,
wherein the first container is a nelting pot. 47. A method according to

cl ai m 45, 33h&meithod Aeotdihg to eRath 34N@hetehn thefkt tdihil@lis kivadd Bethe sb&ndeal ed
with a lid attached thereto. 48. A nmethod according to claim45, wherein

the fi reoptajgiesene peibancinsrt ganatEpsplsreendin vavuemrand) after e cueporafiontmategler
wal | c@nt aj far c] i.ng. t cqQrgli | aj,m 45,
wher oi 1 (A6 B &k’ &) phEQY §) AP mitachult AURGS SIAL00 ctBofighlil

nmet hod caotadred tothetanr. cl ai m 45, wherein the manufacturing apparatus is a
vacuum evaporation apparatus. - | AUG 2006 71

36. A method according to claim 34, 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.
37. A method according to claim 34, wherein the first container is a melting pot.

38. A method according to claim 34, wherein the first container is a melting pot that can

be sealed with a lid attached thereto.

39. A method according to claim 34, wherein the second container is a light-shielding

container.

40. A method according to claim 34, wherein the second container is a container that can

withstand depressurization and pressurization.

41. A method according to claim 34, wherein the material maker cleans at least one of the

first container and the second container.

42. A method according to claim 34, wherein the material maker recovers the evaporation

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




51. A nethod according to claim45, wherein the manufacturing appaQ§gmiﬂms
a nulti chanber having at |east one vacuum evaporati on apparatus. .
manuf act uri ng net hod conprising: refi®ng an evaporation material and
storing it in a first container at a first place sealing the first
container in a second container at the first place; placing in an

evapor at i 63 &ppethed accordieg seelsim domhareie theananufadtining aperatis ista Yrowemi ner
out of éﬁﬁ%ﬁﬂ%ﬁpﬁﬂmﬁﬁgiainer at a second place; and heating the first

contai ner” placed i n the evaporation apparatus for evaporation at the
second place. 53. A manufacturing nethod conprising: sealing a first
container in .a sec contai ner, the first contai ner storing a refined

nd : 1
organi ¢ méfefi Bethgd agcqndmg; topelaims 34; whersi engaryfactyipd APPEERAS &5 AdRUltint 0 a
Manuf acdhdfbBoh AR Mot \BLullA Sy, st nmeans at a second pl ace;
taking the first conf%i%er out o?lﬁﬁgﬂgg?gn ﬁfé'ontainer; and heating the
first container for evaporation in the manufacturing apparatus. 54. A
met hod acgordi n 0, claimb3, wherein the first container has on its inner
wal |'s an 3§HSEH@BEﬁEP8ﬁ qé%QﬁﬁWﬂﬁﬁ%% subl i mation. 55. A method accor ding
to clai m 53, trafeRb@igfidshehdeBGIH ConfBARS Frdin d fcdf ﬁﬂ@e‘)@raqirbﬂﬂacefmt erial. 56.
A light emtting device characterized by using the manufacturing nethod as
cl ai med i n refimipgag gvaporation material at the first place;

storing the evaporation material in the first container and sealing the first container in
the second container at the first place;

transferring the first and second containers to the second place;

introducing the first and second containers into a manufacturing apparatus and taking
the first container out of the second container at the second place;

heating the first container in the manufacturing apparatus for evaporation;

taking the first container out of the manufacturing apparatus and sealing the first
container in the second container to transfer the first and second containers from the second
place to the first place; and

storing again the evaporation material in the first container at the first place.
46. A method according to claim 45, wherein the first container is a melting pot.

47. A method according to claim 45, wherein the first container is a melting pot that can
be sealed with a lid attached thereto.

48. A method according to claim 45, wherein the first place recovers the evaporation

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

49. A method according to claim 45, wherein the first place cleans the first and second

containers.

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

evaporation apparatus.
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51. A method according to claim 45, wherein the manufacturing apparatus is a multi

chamber having at least one vacuum evaporation apparatus.

52. A manufacturing method comprising:
refining an evaporation material and storing it in a first container at a first place
sealing the first container in a second container at the first place;
placing in an evaporation apparatus the second container and taking the first container
out of the second container at a second place; and

heating the first container placed in the evaporation apparatus for evaporation at the

second place.

53. A manufacturing method comprising:
sealing a first container in a second container, the first container storing a refined
organic material at a first place;
introducing the second container into a manufacturing apparatus that has vacuum
exhaust means at a second place;
taking the first container out of the second container; and

heating the first container for evaporation in the manufacturing apparatus.

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.

56. A light emitting device characterized by using the manufacturing method as claimed

in claim 53.




