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| NVENTION 1. Field of the Invention The present invention r mww
manuf act uri ng apparatus for an organic el ectrol um nescence di splgyseand a
met hod of the sanme. 2. Description of the Related Art An organic

el ectrol um nescence elenent is structured by an organic | ri sed of
an organic material sandw ched between el ectrodes conprisammnuﬁaﬁw HMe and
a cathode. It is known that When voltage is applied across

el ectrodes, electrons and holes are injected fromthe cathode *8¥#2*anode
into the organi aPPARATUG! ANDe METHOD FOH MANUFACTUREN®NAR ©OReaArmt. These

el ectrons and holes reconbine to emt light. In such an organic

el ectrol um nescence el enenELETTRODUMINESUENCGE DIgpEx®npl e several hundreds
to several tens of thousands of cd/n2 1s obtained wth a driving voltage of
| ess than 10V. Further, the organic el ectrolum nescence el enment can emt

| i ght having a suitable color by suitable selection of the | um nous

materi al, that igack8RoblbobESEaR! IifoEefradly Due to this, a display using
organi c el ectrol um nescence elenents is 2 regarded as promsing as a

mul ti-colored orqfull-gplpgededigl! 8y ;gke the place of a cathode ray
tube (CRT) display. As t é&a oveﬁgeSCY%gg organic | ayer, an organic | ayer

conprised of three to $ﬁ¥$ ﬁég&k@digggg@kgprg%?%%@s E%yg{s such as a hol e

injection layer, a hole ster |layer, a emtting |layer, and an

el ectric charﬁg ig'ection | ayer_is nown. Each .of Qpe orgfnic materia
Layers | s PORERCEYTTABOFPRAEEETE SHTor T 10E Bl S ReC ey TuppRsgence
processi ng,ch er. Each organic erial layer nmay be vapor deposited in
same procé%%?&%?%haﬁge?.m§§88afPgél % consists of aligning a mask
arranged in a processing chanper an vi ng.openi ngs corresponding to the
pi xel s of a disdfay Wl SER) %??a?g Pgﬁdgglﬁﬁﬁg & processing chanber,
inserting different vapor deposition materials in a pluyrality of heating
vessels arranged in t POERREF Gl eRERBEPMLBPAESBERIEIEMSR Y He® or gani ¢
material |ayers, and heating these to cause the evaporation of the

mat eri al s.8HRYeFed PYf 8RnPRE2RACOAGIFITC QOHRHLSQThRE SR @FganHBFural ity of
organic material layers in the sanme processing chanber as described above,
t here are n#eexiahdyanddjebedhhetyeepcledegtmedss rmpirbred sof o f or mi ng
the organic | ayer becones extrenely | onger and mass production of a display
usi ng or g@amaede| aedral gathedeends is3kajommerhbat gvher freltage That is, when

form ng an organic |ayer conprised of a plurality of organic material
| ayers in apgplied across these electrodes, electrons and holes are

injected from the cathode and anode into the organic layer
of the organic electroluminescence element. These electrons
and holes recombine to emit light.

In such an organic electroluminescence element,
a luminesceﬁce of for example several hundreds to several
tens of thousands of cd/m2 is obtained with a driving
voltage of less than 10V. Further, the organic
electroluminescence element can emit light having a
suitable color by suitable selection of the luminous
material, that is, the fluorescent material. Due to this, a

display using organic electroluminescence elements is



same processing chanber, it is necessary to heat each vapor deposition
material for each vapor deposition, arelatively long tinme is needed until
reaching the desired tenperature, and a relatively long tinme is needed
until an evaporation rate of a vapor deposition source becones stable. Due
tothis, a waiting tine before starting vapor deposition for each organic
materi al | ayer becones |onger. As a resuft, it takes an extrenely long tine
to forman organic |ayer. On the other side, by heating the vapor
deposition materials to a predetermined tenperature at all tinmes to
stabilize the eVAReraLi 9Poh2keng! LsPECANEE ROSTIRR (3 SN Elbidifoai ti ng
tinme before starting the vapor gep05|t|on #or each organic material |ayer.
However, ""3&%1‘%9%&@9}9&'%@ i‘gcgrgﬁmacc%ﬁx%rcfealralgaytﬁ{l?é:o(éﬁf)oondl ng to
one vapor depdsition source, vapor deposition materials also evaporated
fron1othera§§) adeposition sources, so wastefull consunption of materials
cannot be avoirded ' The organic materials used for an organic

el ectrol um nescence el ﬁ{rfpr%gear%gvery ecé)st lg/ sort he.gr guctri on cost of the
organi c |ayer swells antf LRV 1S ThEP Rl sSF BBt R8T ot 2X di spl ay
usi ng organi c el ectyol um nescenpce el ts becones diffi uh%. 4 A
Lechni que FFIRH G TAYSRCPPRFHF Sdd0ENERGEE E8uSaY by HAFHA P EFABt Gani o
| ayer in the sanp:grocessing chanber js_disclosed for, exanple in Japanese
Unexani ned "Pdiednita PulRye%s | DRCP kBRaf) hRYe anjeesden Hayedhovd BRIRI cati on
di scl oses a techni que of arranging processi ng chanbers for vapor deposition
of the diffteraamfer ghaiver med etight| apétéingodayes v A0F AT HRHRFT BAd
transferring a substrate between the processing chanbers through the vacuum
chanber. Byrhdimgrrinigcthenvhpverdépokhewon BRchhefortgwniargantfial | ayers
to different processing chanbers, it becones possible to greatly shorten
the waiti ngratiemidbrlapers nyst fiermadobydwpport detrosditricus afhdthe abi | i zi ng
the evaporation rate. However, if dispersing the vapor deposition of

organic material in a processing chamber.

Each organic material layer may be vapor

deposited in same processing chamber. Specifically, this

consists of aligning a mask arranged in a processing

chamber and having openings corresponding to the pixels of

a display with a substrate loaded into the processing

chamber, inserting different vapor deposition materials in

a plurality of heating vessels arranged in the processing

chamber corresponding to the organic material layers, and

heating these to cause the evaporation of the materials.

However, if forming an organic layer comprised

of a plurality of organic material layers in the same

processing chamber as described above, there are the

disadvantages that a cycle time of the process for forming

the organic layer becomes extremely longer and mass

production of a display using organic electroluminescence



the organic material |ayers to different processing chanbers, alignnent
wor k between the substrate and mask beconmes necessary in each processing
chanber. Due to this, it is inpossible to sufficiently shorten the cycle
time of the process for formng an organic |ayer. Further, during the

al i gnment work, the vapor deposition materials are wasted. SUWARY OF THE

| NVENTI ON An obj ect of the present invenfion is to provide an 5 appar at us
for manufacturing an organi c el ectrol um nescence di splay capabl e of
shortening a cycle tine of a process for formng an organic |ayer of an

organic eIqgfg&%gg;ng%cgggg.ghiglay and suppressi ng wasteful consunption of
organic materrals use or %orniﬁg the organic | ayer. Another object of the

present invention isix%$g€vige Jet 8d oL ngguggc%pgjng_agaorganic
el ectrol uni nescence di sptay tapaht e of °§hsPPeln§ 388 e®SFe of a process

for form ng an organic_|l ayer of _an organic el.ectral um nescence djspl and
suppr essi nPVBRTETER. SHnSURBEFBHLOY STq@ToanHe: S1ACHE Tk ckAYSTS f R nFRY ¢ he

organic layer. According to a first aspect of the present inventjon, there
i s provi deFAIRFRT=DF IREANGPAEPEFI nd tad SoMGERIS AR T et R_ReRnkapor
di splay which has a substrate, a first electrode |ayer formed on the

substrate Wepr3ipiecratarhad fart epFh FRPOXGAFROSilAan corprelabively
plurality of organic material |ayers stacked on the first el ectrode |ayer
with a predeang ntire patpeededanttilsceasdimgedhepdtesinrd tempedvatwrehe
organi c layer, conprising aligning a mask having openings corresponding to
t he predet éand redrebatevalwi Lhnghéinebdisr aceded wntll tare d¢vaporatienr ode
| ayer is formed; detachably attaching the nask and the substrate;
sequenti al Inatereof ng wapbur depdpitfiocor gomrceariesonss | syadr ke orPgdeto
substrate attached wwth the mask in a plurality of vacuum processing
chanbers; ahlis, a waiting time before starting vapor deposition for
each organic material layer becomes longer. As a result, it
takes an extremely long time to form an organic layer.

On the other side, by heating the vapor
deposition materials to a predetermined temperature at all
times to stabilize the evaporation rate, it becomes
possible to shorten the waiting time before starting the
vapor deposition for each organic material layer. However,
while vapor depositing an organic material layer
corresponding to one vapor deposition source, vapor
deposition materials also evaporated from other vapor
deposition sources, so wastefull consumption of materials
cannot be avoided. The organic materials used for an
organic electroluminescence element are very costly, so the
production cost of the organic layer swells and, as a

result, the mass production of a display using organic

electroluminescence elements becomes difficult.



6 transferring the mask and the substrate between the vacuum processing
chanbers in an attached state. According to a second aspect of the present
invention, there is provided an apparatus for manufacturing an organic

el ectrol um nescence di splay which has a substrate, a first electrode |ayer
formed on the substrate with a predeterm ned pattern, a organic |ayer
conprised of a plurality of organic matetial |ayers stacked on the first

el ectrode layer with a predeterm ned pattern, and a second el ectrode | ayer
formed on the organic |ayer, conprising an alignnment mechani smfor aligning

k havi [ ' . ' f Wth th
Substrate on vt ch thed AT ECt rgb ThyErin EERTLHE At RO ke " 1
ttachi t th t . | | i.t f '
chanber & 1 SRt B o ySed IR USR8 BabE' i e SR RANEHER PG

I t bstrate. at hed_with th K; dat f
for tr anat SHMTIRET HES cit BCHEHomERe aRtoBabE: Adk JoFBmOE G ar IR Ty of

t he vacuum _chanbers d sequentjally transferri it anong the plurality of
t he vacuun@ﬁﬂﬁ?ﬁ%é?%@£ﬁﬁ%ﬁb%?s%ngagheNBreééﬁ?12%§ention, when the mask and
the substrate are aligned and attached, the two are | oaded into one of the
plurality of vacuum prdc¥&s SRRy Rt tirr [diselagradastgcdnime wicuum
processi ng apparatus into which these mask and substrate are | oaded is
in a state AEFNTNDIPTerasPinat chanbersnéorayapost depesiitiran iaf e
organic material |ayers conposing the organic |layer. The organic materi al

| ayer is folififerdnerordgenicanahgrislcoaprprsedronndea fuagrumy chmnker| east

one of the organic material |layers, the attached nask and the substrate are
and transferring a substrate between the processing

chambers through the vacuum chamber.

By dispersing the vapor deposition of the
organic material layers to different processing chambers,
it becomes possible to greatly shorten the waiting time for
heating the vapor deposition sources and stabilizing the
evaporation rate.

However, if dispersing the vapor deposition of
the organic material layers to different processing
chambers, alignment work between the substrate and mask
becomes necessary in each processing chamber. Due to this,
it is impossible to sufficiently shorten the cycle time of
the process for forming an organic layer. Further, during
the alignment work, the vapor deposition materials are

wasted.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an



unl oaded fromthe vacuum processing apparatus and then are | oaded into

anot her vacuum processi ng apparatus so that another organic material |ayer
may be stacked. The sane process of formation of the organic material |ayer
and the sane transfer of the mask and the substrate are repeated until the
organic layer is forned. In this way, in the present invention, the
formation of the plurality of organic |ayers conposing the organic layer is
di vi ded anong the plurality of vacuum processi ng apparatuses and the
transfer of the substrate between the plurality vacuum processing

appar atuses_is gg%forggd in %EStQ%F'“jth t he mask qgﬂetﬂe iubstrate
attached. CRPTFOHF s Al MERVEAE HENE T IFFIRIE FePTHECSHBLPPEFERFE not
needed and the iine for ?Iig@ne t can .be elinh£§%ed, BRHFF DESCRIPTI%N OF
THE DRAW NG TRe8€ SAR3BLfe oﬁjg‘é’d:t ANF e & 510 hRT p? RERTSPRAVERT on
wi |l becone_clearer fromthe fqoll ow ng description of the preferred
enbodi nent sEQFHERIURPNOTIBNALS A¥FCe Ao FhETEAGH AR TG ot WL A cepre
which: FIG 1 is a cross-sectional view of an exanple of the organic
el ect r ol uni #LSRLA¥ e2BAs FRRPTES SHRTGe Wastte fitle sansunRieier opf | 3T @ppiFed
showi ng a principal portion of the general configuration of the display
area of thenatguhptseheedr Shanifrevdagcdhd figanid|l@yeris a pl an vi ew of
an exanpl e of the organic el ectrol um nescence display to which the present
i nvention is applardtsavwhjeatpefnthpapresenitoinyenthieonyanertd provide
configuration of the display area of the organic el ectrol um nescence
di spl ay; Fld&am&thedaofr mssufactueialg wnewngfardr elanpteobimihessénaet ure of
an organic layer; FIG 4 is a view of the configuration of the apparatus
for manuf acdisphgyanapabaei ofelsdortenimagnes cydde diipe ayf ascprdtagst doan
enbodi nent of the present
forming an organic layer of an organic electroluminescence
display and suppressing wasteful consumption of organic
materials used for forming the organic layer.

According to a first aspect of the present invention,
there is provided a method of manufacturing an organic
electroluminescence display which has a substrate, a first
electrode layer formed on the substrate with a
predetermined pattern, an organic layer comprised of a
plurality of organic material layers stacked on the first
electrode layer with a predetermined pattern, and a second
electrode layer formed on the organic layer, comprising
aligning a mask having openings corresponding to the
predetermined pattern with the substrate on which the first
electrode layer is formed; detachably attaching the mask
and the substrate; sequentially forming a plurality of

organic material layers on the substrate attached with the

mask in a plurality of vacuum processing chambers; and



invention; FIG 5 is a cross-sectional view of the configuration of the
substrate before formation of the organic layer; FIG 6 is a perspective
vi ew of an exanple of the structure of the nask and the attachnment fixture
attaching it to the substrate; FIG 7 is a view of the structure of the
alignment chanber; FIG 8 is a cross-sectional view of an exanple of the

9 configuration of the vapor deposition processing chanber; FIG 9 is an
expl anatory view of an exanple of the operational procedure of the

al i gnment nmechanismin the alignnent chanber; FIG 10 is an expl anatory

view of the.onaiadiongl DhocREMkCaRl Hhe Bubgtymie ERAARUSTRAONQuEA FIG

9; FIG 11 is an explanatory view of the operational procedure of t

al i gnnent Wﬁ%&i%}#%%gs Fl G ?x]xoét'ﬂ@heazﬁitit%n. expl anat ory vi ew of

t he oper at the alignment nmechanismfollowing FIG 11

FIG 13 is an expl : | e [ l.procedur e of .

al i gnnment necha)r%%sc%r}?%ﬁq{%v&y é\ggvlf%%féﬁ]g Qgﬁééﬁ;l%@?é; h% %%f%eorﬁ: tlh%‘;s %Jf%nbf
aligning t mask. t o the.go ition of f%rna%ion of Qﬁgnic | ayer _on. t he
Substrate; TGS 1 (REAV- 5P ANaTBPOTOCRS SPTt MEMSTACKTONE W CCIRIE of

t he ali gnnment nechanisn1fo||omﬁn? Fl G 1%; EI%. 16 is_an explanatory view
of the opefdSTUALPHRITERCSr AL ARLAY| YRAER PRSC Ra R TR W hEFEE 15
FIG 17 is an explanatory view of the state of the attached substrate and
the mask | Gd®sENedD 1aeey afpormadpesi thensppsteadenyidhaher; FIG 18 is an

expl anatory view of the state of vapor deposition in the vapor_ deposition
processi ngPaledffarnimesl patteran axpraflicr ayeaswComPHi |fh & of the

plurality of organic material layers stacked on the first
electrode layer with a predetermined pattern, and a second
electrode layer formed on the organic layer, comprising an
alignment mechanism for aligning a mask having openings
corresponding to the predetermined pattern with the
substrate on which the first electrode layer is formed and
detachably attaching the mask and the substrate; a
plurality of vacuum processing chambers for sequentially
forming a plurality of the organic material layers on the
substrate attached with the mask; and a transferring means
for transferring the attached mask and substrate to one of
a plurality of the vacuum chambers and sequentially
transferring it among the plurality of the wvacuum
processing chambers.

In the present invention, when the mask and the
substrate are aligned and attached, the two are loaded into
one of the plurality of vacuum processing chambers in the

attached state. The vacuum processing apparatus into which



10 operational procedure of the alignnment nechanismin the alignnment
chanber; FIG 20 is an explanatory view of the operational procedure of the
al i gnnent nechanismfollowing FIG 19; FIG 21 is a view of the state of
aligning the mask to the position of formation of an organic |layer on the
substrate; and FIG 22 is a view of the state of aligning the mask to the
position of formation of an organic |ayef on the substrate. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Bel ow, preferred enbodi ments will be descri bed
with reference to the accorrpanyi ng draw ngs FIG 1 and FIG 2 are views of

| th ol t h th t
?Evgf\?rgnel gh%ppfmgrﬁ an| eC| 1u| gttlrlaflémﬁlnés égl S$ 'g asg%Y?%%a?aefeJ@&/rag?e?he
| ft h | fi f th j spl f th
b gani & el G0F 1 EPEREAES AEn LEoGE gaflsqu%lﬁr gfp(%eoﬂ@fe LFEOYi SEBRIEhe

principal portion of the general configuration of the display area, of the
organi c el SR FBFERT né8¥EREe COPPRSAPT MFanig éaiie‘fs ?rQEI2REEL i onal
view along the direction of the line A-A" in FIG 2. Further, the organic

el ectrol uniPREeELBE dR¥BFaySshoRedth afiter f%&%ct&ngz }s complated; | ed
active matri x type of color display. The display in FIG 1 has a substrate
1, a plurality ofAfken fermingatbpsesdr deastamdge off ddra RIANIF f or ned on
the transistors 2 via an interlayer insulating layer 7, organic layers 11G
11R, and liBabkithlaleyevsnedhenatifachesdaadke@anddde 19ukstrahetazel ors of
green (G, red (R, and blue (B) respectively, a cathode el ectrode 12
formed on timloadedi €rbmyéhe YaGuuinl Rromedssihy appamatgparanmd then are

loaded into another vacuum processing apparatus so that

another organic material layer may be stacked. The same

process of formation of the organic material layer and the

same transfer of the mask and the substrate are repeated

until the organic layer is formed.

In this way, in the present invention, the formation

of the plurality of organic layers composing the organic

layer is divided among the plurality of vacuum processing

apparatuses and the transfer of the substrate between the

plurality vacuum processing apparatuses is performed in a

state with the mask and the substrate attached. Due to this,

alignment between the mask and the substrate is not needed

and the time for alignment can be eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and features of the present
invention will become clearer from the following

description of the preferred embodiments given with



conductive film 16 fornmed on the cathode el ectrode 12, and a substrate 18
fixed on the transparent conductive film 16 via an ultraviolet cured resin
| ayer 17. Note that each organic el ectrolum nescence el enent, which emts
each [ um nescence color by itself, is configured by an anode el ectrode 10,
an organic layer 11G 11R, or 11B, and a cathode el ectrode 12. The pixels
PL are configured by these organic el ect¥ ol uni nescence el enents and thin
filmtransistors 2. Light emtted at the organic layer 11G 11R, or 11B
passes through the cathode el ectrode 12 side to be output through the
substrate 18.. Further shown in FLG 2 he pixel.s PL .are arranged in a
LT ahiTE R g, S e renhaty g i aREnge e’ e hitiged | n a
regular order. T ubstrate 1 is formed of. an.insulLating nmaterial, [For
exanpl e, a hard kr}??é[r‘f%'etrjl et acsr°assg_lsa%%t’s‘ffb§1’r‘éf%"o?kaaﬁl gﬁﬁ‘f“@’iﬁer?d‘:ertlﬁlch
as a polyam de filmor other plastic 2 substrate _cap be used. Note that
the direct CHFFBF DR F Y} ’fﬁﬁc%‘?ﬁ?téﬂsﬁ a¥h§°a58\}é’?‘o ipresent
el ectrol um nescence el enment_is_toward the cathode el ectrode 12 side, so the
substrat e EnVERFIR e PRI ¥t ndat PFARCiIPALt ROTEROR 9f khe ansi st or
2, a gate electrode 3 with a predeterm ned pattern is formed on the
substrate Fengxfla gUISAguraeirn 9€rthe dispbaredren Phe th@ €Ik S ode 3
via a gate insulating layer 5. Further, an interlayer insulating film4 is
formed so &decdnsdvweringscepes ydispltam/ | ayer 20. Further, a source region
21 and a drain region 22 are fornmed on the gate insulating film5 at the
gate el ectrode 3FiGde2 T asqirage Viegy ovf 2d4n sendampbedefi ktheegirgand? ar e
el ectrically connected with interconnections 6 through not illustrated
cont act holedsdtoragipthineddencetdispyay toswhachnghéi preéenAn inviesrtiayrer
insulating film7 is formed so as to

is applied showing a principal portion of the general

configuration of the display area of the organic
electroluminescence display;

FIG. 3 is a cross-sectional view of an example of the
structure of an organic layer;

FIG. 4 is a view of the configuration of the
apparatus for manufacturing an organic electroluminescence
display according to an embodiment of the present
invention;

FIG. 5 is a cross-sectional view of the configuration
of the substrate before formation of the organic layer;

FIG. 6 is a perspective view of an example of the
structure of the mask and the attachment fixture attaching
it to the substrate;

FIG. 7 is a view of the structure of the alignment
chamber;

FIG. B8 is a cross-sectional view of an example of the



cover these interconnections 6. Anode el ectrodes 10 are fornmed on the
interlayer insulating film?7 corresponding to the pixels PL. The anode

el ectrodes 10 are connected electrically with interconnections 6 through
contact holes 8 forned above the interconnections 6 of the interlayer
insulating film7. As the material, a high reflectance, conductive materi al
with a large work function such as chron® (Cr), 13 iron (Fe), cobalt
(Co), nickel (N), copper (Cu), tantalum (Ta), tungsten (W, platinum (Pt),
or gold (Au) can be used. The organic layers 11G 11R, and 11B are forned
on the anode electrodes, and an insulating film13 is forned so as to cover
the periph&iSPFIIRRELARIRE FREL YBHRE 26P3Ad téRR Brocess iy Fhambeyer s
11G 11R, and 11B. The insulating film13 is fornmed of for exanple silicon
oxi de. Ribs 14 areI% orfretP AP tPFRIZPREPEY | ViyeVi Phn 23. eTRERLie L1 £hes shown
in FIG 2, are arranged between each pixel PL in a matrix form and has

t apered si d@%#%‘?n?%epﬁf?%%dﬂﬂefBﬁcFﬁenaéégw&E@r geghapdsms insdeghe or
formng the organic layers 11G 11R and 11B on the anode el ectrodes 10 by
vapor depoglignmenmpaghamberhey function to define the distance between the
masks and the anode el ectrodes 10. Further, each of the ribs 14 is
conprised of a irBigatihg smereghlanyeeryiuigwopécthrgopeamttilmalnsul ati ng
film13 and a conductive material |ayer 14b formed on the top of this

i nsul ati ng pricsdate | af ethd 4al idhmeenhsmeahandsnnfelilawinay BIA40 i s for med
of an organic insulating material such as polyimde or an inorganic

i nsul ati ng mat er iFc such 86 & | éePrawxtoey Fhewcofdithel vwpaFalitdidnall | ayer
14b fornms an auxiliary el ectrode connected with the cathode el ectrode 12
and is for prbdawrs bt tnel ¥1igMmensi nbananisnndealliondntpterg alisych as

al um num (A1) or chronme (Cr) .

FIG. 12 is an explanatory view of the operational
procedure of the alignment mechanism following FIG. 11;

FIG. 13 is an explanatory view of the operational
procedure of the alignment mechanism following FIG. 12;

FIG. 14 is a view of the state of aligning the mask
to the position of formation of an organic layer on the
substrate;

FIG. 15 is an explanatory view of the operational
procedure of the alignment mechanism following FIG. 13;

FIG. 16 is an explanatory view of the operational
procedure of the alignment mechanism following FIG. 15;

FIG. 17 is an explanatory view of the state of the
attached substrate and the mask loaded into the vapor
deposition processing chamber;

FIG. 18 is an explanatory view of the state of vapor
deposition in the vapor deposition processing chamber;

FIG. 19 is an explanatory view of an example of the



14 FIG 3 is a cross-sectional view of an exanple of the structure of the
organic |layer 11G The sane applies to the organic layers 11R and 11B. As
shown in FIG 3, the organic layer 11Gis configured with for exanple a
positive hole injection |ayer 1la formed on the anode el ectrode 10, a
positive hole transfer |ayer 11b stacked on this positive hole injection
| ayer 11a, and a light emtting |layer 11€ stacked on the positive hole
transfer layer 11b serving as an electron transfer layer. The |ight
emtting layer 1l1c is covered by the cathode el ectrode 12. The positive

hol e i nj ect}] 1 Sitd hql {ra f l,aver _11b d the

light em ttél)é%r gyy/g%a%lgrg%e@aﬁ%%ng ;{Zglep%elg‘ er%sﬁ]gﬁdecf]ﬁ%% 'Tﬁnés%%s §‘7 vapor

deposi ting g{ganicngag gggls corresponding to the colors of light enmtted.
0

As the organlcg%%?eria ®the positive hole injection |ayer 1la, for
exanpl e, m MIDATAL4-4'-4"-tris(3_methyl phen Lphegﬁ%a 1 no)triphenyl am nej
can be used. The ThFckh@siSofnt REP 8§¥FP§¥ G i '(ﬁﬁ? ¢ Eﬁ°%§§ is for
exanpl e about 30 nm As the organic mat erial of the positive hole transfer

| ayer 11b, REACKPERES4°hi PR 2LAGPRERHA MRSREHAM S HA D IMENGTF - 0 %F he i ke
can be used. The thickness of the or%anic material_of the positive hole

15 transfer |ayerFiGb £% $8r2eXaffll efatbgt sketemefasignigig e maskri al
of the light emtting layer 1lc, Al q3[tris(8-quinolinolato)alumnum((Il11)]
or the |ikeeatheeraséhiorheft frgmadionofet: (A |axganigitavey ¢aythellc is
for exanple about 50 nm The cathode el ectrode 12 is fornmed conmmonly for

t he pixel s bseoabes and surface of the ribs 14, and is

FIG. 22 is a view of the state of aligning the mask
to the position of formation of an organic layer on the

substrate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Below, preferred embodiments will be described with
reference to the accompanying drawings.

FIG. 1 and FIG. 2 are views of an example of the
organic electroluminescence display to which the present
invention is applied. Specifically, FIG. 1 is a cross-
sectional view of the principal portion of the general
configuration of the display area of the organic
electroluminescence display, while FIG. 2 is a plan view of
the principal portion of the general configuration of the
display area of the organic electroluminescence display.
Note that FIG. 1 is a cross-sectional view along the
direction of the line A-A’ in FIG. 2. Further, the organic

electroluminescence display shown in FIG. 1 and FIG. 2 is a



connected with the conductive material |ayers 14b consisting of the top
portions of the ribs 14. Further, the cathode electrode 12 is insulated
fromthe anode el ectrodes 10 by the organic layers 11G 11R and 11B and
the insulating film13. This cathode electrode 12 is a thin nmetal film
having a small work function and higher transmttance such as nagnesi um
(My)-silver (Ag) alloy fornmed by deposition frombinary vapors to a

predet erm ned thickness. The thickness of the cathode el ectrode 12 is for
exanpl e about 10 nm The transparent conductive film1l6 is forned so as to
cover the cat_hoagﬁteeclieé:é{gde 12, This trangparent %gn%&cti ve film1l6 is

formed to as‘oprce egterm nedv?hlfl%kﬁzéss r example by S er | ng. As the

material form ng jt, eri al ibjtin ood, conduycti vit faromtion
under ordinary t rcgi[%%u’crh éﬁganli%ﬁgu% tFR§! fF%? (]'Zn)a?/é%%‘g" 1§ based
materi al can_ be used._ The thickness gf t he trapsparent conductive film 16

is for exaffl Ut PootFRRS1SERrThe sABSHRard e Toda A Fymed on

transparent material. This is to allow passage of the light emtted from
the Light d&he thrrpsislrra12 viatae drhanilevraydpsuipging Rravew 118 and
striking the substrate through the transparent |ayer 16. For exanple, a
hard nenberrgariaslayegastlSubtiRat andr 13Bprhikhe amenifarmad tprasthe
pol yam de filmor other plastic substrate can be used. FIG 4 is a view of
t he confi garaderebfciarodepal At andf emitasalarsupfngraeror@@@ni cced (R),
el ectrol um nescence di splay according to an enbodi nent of the present
i nventi on. ahtk Eppar Busréspeatinvuédyt uai ngthbdeorjamitorcelee iz dfamerdsa@nce
di splay 40 forns the above organic layers 11G 11R and 11B, the cathode
el ectrode khe axhdiiec tYaypspar 6, chhEUcahde 1Bl malGradsshemte in FI G 4,
t he manufacturing apparatus 40 is configured wwth a | oading unit 50, a
green or gakichdwyteivd of ithh i DO Bathe80onathadcatpadiec dlavairddy M j candni t
70, a blue organic layer formation unit 80, and an el ectrode formation unit
90. The | oadifipsiiditS01 hasire8UbRT EREELtandpagettadRIductive Film 16
via an ultraviolet cured resin layer 17.
Note that each organic electroluminescence element,
which emits each luminescence coloxr by itself, is
configured by an anode electrode 10, an organic layer 11G,
11R, or 11B, and a cathode electrode 12. The pixels PL are
configured by these organic electroluminescence elements
and thin film transistors 2. Light emitted at the organic
layer 11G, 11R, or 11B passes through the cathode electrode
12 side to be output through the substrate 18.
Further, as shown in FIG. 2, the pixels PL are
arranged in a matrix, while the organic layers 11G, 1l1R,
and 11B are arranged in a regular order.
The substrate 1 is formed of an insulating material.

For example, a hard member such as a glass substrate or a

pliable member such as a polyamide film or other plastic



51, a pre-processing chanber 52, a mask | oadi ng chanber 53, an alignnent
chanber 54, a transfer work chanber 55, a transfer chanber 56, and a
fixture | oadi ng chanber 57. The substrate |oadi ng chanber 51, the
pre-processi ng chanber 52, the mask | oadi ng chanber 53, the alignnment 17
chanber 54, the transfer Wrk chanber 55, the transfer chanber 56, and the
fixture | oading chanber 57 are configuréa by vacuum chanbers capabl e of
bei ng evacuated inside to a substantive vacuum at nosphere. Further, the
substrate | oadi ng chanber 51, the pre-processing chanber 52, the nask

| oadi ng chaghgk+p3cet Banabldnmd, FAehA4 thd & iéwisnlnggfgagsgggnber

57, and the transfer chanber 56 are connected to the circu nce t he

transfer moég EE%ﬁQeE §%t$Pab > '06Q¥§%§?5¥%:%}%%ﬁ&gEﬁﬁggeggg closed

by not illustrat gat e valves. Further, e ga Vestareccontrol | ed
so as to be n and cl d.inr onse t.0 eratipons of transfer robots
45. The sub%?$§?§g|6§dF§8%% aﬁggrégﬁﬁﬁg%tﬁgﬁﬁxﬁﬁéva rF%FEUbE?rgFS 1 on
whi ch the organjic lLayers 1 1R, and 11B, the cathode. el ectrode 12, and
transparentsggﬁ%ﬁéFFvg FFF#F%Q%S%ﬁﬂﬁ;ﬁﬁ?qiﬂﬁﬁﬁft'ﬁﬁF%ﬂB@ tate | oading
chanmber 51 is a spo-c Ieg Loa?,hocked chanber.  FIG 5 is a crogg-sectiona
view of a principit pBft FBARoF1{Re FEBRFAGECH iPon IS BT EERIS $o be

| oaded into the substrate | gadi nhg chanber, 51. As shown in FIG 5, ribs 14
functi oni ng¥hEP spabErdefpamdtedipafdante isufarmad an et sabstEREesthnf aces
of the anode el ectrodes_ 10 surrounded by the ribs 14 are exposed. The

pre- processt™y 2hAbEFidicepedpyerne s disr foamest on jthe lgataogksctordad
ribs 14 in the state of the substrate 1 shown in FIG 5. For exanple, it
treats the 3uviace ghtehénsubBstinge lavieyr Scydarriemnean Fimtértayer my

treat it by ultraviolet ozone.
insulating film 4 is formed so as to cover this polysilicon

layer 20.

Further, a source region 21 and a drain region 22 are
formed on the gate insulating film 5 at the gate electrode
3 side. The source region 21 and the drain region 22 are
electrically connected with interconnections 6 through not
illustrated contact holes formed in the interlayer
insulating film 4.

An interlayer insulating film 7 is formed so as to
cover these interconnections 6.

Anode electrodes 10 are formed on the interlaver
insulating film 7 corresponding to the pixels PL.

The anode electrodes 10 are connected electrically
with interconnections 6 through contact holes 8 formed
above the interconnections 6 of the interlayer insulating
film 7. As the material, a high reflectance, conductive

material with a large work function such as chrome (Cr),



The mask | oadi ng chanber 53 is |oaded with a mask aligned wth and attached
(integrally) to the substrate 1. The nmask | oadi ng chanber 53 is a so-called
| oad | ocked chanber. FIG 6 is a perspective view of an exanpl e of the
structure of the mask and the attachnent fixture for attaching it to the
substrate 1. As shown in FIG 6, the mask 200 is fornmed of a pl ate-shaped
menber with a rectangul ar contour. The fdsk 200 is fornmed of a magneti c
substance such as iron or nickel. This mask 200 has | arger dinensions than
that of the substrate 1 and is formed with a plurality of openings

orrespommigbﬁo(pg}te&§§a9£ RES) Eggkgllq E§§?é45%cépd mask

portion 202 sur rounded an outer frame portldn nma'sk can e used
in conmon f he, o] ni ay rs and 1lB T at
is, the orgg%|% Ia§§§gg%& ?Wg C%E 85%%8(%r rgbul %I é$1 nged on THRE™-
substrate 1, so i4, is 055|bl adj al i t bet ween the mask 200
and the substrat 'hi o) g?‘?’?ﬁe %Eéni ﬁigg‘ ?hréﬁ%a % 41
positions 19 of nﬂ ﬁ gf t he ani.c I I, . %_ and_11B of the
substrate TR ‘?a% EePFRe ufB 186 f‘Hc"l“ "é‘ #&‘g‘ﬁ%t%l’a‘i £ °Aavi ng
substantially the same di nensions, as the contour of_ the substrate 1 and
grip portidﬁ%‘Tﬁzt%oﬂﬂﬁﬁfeHh?oP?ﬁéPBﬁﬂg 8f the fagda herteradnas Firardof
the grip portions 102 extend to the sides of the magnet plate 101 so as to
project frdfdtrsentks JHE3Rigr 1pYPEFt LoRs 1dR.canchd el My arns of the
bel ow described transfer robots 45. The nmagnet plate 101 is able to attract
the mask 200 il aeip@tfilmotdeis| formed of €lver sxampde ofikiromuembdepl at e

101 facing
Ribs 14 are formed on this insulating film 13. The

ribs 14, as shown in FIG. 2, are arranged between each
pixel PL in a matrix form and has tapered side walls. The
ribs 14 function as spacers of masks used for forming the
organic layers 11G, 11R, and 11B on the anode electrodes 10
by vapor deposition. That is, they function to define the
distance between the masks and the anode electrodes 10.

Further, each of the ribs 14 is comprised of a
insulating material layer l4a projecting from the
insulating film 13 and a conductive material layer 14b
formed on the top of this insulating material layer 1l4a.

The insulating material layer l4a is formed of an
organic insulating material such as polyimide or an
inorganic insulating material such as silicon oxide.

The conductive material layer 14b forms an auxiliary
electrode connected with the cathode electrode 12 and is
formed of a relatively low resistance conductive material

such as aluminum (Al) or chrome (Cr).



the non-filmformation surface la side of the substrate 1 forns a contact
surface 10la comng into full contact with the non-filmformation surface
| a of the substrate 1. The substrate 1 and the mask 200 can be attached
(integrally) by bringing the contact surface 10la of the magnet plate 101
into contact with the non-filmformation surface la of the substrate 1 in
the state with the filmformation surfadt 1b of the substrate 1 facing the
mask 200 and the two aligned. Wien the contact surface 10la of the magnet
plate 101 contacts the non-filmformation surface la of the substrate 1,

t he mask 200 for of , a; nellg.s is:;attracted to t magnet
plate 101 via thgﬁgﬁbs%?%€291$£§%?t%gé?ggﬁglngégap%?t%gnef€§gb fﬁgqﬁﬁik
200 is attracted. to th j I mformation sur e by the nagnetic_force

i thout sl A Srerfe TR EhaopFERNTS,TavER. 1257, nhe st APHE oo SR

| oaded with the abo%e attagﬁﬂpnt fhihure 100. The fixture | oadi ng chanber
57 is a | oIk cha¥Bs?r. IThe®PPahdPer work chanber 55 is provided with
the transfer robot 45 inside._This traﬂsfer r obot _45 islﬁrovided with a

plurality of ar n@#53PoWBpn FHC 458/ cbRRCTEARpFVORYPFY 1 tffe horizonta
direction. Further, the tip_of the arm45a is provided with a hol der 45d
capabl e of IRMEAFEFeRcvLbBVECEUBERIRLE B PPRAtiYeK hode imieatiemtkawsFent
fixture 100. Furthernore, the transfer robot 45 includes a mechani sm
capabl e of diaiermedtae pharanpde eleatnsdesa0,48ppogidivs: hale he
vertical direction. This transfer robot 45 is controlled to transfer the
substrate kranefemskayes, lihdstheckeadt abhitbias Pogtikioel 0@ leThia g ioment
chanber 54 is provided with an alignnent nechanismfor the alignnment
bet ween t hdapewelbapsandte light emettivly 28§eand lche taickechmantthzet ween
the substrate 1 and the mask 200 using the attachnment fixture
positive hole transfer layer 1lb serving as an electron
transfer layer. The light emitting layer l1llc is covered by
the cathode electrode 12.

The positive hole injection layer 1lla, the positive
hole transfer layer 11lb, and the light emitting layer 1lc
are formed to predetermined thicknesses by vapor depositing
organic materials corresponding to the colors of light
emitted.

As the organic material of the positive hole
injection layer 1lla, for example, m-MTDATA[4-4'-4"-tris(3-
methylphenylphenylamino) triphenylamine] can be used. The
thickness of the positive hole injection layer 1lla is for
example about 30 nm.

As the organic material of the positive hole transfer
layer 11b, @ -NPD[4,4-bis(N-l-naphthyl-N~
phenylamino)biphenyl] or the like can be used. The

thickness of the organic material of the positive hole



100. FIG 7 is a view of the structure of the alignnent chanber 54. Note
that the bel ow descri bed al i gnnent 21 chanmbers 71 and 81 and the
substrat e/ mask separati ng chanber 93 al so i nclude alignnment nmechani snms as
sane as the alignnment mechanismshown in FIG 7. As shown in FIG 7, the
al i gnment chanber 54 is provided with a fixture holder 310 arranged at the
upper portion inside a partition wall 300, a substrate hol der 314 bel ow
this fixture holder 310, and mask hol ders 320 arranged at the two sides of
the substrate hol der 314. The fixture holder 310 is provided w th hol der

portions 3 t I r i rid 2_of the attachnent
fixture 10 Q%P%tfheélhglaﬂge\fhleggd’z%légf %%érlﬁ?g%s%§8§. éﬁhlngl'fi xture hol der 310
is connected with an.el evating nmechani 330, .arran at .t he_upper portion
out si de of the pg‘rst ir?:thleor?r\ﬁefﬂl dﬁ%?rala:linc%f:)n%%?i%bgggdegi&.tl?ﬁi Ea F&vat i ng
mechani sm 330 el ev s the fixture holder 310 in th rtical direction
Gobireot: anp Petieis rntErnehe Sapent By b 3t SFor Mg dipie a
servo notor, a_.transnj ssion mechani sm T_j[le substrate hol.der 314 is

tc. g
provi ded weeR Recdiifett iThe peric %s%o‘?\ﬁeﬂ‘%d ight eBiktipge layem He7, a

plurality of supports 316 standing at the two ends of this connecting part
315 and cafSsdgForxamtpahgierSY oM™t he filmformation surface |b of the
substrate 1 by the tips of the support 316. Note that the supports 316 can
be inserted intoThel eathedeedlactrndd ki torfeymedi comeond¥kfpsr then 22
201 of the mask 200 shown in FIG 6. The rotatable shaft 317 connected to
t he substr pisela ®dr, Ivars cdmesuetace of nbreneabsr ddat rod mschani sm 340
arranged at the outside of the bottomof the partition wall 300. This
novenent / r coaniegrtenkohicth sth@84fbrdlalsi tdematerial layers 14b

consisting of the top portions of the ribs 14. Further, the

cathode electrode 12 is insulated from the anode electrodes

10 by the organic layers 11G, 11R, and 1l1lB and the

insulating f£ilm 13.

This cathode electrode 12 is a thin metal film having
a small work function and higher transmittance such as
magnesium (Mg)-silver (Ag) alloy formed by deposition from
binary vapors to a predetermined thickness. The thickness
of the cathode electrode 12 is for example about 10 nm.

The transparent conductive film 16 is formed so as to
cover the cathode electrode 12. This transparent conductive
film 16 is formed to a predetermined thickness for example
by sputtering. As the material forming it, a material
exhibiting good conductivity by formation under ordinary
temperature such as an indium (In)-zinc (Zn)-oxygen (O)-

based material can be used. The thickness of the

transparent conductive film 16 is for example about 200 nm.



substrate hol der 314 rotatably in the rotational direction 8 around the
rotatabl e shaft 317 and novably holds the substrate holder 314 in the
z-direction and the x- and ydirection perpendicularly intersecting the
z-direction. The novenent/rotation nmechani sm 340 is conprised of exanple a
servo notor, a transm ssion nmechanism etc. The mask hol ders 320 can
support the two ends of the bottom surfagce of the above mask 200. Each nmask
hol der 320 is connected to an el evating nmechani sm 350 via a connecting rod
321. The el evating nmechani sm 350 hol ds the mask hol der 320 novably in the
z-direction. Note that the eleva%in mechani sm 350 a.s shown split in FIG
7, but is actual I§PS ShRFerRech n+gnf%ﬁﬂe§iﬁﬁlFaﬁé&&§ﬁ?§ﬁ%ﬁuﬂ%§?¥%@4nask
hol ders 320. The transfer chanber 56 conprises_a |oading path for | oading
t he subst r 3tesL BHhdte Rl haekP2es2get aéhggeb}lehé amiddamkrfrem xekee 100 in
the alignnment chanber 54 to the green organic |ayer formation unit 60. The
green or gadii@htayenitbingt lavieanilceoty 6gﬁs°ﬁ'l§éni°2§-aglf% B¥Ganl ER} ayer
11G This green organic |ayer formation unit 60 includes a transfer work
chanber 61 anfd klplapdlstyibingapbhe gupstiraiten throvadsithe ctramsparert 63,
and 64. The transfer work chanber 61 and a plurality of vapor deposition
processi ng ladyaheks. 6Bor 68xamplés ar bardnpeimbed lspcha@sum cilander s capabl e
of being evacuated inside to a substantive vacuum at nosphere. Further, the
vapor deposubstirytecessa nglidlahbenembdy Sdchand 64 parlsradidwecielntort he
circunference of the transfer work chanber 61 via gates G. The above

confi gur ed duhdsfgTas©bOt séibs t6atéer aageBel askde transfer work chanber 61.
This transfer robot 45 transfers the substrate 1 and the mask 200 between

the vapor deposi tHien pf GeLSSiNew hefbere &8nfbgurardodd oG a4 @es
organic layer formation unit 70. The vapor deposition processing chanmber 62

forns the hQxe dH8fddO0rlRyein ldagrhithe1akeaBh amidecehlla éﬂgbﬂﬁfor
deposition processing chanber 63 forns the
according to an embodiment of the present invention.

The apparatus for manufacturing the organic
electroluminescence display 40 forms the above organic
layers 11G, 11R, and 11B, the cathode electrode 12, and the
transparent conductive film 16.

As shown in FIG. 4, the manufacturing apparatus 40 is
configured with a loading unit 50, a green organic layer
formation unit 60, a red organic layer formation unit 70, a
blue organic layer formation unit 80, and an electrode
formation unit 90.

The loading unit 50 has a substrate loading chamber
51, a pre-processing chamber 52, a mask loading chamber 53,
an alignment chamber 54, a transfer work chamber 55, a
transfer chamber 56, and a fixture loading chamber 57.

The substrate loading chamber 51, the pre-processing

chamber 52, the mask loading chamber 53, the alignment



hol e transfer layer 11b of the organic |layer 11G The vapor deposition
processi ng chanber 64 forns the light emtting |layer 11c of the organic

| ayer 11G FIG 8 is a cross-sectional view of an exanple of the
configuration of the vapor deposition processing chanbers 62, 63, and 64.
Not e that the vapor deposition processing chanbers 73, 24 74, and 75 in

t he bel ow described red organic |ayer fdfmation unit 70 and the vapor
deposition processing chanbers B3, 84, and 85 in the bel ow descri bed bl ue
organic Iayer formation unit 80 al so have basical ly the sane configurations

with the co urat 0 | G As.shown i xture
ol der 401 Saheaala EpS Rendapes: vors FhEPRETo P it T e Hhahal | 400
and is capaq{e of dln the a%taghnen& fixture 10 attaching the
substrate oFREhF EXFPRBULR2fIdRGe FRARPS T 1t A% Sed with a
hol di ng portions 401a holdlng the grip portions 102 of the attachnent
fixture 10FREfiered vy Bageumrgherkerrst FarPpPieucd RAiRG eNAcYatednnect ed
with a rotatable shaft 402. The rotatable shaft 402 is connected to the
rotating nectEfisfa3d wbakaebide VReuLBpasiesrdess- Hrtheti ttm wal |
400. The rotating mechani sm 430 rotates the rotatable shaft 402 at a
pr edet er mi rrad et atoadieny | ghanbevapdr dhpgo et ocHRs ing athamperchani sm
430 is conprised of exanple a servo notor, a transm ssion nmechanism etc.
When t he r dihed ald sk sheddin@2chamberabdd bhet hd igomen thghreddeanisn 480 t he
substrate 1 and the mask 200 al so rotate around the rotatable shaft 402.
Under the manitdreonlamiingO0fhasbarr Gfigednd hbat itrgnecfeae|chiddbdmwl 56 ngra
vapor deposition material Vs conprised
connected to the circumference of the transfer work chamber
55 via gates Gt. The gates Gt are opened and closed by not
illustrated gate valves. Further, these gate valves are
controlled so as to be opened and closed in response to
operations of transfer robots 45.
The substrate loading chamber 51 can be loaded with a
substrate 1 on which the organic layers 11G, 11R, and 11B,

the cathode electrode 12, and transparent conductive film
16 should be formed.

The substrate loading chamber 51 is a so-called load
locked chamber.

FIG. 5 is a cross-sectional view of a principal
portion of the configuration of a substrate 1 to be loaded
into the substrate loading chamber 51.

As shown in FIG. 5, ribs 14 functioning as spacers
project above the substrate 1. Further, the surfaces of the
anode electrodes 10 surrounded by the ribs 14 are exposed.

The pre-processing chamber 52 treats the surfaces of



25 of the above described organic material. This heating vessel is provided
with an openi ng 420a on the top end. A shutter 440 opening and closing the
openi ng 420a is arranged above this opening 420a. The shutter 440 is driven
by a not illustrated novenent nechanismin the opening and cl osing
directions Cl1 and C2. This shutter 440 is arranged for preventing wasted
consunption of the organic material by éPosing the opening 420a when not
perform ng vapor deposition. An induction coil 421 is built into the
heating vessel 420. This induction coil 421 is connected with an

al ternati ety é%{f&ﬁ”%' ﬁgéﬁ%ﬁi.bgy 13URR! ¥ha0 30+ tc%' ;}&}f'z }%k%%%é%@é jo the

i nduction coi rom-t ernati ng current sup eat1ng
vessel 420 itself.is at ed el ectromagnetic fiel ener%%gd fr he
i nduction corP¥a2i® Egsfhss,Bﬁﬁee§588gede6§sﬁffgﬁswa or i |t sF%d%g Qat ed
in the heati vessel 4%0 i S_evaporat ed. te,that .the alternating current
Supply 422 FANSEEAERoF PReoRYRBE REAPE=or PARENREaL iy Mk S oato ot BybY
adjusting th sugglged current. The red organic layer formation unit 70
forms the d?g%ﬁ? P4§Er °¥2R® - This red organic layer formation unit 70

i ncludes an alignnent chanber 71, a transfer work chanber 72, and a
plurality of vapofP@epdsktierdpnrgcelarhgrunst is73cadeggwith sanagk The
transfer work chanber 72 and vapor deposition _processing units 73, 74, and
75 are confabigeedbyivhcansh ekippbed dapisoeadivieity thaacutheera®siHe t hem
to a substantive vacuum at nosphere. Further, the vapor deposition
processi ng T tmagR, 13adingdcismhey 3nAscredotcaflledilcadflcad of the
transfer work chanber 72 via the gates G. The alignnent chanber 71

i ncl udes t hehamleral i gnnment

FIG. 6 is a perspective view of an example of the
structure of the mask and the attachment fixture for
attaching it to the substrate 1.

As shown in FIG. 6, the mask 200 is formed of a
plate-shaped member with a rectangular contour. The mask
200 is formed of a magnetic substance such as iron or
nickel.

This mask 200 has larger dimensions than that of the
substrate 1 and is formed with a plurality of openings
corresponding to patterns of the organic layers 11lR, 11G,
and 11B in a mask portion 202 surrounded by an outer frame
portion 202. The mask can be used in common for the
formation of the organic layers 11R, 11G, and 11B.

That is, the organic layers 11lR, 11G, and 11B are
regularly arranged on the substrate 1, so it is possible to

adjust the alignment between the mask 200 and the substrate

1 to position the openings of the mask 200 at the positions



mechani sm as the alignment chanber 54 of the |oading unit 50. This

al i gnnent chanber 71 separates the substrate 1 and the mask 200 attached
state in the alignnment chanber 54, realigns the substrate 1 and the mask
200, and reattaches the substrate 1 and the nask 200 by the attachnent
fixture 100. The above configured transfer robot 45 is arranged in the
transfer work chanber 72. This transfer !fobot 45 transfers the substrate 1
and the mask 200 between the vapor deposition processing units 73, 74, and
75 and to the blue organic layer formation unit 80. The vapor deposition

pr ocessi ng o@rmazmt CGEECARSDRLE LRGSR eS Ll Blg LS LNl

| ayer 11 R he "'vapor depositron processing cha

transfer 11b of , the organic layer 11 R The vapor deposition
proceSS|ng c éﬂﬁ% %3 forms the Ilght emtting layer 11c of the organic

| ayer 11 he bl ue or %;é er { mat i Ny unit 80 forns _the organic

| ayer 1lB Thi s t'ﬁ ao‘?fgaa‘ﬂ?‘?: nORTEd8s PnRRFRE: RYIadS gnnent
chanber 81, a transfer work chanber 82 and a Elurallt of vapor deposition
processi ng 1fHi thaBNg gaubstan 853 L ¥K o thP| §ARENEIRRRFICFSe RS FOURKP 4R sane
al i gnment nechani sm as the alignnent chanber 71 of the red organic |ayer
formation @ tthR surFErabe ghnaRtl ERdRLBP*E10BEpALAt g@ﬂﬂ?@*@s{gﬁq d&he 1 and
the mask 200 attached in the alignnment chanber 71, realigns the substrate 1
and the masRdEE ke megrekehrbat@el8lbstrate 1 and the mask 200 by the
attachment fixture 100. The above configured transfer robot 45 is arranged
in the transfer Rt hdhitghre Grighpertionsf 202 esbendstoather sislesy athe
substrate 1 and the mask 200 between the vapor deposition processing units
83, 84, andhdb nagwhd® phetel| @1roadeasotoapropepti frof the ends. These
grip portions 102 can be held by arms of the below
described transfer robots 45.
The magnet plate 101 is able to attract the mask 200
by magnetic force.
In FIG. 6, the surface of the magnet plate 101 facing
the non-film~formation surface la side of the substrate 1
forms a contact surface 10la coming into full contact with
the non-film-formation surface la of the substrate 1.
The substrate 1 and the mask 200 can be attached
(integrally) by bringing the contact surface 10la of the
magnet plate 101 into contact with the non-film-formation
surface la of the substrate 1 in the state with the film-
formation surface 1lb of the substrate 1 facing the mask 200
and the two aligned.
When the contact surface 10la of the magnet plate 101

contacts the non-film-formation surface la of the substrate

1, the mask 200 formed of a magnetic substance is attracted



The vapor deposition processing chanber 83 forns the hole injection |ayer
1l1a of the organic layer 11 B. The vapor deposition processing chanber 84
forms the hole injection transfer |ayer 11b of the organic |layer 11B. The
vapor deposition processing chanber 85 forns the light emtting |ayer 1lc
of the organic layer 11 B. The electrode formation unit 90 includes a

| oadi ng chanber 91, a transfer work charber 92, a substrate/ mask 28
separation chanber 93, an electrode formation unit 94, a sputtering chanber
95, a substrate unl oadi ng chanber 96, and a fixture/ mask unl oadi ng chanber

97. The |oadi ng,& étgﬂlﬂ{:gelbﬁ.ggigerth@rslﬁb%% P2, the

substrat e/ mask separation chanber t he el ect ormation unit 94, the

sputtering Chanb%dl?%e,!c hecsURLLR! SopLoadbBg eRaThel Alu Ap e

fixture/ mask unl oa are configured by vacuum c anber s capabl e
of being ev Lnsid o] u nt.i.ve v m_a her.e. Further, the
| oadi ng chaararipb%l"?é%élj?étﬁ% ﬁ’%ng?%r?l \%cg)h%a% 3%‘135;%%3%,0% tﬁe%o S%D%g‘f}featnéﬁ‘%% 16
separ ati on chanber. 93 he. el ect og formation unit , the sputtering
chanber 95 FHE s %F?‘é{:esﬁ?i?gaa%n ?‘Shﬁﬁﬁ r PG 18Ry %%ﬁe fixturel/ mask

unl oadi ng chanber_ 97 are connectgfl to the ci rggm‘,er ence, of the transfer

work chamber 92 VARE theryire sl e@dingechamirhgodhifndraged: siph e a

| oadi ng path for |oading the substrate 1 and the mask 200 after the

formati on PR dtepehrerhyEixtupe| A0Pne ThRuE ityaa daadidrg rehamee®dn unit
80 to the transfer work chanber 92. The substrate/ mask separation chanber
93 incl udest Hes sarkezd i fprkeneharkatini sm as the above al i gnnent chanbers
54, 71, and 81. This substrate/ mask separati on chanber 93 separates the
substrate 1 and tTee rtasn 2Der awveork heldabperhbSatlsaphreenrided withte th60 by t he
al i gnment nmechani sm The el ectrode formation chanber 94 is provided wth a
29 vapor ddpusisfiean agppatadbsihsidéor Fhag thensifere modkidiodd is

provided with a plurality of arms 45a, 45b, and 45c
connected pivotally in the horizontal direction. Further,
the tip of the arm 45a is provided with a holder 45d
capable of holding the above substrate 1, the mask 200, and
the attachment fixture 100. Furthermore, the transfer robot
45 includes a mechanism capable of elevating the plurality
of arms 45a, 45b, and 45c in the vertical direction.

This transfer robot 45 is controlled to transfer the
substrate 1, the mask 200, and the attachment fixture 100.

The alignment chamber 54 is provided with an
alignment mechanism for the alignment between the above
substrate 1 and the mask 200 and the attachment between the
substrate 1 and the mask 200 using the attachment fixture
100.

FIG. 7 is a view of the structure of the alignment

chamber 54. Note that the below described alignment



el ectrode 12 on the substrate 1 after being separated fromthe nmask 200.
Note this vapor deposition apparatus is a well-known vapor deposition
apparatus, so a detail ed explanation of the vapor deposition apparatus wall
be omtted. The sputtering chanber 95 forns the above transparent
conductive film 16 on the substrate 1 after the cathode electrode 12 is
formed by sputtering. The sputtering chdhber 95 is provided, for exanple,
with a direct current sputtering apparatus. Note that the direct current
sputtering apparatus is well known, so a detail ed explanation of the direct

current sputterin araéu Wil | omtted. Tge sybstrat e unl oadi ng
chanber 96%§F%P%gﬁﬁﬁ¥1%ﬁ n%%ranrggﬁlgg F%ﬁaFﬁ mﬁﬁknﬁﬁﬁifﬁF¥HQer t he
transparent_.co ductége iln116li§ forned fr n1th§ el.ectrode formation unit
90. The fi Xt Phsk® vt 83diAGIEASNBAF 98PeNE BSFRARTTth /D2 Or2anFB8di ng
t he mask 200 and the attgchnent i xture 100 after being separated fromthe
substrate PYrEHHreRE BPEREPISR PBPHBL BN FEMit 790. The transfer work chanber
92 is provided with the above configured transfer robot 45. This transfer
robot 45 transferfss tHPERbERrBIE: 17t RBen@ikIDBON tasamhetttdhdthent 30
fixture 100. Next, an explanation will be nmade of a nmethod of manufacturing
an or gani c Recidend uwi Blaseefidstursphaldesi Ad Ot perapgas mihthe tupper
apparatus 40. First, the necessary number of substrates 1 in the state
shown in Fir@ri&ien eihobdedai pastibaopubsida®o|, oadiswpstiratirerhdlidén 314
advance. Further, the necessary nunber of the nmasks 200 are | oaded into the
mask | oadi raplshantleis S8ikxhurndvhntderFditheamdr maskhdaletassa330 nunber of
attachment fixtures 100 are |oaded into the fixture |oadi ng chanber 57.
arranged at the two sides of the substrate holder 314.
The fixture holder 310 is provided with holder
portions 310a at the lower ends. The grip portions 102 of
the attachment fixture 100 are held by these holder
portions 310a. This fixture holder 310 is connected with an
elevating mechanism 330 arranged at the upper portion
outside of the partition wall 300 via a connecting rod 311.
This elevating mechanism 330 elevates the fixture
holder 310 in the vertical direction (z-direction). The
elevating mechanism 330 is comprised of for example a servo
motor, a transmission mechanism, etc.
The substrate holder 314 is provided with a
connecting part 315 connected to a rotatable shaft 317, a
plurality of supports 316 standing at the two ends of this
connecting part 315 and can support the periphery of the
film-formation surface 1lb of the substrate 1 by the tips of
the support 316. Note that the supports 316 can be inserted

into holes formed at the four corners of the mask portion



On the other hand, the heating vessel 420 of each of the green organic

| ayer formation unit 60, the red organic layer formation unit 70, and the
bl ue organic layer formation unit 80 is heated in advance so that the
tenperature of the vapor deposition material Vs is controlled so as to be
evaporated at a constant evaporation rate. Note that the heating vessel 420
is closed by the shutter 440 in advance?2Further, it is preferable that the
evaporation rate in each of the green organic |layer formation unit 60, the
red organic layer formation unit 70, and the blue organic |ayer formation

nit 80 be trpl i C d i t.h e tinme for formng a filmin the
uni gft%ﬂaérg Lrd anﬁﬁ 58b Qﬂﬁgn‘tﬂ’hl}. E&E' 6. g9 : :

evaporatin er which forns t ckest layer. That is, the cycle tine

in an organic | ay f i p S p he ti f i hg the

t hi ckest | ayer. fﬁﬁ.%&£§$é$£% ég%gévg ?egggﬁfﬁgeguggtégéa%ﬂgéﬁgég%hanber
57 i s opened | o the substrat in the substrate l.oading.chanber 57
"hto the: prtteteatt vt RANBEFEES By ndorPRiOrdr R L o

pr e- processj chanber .52, uses oxygen plas to treat the substrate. 1 under
Phe Dondi ti ML THET07o s ahpEBSA08 HL0R, oBoREr DR HHGh 95 dHifb AR BHReeD and
120 sec of treatpent tine. On the other hand, before the conmpletion of this
oxygen plaéﬁ%}%r%%QnEnt, as showmn in FIG 9, the attachnent fixture 100 in
the fixture | oading chanber 57 is held by the holder 45d of the transfer
robot 45 and | oadBth§ Mevemen bl Fehdbhencharbeprisme 349 boddsy thehe grip
portions 102 of the attachment fixture |00 | oaded into the alignnment

chanber 54 sub¥exmte heobder &l4aretpsabivonsd the petational phirreEion the
hol der portions 310a of the fixture holder 310. Further, as shown in FIG
10, the fi xfureoholddedhed ® tiatadiley attexf tt BE predletevabhgdhpddst itbe by t he
el evati ng

substrate holder 314 in the z-direction and the x- and y-

direction perpendicularly intersecting the z-direction. The
movement/rotation mechanism 340 is comprised of example a
servo motor, a transmission mechanism, etc.

The mask holders 320 can support the two ends of the
bottom surface of the above mask 200. Each mask holder 320
is connected to an elevating mechanism 350 via a connecting
rod 321. The elevating mechanism 350 holds the mask holder
320 movably in the z-direction. Note that the elevating
mechanism 350 is shown split in FIG. 7, but is actually a
single mechanism and simultaneously elevates the mask
holders 320.

The transfer chamber 56 comprises a loading path for
loading the substrate 1 and the mask 200 attached by the
attachment fixture 100 in the alignment chamber 54 to the
green organic layer formation unit 60.

The green organic layer formation unit 60 forms the



mechani sm 330. By the el evation of the fixture hol der 310, the attachnent
fixture 100 is separated fromthe hol der 45d of the transfer robot 45 so
that the attachnent fixture 100 is held by the fixture holder 310. Further,
as shown in FIG 10, after the conpletion of the transfer of the attachnent
fixture 100 to the alignnent 32 chanber 54, the transfer robot 45 | oads
the mask 200 in the mask | oadi ng chanmbef?53 into the alignnent chanber 54.
The | oadi ng position of the nmask 200 is between the attachnment fixture and
t he mask hol der 320. Fromthis state, as showmn in FIG 11, the mask hol der

320 is eley t d i PRSL L lievating cg%gq 350.
By the el e\%?eéol}] %?é‘?!g%gn%égé?opggr’ g%g g%ggﬁagggf&d’% ?’a epagcf e j?‘g}?n t he
hol der of Rﬂf rans r t_4 h Ig b tg sk Mol der 320. Next,. in
Che state Vit (50 LEELiA0 e “PraREras Bk, FisaTRRn ot it TRt - 510
and the mask. 200 held by the mask hol der 32 s_sh in FIG t.he
Subst rate. PRI TR EPRaPEaCOReTRE CHPFRRES: §arh  dr A5 s <P
chanber 52 is |oaded into the aligpnment chagber .54 by the transfer robot
45, As shoWFalFet wask BheBPEr| BLdrRg EnBLUERLLEN £51 VAR the al | gnnent
chanmber 54, the mask holder 320 is | owered to a_predeterm ned position and
a space i s FeRIREIPRIRTPFRFBING FBAMRPERT BPenbd APCh hhé xRt ksad
between the attachnent fixture 100 and the mask 200. Next, as shown in FIG
13, the sutkst reaeuwp| eleambaps| gappklat ef bPeindpe¥astatechdd sisis tb@mby t he
novenent/rotati on nechani sm 340. By the el evation of the substrate hol der
314, the sihhistartive svacpanastuosphareheFhyther 438 eofvarieer t ransfer robot
45 and held by the 33 supports 316. Due to this, the attachnent fixture
100 i s hel didppositeidn xprreehsidgr cBadfberke6Brsk320@nids tHelagd-eh\cdrrecread
to the circumference of the transfer work chamber 61 via
gates Gt.
The above configured transfer robot 45 is arranged in
the transfer work chamber 61. This transfer robot 45
transfers the substrate 1 and the mask 200 between the
vapor deposition processing chambers 62, 63, and 64 and to
the red organic layer formation unit 70.
The vapor deposition processing chamber 62 forms the
hole injection layer lla of the organic layer 11G.
The vapor deposition processing chamber 63 forms the
hole transfer layer 1llb of the organic layer 11G.
The vapor deposition processing chamber 64 forms the
light emitting layer llc of the organic layer 11G.
FIG. 8 is a cross-sectional view of an example of the
configuration of the vapor deposition processing chambers

62, 63, and 64.

Note that the vapor deposition processing chambers 73,



hol der 320, and the substrate 1 is held by the substrate hol der 314. Next,
by adjusting the rotational position of the substrate 1 in the B direction
and the position in the X and Y-directions by the novenent/rotation
mechani sm 340 fromthe above state, the substrate 1 and mask 200 are
aligned. This alignment work is based on the information of the position
and posture of the substrate 1 with respkct to the mask 200 obtai ned by

i mge processing of the inmages of the nask 200 and substrate 1 taken by for
exanple a not illustrated i mage pi ckup device. Further, as shown in FIG

14, the alionmaa s AN T 010500 P0u ! BBLCEBAPRALNG 40QN Of G mask 200 S

| ocated at e position o mat1 on o € organi Cc“lrayer be forned

on the substrate .1. After ec etion_of .the ali.gnnent Work between the
Cbst Tat e Foiztidtaon AALL 1858 BRE LoPo? abBE -1 BATERL ANt e S50 | o

el evated to,a predetermmned po ié'on tp. bring th subs%;g% 1 into contact
with the mSe¥ =n ’plé;lgb %"é %b%?rg{’% i_'fegﬁwt ﬁ?sﬁﬁ' gj.lulgr SHIRHAC
state, as shown in FIG, 16, the sk. hol der 3%0 i,s fyrther elevated to
bring the SUBET AFTAGIRD unsf §3rehte WAYR PRELSetdunddR SR ure 100.
Due to this, the mask 200 is attracted to the nmagnet plate |01 by the
magnet i ¢ f GORE IFUTT ARGy et thy| the qonfigurakiophshpydk 1906 Iehd & he
substrate 1 are attached and alignnment is naintained. Further, by the
attachnment of thésmEiewoemiEG heB substistere haldskodfili AsFparanged he
mask 200 contacts the tops of the ribs 14 so that the distance between the
mask 200 aad tihe dfrwieofe|dee rivieide ¢£ thenparbtédiopnweddt 40Qexnd dss shown
in FIG 16, in the state with the attached attachnment fixture 100,
substrat e tapairderesk IRgHing dtivy ahbaghmeanhofdutuga2 100hea thelahdmgl Scthef
t he transfer
substrate 1 to the mask 200.
This fixture holder 401 is provided with a holding
portions 40la holding the grip portions 102 of the
attachment fixture 100 at its lower ends.
Further, the fixture holder 401 is connected with a
rotatable shaft 402. The rotatable shaft 402 is connected
to the rotating mechanism 430 arranged at the top outside
of the partition wall 400.
The rotating mechanism 430 rotates the rotatable
shaft 402 at a predetermined speed at the time of vapor
deposition. The rotating mechanism 430 is comprised of
example a servo motor, a transmission mechanism, etc.
When the rotatable shaft 402 is rotated by the
rotating mechanism 430, the substrate 1 and the mask 200
also rotate around the rotatable shaft 402.

Under the partition wall 400 is arranged a heating

vessel 420 holding a vapor deposition material Vs comprised



robot 45 is inserted bel ow the mask 200. Further, by |owering the mask

hol der 320, the attached attachnent fixture 100, substrate 1, and nask 200
beconme held by the fixture holder 310. In this state, by |lowering the
fixture holder 310 to a predeterm ned position, the attached attachnent
fixture 100, substrate 1, and nmask 200 are placed on the hol der 45d of the
transfer robot 45. Next, the attached atfachment fixture 100, substrate 1,
and mask 200 placed on the hol der 45d of the transfer robot 45 are
transferred to the transfer chanber 56. Next, the attached attachnent

fixture 100, sy@gt;gggeldegggigg kogggpggaggk%&&%g”to t he transfer chanber

56 are transferred to the vapor depo i on procéessing chanber 62 35 hy
the transfer rob 4 d.in e.tr r rk,.chanber 6Ll. As own in
H'G 17 the atcodhin BRFEERECrelsbleib BITaath bty 3T Soshind a2
transferred_insi de, the rtiption | I 0 of t.he vappr .depositj.on

processi ng Phahibr 3B ?ﬁrgC)uéhngg\%gt éﬁg( CRFERG 5"18‘{/) ‘i]hoespll‘rfg(tm% hol der
401 by | owering.the | der portion 45d of the transfer robot 45 to a

redet or i RATLRT L AQa APt BP-AREoCyAEPP R PhL S HO A B0CTH & hel d by
the fixture holder 401, as shown in FIG 18, the fixture holder 401 is nade
to rotate athutpredetlrifnediverabrofraPodpdddustFatiad Mananeny40 is opened
for the vapor deposition to formthe hole injection layer 1lla of the

organi c | ayeechamisp inpthgecpeningdand eReeing MHaadtiwCE aand ng2+t he
hole injection layer 1la is determined by the vapor deposition rate.

Furt her, byTkisashwgtehe440bsisr arvatgedd folve preyien2(lig twastrsle i nj ection

| ayer 1la is formed to a uniformthickness. After form ng the hole

i njection |leomsuribionhhefstihe prgesdor magertiad hlyowd dssings dethe epeminger

t he attached
420a when not performing vapor deposition.

An induction coil 421 is built into the heating
vessel 420. This induction coil 421 is connected with an
alternating current supply 422,

By supplying an alternating current to the induction
coil 421 from the alternating current supply 422, the
heating vessel 420 itself is heated by electromagnetic
field generated from the induction coil 421. By this, the
vapor deposition material Vs accommodated in the heating
vessel 420 is evaporated.

Note that the alternating current supply 422 can
control the temperature of the heating vessel 420 by
adjusting the supplied current.

The red organic layer formation unit 70 forms the
organic layer 1lR. This red organic layer formation unit 70
includes an alignment chamber 71, a transfer work chamber

72, and a plurality of vapor deposition processing units 73,



attachnment fixture 100, substrate 1, and mask 200 to the vapor deposition
processi ng chanber 63 by the transfer robot 45 provided in the transfer
wor k chanber 61 to formthe hole transfer |layer 11b of the organic |ayer
11G 36 The light emtting |layer 11c of the organic layer 11Gis forned
in the vapor deposition processing chanber 64 in the same way. As a result,
the organic |ayer 11G conprised of the ol e injection |ayer 1la, the hole
transfer layer 11b, and the light emtting layer 1l1lc is forned stacked on

t he anode el ectrodes 10 of the substrate 1. Next, the substrate 1 forned

wi th the organic J ayer Gi.st f d i gnEen hanber 71 of
the red orgghig d33§f F%%nﬁﬁéﬁéﬁﬁﬁl&%%#:?ﬁ%@é?ft2%egﬁgfgéﬁéa to the mask
200. As sh in, FlG 19, after the su r 1 and,the_mask 200 attached
by the att g\é\ﬁﬁesﬁttlﬁn x e otog 1% qnolatdsegﬁ ’ntai)ft R 7%n?f§ﬁt CeRangEF by
the hol der. 45 of the transfer robaot, 45, the mask hol der 320 i.5 el evated to
a predet er R n¥& B4 tc’lth e(fss%ag?z'ee tHe BRitI Z%ﬁa??%ﬁ??hénﬁﬂjﬁﬁe and
hol d then1Q¥ t he sk hal der 320. Next, gs show in FIG 20, the fixture
hol der 310%Ps2eFEPEER Ty it ear'?ﬁ‘?ﬁ,‘%"?)’b%i t1'ohther  t hhe ¥PBOXti on of
the fixture holder 310, only the attachment_fixture 100 is separated from
t he subst r SEROFIEAE™ BEARRSEIT WHten The Tl atandi TH 8rPycPRBeStesC Hifent
fixture 100 separated fromthe substrate 1 and the mask 200, the substrate
hol der 314thescdreypmfesensen qf dde dinanrkPHIse¥F ophampert 32t Méaeltd®at i on
of the substrate hol der 314, 37 the substrate 1 and the nmask 200 are
separ at ed. gBbest 6tt-his, the attachnent fixture 100 is held by

The alignment chamber 71 includes the same alignment
mechanism as the alignment chamber 54 of the loading unit
50. This alignment chamber 71 separates the substrate 1 and
the mask 200 attached state in the alignment chamber 54,
realigns the substrate 1 and the mask 200, and reattaches
the substrate 1 and the mask 200 by the attachment fixture
100.

The above configured transfer robot 45 is arranged in
the transfer work chamber 72. This transfer robot 45
transfers the substrate 1 and the mask 200 between the
vapor deposition processing units 73, 74, and 75 and to the
blue organic layer formation unit 80.

The vapor deposition processing chamber 73 forms the
hole injection layer 1lla of the organic layer 11 R.

The vapor deposition processing chamber 74 forms the
hole transfer layer 1lb of the organic layer 11 R.

The vapor deposition processing chamber 73 forms the

light emitting layer llc of the organic layer 11 R.



the fixture holder 310, the mask is held by the mask hol der 320, and the
substrate 1 is held by the substrate holder 314. Fromthis state, in the
same way with the operation explained with reference to FIG 15 and FIG

16, the substrate 1 and the nmask 200 are realigned. In the alignment
chanmber 71, as shown in FIG 21, an alignnent is perforned so that the
openi ng 200h of the nmask 200 is | ocated2at the position of formation of the
organic layer 11R to be forned on the substrate 1. After conpleting the
alignnment, the sanme procedure is used as in the operation explained with
reference to FI G,,15 FIG _16 to_reattach_the substrate and t.he mask
200 by the attachTrr%%tg?‘??t%F%a!lbﬁ 'g'-ﬁ ege%ﬁ’éﬁ??zéf’f‘yuf’ﬁé:ng erfl‘jt’ilu'és Shftrate 1
and the mask 200.in.the a%igchﬁg.stgﬁie to_the.vapor depositi,on processing
chanbers 72T ANEYETt 5 Por Mt RePhBPe OFFRAE dRYISH H° At the b e
transfer layer, 11b, .and the_Light em¢{ti | ayer 1l1c of the organic |ayer
11R After TOriRay dng 6?@%%8%893 C%Tﬂggfhg at BadiF@dsffftWtte 1 and mask
200 are transferred into the alignpent chanber 81 and, in the same way as

t he oper at | FEPREY 32 al ?’@ﬂr@n?lléﬁéﬁrbéi’ ?f veRersqgposittdor arpeersirEk 200
are aligned reattached by the attachment fixture 100. 38 In the alignnment
chanber 81,utkktsh®dn 84, RE 83 alignnent is perforned so that the opening
200h of the mask 200 is | ocated at the position of formation of the organic
| ayer 11R to be fHrerenll gnmert sghambareB8l . intludesotrpeeisiamg Eid grinentrent ,
the sane procedure is used as the operation explained with reference to

FI G 15 andneetl@nil$rntasrihet athghmensubbambes Jlawd tihe mesk AGfardict he
attachnment fixture 100 and sequentially transfer the attached substrate 1
and t he naslaydd formaeieaponitiep0si Thos pildgesentg chizaeer 8183, 89, and 85
to formthe hole injection |layer 1la, the hole transfer layer 11b, and the
| ight emttdepptatyes dHe shbsheadeganandl ayier makR 240 ert fahddigin hehe
organic layer 11B, the attached substrate 1 and the mask 200 are
transferredligriént chamber 71, realigns the substrate 1 and the mask

200, and reattaches the substrate 1 and the mask 200 by the
attachment fixture 100.

The above configured transfer robot 45 is arranged in
the transfer work chamber 82. This transfer robot 45 can
transfer the substrate 1 and the mask 200 between the vapor
deposition processing units 83, 84, and 85 and to the
electrode formation unit 90.

The vapor deposition processing chamber 83 forms the
hole injection layer lla of the organic layer 11 B.

The vapor deposition processing chamber 84 forms the
hole injection transfer layer 1llb of the organic layer 11B.

The vapor deposition processing chamber 85 forms the
light emitting layer llc of the organic layer 11 B.

The electrode formation unit 90 includes a loading

chamber 91, a transfer work chamber 92, a substrate/mask



el ectrode formation unit 90. In the electrode formation unit 90, the
attached substrate 1 and nmask 200 are first | oaded into the substrate/ msk
separation chanber 93. In the substrate/ nask separation chanber 93, the
attached substrate 1 and the nmask 200 are separated. Note that the
substrat e/ mask separation chanber 93 is yrovided wi th the sanme alignnent
mechani sm as the alignnment chanber 81 of¥the like. By operating this

al i gnnent nechani sm by a predeterm ned procedure, it beconmes possible to
separate the attachnent fixture |00, the substrate 1, and the mask 39

200. After g%?ga{ﬁiiagpe%ﬁ;ﬁgp%atsnleiaggrﬁgg?ﬁg%&%%qmt Giukpiraje 1 is

transferre de forhmfion ¢ ~,whi I e theé attdchnment

fixture 10Q qnd PQ§F ) tra t f.i xt [ mask | oadi ng
chanber 97%3!1 %éyﬁeec ro er?%sha%igﬁggﬁggggrgﬁ}ggfﬁéébg?ho e 12 1's forned
by vapor deposition., Spegificall co_deppsi ti,gn f Qr__exanpl e
nagnesiun1fﬁb %ﬂé}fﬁqééjhiiﬁ)?n%§%§¥ﬁgd8g8ﬁ§8frggé %%ecgﬁ&429 of My-Ag
alloy is forned. The filmthickness is_for,ex | e .,about 10 nm Furt her,
the Tat o CPAHET | Sn rSier PN SRR cOBE, RRENPPRe SRy SAF Ag |o made for
exanple 9:1. Next, after formng the cathode electrode_12 on tfhe organic

| ayers 11GSUPAYT ﬁﬂﬁ#cﬁeﬁ?ﬁgghﬁgt? puber gﬁe §&SsF#§F§rfq§s | oaded into
t he sputtering chanmber 95, then the transparent conductive |ayer 16 is
formed on EREmadtiiierttlectd odeha 2sPrhtering FBARRET0A Seotdie iSRS tiatas
follows: a sputtering gas of a mxed gas of for exangle argon (Ar) and
oxygen (02pndwsidimg rchanpber 26/ 02nd Ebeofixturp/maskr undpagiea 0.3 Pa,

and an output of the direct current sputtering apparatus of 40W Next,
after fornmchgmber tYarmspareonftontdedt Pyevachnum chambers capable of

being evacuated inside to a substantive vacuum atmosphere.
Further, the loading chamber 91, the transfer work chamber
92, the substrate/mask separation chamber 93, the electrode
formation unit 94, the sputtering chamber 95, the substrate
unloading chamber 96, and the fixture/mask unloading
chamber 97 are connected to the circumference of the
transfer work chamber 92 via the gates Gt.

The loading chamber 91 comprises a loading path for
loading the substrate 1 and the mask 200 after the
formation of the organic layer 11B in the blue organic
layer formation unit 80 to the transfer work chamber 92.

The substrate/mask separation chamber 93 includes the
same alignment mechanism as the above alignment chambers 54,
71, and 81. This substrate/mask separation chamber 93
separates the substrate 1 and the mask 200 attached by the
attachment fixture 100 by the alignment mechanism.

The electrode formation chamber 94 is provided with a



16, the substrate 1 is |loaded into the substrate unl oadi ng chanber 96. The
substrate 1 transferred to the substrate 40 unl oadi ng chanber 96 is

unl oaded fromthe substrate unl oadi ng chanber 96, then fixed to the
substrate 18 via the ultraviolet cured resin layer 17. By this, the
assenbly of the organic el ectrolum nescence display is conpleted. Further,
the mask 200 and the attachnment fixture2?100 separated in the substrate/ mask
separation chanber 93 are transferred to the fixture/ mask unl oadi ng chanber
97. The mask 200 and the attachment fixture 100 | oaded to the fixture/ mask

unl oadi ng chanher, 97 are unl gaded fromthe_fixture/ mask.unl oadi hanber
07, then r &ITT. IEHE LD FRHCPEMT | FO° wheFRePY | FliPe PSS g5 dade n t he
mask 200 before reuyse,,it becone oss] ble to avojd.reusing_ a 200 with
et ect ARl SSARHR L7 Thrdis ORACERFE b1 aEEREI hihES 2ERAE AR EHP R r om
bei ng manuf act ur eq. descri bed, above, acgcording to the present
enmbodi ment , %ﬁy“lﬁs\h Ay tREe oFhi® | AP ‘5?\8°6?‘§gﬂf‘ca¥°8?é'ra§uflés #1R, and
11B conprised of the plurality of the organic material |ayers anong
di fferent VeI KPS YaRAT HRVTEFHG" cHRPBEREUSH t SPs2pdedpiil®d o suppress
waste of the organic material used for vapor deposition. Further, according
to the pres&planfiedfimef  the faarehcigpesatriey aPPargiiisc widtdet®al | ayers
are formed continuously in the state with the substrate 1 and the mask 200
al i gned anemdtttt®shed, the tine for the alignnent in each of the vapor
deposi ti on processing chanbers becones 41 unnecessary, so the cycle tine
can be short ened Theumspvdrtesriag adeorksl mP 3 of etres ptheeabovgbbtdamsparenthce
no alignment nechanismis needed in each vapor deposition processing
chanber, i coneltartesrepd&isinDl 6 tan the substrate 1 after the cathode
electrode 12 is formed by sputtering. The sputtering
chamber 95 is provided, for example, with a direct current
sputtering apparatus. Note that the direct current
sputtering apparatus is well known, so a detailed
explanation of the direct current sputtering apparatus will
be omitted.
The substrate unloading chamber 96 is a vacuum
chamber for unloading the substrate 1 after the transparent
conductive film 16 is formed from the electrode formation
unit 90.
The fixture/mask unloading chamber 97 is a vacuum
chamber for unloading the mask 200 and the attachment
fixture 100 after being separated from the substrate 1 from
the electrode formation unit 90.
The transfer work chamber 92 is provided with the

above configured transfer robot 45. This transfer robot 45

transfers the substrate 1, the mask 200, and the attachment



reduce the equi pnent costs. Furthernore, according to the present

enbodi nent, because of using the mask 200 for each substrate 1, it becones
possi ble to manufacture different types of organic el ectrolum nescence

di splays in the sane assenbly Iine. The present invention is not limted to
t he above described enbodinent. In the above enbodi nent, a configuration
where a single vapor deposition source 3% arranged in the vapor deposition
chanber and only one organic material layer is fornmed in one vapor
deposition chanber is enployed, but it also is possible to enploy a

confi gur at igQn Jhel q?|ﬂ urality of vapor deposition sources are arranged in
a vapor dep05|t|on chanber and a pIurallty of organlc mat eri al Iayers are
formed in one vapar, dep05|t| J%i {3r exga bfmhen Fere
organic materi al Iayéréiakfﬁb an: ex rene PN eT et 8 B8 o?ne

0 1 orm onfy A B ¢ drﬁﬁ?%#%%fé‘l% %%Efai%é%%%sﬁé e 5%&4%}455”

and arrangi a pIuraI of va or $05|t|on ources for the other organic
material | 53% abovp "ladk‘i AE2F8Sp&0 orned, it becones possible
to prevent the cycle tlne fron1be|ng ext ended. FurthernDre in the above
descri bed embodi Hhenacaniath WwePeF vof srPatrateFehcant §hehe case
of an organlc | ayer conprlsed of three stacked organic nmaterial |ayers, but
by appl yi ngteite mhasentin REkGt | 2raxe teadedannto| Eher subsprased loadine
stacked organic material |ayers, a greater effect will be obtained fromthe
vi ewpoi nt chapbedudii vin yadwahede Eonthept i bheohechesesryanuobeat avfi ditse
Furthernore, in the above described enbodi nent, when the work in each
chanber hasasks dUence loaddd iwtdk thwe thasbt headihgnbbempeirt 53s in
unnecessary to partition off the chanbers by the gates G. Further, the
arr angenentdofanidee Ghanilessnoese nothé i metesisé oy anohbetrenfantdaghment It i s
possible to select froma straight arrangenent, a U shaped arrangenent, or
ot her pref giath@ ey rAWaemBNt oadedciwtdathe fikbukbeloadéhg chamber 57.
On the other hand, the heating vessel 420 of each of

the green organic layer formation unit 60, the red organic

layer formation unit 70, and the blue organic layer

formation unit 80 is heated in advance so that the

temperature of the vapor deposition material Vs is

controlled so as to be evaporated at a constant evaporation

rate. Note that the heating vessel 420 is closed by the

shutter 440 in advance. Further, it is preferable that the

evaporation rate in each of the green organic layer

formation unit 60, the red organic layer formation unit 70,

and the blue organic layer formation unit 80 be controlled

in accordance with the time for forming a £ilm in the

evaporating chamber which forms the thickest layer. That is,

the cycle time in an organic layer formation process

depends on the time for forming the thickest layer.



of work . According to the present invention, it is possible to shorten the
cycle tine of the process for formng the organic |ayer of an organic

el ectrol um nescence di splay, so mass production of the organic

el ectrol um nescence di spl ay becones possible. Further, according to the
present invention, it is possible to sugpress waste of the organic

mat eri al s used 43 for forming the orgéhic |layer, so the costs of
produci ng the organic el ectrol um nescence display can be reduced. Wile the
i nvention has been described with reference to specific enbodi nents chosen

for purpose of ig*EE%rtho I -ﬁ¥ﬂH%d ?e BePaL # é t.n rous
B . t aﬂ?
modi fi cati ons could He rraedgtaf‘lhéere 0 yo hose %&:B:’F € Qfgnl?%gig cleﬁ out
departing fyom the basic, concept,.and scope_ pof %Pe i nyention. 44 CLAI MS 1.
A net hod o 7(r)nallrfuf‘f’%’c‘?lﬂarc;l ng° ggo% g’éﬁ c® 3§F?gﬁu i iBs EBRC EURSTFARP whi ch has
a substrate, a first electr$ e.Iageg formed on said substrate 'tg?a
pr edet er mi MEFHRT FHREF oF Hai EC 1 W@ PEBFBFPSEES3P %, ﬁ’ﬁ}t,:\%? Y organi ¢
material |ayers stacked on said first electrode |ayer with a predeterm ned
pattern, arft'® SRHHERIER?bd®®t ayer formed on said organic |ayer,
conprising: aligning a nmask havi ng openi ngs corresponding to _said
predet er mi ned patff&@ PIAEFIIRS S FRATRPIR Hhi BBesaPHYEIPRsPLlalsed tee
| ayer is formed; detachably attaching said mask and said substrate;
sequent i al IbFeRdy ihey s trare 1y wrdeni ther gandd tiansr cil fogy@xammleai d
substrate attached with said mask in a plurality of vacuum processing
chanbers; #®® sccm, 50W of a high frequency power, and 120 sec of
treatment time.
On the other hand, before the completion of this
oxygen plasma treatment, as shown in FIG. 9, the attachment
fixture 100 in the fixture loading chamber 57 is held by
the holder 45d of the transfer robot 45 and loaded into the
alignment chamber 54.
In FIG. 9, the grip portions 102 of the attachment
fixture 100 loaded into the alignment chamber 54 through
the gate Gt are positioned to be able to be held by the
holder portions 310a of the fixture holder 310.
Further, as shown in FIG. 10, the fixture holder 310
is elevated to a predetermined position by the elevating
mechanism 330. By the elevation of the fixture holder 310,
the attachment fixture 100 is separated from the holder 45d
of the transfer robot 45 so that the attachment fixture 100
is held by the fixture holder 310.

Further, as shown in FIG. 10, after the completion of

the transfer of the attachment fixture 100 to the alignment



transferring said mask and said substrate between said vacuum processi ng
chanbers in an attached state. 2. A nethod of manufacturing an organic

el ectrol um nescence display as set forth in claim1, further conprising
form ng each of said organic material layers in a different vacuum
processing chanber. 3. A nethod of manufacturing an organic

el ectrol um nescence display as set fortBin claim1l or 2, 45 further
conprising placing vapor deposition sources for supplying organic materials
for formng said organic material l|ayers to said vacuum processi ng chanbers

into states_.capabl e. of supplying_.organjc etials predet erm ned
evaporatioﬁﬁ%ﬁgﬁfwﬁgh E%gdLgﬁﬁgF?5t5°%ﬁan§§iéoﬁgfk%&FemFE dg@ | At 8 d
vacuum processi chanbers. 4. t hod manuf act uri ng an orgqani c
oot 1 of U CHRAS T e FRgaar 088 FBFPH ChA BRABRIERS Ghagbem e
conprising transferring said mask and said substrate through a vacuum
transfer chanber T¥hNRATHRT RPH vren et pFoeedarkg2lRaifePEtwsena thg hod of
manuf acturing an organic el ectrol unm nescence display as set forth in any
one of the Arerdument cfixkares apehthecBapki BPhgest ﬁ\é@hi ng said mask and
said substrate by using a mask forned of a nmagnetic material and a nagnet.
6. A nmethod of ndrdmcthks nytake organskoeneinr BLGni hésceheemdisphg) dex set
forth in claim5, further conprising sandw ching said substrate between
sai d nask &4 apletevabagetio nagpeedptevininddwpbligicoonbycttheurface fully
contacting with a non-filmformation surface side of said substrate and
attachi ng sdiekvataskg ancclsanissuBS0r aBg vhéhederaghen off dhee mafsksai d
magnet. 7. A nethod of manufacturing an organic el ectrol um nescence displ ay
as set fortHoldend2®netivé maekp2eoedsngephiatedl firbhe theoMalidemepE
separating said mask and said substrate 4G after formng said organic

| ayers and 44y niphsoesl 566608048 aa8r nded| Byekhaomaskt hol@ear 324 .d organic
| ayer. 8. A nethod of nmanufacturing an organic el ectrol um nescence displ ay
as set forth in amkwhewitidesiesedi g €hai S6tabhhbher £eQENFeS100
attaching and separating said mask and said substrate and transferring said

attached magdg fngl, suhst £ 8k €ui8 RoYas¥UBL 8t HRAPRRECMaBk A0TERHRAG ¥y the
manuf act uri ng an "organi c el ectrol um nescence display as set forth in any

one of the praceiige£! 865, a¥NShE6LA $AI #1867 08B C thay 8ibc¥Hesqs at | east
first and second organic layers regularly arranged with different colors of
light em ttgad,; SNdy %@éﬂngtégegée&%m PEsasRELAbi G %e%wig&cr&tﬂilr?&

| ayers conprises a step of formng said first organic | ayer by attachihg a
mask commonly Usabl e, f 1308 d. fLrst. C [ isC W th
sai d subst %alf{e a'%g %2 s’?‘gepi‘g%m?%r %nﬁ‘% Engggéggﬂﬁﬁgr %g%“%e??% bg?%{é
separati ng sng eék qggtsggd substrate, changing an alignnment between
them and a aéﬁlng %en1again after formng said first organic |ayer. 10.
A met hod of manufactyring an anj | ect rol um nescence display.as .set
forth in of ai moAT GAHE HorbhYsi 1y PErehS ol oRataTat M ag “EAFERESK and

said substrate after formng,sajd first,and, secon rganic J.ayers and a
step of foﬁﬂtrib%é}é‘?da ’e%%’ﬁﬁggl ‘gie?"i“%aﬁ %ﬁyeghgomﬁfﬂt g‘#%&‘f r3§§/d'sfi rst and
second organic layers in a . 47 vacuym processi ng .chanber. 11. An apparatus
For manut adUfaTRA o if GREPde EFEBERONRPROCEBRCBAG Sp PP o SRFmaH
substrate, a first electrode |ayer fornmed on said substrate with a

predet er ni MEEALERSTE BF BP ghRFerfayerceopths&heopulstrata ik PWssiYani ¢

material |ayers stacked on said first
the attachment fixture 100 and the mask 200.

Next, as shown in FIG. 13, the substrate holder 314
is elevated to a predetermined position by the
movement/rotation mechanism 340. By the elevation of the
substrate holder 314, the substrate 1 is separated from the

holder 45d of the transfer robot 45 and held by the



el ectrode layer with a predeterm ned pattern and a second el ectrode | ayer
formed on said organic |ayer, conprising: an alignnent mechanismfor

al i gning a mask havi ng openi ngs corresponding to said predeterm ned pattern
to the substrate on which said first electrode layer is fornmed and

det achably attaching said mask and said substrate; a plurality of vacuum
processi ng chanbers far sequentially fothing a plurality of said organic
material |ayers on said substrate attached Wth said nask; and a
transferring nmeans for transferring said attached nask and substrate to one

of said pl I fovacuum processi ng chanbers to sequentially transfer it
anong t he g“?rﬂéf’%/‘%s; 3(')]féi’t he vacuum processi ng chanbers. 12. An apparatus for

manuf act uri ng an_Qrgani ¢ ,el ectr,ol um nescenc i spl.a set forth.in claim
11, wherein eachD(')’feggté:i gthpllsu’r artt y%‘fac\%%%%rﬁgn %’r”églégéi géocﬁgn%‘gtldf E¥rs only
one layer Qf a pluralit sald.organic terpal | rs 8 13. .An
appar at us 18:5\"5 L{T%‘z‘[ J{?’%e ﬁég?ga ¢ Bfd t?ébufﬂsngéié’né’é( di%%epl“%?]%\s set
forth in claim 11 or_ 12, erein each of lurality of said_ vacuum
processi ng h&?'ggrﬁkr%zq's %ﬂ&?}b"éds\}@?ﬁr%t%aﬁo sdéﬁggi %Voﬁhﬁﬁru&’éfﬁ?ﬁﬂ ying an
organic material for formng an organic material |ayer. 14. An apparatus

for manuf ad¥ddesy Hrft or gani ¢ el ectrol unmi nescence display as set forth in
claim11l, 12 or 13, wherein said apparatus further conprises a vacuum
transfer chanmber Neavtnedy rfl s e ndcthen eobabterahnposatdonr afstder i ng
means is arranged in said vacuumtransfer chanber. 15. An apparatus for
manuf act ur ismipssiradregalni in etleet @ oHameresoceneadditdye po=istiset Fortie i X-any

one of
and Y-directions by the movement/rotation mechanism 340

from the above state, the substrate 1 and mask 200 are
aligned. This alignment work is based on the information of
the position and posture of the substrate 1 with respect to
the mask 200 obtained by image processing of the images of
the mask 200 and substrate 1 taken by for example a not
illustrated image pickup device.

Further, as shown in FIG. 14, the alignment is
performed so that the opening 200h of the mask 200 is
located at the position of formation of the organic layer
11G to be formed on the substrate 1.

After the completion of the alignment work between
the substrate 1 and the mask 200, as shown in FIG. 15, the
mask holder 320 is elevated to a predetermined position to
bring the substrate 1 into contact with the mask 200 and
place the substrate 1 on the mask 200.

From this state, as shown in FIG. 16, the mask holder

320 is further elevated to bring the substrate 1 into



claims 11 to |4,further conprising an attachnment fixture for attaching said
substrate and said nmask. 16. An apparatus for manufacturing an organic

el ectrol um nescenee di splay as set forth in claim15, wherein said mask is
fornmed of a magnetic material, and said attachment fixture is provided with
a contact surface fully contacting a non-filmformation surface side of
sai d substrate, has at |east the contacf4surface Formed of a plate-shaped
magnet, and has the 49 substrate sandwi ched between said mask and said
contact surface attached with said mask by a nagnetic force of said magnet.

17. An appaé&;&@céO&iaﬁnuﬁgcglpegeam%gtggg% LeeChed I Pudn fesoenge ghap' ay

as set forth in cony one o al ns , wherein said organi ¢ [ayer

compri ses adieasdolLLskeand-ee800d epganbet ensdeadanly grganged on

said substrate wth different colors o d,” sai'd” appar at us
conpri si ng: ILs | ign t chanism for ali.gnin sk _.common] y abl e
for form ndnagrlt%tﬁrg raﬁgggeggﬁdmggaéﬁi gglagf/aerlgﬁvw atshga}a% tslh%srf‘?sg%ezgﬁ
which said first, electropde, | ayer_is rmed .and detachably attaching said
nmask and saafrﬂzi sﬂb%t‘?@?%,grﬁtﬁl r aF Pt ?rtgf‘gﬁﬁflsfm\?la@alﬁﬂ"ﬂ}ed{%s’sﬁ ng chanbers
for sequentiajlg formng said organic | ayers on said substrate attached
with said MERWE2IR@Lond al i gnment mechani smfor separating said substrate
on which said first organic layer is formed and sai d mask, chaqging t he

al i gnment bet weerF4 MY o BY pbRet rbkachmepEnrfathesBaskd 20 ant th§er, and
detachably attaching them again; and a plurality of second vacuum
processi ng Shiierte fbr asgsbavRalinyFEGrmlAg $hied masko kP brepmractaytheon

said substrate attached with said mask agai n.
tops of the ribs 14 so that the distance between the mask

200 and the anode electrode 10 is maintained constant.

Next, as shown in FIG. 16, in the state with the
attached attachment fixture 100, substrate 1, and mask 200
held by the mask holder 320, the holder 45d of the transfer
robot 45 is inserted below the mask 200. Further, by
lowering the mask holder 320, the attached attachment
fixture 100, substrate 1, and mask 200 become held by the
fixture holder 310. In this state, by lowering the fixture
holder 310 to a predetermined position, the attached
attachment fixture 100, substrate 1, and mask 200 are
placed on the holder 45d of the transfer robot 45.

Next, the attached attachment fixture 100, substrate
1, and mask 200 placed on the holder 45d of the transfer
robot 45 are transferred to the transfer chamber 56.

Next, the attached attachment fixture 100, substrate
1, and mask 200 transferred to the transfer chamber 56 are

transferred to the vapor deposition processing chamber 62



50 18. An apparatus for manufacturing an organic el ectrol um nescence
display as set forth in claim17, further conprising a separating nechani sm
for separating said mask and said substrate after form ng said second
organi c |l ayer, a vacuum chanber for form ng said second el ectrode |ayer on
said substrate separated fromsaid mask so as to cover said first and
second organic layers. 19. An apparatus3¥or manufacturing an organic

el ectrol um nescence display as set forth in claim1' 7 pr 18, wherein said
first, second and third alignnment nmechani sns conprise a nmask support mnenber

abl e to support s subsjrate su er abI to su ort sai d
substrate, °&n & etg:c’:rﬁﬁ ’?l’gﬁlﬂ‘?g é%p?)’é’f?“ﬁgﬁbé}‘”gggetfsn? 5ot
at t achnment |x ure and a movenment mechani smfor changing the relatlve

positions B &g support nenbers, wherein said mask and said
substrate are aI i.gned and the said mask and substrate are attached and/ or
separated by sai &Satfedine® HiGt Il PR RhtRAReEnatFaFhPPRE Sé&tins of
sai d support nenbers. 51 20. An apparatus for manufacturing an organic

el ect r ol unit@@sc &bs tiats 2 ARd ek 208 cEsrBaResETRA Anshdendicod of any

one of clainms 1 to 10. 21. An a)gparat us for manufacturing an organic

el ect r ol unPREFddricn Ml A0Qfo |’@hqunorodqpoepémm pPriogessdaddance with
the method of clainms 1 to 10. .

. AA | Ar. A chamiyerAH2 Ahr{gil A;lﬁ@ gate. Gt Ate ABedd] ByAthal fAxtaireAr . AL. A . A
[L A AL A A .AL.A .AL.AL. Ar. A 9. A . AS. AFL. Ar. An% Al . . A&% AYU*. A

U. AU A{ Ar hAUleAr 403Dy ASjweriivgy the holder portion 45d of the

VWUVt 7s| wgke_YT] cal] cal] cal] calU] caU] ca] ca] ca] ca] ca] cal] cal] cal] ca] ca] ca] caU
] cal] cal] c abreaifleralfotaid] oFf cteo l§ gdPedetermined position.

After the substrate 1 and the mask 200 are held by
the fixture holder 401, as shown in FIG. 18, the fixture
holder 401 is made to rotate at a predetermined rotational
speed and the shutter 440 is opened for the vapor
deposition to form the hole injection layer l1lla of the
organic layer 11G to a predetermined thickness. The time
for forming the hole injection layer lla is determined by
the vapor deposition rate.

Further, by rotating the substrate 1 and the mask 200,
the hole injection layer l1lla is formed to a uniform
thickness.

After forming the hole injection layer 1lla, the same
procedure as the above is used to transfer the attached
attachment fixture 100, substrate 1, and mask 200 to the
vapor deposition processing chamber 63 by the transfer

robot 45 provided in the transfer work chamber 61 to form

the hole transfer layer 1lb of the organic layer 11G.
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From this state, in the same way with the operation
explained with reference to FIG. 15 and FIG. 16, the
substrate 1 and the mask 200 are realigned.
In the alignment chamber 71, as shown in FIG. 21, an
alignment is performed so that the opening 200h of the mask
200 is located at the position of formation of the organic
layer 11R to be formed on the substrate 1.
After completing the alignment, the same procedure is
used as in the operation explained with reference to FIG.
15 and FIG. 16 to reattach the substrate 1 and the mask 200
by the attachment fixture 100 and sequentially transfer the
substrate 1 and the mask 200 in the attached state to the
vapor deposition processing chambers 73, 74, and 75 to form
the hole injection layer 1lla, the hole transfer layer 1llb,
and the light emitting layer l1llc of the organic layer 1l1R.
After forming the organic layer 11R, the attached
substrate 1 and mask 200 are transferred into the alignment
chamber 81 and, in the same way as the operation in the

alignment chamber 71, the substrate 1 and the mask 200 are

aligned reattached by the attachment fixture 100.
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the attachment fixture 100 and sequentially transfer the
attached substrate 1 and the mask 200 to the vapor
deposition processing chambers 83, 84, and 85 to form the
hole injection layer 1lla, the hole transfer layer 1llb, and
the light emitting layer 1llc of the organic layer 11B.

After forming the organic layer 11B, the attached
substrate 1 and the mask 200 are transferred to the
electrode formation unit 90.

In the electrode formation unit 90, the attached
substrate 1 and mask 200 are first loaded into the
substrate/mask separation chamber 93.

In the substrate/mask separation chamber 93, the
attached substrate 1 and the mask 200 are separated. Note
that the substrate/mask separation chamber 93 is provided
with the same alignment mechanism as the alignment chamber
81 or the like. By operating this alignment mechanism by a

predetermined procedure, it becomes possible to separate

the attachment fixture 100, the substrate 1, and the mask
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deposition of for example magnesium (Mg) and silver (Ag), a
cathode electrode 12 comprised of Mg-Ag alloy is formed.
The film thickness is for example about 10 nm. Further, the
ratio of the film formation speed between the Mg and Ag is
made for example 9:1.

Next, after forming the cathode electrode 12 on the
organic layers 11G, 11R, and 1l1B of the substrate 1, the
substrate 1 is loaded into the sputtering chamber 95, then
the transparent conductive layer 16 is formed on the
cathode electrode 12. The film formation conditions are as
follows: a sputtering gas of a mixed gas of for example
argon (Ar) and oxygen (0O2) (volume ratio of Ar/0, = 1000),

a pressure of about 0.3 Pa, and an output of the direct
current sputtering apparatus of 40W.

Next, after forming the transparent conductive film
16, the substrate 1 is loaded into the substrate unloading

chamber 96. The substrate 1 transferred to the substrate
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separated in the substrate/mask separation chamber 93 are
transferred to the fixture/mask unloading chamber 97.

The mask 200 and the attachment fixture 100 loaded to
the fixture/mask unloading chamber 97 are unloaded from the
fixture/mask unloading chamber 97, then reused.

Note that by inspecting whether there is a defect in
the mask 200 before reuse, it becomes possible to avoid
reusing a mask 200 with a defect and prevent an inferior
organic electroluminescence display from being manufactured.

As described above, according to the present
embodiment, by dividing the formation of the organic layers
11G, 11R, and 11B comprised of the plurality of the organic
material layers among different vapor deposition processing
chambers, it is possible to suppress waste of the organic
material used for vapor deposition.

Further, according to the present embodiment, since
the plurality of organic material layers are formed
continuously in the state with the substrate 1 and the mask
200 aligned and attached, the time for the alignment in

each of the vapor deposition processing chambers becomes
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becomes possible to manufacture different types of organic
electroluminescence displays in the same assembly line.

The present invention is not limited to the above
described embodiment.

In the above embodiment, a configuration where a
single vapor deposition source is arranged in the vapor
deposition chamber and only one organic material layer is
formed in one vapor deposition chamber is employed, but it
also is possible to employ a configuration where a
plurality of vapor deposition sources are arranged in a
vapor deposition chamber and a plurality of organic
material layers are formed in one vapor deposition chamber.

For example, when there is an organic material layer
taking an extremely long time to be formed, by arranging a
single vapor deposition source for this organic material
layer to form only this organic material layer taking a

long time to be formed and arranging a plurality of vapor

deposition sources for the other organic material layers
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layer comprised of more stacked organic material layers, a
greater effect will be obtained from the viewpoint of
productivity and the consumption of the organic materials.

Furthermore, in the above described embodiment, when
the work in each chamber has no influence on the work in
the other chambers, it is unnecessary to partition off the
chambers by the gates Gt.

Further, the arrangement of the chambers is not
limited to a cluster arrangement. It is possible to select
from a straight arrangement, a U-shaped arrangement, or
other preferable arrangements in accordance with the order
of work.

According to the present invention, it is possible to
shorten the cycle time of the process for forming the
organic layer of an organic electroluminescence display, so
mass production of the organic electroluminescence display
becomes possible.

Further, according to the present invention, it is

possible to suppress waste of the organic materials used
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it should be apparent that numerous modifications could be
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made thereto by those skilled in the art without departing

from the basic concept and scope of the invention.
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electrode layer with a predetermined pattern, and a second
electrode layer formed on said organic layer, comprising:

aligning a mask having openings corresponding
to said predetermined pattern with the substrate on which
said first electrode layer is formed;

detachably attaching said mask and said
substrate;

sequentially forming a plurality of said
organic material layers on said substrate attached with
said mask in a plurality of vacuum processing chambers; and

transferring said mask and said substrate
between said vacuum processing chambers in an attached
state.

2, A method of manufacturing an organic
electroluminescence display as set forth in claim 1,
further comprising forming each of said organic material
layers in a different vacuum processing chamber.

3. A method of manufacturing an organic

electroluminescence display as set forth in claim 1 or 2,
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said mask are loaded into said vacuum processing chambers.

4, A method of manufacturing an organic
electroluminescence display as set forth in claim 1,2 or 3,
further comprising transferring said mask and said
substrate through a vacuum transfer chamber connecting said
vacuum processing chambers.

5. A method of manufacturing an organic

electroluminescence display as set forth in any one of the
preceding claims, further comprising attaching said mask and

said substrate by using a mask formed of a magnetic material

and a magnet.
6. A method of manufacturing an organic

elec?roluminescence display as set forth in claim 5,
further comprising sandwiching said substrate between said
mask and a plate-shaped magnet provided with ‘a contact
surface fully contacting with a non-film formation surface
side of said substrate and attaching said mask and said
subs?rate with a magnetic force of said magnet.

7. A method of manufacturing an organic

electroluminescence display as set forth in any one of the

preceding claims, further comprising separating said mask and
said substrate
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said mask and said substrate and transferring said attached

mask and substrate in a vacuum atmosphere.

9. A method of manufacturing an organic
electroluminescence display as set forth in any one of the
preceding claims, wherein said organic layer comprises at
least first and second organic layers regularly arranged with
different colors of light emitted, and said step of forming a
plurality of organic material layers comprises a step of
forming said first organic layer by attaching a mask
commonly usable for }orming éaid first and second organic
layers with said substrate and a step of forming said
second organic layer by separating said mask and said
substrate, changing an alignment between them, and

attaching them again after forming said first organic layer.

10. A method of manufacturing an organic
electroluminescence display as set forth in claim 9,
further comprising a step of separating said mask and said
substrate after forming said first and second organic
layers and a step of forming said second electrode layer so

as to cover said first and second organic layers in a
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plurality of organic material layers stacked on said first
electrode layer with a predetermined pattern and a second
electrode layer formed on said organic layer, comprising:

an alignment mechanism for aligning a mask
having openings corresponding to said predetermined pattern
to the substrate on which said first electrode layer is
formed and detachably attaching said mask and said
substrate;

a plurality of vacuum processing chambers for
sequentially forming a plurality of said organic material
layers on said substrate attached with said mask; and

a transferring means for transferring said
attached mask and substrate to one of said plurality of
vacuum processing chambers to sequentially transfer it
among the plurality of the vacuum processing chambers.

12. An apparatus for manufacturing an organic
electroluminescence display as set forth in claim 11,
wherein each of said plurality of vacuum processing chamber
forms only one layer of a plurality of said organic

material layers.
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supplying an organic material for forming an organic
material layer.
14. An apparatus for manufacturing an organic
electroluminescence display as set forth in claim 11,
12 or 13, wherein
said apparatus further comprises a vacuum
transfer chamber connecting said vacuum chambers and
said transferring means is arranged in said
vacuum transfer chamber.

15. An apparatus for manufacturing an organic

electroluminescence display as set forth in any one of

claims 11 to 14,further comprising an attachment fixture

for attaching said substrate and said mask.

16. An apparatus for manufacturing an organic
electroluminescence display as set forth in claim 15,
wherein

said mask is formed of a magnetic material, and

said attachment fixture is provided with a
contact surface fully contacting a non-film formation
surface side of said substrate, has at least the contact

surface formed of a plate-shaped magnet, and has the
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electroluminescence display as set forth in any one of
claims 11 to 16, wherein said organic layer comprises at least
first and second organic layers regularly arranged on said

substrate with different colors of light emitted,

said apparatus comprising:

a first alignment mechanism for aligning a mask
commonly usable for forming said first and second organic
layers with said substrate on which said first electrode
layer is formed and detachably attaching said mask and said
substrate;

a plurality of first vacuum processing chambers
for sequentially forming said organic layers on said
substrate attached with said mask;

a second alignment mechanism for separating
said substrate on which said first organic layer is formed
and said mask, changing the alignment between them to a
position to form said second organic layer, and detachably
attaching them again; and

a plurality of second vacuum processing
chambers for sequentially forming said second organic layer

on said substrate attached with said mask again.
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10% further comprising
a separating mechanism for separating said mask
and said substrate after forming said second organic layer,
a vacuum chamber for forming said second
electrode layer on said substrate separated from said mask
so as to cover said first and second organic layers.

19. An apparatus for manufacturing an organic
electroluminescence display as set forth in claim 17 or 18,
wherein said first, second and third alignment mechanisms
comprise

a mask support member able to support said mask,

a substrate support member able to support said
substrate,

an attachment fixture support member able to
support said attachment fixture, and

a movement mechanism for changing the relative
positions between said support members, wherein

said mask and said substrate are aligned and
the said mask and substrate are attached and/or separated

by said attachment fixture by changing the relative

positions of said support members.
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21. An apparatus for manufacturing an organic
electroluminescence display of claims 11 to 19
operable in accordance with the method of claims

1 to 10.



