18 Cctober 2005 1 APPARATUS AND METHOD FOR MANUFACTURI NG AN ORGANI C
ELECTROLUM NESCENCE DI SPLAY BACKGROUND OF THE. INVENTIS!F\IOQYb Fig#d of the
-Invention The present invention relates to a manufactdafi-f 36% atus for
an organic el ectrolum nescence display and a nethod of the sane. 2.
Description of the Related Art An organic el ectrolum nescence el enment is
structured by an organic | ayer.conprised of an organic material sandw ched
bet ween- el ectrodes conprised of an anode and a cathode. It is known that
when voltage is,_applied across these el ectrodes, electrons and holes are
i nj ect ed fromtﬁ&ﬁéﬁéi&ﬁm&ﬁPmﬂﬂﬁﬁﬁﬂ FARoMANEFACHHRING| AYeORGAMNIIche or gani ¢
el ectrol um nescence el enent. These el ectrons and holes reconbine to emt
light. In such an organi c ERECTROLUMIRBSCERCE BESRERY, a | umi nescence of
for exanpl e several hundreds to several tens of thousands of cd/nR2 is
obtained with a driving voltage of less than 10V. Further, the organic
el ectrol um nescence elenent can emt |ight having a suitable color by
sui t abl e sel ect BHFRGROUND IOFTHEUSINVENETIGONI , that is, the fluorescent
material. Due to this, -a display using organic el ectrol um nescence el enents
~is 18 Cctober 2005 Field of the Invention

The present invention relates to a
manufacturing apparatus for an organic electrcluminescence

display and a method of the same.

W

2. Descriptiop of the Related Art
An organic electroluminescence element is
structured by.an o:ganic layer coﬁbrised of an organic
-materiél sandwiched between electrodes comprised 6f an
anode and a cathode. It is known that when voltage is
~applied across these eléctrodes, electrons and holes aré
injected from thé qathode and anode into the organic layer
6f the organic electroluminescence element. These electrons
_K} ‘and holes recombine to emit light.
| In such an organic electroluminescenée-element,
a 1uminesceﬁce of for example several hundreds to several
tens of thousapds of ed/m® is obtained with a driving
) voltage of lgss than 10V. Further, the organic
éiecfroluminescencé 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




2 regarded as promsing as a nulti-colored or full-colored display to take

the place of a cathode ray tube (CRT) display. As the oV ri bed
organic layer, an organic |ayer conprised of three tolgﬁggggggiﬁed organic

material |ayers such as a hole injection layer, a hole transfer layer, a
light emtting |ayer, and an electri.c gharge injection |layer is known.
Each of the organic nmaterial layers is formed by vapor deposition of the
organic material in a processing chanber. Each organic material |ayer may
be vapor deposited in sane processing chanber. Specifically, this

consi sts ofedprirdaidngsapmesi singarged imuldtipradessidigr hBunbe+scabardavi ng
openi ngs corresponding to the pixels of a display with a substrate | oaded

i nto the pddspisingochakberthei plecte rf @i fdatrnie waportdaposckTon material s
in .a plurality of heating vessels arranged in the processing chanber
corresponddngplaythe organic material |ayers, and heating these to cause
the evaporation of the naterials. However, .if formng an organic | ayer
conprised of a pluralisytiod MGeai @esBLebbal okauais hRyLhe same
processi ng chanber as described above, there are the disadvantages that a

cycle ti mopfahe PiPELSE&ohptiEBHTLR] thReORGAF iGd @i%{mé@&%ﬁaﬂ%reﬁel y
ro m ne

-l onger and mass production of a display using organic elect scence

18 Cthbeﬁmgﬁggﬁal layers such as a hole injection layer, a hole
transfer laye;, a light emitting layer, and an electric
charge injection layer is known. Each of the organic
.material léyers is formed by vapor deposition of .the
érganic material in a processing chamber.

'Each organic material layer may be wvapor
deposited in same processing chamber. Specificélly, this

- consists of aligning'a mask arranged in a procéssing
chamber and having openings corresponding to the pixels of
a display with a substrate loaded into the processing
chamber, inserting different vapof deposition materials in

'i) - @& plurality of heating vessels arranged in the processing
chamber corresponding to the organic material layers, and

'heating these té cause the evaporatioﬁ ﬁf the materials.,

However, if forming an organic laver comprised
of a plurality of organic material layers in the same

.processing chambef as described above, there are the
disadﬁantages that a cycle time of the process for forming
the organic layer becomes extremely longer and mass

production of a display using organiec electroluminescence




3 elements is difficult. That is, when formng an organic |ayer conprised
of a plurality of organic material |layers in the sanelgroc%ssin chanber
it is necessary to heat each vapor deposition materi al Potoog£0 vapor
deposition, a relatively long time is needed until reaching the desired
tenperature, and a relatively long ti i s needed until an evaporation
rate of a vapor deposition, source becortes stable. Due to this, a waiting
time before starting vapor deposition for each organic nmaterial |ayer
‘becones longer,. As aresult, it takes an extrenely long tinme to forman
organi c | ageemetst ie AiFFickilde, by heating the vapor deposition
materials to a predeterm ned tenperature at all tines to stabilize the
evaporation rate, it begaEegspoghihl €ckhisROLLER Age WAid g ti me before
starting the vapor deposition for each organic material [Tayer. However,
whi | e vapogecfgreskl n l4Gey, rd ; S .0pg; L0 e
vapor deBosi tlﬁgn%tsegugge,% \r/)gqplg‘r%&lg:gg?s?ﬁ ﬁdn%g%%%éafsg%%%%o?’ét Elggf rom
ot her vapog. LR s Sau 0 t. C ptian of naterials
cannot | be. SuaraRacthRRian hatnet) MY Hecd NN Hadh, 484 vber
el ectrol um c el egent. _are _ver ostly, sp the . production cost_of the
organi c l2§§§§g§g$?§ gﬁ&?régia%oFés %ﬁ Wﬁééﬁnéé?ﬁﬁ%ﬁéhﬂid% B?P%#HYgﬁyay

" using orgafégg gkggtroluniggac%n e.el ement.s b%%%ﬂﬁz(hffécult. 18 Cct ober

2005 is nee ntil reaching Sire temperature,
and a relatively long time is needed until an evaporatiocn
i) ~ rate of a vapor deposition source becomes stable. Due to

this, a waiting time before starting vapor deposition for
each organic material laye; 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 tole 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 o;ganic meteriai layer. However,

ewﬁile vapor depositing an organic material layer
corresponding to one vapor deposition source, vapor
deposition materials also evaporated from other wvapor
deposition sources, so wastefull consumption of matetials
:, cannot be aveided. The organic materials used for an
organic electroluminescence element are very costlf, so the
production cost of the organic layer sweils and, as a
eresult,.the mass production of a display usiﬁg organic

electroluminescence elements becomes difficult.




4 A technique for elimnating the- disadvantages caused by formng an
organic layer in the sane processing 'chanber is disclgsed for exanple - in
Japanese Unexam ned Patent Publication (Kokai) No. 8-i§i§§@g1$ﬂ% above
publication discloses a technique of arranging processing chanbers for
vapor deposition of the different orgaftc naterial |ayers around a vacuum
chanmber and transferring a substrate between the processing chanbers

t hrough t he vacuum chanber. By di spersing the vapor deposition of the

organic material |ayerg tt%cngLijq_{ee_q:_tmpr&%%%%n@@%{%bS?%%aeg%gggs

possible to greatly shorten the waiting tinme"

tior i1z i . i f
i Sper si ng TRESEBF Epality of | Sadifc FI000 ' e Bade PROBKESISS

di spersing the

o [erent Sugsgssl e, Shameisy AR ork bebieen Pesiielil o o

mask becones necCessary 11 €ach pr
i npossi bl e suf fj ci.ently, sho n the cycle 1] of the process for

f orm ng anéﬁ%ﬁﬁ%(#QQ%ﬁﬁge%ﬂﬂt{é§%a{ﬁnW%g AT}iiégggnnent wor k, the vapor
deposition materials are wasted. SUMVARY OF THE_| NVENTI ON. Enpodi nents of
the present invention {BE8kaPGVEr ByPddcatieg Aissdesem@s tpchnique of

arranging proceséing chambers f&r vapor deposition of the
different organic material'layers around a vacuuﬁ chamber
and transferring ; 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

.uheating the-vapqr deposition sources and stabilizing the
evaporation rate.
| However, if dispersing the vapor deposition of
the org&nic material layers to different processing |
rcﬁambers, élignment work between the subétrate 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. Furtﬁer,'during

the alignment work, the vapor deposition materials are

- wasted,.

SUMMARY OF THE INVENTION .-

Embodiments of the present invention seek to provide an




apparatus for manufacturing an organi c &l ectrol um nescence di splay capabl e

of shortening a cycle tine of a process for formng an (B?Oii?ni%c? %ayer of an
organi c el ectrol um nescence display and suppressing wa {0 28 sunpti on
of organic materials used for formng the organic |layer. Enbodinments of
the present invention seek to provide a fethod of manufacturing an organic
el ectrol um nescence display capable of shortening a cycle tine of a
process for form ng an organic:layer of an organic el ectrol um nescence

di spl ay andaspapaessi Fe-MASHEFHb LGSR g Y @(}%&%f@%%hg%%‘g%ﬁ?g for

form ng the organic |layer. According to a first aspe

I nventi on, d_{ﬁ_gigyi éaﬁgﬂli.édgg ghg?:rtgglq.n%f ”?&:gl%(:tt}igllep%fana Oé?c?‘cr:]i ér:%die’orayér

el ectrol um nescence display which has a sGb ate, i 'St ec

formed on \H5mauis LAl e¥bhlict pLedglenyl REdaRA el AN eaAtl ol duer

conprised of a pluralit organi c mterra

el ectrode | g ith. redet erm ned. ttecn, and a.second. el ectyode | ayer
fornmed on tcﬁye%lr%&anig%gl gu rerompPi %’F‘ﬁge%&ﬁi FRORT™R 5He8k AR RN ngs

correspondimn 4.9 ti;% . éef_iete m ned pgét ern with the substrate on which
Cthe first "ETEctTode T3Y2rtPE FOPHERY GBRaCRIBPY atl®¥&%ng the mask and
the substrate; sequentially formng a plurality of organic material |ayers
~on’the substr at eEanbedinantswPfhtha@resaak inpveptipnusaek tfe eroyvadeum

processi ng champers; and 18 COct ober 2005 6
- a method of manufacturing an organic electroluminescence

display capable of shortening a cycle time of a process for
forming an organic layer of an organic electroluminescence
display and suppressing wasteful consumption of organic
materials ueed for forming the organic layer. |
According to a first aspect of the present ipvenfion,
_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
plurelity 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
aligﬁing a mask“havihg openings corresponding to the.
.predetermined éattern with the substrate on which the first
| electrode layef ie formed; detachably attaching the ﬁask
and the subs£rate: sequentially forming a plurality of |
_organic'material layers on the substrate attached with the

mask in a plurality of vacuum processing chambers; and




transferring the mask and the substrate between the vacuum processing -
chanbers in an attached state. According to a second aspect _of the present
i nvention, there is provided an apparatus for manuf actlgrqcf?&e%?ﬁo%rgani c

el ectrol um nescence display which has a.g substrate, a first electrode

| ayer fornmed on the substrate with a predeterm ned pattern, a organic |ayer
conprised of a plurality of organic-material |ayers stacked on the first
el ectrode ‘| ayer with a predeterm ned pattern, and a second electrode |ayer

formed on thanefganiindg dhey magnaEndi te asubatirgbadhe tveehathe rietium

al i gning a mask having openings corresponding to the predeterm ned pattern
with the . prbsEsatingreharibaErd him fan dtedeledd asgleatayer is forned and
detachably attaching the nask and the substrate; a plurality of vacuum
processi ng chanbersrBidhgseguentsetldnd 58t eA Halrghésanefihheneiganic
material |ayers on the substrate attached with the mask; and a

transferri tjef@adls pirok ided e EFppid-dthes atdAGliath MRSk Ay SARSLFGhR1LO One

of a plurality of the vacuum chanbers and sequentially transferring it

among the @i deakblymehebBRAVACU B 1R WETH Hh LA Serd £ Ffﬁ)oﬁiﬁsets of
a

t he present invention, when the mask and the .substrate are I gned and

 attaChedr éﬂ@cﬁ%@d@r§a&8ﬁd?grﬁghponOQﬁep%dﬂgﬁggégwyﬂéﬁ/éﬁ vacuum
processi ng chanbers in"the attached state. e -vacuum processi ng appar at us
into Wm‘“bfe&é%é%ﬁ?ﬁ&& ngﬁern, a brganic_layer-compxised of a
plurality of oréanic material layers stacked én 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 patﬁern with the
. substrate on_which the first electrode layer is formed and
detadhably attaching the mask and the substrate; a
plurality of vacuum processing chambers for.sequentially
forming a pluraliﬁy 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 se@uentiﬁlly
. transferring it among the plurality of the,vacﬁum
,ptocessing chambers.
In embodimgqgs'of the present'invention, when the mask and the
Substrate are aligned énd attached, the two are loaded into

one of the plurality of vacuum processing chambers in the

attached state. The vacuum processing apparatus into which




7 these mask and substrate are loaded i§ in a state capable of form ng at
| east.one layer of the plurality of organic material |aye osing the
organic layer. The organic nmaterial layer is forned aﬁ?§?&$ﬂgﬂpgading is
conpleted. After formng the at |east one of the organic nmaterial |ayers,
the attached mask and the substrate are Zunl oaded fromthe vacuum
processi ng apparatus and then are l.oaded into another vacuum processi ng
apparatus so that another organic material |ayer may be stacked. The same

process of {RLgBtHR0KOLnlNELBLERALE g&teeéga el & %tsfteatéaﬁ% fgsfef

of the mask and the substrate are repeat unti e organi c
formed. In gpig t +Ob £t t et i e
formati on of tH%H%- ?a?Ft?ggggggggzgg&%a %Fsg§on§§§&%§ﬁﬁk§%§ga ?ayer
IS d|V|ded I C roceSS| appal.at uses and 't he
transfer g %Qg%%gbé% 8L1 % %leurgﬁpfy v%?hlp #5%é§%3ﬁb

apparatuses | ned in_a and .t he suhstra

at t ached. &aé‘?lpf?riuoiayelal 18n ﬁ?‘eée?% fL'Hg g&?élalﬁd thé&2 e 'e i s not

needed and the tjme for alj nt can. be elimnated, BRI EF DESCRI PTI ON OF
'THE DRAW NGS The éﬁﬁﬁ&ﬁir%hﬁi%ﬁﬁﬂﬁﬁﬁ%n?geo?ftﬁBepP§§@Hﬁq nventi on

w Il becone clearer fronlthe follow ng description of the preferred
“enbodi ment PAfsFARW AW OctpATERPRed mask and the substrate are

unloaded from the vacuum processing apparatus and then are

loaded into another vacuum processing apparatus so that
another organic material layer may be stacked. The same
process of formation of therorganic material layer and the
same transfer of the mask and the substrate are repeated
until the organic 1aje; is formed.

In this way, in the embodiments of the present invention,

the formation

of the plurality'of organic layers compoSing the organic
layer is divided among the plurality of vacuum processing
apparatuéea and the transfer of the substrate between the
plurality vacuum processing apparatuses is performed in a
state with tﬁe 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
The above aspects and embodiments of the present invention
will become clearer from the following description of the

preferred embodiments given with




8 reference to the acconpanying drawings, in which: FIG 1 is a
cross-sectional view of an exanple of the organic elecfrol umpescence
di splay to which the present .:invention is applied sﬁ%ﬁﬂﬁﬁxa&ﬁrincipal
portion-of the general configuration of the display area of the organic
el ectrol um nescence display; FIG 2 is pl an view of an exanple of the
organi c el ectrolum nescence display to which the present invention is
appl i ed showing a principal portion of the general configuration of the
di splay area of the organic electrolum nescence display; FIG 3 is a

Cross-secti@fatedteWesf tAE 8%aBRbaANnYinbharastinyst Une Qhidh 0rganic |ayer;
FIG 4 is a viewof the configuration of the apparatus for manufacturing

an organic el ectgphum nf@csn@§osQL§@J:@¥°§££O{rﬂ%nggkoaﬁne%mgqie H §fe the

present invention; FIG 5 is a cross-sectional view of the configuration

of the SUb&I:éé‘ﬁ;?c bef 9L er & PLAPLLORRE BE s ﬁ.ggnitg Y &y th'é:(%re%é x 2
ct an t he

perspective view of an exanple of the str re of the mas
attachment; foad 4 & A L A0 1Ped! bnbB: hGCaSBRRAEAEET BLBe:Ddl 568 fflBW OF Lhe
structure of the allgn chanber; Fl 1S CrBss-Sectional view of an
exanpletﬁgégg%éf §§$£¥§%r399§n of the display area of the organic
electroluminescence display; |

- FIG. 2 is a ?lan view of an example of the organic
D electroluminescence display to which the present invention
is applied showing a principal portion of the general
configuratioh of the display area of the organic
eiectroluminescence display;

FIG. 3 is a cross—sectionél view of an example of the
structure of an organic layer;

FIG. 4 is a viéw of the configuration of the
apparatus fof manufacturing an‘oiganic electroluminescence
display according to an embodiment of the present
 “ . dnvention;

FIG. 5 is a cross—sectional view of the configuratioﬁ
of the substrate before formation oflthe organic layer;

FIG. 6 is a perspective view of ah 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. 8 is a cross-—sectional view of an example of the




9 configuration of the vapor deposition processing chanber; FIG 9 is an

~explanatory view of an exanple of the operational proc re, of e
al i gnnent nechanismin the alignnent chanber; FIG 10 ?ggﬁﬁqbeé%g(#gnat ory

vi ew of the operational procedure of the alignnment nechani smfollow ng
FIG 9; FIG .11 is an explanatory view of the operational procedure of the
al i gnnment nmechanismfollowing FIG 10; ‘FIG 12 is an expl anat ory vi ew of

t he operational procedure of the alignnent nechanismfollowng FIG . 11;

FIG 13 is an explanatory view of the operational procedure of the

al i gnment peglRagiL,so:fioh! Qw ng F bl G i view of the state of
aligning the magﬂlk1 to the posiet ikygﬁoof 'dfe F%ttljii)ér? oacnesos'rjg%i%hm%?’ on the

substrate, FIG #bsi sSgan.expl Lew, of the agperational rqcedur e of
~the alignnment nec ani gmg?oéﬁo%gﬁgg'gé%&&?&“eﬁl &\% T i%‘%ﬁ’%@éré’(eory vi ew
of the ope ' o] re of the, alignment chani.smfollowing FIG 15;
FIG 17 | 56§%£§§% gﬁgt %r%;g/%\??gvﬁeofagt ﬁges g“t"gnglfer‘:r‘t%hé“ecﬁﬁrﬁﬁ%dl%tfﬁ%ﬁf rate and
t he mask | gegmiengco %he .vapor deposition processing chanber; FIG 18 is
an expl anatory Vraw 5PeFRE%4tate of vapor deposition in the vapor

. deposition processing chanmber; FIG 19 is an explanatory view of an
exanpl e of the 1B %rtbbetsppsexplanatory view of the operational

procedurerf the alignment mechanism following FIG. 9;
FIG; 11 is an explanatory view of the operationai
) procedﬁre_of’the alignment mechanism following FIG. 10;
FIG. 12 is an explanatery view of the operational
procedurg of the alignment mechanism following FIG. 11;
FIG. 13 is an explanatory view of the operational
procedure of the alignment ﬁechanism 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

A

'p;ocedure of the alignmenﬁ mechanism following FIG., 13;
FIG. 16 is an explanatory ﬁiew.of the operational
procedure of the alignment mechaﬁism following'FIG..ls;.
FIG. 17 is an explanatory view of the state of the
attached substrate aﬁd 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




10 operatidnal procedure of the alignnment nechanismin the alignnment

chanber; FIG 20 is an explanatory view of the operati | dure of
the alignment nmechanismfollowing FIG 19; FIG 21 | sqg% 8% gﬁset he state
of aligning the mask to the position of formation of an organic |ayer on
the substrate; and FIG 22 is a view of, the state of aligning the mask to
the position of formation of an organic Qayer on the substrate. DESCRI PTI ON

OF THE PREFERRED EMBODI MENTS Bel ow, preferred enbodi ments will be described
with reference to the acconpanying drawings. FIG 1 and FIG 2 are views

of ‘an exanpipemitidial GsgeEbEue e6L 1 Gheh DESERERE ﬂééﬂhﬂxshol‘éﬁ“t% the
present invention is applied. Specifically, FIG IS a cross- sectional

vi ew of thalpgnicifalcaisden of the general confi | guration of the display
area of the organic electrolum nescence display, while FIG 2 is a plan

view of the priggigRalzapard iQn é;j J_tel}pagggc}g ﬁ%&o(g ,\E‘i”éa{’% {-'aﬁ-‘ajtlg d| spl ay

area of the organic el ectrolum néscenc y

Further .t heoaran®t!o? Mtk R et st by oo LiSnR e Ebe T8%and FiG
2is a 18 ctobgrg2093 j5 5 view of the state of aligning the mask
to the position of formation of an organic layer on the
substﬁate; and
) | 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 accompanfing dréwings.
FIG. 1 and FIG. 2 are views of ﬁn example of the
organic electroluminescence display to which the present.
a} | invention is applied. Specifically, FIG. 1 is a cross-
sectional viéw 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‘oﬁ the
display area of the organic electroluminescence display.
Note tha£ FIG. 1 is a cross-sectional view aiong the
direction of the line A-A’ in FIG. 2. Further, fhe organic

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

-




Il so-called active matrix type of color display. The display in FIG | has
a substrate 1, a plurality of thin filmtransistors 2,1ﬁ odg é & trodes 10
formed on the transistors 2 via an interlayer insulati @ V'P organic
| ayers 11G 11R, and 11B which are forned on the anode el ectrodes 10 and
emt colors of green (G, red (R, q blue (B) respectively, a cathode

el ectrode 12 fornmed on the organic Iayers 11G 11R, and 11B, a transparent
conductive 'film16-formed on the cathode el ectrode 12, and a substrate 18
fixed on the transparent conductive film16 via an uItravioIet cured resin

|l ayer 17. bbteallladl eathver gatird|t84ld JRIMBIRSE LS BALMENt,  Which emits
each | um nescence color by itself, is configured by an anode el ectrode 10,

an organi ¢ | ayer ThéGaisplR, iar FiEB. 1aRdsa sCaidiada Alect T ode, ﬂt?rair{'gyp' xel s
PL are configured by these organic el ectrol um nescence el enents thin

filmtransbst @hgn2sihinghta8mitiedat t @%oqegmé‘ctz_l@aeeg ﬂ&%#&& 11B

passes through the cathode el ectrode’ 12 side to be output through the

substrate {8« Eyghgggtogg ?ggggsbglé%@%féay%ﬂg lé%fﬂ'éia 2ryanged in a

matri x, while the organi are ged 1n a
o odendiessibel e uls Sl AT IS
~as a p0|y%ﬂhggeféigkerogegeiopgggtem1%8co %%%e%r %Q%en (G), red {R),
and blue (B) respectively, a cathbde electrode 12 formed on
) | ‘the organic layers 11G, 11R, and 11B, a transparent
conductivé'film 16 formed on the cathode eiectrode 12, and
'~ a substrate 18 fixed on the transparent conductive film 16
) via én ultraviclet cured resin layer 17.

Note that each organic electroluminescence element,
which emits each luminescence color by itself, is
cpnfigured by an anode electrode 10, an organic 1ayér 116G,
11R, or 11B, and a cathode electrode 12. The pixels PL are
configured by these organic electroluminescénce elements

 ;) ~-éﬁd thin film transistors 2. Liéht emitted at the organic
layer 11G, 11R, or 1l1B passes through the cathode electrode
i2 side to be output through the substrate 18.
Further, as shown in FIG. 2, the pixels PL are
7 arranged in a matrix, while the organic layers 11G, 11R,
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




12 substrate can be used. Note that the direction of passage of |ight
emitted by the above organic el ectrol um nescence elenﬁgé E ﬁ@?rd t he
cathode el ectrode 12 side, so the substrate 1 need not® B&°BZ%hspar ent
material. Inthe thin filmtransistor 2, a gate electrode 3 wth a
predeterm ned pattern is formed on the gubstrate 1, and a polysilicon"’

| ayer 20 is fornmed on the gate electrode 3 via a gate insulating |ayer S
Further, an interlayer .insulating film4 is formed so as to cover this
polysilicon Ilayer 20. Further, a source region 21 and a drain region 22
are fornesubstitedegatre ibes wissd .n@idtid i attideligad et pbecd £ ofess3gsi de.
The source region 21 and the drain region 22 are electrically connected

with i nt er ednAdghitormi6 telat diygtheotabidvel sirqrirtidy G acto NahBse£06RBE i N the
interlayer insulating film4. An interlayer insulating film7 is-formed so

as to coveelthes¢ iilt eosamde dthieols thoddede Aleadd adess ik arg, forged on the
interlayer insulating film?7 corresponding to the pixels PL. The anode

el ect r odesstibBsatiateonnaeked nehe sl iaC Mk splirdh H M=AHOMECt i ons 6 through
contact holes 8 fornmed above the interconnections 6 of the interlayer

insulating filnmg. ths thenneieni 8kbandilitgh bef Leghance, o el iye
material with a large work function such as chro (Cr), 18 tober 2005

with a predetermined pattern is formed on the substrate 1,
land a polysiliconﬂlayer 20 is formed on the gate electrode

ig) 3 via a gate insulating layer 5. Further, an interlayer
Ansulating film 4 is formed so.as to cover this_poiysilicon
layer 20.

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

;} _ ' An interlayer insulating filﬁ 7 is.formed so as to
cover these interconnections 6.

Anode electrodes 10 are formed on the interlayer
inéulating £film 7 correspondiné to the pixels PL.

The anode electrodes 10 are cnnnected electricallfl
with interconnections 6 through contact holes 8 formed
above the intérconnections 6 of the interlayer insulating
£ilm 7. As the material, a high reflectance, conductive

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




1'3 .iron (Fe), cobalt (Co), nickel (yi % ;:opperb(Cu), ta_rll_}]al um (Ta)l,
tungst en , platinum (Pt) , or gol Au) can be use nic |ayers
11&9 11R, (\gld ElB are formed on the anode el ectrodes, ?%ﬂ_ﬁfog‘?ﬁ%{)%gul ating
film13 is formed so as to cover the periphery of the anode el ectrodes 10
and enclose the organic layers 11G 1L and 11B. The insulating film13
is formed of for exanple silicon oxide. Ribs 14 are forned on this
insulating film13. The ribs 14, as shown in FIG 2, are arranged between
each pixel PL in a matrix formand has tapered side walls. The ribs 14
function a3rspadE&esd .ofohadics (Geed Mdrokiedr nittig t keprangafthy) | ay@italdks 11R
and 11B on the anode el ectrodes 10 by vapor deposition. That is, they
function téTaeti bengkéendi(W) anpdaltdtnmeen Ftithe ras kplandAhe @ des ah££d 1 odes
10. Further, each of the ribs 14 is conprised of a insulating material

| ayer 14a proj ecThagotganithkayerssuliati ngrfi biul3iandra ¢oagiet iote
material layer 14b formed on the top of this insulating material |ayer
14a. The itbel ahbdg ebbetirabebayghdlda HnsbaMRAgOEiam Ar0aN Gd ating
material such as polyinmde or an inorganic insulating naterial such as
silicon oxésleas The €6REHCEh¥epaREBhbRL Layeheldhohar B8 2 AlRdd " Yand

el ectrode connected with the cathode electrode 12 and is forne

relati vel yodoposesing WegaconducrLye FEEST 18k, LHEN13 AW num (A) or
chrome (Cr). 18 COctober 2005

insulating £film 13 is formed of for example silicon oxide.

RiBs 14 are formed on this insulating f£ilm 13. The

e’

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 férming the
organic layers 11G, 11R, and 11B on the anodelelectrodes 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 14a projecting from the

Q) ‘insulating film 13 and a conductive material layer 14b

formed on the top of this insulating material layer l4a.
The insulating material layer 1l4a is formed of an
Qrganic insulating material sucﬁ as‘pquimide or an
inorganic insulating material such as éiliéon oxide.
The conducti&e 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).




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 Ia s 11§Kgnd 11B. As
shown in. FIG 3, the organic layer 11Gis configured ﬁ %5 xanpl e a
positive hole injection layer 1la fornmed on the anode el ectrode 10, a
positive hole transfer layer |ib stacked on this positive hole injection
|l ayer Ila, and a light emtting |layer I'ic stacked on the positive hole
transfer layer lib serving as an electron transfer |ayer. The |ight
emtting layer Ilc is covered by the cathode el ectrode 12. The positive
hole injection |Byer 318s aherpssikiveiohalevibanskern akampiied oraig e he
light emtting layer Ilc .are fornmed to predeterm ned thicknesses by vapor

dep05|t|ngsefﬁaﬂtEeWBEetha|5rg§ﬁﬁbe§ @Q‘ﬂ§Gt0Tths%%Ep%§ fidd WY the
emtted. As the organic naterlal of the positive hole |nject|on | ayer |1l a,

for exanpl xrgah MEDALHE #4241 1R ankr h3R(3- _
nethylphenylphenylan1no)tr|phenylan1ne] can be used The 'thickness of the

positive hole i C | aye | agzi s r u 0,am As t he
or gani ¢ naterlapi%fé%ﬁﬁnpgglﬁF%e 6Ig£§r3ﬁ ?aggg &1% 18

GNPl Giyelopieaspliikeld BUEDikon LoslBLghemitl g0 g,k gan be

used. The ess of the organit e I a

TCthber Zq%%.formed on the anode electrode 10, a positive hole

‘transfer layer 11b stacked on this positive hole injection
'ij layer 1la, and a light emitting layer 1lc staekea oe the
positive hole transfer layer ilb serving as an electron
transfer layer. The 1ight emigting layer llc is covered by
the cathode electrode 12.
| ~The positive hole injection layer 1lla, the positive
hole transfer layer 11b, and the light emitting layer llc
-are formed to predetermined thicknesses by vapor depoeiting
organic materials_cor;esponding to the colors of lighﬁ
emitted.
~~} . | As the organic material of the positive hole
injection layer 1la, for example, m—MTDATA[4—4'—4"—tris(3e'
methylphenylphenylamino) triphenylamine] can be used. The
thickness of the positive hole inﬁection layer l1la is for
example about 30 nm.
As the organic meterial of the positive hole transfei
layer 11b, @-NPD[4,4-bis (N-1-naphthyl-N-
, phenylaﬁino)biphenyl] or the like can be used. The

thickness of the organic material of the positive hole




15 tr'an'sfer | ayer lib is for exanple about 20 nm As the organic materi al

of the light emtting |layer 110, Al g3(tris(8-quinoli n%g’;ﬁoﬁalzﬁ ) num (1'11)]

or the like can be used. The thickness of the Iight e 50‘3 E3‘-\%/er lic

.is for exanple about 50 nm The cathode electrode 12 is formed commonly

for the pixels PL, covers the surface of the ribs 14, and is connected

with the conductive material |ayers 148> consi sti ng 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

i nsul ati ngtfahsrds. 1dhes tabhedergkeakbadeelibbs ta dghigy Metal filmhaving a

smal | work function and higher transmttance such as magnesi um (M) -sil ver

(Ag) alloy formags byhdlepagihiOnmbteeaDi A yn¥apoLE ¢ 0ud 15 GdeL 80T, ned

t hi ckness. The thickness of the cat h?)de el ectrodg 271 férge%g%él]xg about

10 nm  Theirid Ansngs £t §eA0G1hYE hbhTrdPah smb S KO 1 G0vgh L he

cat hode el ectrod%glg&Thi@s gti{r;ansp:z;rent cgﬁductﬁégquﬁﬁﬁlé’ i st o:*ier%c(fto a

predet er magd gdicknessyf or i t i ng. As.t.he material formng
R R R L L e M E e

it, a material exhibiting good con or mati on Imary
t enper at ur;g; s&ﬁh @p_[ | ngi (Lp)-zinc.(Zn)-oxygen (0)- based material can
be used. The thi c%?]e S %P%_ﬁ‘g}:t'%gn%arent conductive film1l6 is for exanple

~about 200 nm 1%ﬂgnég{'6&gxgiectrode 12 is formed commonly for the

pixels PL, covers the surface of the ribs 14, and is

connected with the conductive material layers 14b

{ :
R

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 11B and the
insulating film 13,
This cathode electrode 12 is a thin metal film having
a small work function and higher transmittance sucﬁ as
magnesium (Mg)Fsilver {Ag) alloy fo&med by deposiﬁion from
binary vapors to a predetermiﬁed thickness. The thickness
‘f“ | _of.the cathode electrode 12 is for exémple éboﬁt 10 nm. |
The transpareﬁt conductive film 16 is formed so as to
cover the cathode electrode lé. 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 {(0) -
- based material can be used. The thickness of the

transparent ¢onductive film 16 is for example about 200 nm,



16 The substrate 18 is fornmed of a transparent material. This is to allow
passage of the light emtted fromthe Ilight emtting Igifr 1%@ f the
organic layers 11G 11R  and 11B and striking the subdfrs8HPdugh t he
transparent |ayer 16. For exanple, a hard nenber such as a gl ass
‘substrate or a pliable nenber such. as a pol yam de filmor other plastic
substrate can be used. FIG 4 is a view of the configuration of an
apparatus for manufacturing an organic el ectrol um nescence displ ay
according to an enbodi nent of the present invention. The apparatus for
manuf act uring thenar gaBkera®keelr QlsUFoRaeeeREe il iV 40-4 PT B bove
organic layers 11G 11R and 1lB,sthe cathode.elecfﬁﬁne‘?z, anﬁé?ﬁgﬁ'
transpar engpganduCibV e 1hihMplEs A% HE0uh d 1.4 ; agfdring
apparatus 40 is configuréﬂkvdfﬁé% Ioag%hg|ﬁ#%%5§§léféﬁggﬁ&%rg%%ic | ayer
formation ¢Rif6Q, @k I I g4l roption unjt 70 bl organi c
b £ gm:.@t%gg gﬁ%% (ilc %%r g:g:% ?%‘ a%tz.c rhl.aﬁgﬁelzt-é ggl_GThgf?

llayer formation unit ~an electr mat’i on . badi ng
msk | oad: ntchinnerdss er ARG B RN et Ak LB (PR chERn SpF RSB Famber
55, a trapsfer amper 56, and a fixture |oading. .chanber 57. The
»subs;rateaf%% aneéﬂgﬁﬁe?ng?E?heapbg; B ?Fhé%QQuﬁﬁxﬁ F»5%he nask
| oadi ng CQ%QQS rggé t he aligggﬁnt 18 Cbtobe%VZOOS :

or a p e member such as a polyamide film or

other plastic substrate can be used.

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

The apparatus for mahufacturing the organic
electroluminescence display 40 forms the above organic
layers 11G, 11R, and 11B, the cathéde electrode 12, and the
Itransparent conductive f£ilm 16.

As shown in FIG. 4, the manufacturing apparatus 40 is_
configured with a loading unit 50, a greenrérganic layer

o -formatioﬁ unit 60, a red organic layer formation unit 70, a

blue organic layer formation unit 80, and an electrode
formation uhit 90.
The leoading 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
.transfér'chamber.SG, and a fixture loading_chaﬁber 57.
The substrate locading chamber 51, the pre-proceésing '

‘chamber 52, the mask loading chamber 53, the alignment



17 chanber 54, the transfer work chanber 55, the transfer chanber 56, and

the fixture |oading chanber 57 are configured by vacu chamhers capabl e
of being evacuated inside to a substantive vacuun1atnggbﬁﬁﬁgeﬁgﬁrther, t he

substrate | oading chanber 51, the pre-processing chamber 52, the mask

| oadi ng chanber 53, the alignnent chanblr 54, the fixture | oading chanber

57, and the transfer chanber 56 are connected to the circunference of the

transfer. work chanber 55 via gates G. The gates & are opened and cl osed
by not illustrated gate valves. Further, these gate valves are controlled

so as to behapbered 5aNd thled 36tn SEL1E SRS CHbOPH AL | QNS fadLp0sf er robots
45. The substrate | oadi ng chanber 51 can be | oaded with a substrate 1 on

whi ch the ehgmbee b&yenndlthe FiRtwrd 1bH: A ertaihindes¢l gotrode 12, and
transparent conductive film 16 should be formed. The substrate | oading

chanber Slebafagseceabledabtsh it haitlie Ilndids dflgssegecti onal

view of a principal portion of the configuration of a substra to be

o 8 S i S AR LSy 2 1

functioning as spacers project above t _
o e kbl 890dE L. FUELeR S DHSA. B DB L2 At p0e
‘ the mask léading'chamber 53, the alignment chamber 54, the
fixture loading chémber 57, and the transfer chamber 56 are
f;} | ‘connected to the circumference of the transfer work chamber
55 via gates Gf. 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
operatioﬁs of transfer robots 45.
The substrate loading chamber 51 can be loaded with a
substrate 1 on which the organic 1ayers-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—secﬁional view of a piincipai
éortion 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 surfaées of the

anode electrodes 10 surrounded by the ribs 14 are exposed.

The pre-processing chamber 52 treats the surfaces of




18 the anodes 10 and ribs 14 in the state of the substrate 1 shown TanIG
5. For exanple, it treats the surface of the substrat by axygen pl asma.
Furt her, irpnay treat it by wultraviolet ozone. The nai§698éaﬁﬂégchanber 53
is |loaded with a mask aligned with and attached (integrally) to the
substrate 1. The 'mask | oadi ng chanbeﬁ 53 is a so-called | oad | ocked
chanber. FIG 6 is a perspective viem/o§ an exanple of the structure of
the mask and the attachnment fixture for .attaching it to the substrate 1.
As shown.in FIG 6, the mask 200 is formed of a plate-shaped nmenber with a
rect angul atheoahedes Theafdskibd004i $nf eheed tafted JERGIR! i Lusibsi@nce such
as iron or nickel. This nmask 200 has | arger dinensions than that of the

substrate shawnel ia fFacned wWrbk axBhphal it h-ARENIHES sGAFIESAANALNY to
patterns of the organic layers 11R 116 . and 11B in a mask portion 202

surroundedshysapaeut &r nir a ROBELGAA202yr+hRE MASK (G3AN e 4sqd. i}, common
for the forn;tion of the g?ggni% Iaygrs ffR, 11G aﬁhgng.Egiat-l , the

organic | ayeesa+iRietlGeoand 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 PRsiflop {0£40RG"LAMMLQE £5¢; 085K,209 &L ¢hng RAghtions 18
Oct ober .2005 ' : .
' aligned with and attached (integrally) to the substrate 1.

' The mask loading chamber 53 is a so-called load locked

chamber.

*«Hf"

FIG. 6 is a perspective view of an example of the
étructure of the mask and the attachment fixture for
.aﬁtaching 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 dimgnsicns than that of the

x} - substrate 1 and is formed with a plurality of openings
corresponding to patterns of the organic layers 11R, 11G,
~and 11B in a mask portion 202 surrounded by an outer frame
portion 202. The mask can bé used in common for the
. formation of the organic layers 11R, 11G, and 11B.

That is, the organic layers 11R, 11G, and 11B are
xegulariy arranged on the substrate i1, 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




19 of formation of the organic layers 11R 11G and 11B of the substrate
1. The attachnment fixture 100 includes a nmagnet plate 1 ha g
substantially the same di nensions as the contour of-tHéggﬁﬁgﬁﬁgte 1 and
grip portions 102 connected to the ends of the nmagnet plate 101. Parts of
the grip portions 102 extend to the sidgs of the nmagnet plate 101 so as to
project fromthe ends. These grip portions 102 can be held by arns of the
bel ow descri bed transfer robots 45. The magnet plate 101 is able to attract
the mask 200 by nmagnetic force. In FIG 6, the surface, of the nagnet
‘plate 101 é&ckngmathennet- thiel Brianiet leyever flare hacsi daof e subatrate
1 forms a contact surface 10l1la coming into full contact with the

non-fil mfsubatiafesurface la of the substrate 1. The substrate 1 and the
mask 200 can be attached (integrally) by bringing the contact surface 10la

of the mmagnet pigdeadfdchmnét CODLRGEW b iHSlQQ@sfhlHE%BE@agngesurface

|l a of the substrate | in the state wwth the film formatfon s ce | b of
the substieée datfhnGubleaRsk1200enandahiaingnaiibaged, Wien dhg gont act
surface | a of the magnet plate contacts the Ron-film orna ion

f I f e t o] d _of _a_nagnhet subst ance
?gra?f?ac?ﬁgS?%Qgi?%€§£ég% % dnd leﬁaﬁgrgggng iHE connecte%.% I% Y _

ends of the magnet plate 101.
| Parts of the grip portions 102 extend to the sides of

;) the magﬁet plate 101 so as to project from the ends. These
grip portions 102 can be held by arms of the below
described transfer robots 45.

The magnet platei101 is able to attract the ﬁask 200
by magnetic force. | |

In FIG. 6, the surface of the magnet plate 101 faciﬁg
the non-film-formation surface la side of the substrate i
forms a contact surface 10la coming into full contact with
the non-film-formation surface la of the substrate 1.

S} ' The substrate 1 and the mask 200 can be attached
(integrally) by bringing‘the contact suﬁface 101la of the
magnet plate 101 iﬁto contact with the non-film-formation
surface la of the substrate 1 in the state with the fiim—_
formation surface 1b of the substrate 1 faéing the mask 200
énd the two aligned.

When thercontact surface 10la of the magnét plate 101
contacts the non-film-formation surface la of the substrate

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




20 to the magnet plate 101 via the substrate 1. Further, the mask portion
201 of the mask 200 is attracted to the film-formation surface |b by the
magnetic force wi thout slack of the mask portion 201. FrHeote 8% e | oadi ng
chanber 57 is |oaded with the above attachment fixture 100. The fixture

| oadi ng chanber 57 is a load | ock chaqger. The transfer work chanber_55 S
provided with the - transfer robot 45 inside. This transfer robot. 45 is
provided with a. plurality of arnms 45a, 45b, and 45c ‘connected pivotally
in the horizontal direction. Further, the tip of the arm45a is provided

with a hol tter tAedmagapabba adfe haidivig td ahows sihstyate 1, the mask 200,
and the attachnment fixture 100. Furthernore, the transfer robot 45

includes a nechamipeheapabhe fhsel pvatiing bhe BEURRH k10T @ NEy 458, 45b
and 45c in the vertical direction. This transfer robot 45 is controlled to

fer th : t4t; fl . 100.
transfer-taetradbstr abethe ERIMIBSmAQ o2 LH2E A 1hﬁ%ear{+%€lr&t he

‘The al i gnnment chanber 54 is provided with an ali gnnent

al i gnment betugen; thguabeygoksulstnat o 200 and the
attachnent betmeeﬁ thg subs?rate 1 %nga%ﬁgghéggggb using the attachnent

A I S R T
' above attachment fixture 100. The Ffixture loading chamber

57 is a load lock chamber. |

) ' Thé transfer work chamber 55 is provided with the
transfer robot 45 inside. This transfer robot 45 is
provided with a plurality of arms.45a, 45b, and 45c
cénnected pivotally in the horizontal direction. Further,
the tip of the arm 45a is provided ﬁithra holder 45d
capable of‘hblding the above substrate 1, the mask 200; and
the attachment fixture 100. Furthermore, the transfer rcbot
45 includes a mechanism éapablé of elevating the plurality
of arms 45a, 45b, and 45c¢ in the vertical direction.

k) ' o 7' This transfer robot 45 is dontrolléd 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 aligﬁment 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




21 chanbers 71 and 81 and the substrate/ mask separating chanber 93 al so
I ncl ude al i gnnment nechani sns as sanme as the alignnent Eﬁphgnba shown in
FIG 7. As shown in FIG 7, the alignnment chanber 54 i 8% with a
fixture holder 310 arranged at the upper portion inside a partition wall
300, a substrate holder 314 below this fixture holder 310, and mask
hol ders 320 arranged at the two si des Bf the substrate hol der 3.14. The
fixture holder 310 is provided with holder portions 310a at the | ower
ends. The grip portions 102 of the attachnent fixture 100 are held by
these hol dehamBakki 99S 23081 THS theX i Q)16 240 éép&f’él&g?&eo' Wi th an
el evati ng nechani sm 330 arranged at the upper portion “outside ﬁf t he
- partition 0g¥i C ' rQd - ' | t] [ 330
Clevat ot pa PP Rt ur S SRardar T m Ry R A D G IRE 0] L

The e'eVaéiﬂ@nﬂ@ﬁ@?ﬂ%éﬂhﬁ%@m%%g%gﬁg&5?%%pr7f°r exanple a servo notor, a

transm ssi on frechanism etc. strate{horﬂe; 314 iskprovidfq mﬁtp a
connecting part 5 egLe 0] rotatabl.e shaft 317, a g rality o
supports 316 stéﬁ%i%ﬁggﬁ %heggko Zhdgggfa ﬁ?5m383né§ﬁﬁhﬁf érfi§15 and can
support the peripher f _the filmfaqrmti surface |'b of the substrate 1
by the tid%rngdgaewgﬁgpsr l§f§?eﬁ§Pgdﬁﬁanph€r§ &S HPRRF i nsert ed

i e four corners of _.the mask portion 18 Qctober 2005
'nto h0|e%p£§££§9 fﬁsige a partgtion'wall 300, a J%bstrate holder 314

below this fixture holder 310, and mask holders 320

érranged at the two sides of the substrate holder 314.

N’

The fixture holder 310 is provided with holder
portions 310a at the lower ends. The grip portions 102.of
tﬁe attachment fixturg 100 are held by these holder
portions 310a, This fixture‘holder 310 is conneéted with an
elevating mechanism 330 a;ranged at the upper portion
.outside of the partition wall 300 via a connecting rod 311.

Tﬁis elevating méchanism-BBO elevates the fixture
holder 310 in the vertical direction (ZHdirectionj. The

'elevating-mgchanism 330 is comprised of for example a servo
mptor, a transmission mechanism, etc.

The substrate holder 314 is provided with a
connecfing part 315 connected to a rotatable shaft 317, a
plurality of suppqrts 316 standing at the two ends of this
connecting part 315 and dan support the periphery of the
film—formationjsurface 1b of theAsubétrate 1 Bj 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



22 201 of the mask 200 shown in FIG 6. The rotatable shaft 317 connected
to the substrate holder 314 is connected to a m)vemenﬁérot gtiﬁ&s mechani sm
340 arranged at the outside of the bottom of the parti StobafY> 300. This
movenent /rotation nmechani sm 340 holds the .substrate holder 314 rotatably
in the rotational direction O around the rotatable shaft 317 and nmovably
"holds the substrate holder 314 in the Z-direction and the x- and y-
direction perpendicularly intersecting the z--direction. The
novenent/rotation nechanism 340 is conprised of exanple a servo notor, a
transm ssi @9 Inedhattliesmasit 200 hehdms kidh T s6 320 can support the two ends
of the bottomsurface of the above mask 200. Each mask hol der 320 is

connected to an &hevabitagarachanaya 30 \HohrieGUWeEs | filfe £Q9sB24+aThe
el evating nechani sm 350 hol ds the nmask hol der 320 novably in the

z-. directi aplddet 81hals il 100 Iechaniem A50ch 61 SAOMAERLiLmi N FI G

7, but is actually a single nmechanism and simnmultaneously el evates the mask

hol ders 32840The rbhgasf @t GRATRRIE SHL Y iRE DS LGRL PO RAL ; Lgadi ng
the substrate 1 and the mask 200 attached by the %?t%%hﬁg%tp#%ﬁ%égloo in

the alignmgatichagber 54 to the green organic layer formation unit 60. The
green organic layer formation unit 60 forns the 18 Cctober 2005

This movement/rotation mechanism 340 holds the
.substrate holder 314 rotatably in the rotational direction
.9 around the rotatable shaft 317 and movably holds the |
substrate holder 314 in the z-direction and the x- and y-
direction perpendicularly intersecting the z~direction. Tﬁe
mévement/rotation mechaniém‘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 ﬁéchanism 350 via a connecting
rod 321. The elevating mechanism 350 holds the mask holder
S) | . 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 simultaneocusly elevatés the mask
holdexrs 320. |

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

The green organic layer formation unit 60 forms the




23 green organic layer 11G This.green organic |layer formation wunit 60

I ncl udes a transfer work chanber 61 and a plurality of ﬁ 8 osition
processi ng chanbers 62, 63, and 64. The transfer work 1§ ﬁﬁﬁgﬁ and a
plurality of vapor deposition processing chanbers 62, 63 and 64 are
conprised by vacuum chambers capabl e of, bei ng evacuated inside to a

subst antive vacuum at nosphere. Further, the vapor deposition processing
chanmbers 62, 63, and 64 are connected to the circunference of the transfer
wor k chanber 61 via gates G . The above configured transfer robot 45 is

arranged i greee drgansifcerlayank At S redi Sodfaed elay@POfodRation
transfers the substrate 1 and the mask 200 between the vapor deposition

processi nguebanser S naduded ArkHdAnd ok diamnd: goanig iayfﬁréﬂaegtlon
unit 70. The vapor deposition processing chanber 62 fornms the

i nj ection bayeapbladebdhit it Ptdedsansly FHampeate é@,poés deﬁg&' éJJO”The
processi ng chanber 63 forns the hole transfer | ayer b of e organic

| ayer 11G £FhRs¥aROkoIRP Pk rarloe%asm m%r%etry . the light
emtting layer 11c of the organic Iayer 8 |s a cross sectiona

view of an f f t r. de osrtlon rogessing
chanber s %%‘gaggltggﬁdptr%?e.sg%%tgje t hat e'(E%%e%vaproa;‘r%' élgdgsﬁqtd e protes ??\‘g

: chanber s ﬁ%y chgﬁﬁogﬁgmgggg capable of being evacuated inside to a

subétantive vacuum atmosphere. Further; the wvapor
i} deposition processing chambers 62; 63, and 647are connected
to the circumference of the transfer work chamber €l 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 depositida processing chambers 62, 63, and 64 and to
the redlorganic layer formation unit 70.
The vapor deposition processing chamber 62 forms the
k} hole injectien layer lla of the organic layer 11G.
.The vapor deposition proce551ng chamber 63 forms the
" hole transfer layer 11b 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'fapor deposition processing chambers
62, 63, and 64. |

Note that the vapor deposition processing chambers 73,




24 , and 75 in the bel ow described red organic |layer formation unit 70 and
t he vapor deposition processing chanbers 83, 84, and in t el ow
descri bed bl ue organic layer formation unit 80 al so ha§§088§¥?§ny t he same
configurations with the configuration shown in FIG S. As showmn in FIG 8,
a fixture holder 401 is arranged at tg top of the inside of the partition
wall 400 and is capable of holding the attachnment fixture 100 attaching
the substrate 1 to the mask 200. This fixture holder 401 is provided with a
hol ding portions 40l1a holding the grip portions 102 of the -attachnent

fixture 1004 atands7$oier tkedbelbur BBgbribha ket BEgahelden4Q1 is connected
with a rotatable shaft 402. The rotatable shaft 402 is connected to the

rotating neshedtson 430iarvangsd aﬁetbspbepdew‘o%h@@on%rbl%%sg%gi tion wall
400. The rotating mechanism 430 rotates the rotatable shaft 402 at a

predet er mdeduspeededal she Lhaesof iNapRe pdeBRshbkeniniRehbabiri8nic
mechani sm 430 'is conprised of exanple a servo notor, a transm sSion

Techani SMy i Mha 11on "84 8400 Ca 5031 hadD2pbs1bQNILCALRY L Totaling

nmechani sm 430, the substrate 1 and the nask rotate around the

(oL at el g RO R LN OB ARl et et g eati e

' As shown in FIG. 8, a fixture holder 401 is érranged
aﬁ the top of the inside of the partition wall 400 and is

Q} | capaﬁle of hélding the attachmeﬁtlfixturé 100 attaching the
substrate 1 to the mask 200. |

This fixture holder 401 is provided with a holding
portions 40la holding the grip portions 102 of the
aﬁtachment fixﬁure 100 at its lowér ends.

Further, the fixture.holder 401 is connected with a
rétatable shaft 402. The'rﬁtatable shaft 402 is connected
to the rotating mechanism-430 axranged.at the top ocutside
of the partition wall 400.

i) 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
gxample a servo motor, a transmission mechanism, etg.‘

When the rotatable‘sh%ft 402 is rotated by the
rotating mechanism 430, the subastrate 1 and the mask 200
also rotate éround the rotatable shaft 402. |

Under the partition wall 400 is arranged a heating

vessel 420 holding a vapor deposition material Vs comprised




plurality of vapor

25 of the above described organic material. This heating vessel is provided
with an opening 420a on the top end. A shutter 440 op?gi%g ang cl osing the
openi ng 420a is arranged above this opening 420a. The RefPber0%40 i s
driven by a not illustrated novenent nmechanismin the opening and cl osing
directions O and C2. This shutter 44Q,is arranged for preventing wasted
consunption of the organic material by cl osing 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 t er nat i ngfc whreenrtbuppias AibeBo gy imdcaial f ernating current to the
I nduction coil 421 fromthe alternating current supply 422, the heating

vessel 420 itsel frhis heatedgbyeglseqat r:l.@'%@:'&ﬁrtiidéd fiiadd gengsal s f4om the
i nduction coil 421. By this, the vapor epositionjhaterigﬁgvgﬁg%connndated

in the heabh”@hev&%®6bnﬁﬁoﬁf%Hﬁﬁ%EHYﬁév*%d$%§hijﬁﬂdtéfbé&ﬁ%{ﬁ@%ing current
t he .

supply 422 can control the tenperature o eatl ng vess 0 by

adj usting bpensupPlabed GUr LeRhn e AR ONGAN %;Jeqyﬁ{% I)grgl?t P, uni t_70

forns the organic layer 11R This red organic [ayer ion uni.t 70

Tc1 e SSpaLuargy Cuet et s T I Al Sl 201 2
mechanism in the opening and closing directions Cl1 and C2.
This shutter 440 is arranged for prefenting wasted

) ' consumption of the organic material by closing the opening
420; when not performing vapor deposition.

An induction coil 421 is built into the heating
véssel 4290. 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 cuxrenﬁ supply 422, the

heating vessel 420 itself is heated by electromagnetic

field generated from the induction coil 421. By this, the

k}_ . vapor deposition‘material Vs accommodated in the heating

veséel 420 is evaporated.
Note that the alternating current supply 422 can
control the temperature of the heating vessel 420 by
_ adjuéting the supplied current.
The red organic layer formation unit 70 forms the
organic layer 11R. This red organic layver formation unit 70
includes an alignment chamber 71, a transfer work chamber

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




26 74, and 75. The transfer work chanber 72 and vapor deposition processing
units 73, 74, and 75 are configured by vacuum chanbers capabl e of bei ng
evacuated inside them to a substantive vacuun1atnnsphé%@qnﬁﬁ?WWer, t he
vapor deposition processing units 73, 74, and 75 are connected to the
circunference of the transfer work chagber 72 via the gates G. The

al i gnment chanber 71 includes the same™alignment nechanismas the

al i gnment chamber 54 of the |oading unit 50 This alignment chanber 71

- separates the substrate 1 and the mask 200 attached state in the alignnent

chanber 5414 r eald grs. tiiee stibsis8ée dofRdchAgbEBSH220Rg 9agokeat taches the
substrate 1 and the mask 200 by the attachnent fixture 100. The above

conf i gur edidgasistiin e dbing @hienges iﬂ4,tQﬁdtﬁ§n§§@rcﬂﬂ%égﬁ%@%ber 72.
This transfer robot 45 transfers the substrate 1 and the nmask-20.0 between

the vapombydepQsi Qihaﬁtﬁ%?&%%gabrﬂtéf 7§eirgél’e@£9‘uZ§ean9nE9dEh%he | ue

organi c layer formation unit he vapor deposition processing chanmber 73

(e 15 S S ol SRR L R 0 Yo
i onn om CEPRE R PRSI R BB HE Y et onee dagste |
‘ the circumference of the transfer work chamber 72 via the
gates Gt.
O | The alignment chamber 71 includes the same alignment
meéhanism as the alignment chamber 54 of the loading unit-
50. This alignment chamber 71 separates‘the substrate 1 and
thé mask 200 attached state in the a;ignment chamber 54,
realigns the substrate 1 and the mask 200, and reattachés
£he substrate 1 and the mask 200 by the aftachmentlfixture
i00. |
The above configured transfer robot 45 is arranged in
the ﬁransfe; work chamber 72. This transfer robot 45
”;) . transfers the substrate 1 and the mask 200 between the
vapor'deposition processing.unité.73, 74, and 75 and to the
blue organic 1ajer formation unit QO.
The wvapor depqsitionrprocessing chamber 73 formé the
hole injection layer 1lla of the organic layer 11 R.
The vapor deposition processing chamber 74 forms the
hole traﬁsfer layer 11lb of the organic layer 11:R.
The vapor deposition proceSSing chamber 73 forms the

light emitting layer l1llc of the organic layer 11 R.




27 The blue organic |ayer formation unit 80 forns the organic |ayer 11B.
This blue organic layer. formation unit 80 includes an gl%g@n@@@ chanber
81, a transfer work chanber 82, and a plurality of vad v B tion
" processing units 83, 84, and 85. The alignnent chanber 81 i ncludes the sane
al i gnment mechani sm as the alignnent Qpanber 71 of the red organic |ayer
formation unit 70. This alignnent chanbdr 81 separates the substrate 1 and
the mask 200 attached in the alignment chanber 71, realigns the substrate
1 and the mask 200, and reattaches the substrate 1 and the mask 200 by the
.attachnent fixtuhe Qe Hig=A0eva LY iriptdidans{ar d0bRL 42 LSearranged
in the transfer work chanber 82. This transfer robot 45 can transfer the
substrate % i @%§k ) ; o'g I ki esskng units
83, 84, and 85 gtr(#;qtao theﬁ(%gl ggﬁl\r/%g{el%%fona%lonc uﬁ?@é%%ﬁ%ﬁé%oﬁnlg
deposi i onger aeasig SRS RLLOIRS. 410l & iaLaction ayer 11a of the
e

organic |layer 11 B. The vapo position procCéssi ng chanber hforms t he
e i nj [ ] i c, | 1B.  The vapor
 deposi £ on a2 “and e bl ey W YA eIl o gererLior «he
~organic |ayet.11.B. ng el c@rode formation unit 90 includes a | oading
chanber 91 £r ansf ér / Ranber 92, a substrate/mask 18 COct ober 2005

Thé alignment chamber 81 includes the same alignment
mechanisﬁ as the alignment chamber 71 of the red organic
§;} ‘ layé: formation unit 70. This alignment chamber 81
.separates the subsfrate 1 and the mask 200 attached in th;
alignment chamber 71, realigns the substrate 1 and the mask
260, and reattaches the substrate 1 and the mask 200 by the
. attachment fixtufe 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 betﬁeen the vapoﬁ
‘deposition p¥ocessing units 83, 84, and 85 and to the
: v | eiectrode formation unit 90.

The vapor deposition proceésing chamber 83 forms the
hole-injection layér 1la of the organic layer 11 B.

The vapor'deposition processing chamber B84 forﬁs the
‘ hole injection transfer layer ilb of the organic layer 11B,

Tﬁe vapor depositioh procéssing chamber 85 forms the
light émitting layer llc of thé organic layer 11 B.

The electrodé formation unit 90 includes a-loading

chamber 91, a transfer work chamber 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 fiﬁ&yrglq@§¥ unl oadi ng
chanber 97. The | oadi ng chamber 91, the transfer work dAZIFSRF 4% the

. substrat e/ mask separation chanber 93, the electrode formation unit 94,
the sputtering chanber 95, the substrat unl oadi ng chanmber 96, and the
fixture/ mask unl oadi ng chanber 97 are configured by vacuum chanbers
capabl e of being evacuated inside 'to a substantive vacuum at nosphere.
Further, the | oading chanber 91, the transfer work chanber 92, the

subst r at e/ sephraepanachambeamiigr a93 e NditRIRC tFae tifd MHi®manid 94, the
sputtering chanber 95, the substrate unl oadi ng chanber 96, and the

fixture/ mskuubkeadgnehaabaiben 98 &u®sennected d-itle HHamMey eggence of
the transfer work'chanber 92 via the gates &G&. The | dadi ng chanber 91

conprises gndoadengtiabimbak uhddddA%qt & agiei! 3t e ohAnd, d41§, sk 200

after the formation of the organic layer 11B in the blue organic |ayer

formation &ikdn8P 59 ! RRe! E3RAESL RLEKCRAIRSLO92o The Subst rat e/ mask
separation chanber 93 includes the same alignment ‘mechani smas the above

03 Jcopar aress tha alharkarePeaLdop, ShaRRt B D HETALEIRAE 21 Scnmont

93 separ e strate the nmas ache e attachnent
“fixture 1 | t hanj.sm._The el ectrode .formatio hanber 94
xture 10 tie, hgpTsR. WEhaBLan..THg ehashlodss) o L et

unloading chamber 96, and the fixture/mask unloading

Q;) chamber 97 are configured by vacuum chambers éapable of
being evacuated inside to a substantive vacuum atmosphere.
Further, the lbading chamber 91, the transfer work chamber
'92, the substrate/mask separation chamber 93, the electrode
format%on unit 94, the sputtering chamber 85, the substrate
unloading chamber 96, and the fixture/mask unloading
chamber 97 are connecfed to the circumférence of the
transfer work chamber 92 via the gates Gt.
The loading chamber 91 comprises a lecading path for
:%j o loadiﬁg the substrate 1 and the mask 200 after the
formation of the organic layer 11B in the blue organic
layer formation unit'éo to the transfer work chamber 92.
The substfate/mask separation chamber 93 includes the
- same alignment mechanism as tﬁe above alignment ﬁhaﬁbers 54,
71, and 81. This substrate/mask separation chamber 93
separates the substrate 1 and the mask 200 attaéhed by the
attachment fixture 100 by the aligmment mechanism,

The electrode formation chamber 94 is provided with a



' 29 vapor deposition apparatus for form ng the above cathode electrode 12

on the substrate 1 after being separated from the nas§ %pob E@Qf this
vapor deposition apparatus is a well-known vapor deposi§|8ﬁ’3' atus, so a
detail ed expl anation of the vapor deposition apparatus will be omtted.
The sputtering chanber 95. forns the anve transparent conductive film 16
on the substrate 1 after the cathode ¢€electrode 12 is fornmed by sputtering.
The sputtering chanber 95 is provided, for exanple, with a direct current
sputtering apparatus. Note that the direct current sputtering apparatus is

wel | knownyaperaddgbaiilédn apphaailsorsaf ﬁdﬁhﬁ#?*%ﬂeFéﬁdéﬁncé%ﬁgégring
apparatus will be omtted. The substrate unl oading chanber 96 is a vacuum

.chanmber foelgakeadiengat Ba substudkerk taf e dihs Ueanﬁg%re%ﬁra@&é‘dﬂ%' ve

film1l6 is forned fromthe electrode formation wunit 90. "The fi xture/ nmask

'unl oadi ng €ha™agEx9200S RoLACHHRY QQ@B’Q%&%M%&Q?%#%&WA‘ £00 and
r

the attachnment fixture 100 after being separate the substrate 1 from

the el ectrpde fRhBRLI 98pY igﬁggsigggngégpa%gk rk.c ag%ﬁéﬁgé’ls provi ded

with the above configured t ster r His tra robot 45
transfers 1ie; sub5 LAt §rlenkNGaPBEKa2385: 209t N AL LGNt 418 Oct ober 2005
omittéd. | |

The sputtering chamber 95 forms the above transparent

.Q} conductive film 16 on the substrate 1 after tﬁe cathode
glectrode 12 is formed by sputtering. The sputtering
chamber 95 is provided, for example, with a direct current
'séuttering apparatus. Note that the direct curfent
sputtering apparatus is well known, so a detailed
explanation of the direct Cu?rent sputtering apparatus will
be omitted.

The substrate unloading chamber 96 is a vacuum

chamber for unloading the substrate 1 after the transparent

m}- 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
.fixtﬁre 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




30 fixture 100. Next, an explanation will be nade of a method of

manuf acturing an organi c el ectrol um nescence di'spl ay uiégg tgg above
manuf acturing apparatus 40. First, the necessary numbe ol ates 1 in
the state shown in FIG 5 are Ioaded into the substrate | oading chanber
57 in advance. Further, the necessary punber of the nasks 200 are | oaded
into the mask | oadi ng chanber 53 in advance. Furthernore, the necessary
nunber of attachnment - fixtures 100 are | oaded into the fixture | oading
chanmber 57. On the other hand, the heating vessel 420 of each of the green
organic Ia&extﬁrmrmmmon unit 60, the red organic layer formation unit 70,
and the blue organic layer formation unit 80 is heated in advance so that

‘the - tenperat ur etedit | heh BRI aKPOSH 1001 NBE 6hddd ¥YB 4SmeERBHS Gkl €d so as
.to be evaporated at a constant evaporation rate. Note that the heating

vessel  426ndrn fd osesd y érheorém:f_éeéléé@rbﬂuﬁﬂﬂ@@@@ncguaigﬁia | sliSig

preferable that the evaporation rate I n each of the green organic Iayer

fornatlonﬁygtaggyetﬁghﬁfghgu ﬁg@gt%€r@@tlon unit 70, and the blue

organi c layer formation unit 80 contr in accordance with the tine

for fornming a figipd the A %V&%%ﬁ%%%@fb& F AL olrs, the Lhickest

| ayer. That is, the ! cycle tinme 1n-an organl |"ayer ?ornatlon pro%ess

~depends °%€Q¥%téﬂg%ﬁ‘¥hfé¥éﬂ'EJQEEEioa e nLgthe %&b e loaglng
chamber 57 in advance. Furtheﬁ, the necessary number of the
! masks 200 are loaded into the mask loading chamber 53 in
advance. Furthermore, the necessary number of attachment
fixtures 100 are loaded into the fixture loadiﬁg chamber 57.
On the other hand, the_heating,vessel 420 of each of
the green organic layer formation unit 60,lthe 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 materiai Vs is
controlled so as to be evapora£ed 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 laﬁer formation unit 80 be controlled
in accordance ﬁith the time for forming a £ilm in the
evaporating chamber which forms the thickest laygr. That is,
- the cycle time in én organic layer formation process

depends on the time for forming the thickest layer.




31 Next, the gate valve. of the substrate | oading chanber 57 is opened to :
| oad the substrate 1 in the substrate | oading chanber gg ig} t he
pre-processi ng chanber 52 by the transfer robot 45. TH SP fgwgbessing
chanber 52 uses oxygen plasma to treat the substrate 1 under the
conditions of for exanple 400 scam 50Q0Wof a high frequency power, and 120
sec of treatment ‘time. On the other hahd, before the conpl etion of this
oxygen plasma treatnent, as shown in FIG 9, the attachnent fixture 100 in
the fixture loading chanber 57 is held by the holder 45d of the transfer
robot 45 and | oatiagt | RiHe tditre A OREEEE €HE DS s OAatbM ELGinG chbfpEAL P
portions 102 of the attachnment fixture 100 | oaded into the alignnent
chanber 547 hioughenddegalSad tRE CspOstLioned 10 PR-2DLALRLRE Nel d by the
hol der portions 310a of the fixture holder 310. Further, as shown IB FIS
10, the fi ; oI y Sy V. _ ] Skt y the
el evating l)grfdleé%:lﬁla&n%m 33%%%81/ Jfﬁfe?%‘%%%%rﬁ%‘%%ﬁ%’%% ﬁ?ﬂbﬁ% ggrgglo, t he

attachnen ' €é¥)' pat ated fromthe holder 45d of the transfer
robot 45 ggﬁ%ﬁ%#ﬁﬁ% e 5#%30 Hgit fixture 100 is held by the fixture hol der

310. Further, a h in FlG .10 fter t conpletion of _the transfer of
the attachment %lh%t g)\rggE PFET RS ac%aélﬁ?ﬁerht 1355 SIS Blasna £

treat the substrate 1 under the conditions of for example

400 sccm, 50W of a high frequency power, and 120 sec of

-

_ treatment time.

e

On the other hand, before the completiqn-of thié
~oxygen plasma treatment, as shown in FIG. 9, the attachment
.fi#ture 100 in the fixture loading chamber 57 is held by
the holder 45&'of the transfer robot 45 and loaded inte the
alignment chamber 54. |

In FIG. 9, the grip portions 102 of the attachment
fixture 100 loaded into the alignment chamber 54 tﬁiough
ltha gate Gt are positioned to be able to be held by the

J 7 holder portions 310a of the fixture holder 310.

Further, as shown in FIG. 10, the fixture ho1der 310
is elevated to a predetermined position by ﬁhe ele§ating
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



32 chanber 54, the transfer robot 45 | oads the mask 200 in the mask | oading
- chanber 53 into the alignnment chanber 54. The | oadi ng Qg?%%%oqm t he mask
200 is between the attachnent fixture and the mask hol U Fromthis

state, as shown in FIG 11, the mask holder 320 is elevated to a
predeterm ned position by the elevatigg mechani sm 350. By the el evation of
the mask hol der 320, the mask 200 is parated fromthe holder of the
transfer robot 45 and held by the nask hol der 320. Next, in the state with
the attachnment fixture 100 held by the fixture holder 310 and the mask 200

hel d' by tpambek 50 daha33RarrSheubdt 49 Goalkds 418 mt'é@]:ir%e{r:h%z s

finished being treated on its surface in the pre-processing

| oaded i nt akhe 134G AR R LRANDS3 34y 4 t'rﬁﬂéef | 455, As shown in
FIG 12, before Igadi % the substrate 1 }{éﬁta&lt e arﬁrgénmsn e’f:ﬁsa%ber 54, the

mask hol der 320 kfe hBWRLERE Fgf eRLgdeter ﬁn?%saoiww-qp Q%“%%§§g:e S

formed where there is no i'n erence w e substrate t he
ot St o8k Hege 02,800 d 500l 300y Magapengiom 10 FIG - LS. the
overent/otal R URCURLSILEES, B, bhe,) SveRLRn o lng ubS! ot o der
'rqbot 45 aggohggdeggvgggdlgochgggae%gggined position by the
elevating mechanism 350. By the elevation of the mask
'} 'holder 320, the mask 200 is separated from the holder of
the transfer robot 45 and held by the mask holder 320.
Next, in the state with the attachment fixture 100
held by the fixture holder 310 and the mask 200 held by the
mask holder 320, as shown in FIG. 12, the substrate 1 |
finished beihg treated on its surface in the pre-processing
chamber 52 is 16aded into the alignment chamber 54 by the
transfer robot 45.
| As shown in FIG. 12, before loading the substrate 1
. *>  into the alignment chamber 54, the mask holder 320 is
"lowered to a predetermined position and.a space is formed
where there is no interference with the substrate 1 between
the attachment fixture 100 and the mask 200.
Next, as shqwn in FIG., 13, the substrate holde: 314
is elevated to a pfedetermined position by the
movement/rotation ﬁechanism 340. By.the-elevation of the

substrate holder 314, the substrate 1l is separated from the

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




33 supports 316. Due to this, the attachment fixture 100 is hel d by the

fixture holder 310, the mask 200 is held by the mask 1§) ; lﬁ&.and t he
substrate | is held by the substrate holder 314. Next, 9§7° j ing the
rotational position of the substrate 1 in the B di rectlon_ and the position
in the X- and Y-directions by the rmveggnt/rot ation nmechanism 340 fromthe
above state, the substrate 1 and nmask 0 are aligned. This alignnment work
is based on the information of the position and posture of the substrate 1
with respect to the mask 200 obtained by inage processing of the inmages of
the mask 260pmpndtsuBserate 1 taken by for exanple a not illustrated imge
pi ckup device. Further, as shown in FIG 14, the alignnent is performed so
that the openi ngp280boothibe WRekaR@Qchfenkogaked al 1loe iROSIILOR
formati on of the organic layer 11Gto be formed on the substrate I. After

the conpl ethenfokthbe BbiaarentookkebahWReR oo N S b?t }h]e ALy he mask
200, as shown in FIG 15., the mask hol der 32071 s el eva

predeter mlﬁ'@mé’ﬁsfﬁﬁbonaﬁQ tREl BEbEREaEUDS! E.%t Sne}f.lgr% %%n gst‘@ét% LR

200 and place the slUbstrate 1 on the mask |s s ate, as shown
in FIG 16,,ilie, mepk holder 320 is further elevated to bring the substrate
- 1into 18 Cctober 2005 |

Next, by adjusting the rotational position of the

substrate 1 in the # direction and the position in the X-

and Y-directions by the movement/rotation mechanism 340

L

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

EL} | iocated at the position of formation of tﬁe organic layer

ilG 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 positioﬁ 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




34 contact with the attachnent fixture 100. Due to this, the mask 200 is

attracted to the magnet plate 101 by the nmagnetic force of the nagnet
plate 101 so that the mask 200 and the substrate 1 arelgppﬁgﬁéaxhnd
alignment is maintained. Further, by the attachnent of the mask 200 and
the substrate 1, as shown in FIG. 14, }he mask 200 contacts the t ops of
the ribs 14 so that the di stance between the mask 200 and the anode

el ectrode 10 is mmintai ned constant. Next, as shown in.FIG 16, in the
state with the attached attachnment fixture 100, substrate 1, and mask 200

hel d by theomsicthotiddr 3120 atithathalmerc dbei el 10@, tHROSEST thikObehed5 is
I nserted bel ow the mask 200. Further, by lowering the nask hol der 320, the

attached amha&h2ew i iatdtd=tddD tcesuhsd mtidhes Piedepks 2309 pgeone hel d by
the fixture holder 310. In this state, by lowering the fixture holder 310

to a predemagRicrad FeSidd OF tHe maldrAhed Ald agmeny fixd }?elxlg% %fﬂgg”ate

1, and mask 200 are placed on the holdér 45d of the transter

Next, the ahtiaghed sablachment Lidl Wi al0Qq SRSt A famdn e A0d Mask 200
pl aced on the hol der 45d of the transfer robot 45 are transferred to the

transfer chaghesrinBq Next, the attached attachnent fixture 100, substrate
1, and nask 200 transferred to the transfer chanber 56 are transferred to

the vapor deposi £,08,8L00655LAY SUPABRRGRE B3 FREOREIPMED and the

éubstrate 1, as shqwn in FIG. 14, the mask 200 contacts the
{;} tops of ﬁhe ribs 14 so that the distance between the mask
200 and the anode electrode'lb is maintained'cbnstant.‘
Next, as shown in FIG. 16, in the state with the
aftached 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. Furthef, by
| -lqwering the mask holder 320, the attached attachmentl
fixture 100, substrate 1, and mask 200 become held by the
fixture holder 310. In this state, by lowering the fixture
k) | holder 310 to a predetermined position, the attached
| attachment fixturelloo, substrate 1, and mask 200 are
placed on the holder 45d of the transfer robot 45.
Next,.the attachéd attachment fixfure 100, substraﬁe
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 chambér 56 are

transferred to_the-vapor deposition processing chamber 62




35 by the transfer robot 45 arranged in the transfer work chanber 61. As
shown in FIG 17, the attached attachnent fixture 100, substrate I, and
mask 200 transferred inside the partition wall 400 of1§ﬁﬁu@gﬁ@95deposition
processing chanber 62 through the gate G are held by the fixture holder
401 by |l owering the holder portion 45d of the transfer robot 45 to a
predeterm ned 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
nmade to rotate at a predetermined rotational speed and the shutter 440 is
opened forbyheh&aﬁﬁhnsé%EOQdBdET4534ﬁ¥a€94&?iH”éhé'Ef%ﬁéf&&'é?fﬁ‘lla of
the organic layer 11Gto a predeterm ned thickness. The time for 'formng
the hole iBhagbe@nghayer 1la is determ ned by the vapor deposition rate.
Further, by rotating the substrate 1 and the mask 200, the hole injection
layer 1lla is forgeds}g.a Eﬂlﬁghqllﬁhl%kge%%taﬁ%%a QE%QQ" Jé] %?%é%ﬁwfer

injection layer Ila, the same™ procédure as the ovedls used 0 A
the attach a I Xt ur.e : trate 1 ma.s to the _
vapor depogﬁgfoﬁagggggggi%g %ﬁg' é%gté%@gaﬁ%?§¢%ﬂ§%gHﬂ%ﬁé% provided in

: h ta formthe hole transfer layer |ib of the
MR RS LI I R TR S TR

chamber 62 through the gate Gt are held by the fixture

holder 40i by lowering the holder portion 45d of the

i) transfer robot 45 to a predetermined ﬁosiﬁion.

After the substrate 1 and thé mask 200 are held by.
the fixture holder 401, as shown in FIG. 18, the fixture
holder 401 is made to rotate at a predete;mined rotational
speed and the shutter 440 is opened for the vapor
deposition to form the hole injection layer 1lla of £he
organic layer 116 to a predetermined thickness. The time
for'forming the hole injedtion‘layerllla is determined by
the vapor deposition rate.

%ﬁ} | Fuither, by rotating the substrate 1 and the mask 200,
the ﬁole injection layer lla 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'chambef-sl to form

the hole transfer layer 11b of the organic layér 11G.



36 The light emtting |layer lie of the organic layer 11G is formed in the
vapor deposition processing chanber 64 in the sane magg As a result, the
organic |layer 11G conprised of the hole injection |ayb}OstPr20¢e nol e
transfer layer lib, and the light emtting |layer 11c is formed stacked on
the anode .electrodes 10 of the substrate 1. Next, the substrate 1 forned
with the organic layer 11Gis transferred to the alignnment chanber 71 of
the red organic layer formation unit 70 in the state attached to the mask
200. As shown in FIG 19, after the substrate 1 and the nask 200 attached

by the attachmentrhii itight 20Q titdnoadger iU1to deharrl IR chapber 7d by
the hol der 45 of the transfer robot 45, the mask Holder 320 is elevated to

a predetedni fedmp@siin ahe @a@ﬁlﬁrﬁpﬁnéihﬁdm%&o%&;ﬂrgnémb{pl ?@ringd and
hol d t hem by the mask hol der 320. Next, as showin FIG 20, -the tfixture

hol der 310the samevak§d to a predeterm ned position. By this el evation of
the fixture holder 310, only the attachnent fixture 100 is separated from.

the substrate 1 apdat basmmsk 20Q. ~ERQm:Lhe.SLat @ Wi v _the attachment
C SUDOaLe L A epTIey (0 cEpumEtoskal ol ChgBlitg s

fixture 100 separated fromthe subStra

ek PG, B T

' :rthe light emitting layer lic is formed stacked on ﬁhe anode
electrodes 10 of the substrate 1.

i) ' . Next, the'substrate 1l formed with the ofganic layer
116 is transferred to the alignment chamber 71 of-the-red
organic layer formation unit 70 in the state attached to
the mask 200,

As shown in FIG. 19, after the substrate 1 and the
mask 200 attached by the attachmenﬁ fixtﬁre 100 is loaded
iqto the alignment chamber 71 by the holder 45 of £he
.transfer robot 45, the mask holder 320 is elevated to a
predetermined position to separate the mask 200 from fhe

o g holder 45d and hold them by the mask holder 320.

Next, as show in FIG. 20, the fixture holder 310 is
elevated to a predetermined.position. By this elevation of
the fixture holder 310, only the attachment_fixtﬁre iOO is
separated from the substrate 1 and the mask 200.
| From fhe state with only the attachment fixture.100
‘separated from the substrate 1 and the mask 200, the

A-substrate holder 314 is elevated to a predetermined

position. Due to the elevation of the substrate holder 314,




37 the substrate 1 and the nmask 200 are separated. Due to this, the
attachnent fixture 100 is held by the. fixture holder 310, the mask is
hel d by the mask hol der 320, and the substrate 1 is hé¥9d89ﬂ@ﬁ§ substrate
hol der 314'. Fromthis state, in the sane way with the operation

explained with reference to FIG 15 anﬁvFlG. 16, the substrate 1 and the
mask 200 are realigned. In the- alignnme chanber 71, as shown in FIG 21,
an alignment 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 forned

on the subsheakebbtrAfteen emlitd Madi@ o QUL td8game procedure is
used as in the operation explained with referenceto FIG 15 and FIG 16

to reattach the sybsteatfik,arfet Q%t@%%he%@f&%ﬁu%e @fd %%Mt% fﬂé}‘t“re 100

and sequentially transfer the substrate 1 and the mask In the attached

state to thRe ¥2ROHrdeABILEROR IR, 0GRS ChaTh 4, 2 72 fe form
the hole injgction Fayer 11a, the hole trangTer%?gaé%’fﬁf ﬁ%ﬁki%?éé%fght
emtting |gygr 1lg efat I.C 41 gye ‘ fter fornmng the organic

| ayer 11R thé attachgdgglsjgl%gtg?aeté }éa?l’ﬁ]lgglf are ﬁrgrr_aar%%‘? gﬁje fnto the
al i gnnent hanber' 81 and, in the same way as the operation in the

al i gnment chanber 71, the substrate 1 and the mask 200 are aligned

‘reattached by the gftachrent fLxture 490,18 CELober 2900 cperation

explained with reference to FIG. 15 and FIG. 16, the

substrate 1 and thermask 200 are realigned.

P
M

In the alignment éhamber'71, as shown in FIG. 21, an
alignment is performed so that the opening 200h of the mask
2b0 is located at the.position of formation of the organic
layer 11lR to be formed on the substrate 1.

After completing the alignment, the same procedure is
used as in the operation explained with referenqe to FIG.
15 and FIG. 16 fovreattach the substrate 1 and the mask 200

Iby the attachment fixture 100 and sequentially transfer the

1;) | substrate i and the mask 200 in the attached state to the
- Qapor depositiﬁn processing chambers 73, 74, and 75 to form

‘the hole injection 1ayér lla, the hole transfer layer 11b,

and the light emitting layer llc of the organic layer 11R.

After forming the organic layer 11R, the attached
sﬁbstraté 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.




38 In the alignnent chanber 81, as shown in FIG 21, alignnent IS
perfornmed so that the opening 200h of the mask 200 is bed gt t he
position of formation of the organic |layer 11R to be f 'sA% he
substrate 1. After conpleting the alignnment, the sane procedure Is used as
the operation explained with reference.to FIG 15 and FIG 16 to reattach
the substrate 1 and the mask 200 by tHAE attachment fixture 100 and
sequentially transfer the attached substrate 1 and the mask 200 to the
vapor deposition processing chanbers 83, 84, and 85 to formthe hole
njection | ayer i and ey fohfiekt A0eL@bet P! LLDenBifl shheold oy e tting
- layer lie of the organic layer 11B. After formng the organi ¢ [ayer 11B,
the attached grabist r ol e;[)(lzrf@ﬁge&hﬁ o "BRK20f) a&ﬁehﬁﬁ %Ibﬁle%ftg:élth ask

el ectrode fornatlon uni I e ectrode Tormation unit {He

attached sybsid ai g deada ook gg%géf?& AR A R S

substrat e/ mask separatlon chanb ST et

chanber 9 a and th sk 200 are separated; Not e,
?ﬁﬂgtrat H%Q §$¥E%é én %% sub g ng ) .

that the nask separ i on chanber 0vrded with the sane

al i gnment nechapigm as, th hanber 81 or the Iike. By operating
thlg al i gnment %%c ani Sy éﬁﬁghﬁﬂ%;*ﬁqﬂﬁP roﬁ%ﬁu?%melPr8885H§§ péssi bl e

' re. 100, .the substrate 1, and the nask 18
gt 3@2;’” SE}’%& q:tf;[eacoggalnétiéﬁ( teuxplalned with reference to FIG. 15

and FIG. 16 to reattach the substrate 1 and the mask‘200 by

g;} ~the attachment fixture 100 and seqﬁentially transfer the
-attached substrate 1 and the mask 200 to the vapor
deposition processing chambers 83, 84, and 85 to form the
hoie injection layer lla, the hole transfer layerlllb; and
the light emitting layer 1lc of the organic layer 11B.

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

In the electrode fermation unit 90, the attached

L} eubstrate 1 and mask 200 are first loaded into the
substrate/mask separatien 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
predeterﬁined procedure, it becomes possible to separate

the attachment fixture 100, the substrate 1, and the mask




39 200. After separating the substrate 1 and the mask 200, the substrate 1
Is transferred to the electrode formation chanber 94, while the attachnent
fixture 100 and the mask 200 are transferred to the f|§PﬂP@Wﬁﬁ@% unloadlng
chamber 97. f In the electrode formati on chanber 94, the cathode 12 is
formed by vapor deposition. SpeC|f|caII¥ by co- deposition of for exanple
magnesi um (My) and silver (Ag), a cathode el ectrode 12 conprised of M- Ag
alloy is formed. The filmthickness is for .exanple about 10 nm Further,
the ratio of the filmformation speed bet ween t he My and Ag is nade for
exanpl e 9:200Next, after formng the cathode el ectrode 12 on the organic

| ayers 11G, .11R, and 11B of the substrate 1, the substrate 1 is |oaded

~into the SPUtterAﬂﬁeﬁhBEPQEaQQngthﬁ@ shBgtthanspaLaRt +HANHUGHE! %Kﬂayer 16
is formed on the cathode electrode 12. The filmformation conditi‘ons are

as foll oweheasgBYtL8kENG §as+2h gfgk§gqrggs ot far I Ar) and
oxygen (02) ?vglune rati o of Ar/82 = 1000) ,t a %?§§§§§ggo og%&&%ﬂ, 3 Pa,

and an out pudnBbrt bg, dih88L +RUrL @Ecﬁﬂgh% megepgbﬁt 4R endd a Xt

after formng the transparent con UCtIV he su tra &ar

1m0t A0S g BRI By EORUHER AR WAL S e
' 97.
In the electrode formation chamber 94, the cathode 12

.i) | is formed by vapor deposition. Specifically, 5y co;
deposition of for example magnesium (Mg) and silver (Ag), a
cathode eleétrode 12 comprised of Mg-Ag alioy is formed.
Tﬁe 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 fhe
organic layers 116, 11R, and 11B of the substréte 1, the
substrate 1 is loaded into the sputtering chamber 95, then

{%) #he transparent conductive layér'lﬁ is forme& 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 (0;) (volume ratio of Ar/O, = 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 f£ilm
16, the substrate i is loaded into the substrate unleoading

chamber 96. The substrate 1 transferred to the substrate




40 unl oadi ng chanmber 96 is unloaded fromthe substrate unloading chanber
96, then fixed to the substrate 18 via the ultraviolei @urgdzre5|n | ayer
17. By this, the assembly of the organic electrolumn &0¢ gﬁ%play i's
conpl eted. Further, the mask 200 and the attachnent fixture 100 separated
I n the substrate/ mask separation chanb%h393 are transferred to the

fi xture/ mask unl oadi ng chanber 97. The sk 200 and the attachnent fixture
100 | oaded to the fixture/ mask unloading chamber 97 are unloaded fromthe
~fixture/ mask unl oadi ng chanber 97, then reused. Note ‘that by inspecting

whet her t hengok8ifgdehambelrN 6t he MR BIR! GHLUSE s ddafiECOMES _
possible to avoid reusing a mask 200 with a defect and prevent an inferior

organi c el ealbaligAgnessaBee di6sphaknl Fambeivag tﬂ%?\%ﬁ%}é&raﬁ%e ﬁr‘%a cri bed

above, according to the present enbodinent, i on of

the, organtkel ayeksvidibe LdReqdndsiiBicoups hedsQf (i plyralily. of, the

organic nmaterial |ayers anong different “vapor depositidn processing

chamber's. ¢ toPSsghALe b0oSURBIGAUASLAGRS (LB1R(03N ¢oumlarlpl used

for vapor deposition. 'Further, according sént e si nce

State wih the cubstrate TR Mad 2RERadkEe REERERRERY 2iodike Dohe ti me
for the al Lgnientod i, epel 0Ll ¥aPRLsHRABLLLRT B! 2RESEL10 A aber S
transferred to the fixture/mask unloading chamber 97.
;;} | The mask 200 and the aftachment fixture-loo loaded to
the fixtﬁre/mask unloading chamber 97 are unloaded from the
- fixture/mask unlodding chgmber 97, ﬁﬁen reused.

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

As described above, accor&ing to the present
embodiment, by aividing the formation of the organic layers

l} | .1iG; 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 matefial'layérs are formed
‘continuously in the étateIWith the substrate 1 énd the mask

200 aligned and attached, the time for the alignment in

- each of the vapor deposition processing chambers becomes




41 unnecessary, so the cycle tinme can be shortened. Furthernore, according
to the present enbodi nent, since no alignnent nmechanismis needed in each
‘vapor deposition processing chanber, it becones possib?@dPB“2P@Huce t he
equi pnment costs. Furthernore, according to the present enbodi nent, because
of using the mask 200 for each substrate 1, it becones possible to

manuf acture different types of organic. el ectrolum nescence displays in the
sanme assenbly line. The present invention is not limted to the above
descri bed enbodinent. In the above enbodi nent, a configuration where a
si'ngl e vapenndepssatiypnssotthee cyelar rdR@e danh behehwdf@meddeposi ti on chanber
and only one organic-material layer is forned in one vapor deposition
chanber is enpl apegthdithore, aabsedifgpessihbeptasanR! @nraaaridtguration
where a plurality of vapor deposition sources are arranged in a vapor

deposi ti ors oedes ADdgAmBhYr Akkh¥n9kmOigaRkedel®y 8l idloH augls- are formed
I'n one vapor deposition chanber. For exanple, when there is an. organic

material ldessi £ak Nora8e8XihgMBhYnbRRY §kMBobonlS OITd: PYAITANGINg a

“single vapor deposition source for this organic matefi ayer to form

only thiSﬁg&ﬁg&({ﬁgﬂé&&f%mgﬁ¥65 tgking a long time to be formed and
arranging a plurality of Vvapor 8epoéition sources for the other organic

‘nateryal layersFU;éﬁgfgggefxgEEording to the present embodiment,

because of using the mask 200 for each substrate 1, it

becomes possible to manufacture different fypés of organic

R

electroluminescénce displays in the same assembiy line,
The present invention is not limited to the abové
.déscribed gmbodiment.
~ In the above embodiment, a configuration where a
siﬁgle vapor deposition source is arranged in the vapor
déposition chamber and only one organic material layer is
formed in one vapor deposition'éhamber is employed, but it
also is possible to employ a configuration where a
L} plurality of vapor deposition sources are arranged in a
vapor deposition chamber and a plurality of organic
ﬁaterial layers are formed in one fapor deposition chamber.
For example, when there is an organic material 1aye;"
taking an extremely long time to be forﬁed, by arranging a
single Qapof depoéition source for this organic material
laﬁer to form oﬁly 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




42 taking a short time to be fornmed, it becomes possible to prevent the
cycle tinme from being extended. Furthernore, in the abﬁ%Sgdgi@gbbed

enbodi ment, the explanation was given with reference e of an
organic |ayer conprised of three stacked organic material |ayers, but by
appl ying the present invention to an or,gani ¢ | ayer conprised of nore
stacked organic material layers, a greater effect will be obtained from

the viewpoint of productivity and the consunption of the organic
materials. Furthernore, in'" the above described enbodi ment, when the work

in each chasbehghasshertnthingnes 88 rhemdd K i heddife LI GAMELS, it is
unnecessary to partition off the chanbers by the gates™@G. Further, the

arrangeneq@r@$eﬁbetggaap§1§ Eimaokrohlﬁbiﬁg EQt%n%k%fter arrangenment. It is
possible to select froma straight arrangénent shaped arrangenent, or

ot her preferabl ep@r 100GRHES! slhntﬁ&C%Qéacae%&gPaﬁee%@% 2l WQRK

According to the present invention, It IS p055| Short en’the cycle

L of eapraneesol thal 00IV0H ey BLOBOLALIXE' QL A0 AN

el ectrol um nescence di spla nass o FPomo h ! ‘o the
ot esent. | WO e@%s?é’?p@%%*gé’f‘?c?gg?ogéﬁésrs?ec&s@i EEGRIifre MG
--naterlalslﬂﬁﬁg:181%§é q;rappfglng the present invention to an organic
layer comprised of more stacked organic material layers, a
;;} ' greater effect will be obtained from the viewpoint of
7Ipioductivity and the consumption of the orgénic materials.h
Furthermore,.in'the above described embodiment, when
thé wofk in each chamber has né influence on the work in
. the other.dhambers, it is unnecessary to partition off the
chambers by the gates Gt.
Further, the arrangement of the chambers is not
limited to a cluster-arrangemeﬂt. It is possible to select
hfrom a straight arrangement, a U-shaped arrangement, or
"%} Ioﬁher ?referable 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 thé
~organic layer of an organic electroluminescence display, 50
mass production of the organic elecfroluminescence display
becomes possible.
Further, accofding to the present invention, it is

‘ possible to suppress waste of the organic materials used




43 for formng the organic |ayer, so the costs of producing the organic
el ectrol um nescence di splay can be .reduced. Wile the ia&enéi 3 Qj{]as been
described with reference to specific enbodinents chosé o E pose of
illustration., it should be apparent that nunerous nodifications could be
made thereto by those skilled in the a4{3t wi t hout departing ‘fromthe basic
concept and scope of the invention. 18"Cctober 2005 44 CLAIMS 1. A nethod
of manufact.uring an organi c el ectrol um nescence display which has a
substrate, a first electrode |layer fornmed on said substrate with a

predet er mmwsd MatkBEQ, L1 GEGRALS 1RYEF, COIPELS 6o O aof%i'&&l:bﬁyn?mc

ed

organic material layers stac on said first electrode Tayer wth a .
pr edet er misd dl%ér?ié‘;e?é@t@oﬁﬁﬁﬁ%c&{@é%@%%%ygénfﬂé "EdafBeg2! d or garnic
| ayer, conprising: aligning a mask havi ng-openirigs corresponding to said
predet ermi ned pailiare shid h g, Suhst 6590l 4, i st gLectrode

| ayer is forned; dlet achably att at:gr%‘lsr}llgrgaasts%e%}ln%%%nlf%%ﬂ’dl%%bé?ﬁa?%%cg
sequent i aldy Ju ' Q j,d i.c material,layers.on said
substrate at t%ecf}%’ ?eﬁﬁiés%?& _I{rr%Ss k&l‘%%an pﬁc’(l,)l{!‘ %@O% ?/élc%lrﬁlﬁ ’5%%%8”\9
chanber s; i%n%htorua.l.@fb%r ra'. r}‘:%:.:sea}{@ tq%%k n%rr]nde::'soaizllsd lgouc?isfjt.’gatd?ions could be

-made thereto by those skilled in the art without departing

from the basic concept and scope of the invention.




bet ween sai d vacuum processi ng chanbers in an attached state. .2. A nethod
of -manuf acturing an organic el ectrol um nescence displ as sg& %orth in
claim1l1, further conprising form ng each of said orga Ekﬁ@f P | ayers
in a different vacuum processi ng chanber. 3. A nethod of manufacturing an
organic . el ectrol um nescence di splay as set forth in claiml or 2, 18 '
Cct ober 2005 45 further conprising placing vapor deposition sources for
supplying organic materials for formng said organic material |ayers to
sai d vacuum processi ng chambers 'ntociBiE§S capabl e of supplying organic
materials at predeterm ned evapor at tes when said substrate and said
mask are |l'oaded into said vacuum processi ng chanbers.- 4. A nethod of
manuf act uri ng af-or gahi eedhoct of] sminwScanoe i spl Arg@miset forth in claim
1,2 or 3, - further conprising transferring said mask and said substrate

t hr ough ae%ﬁﬂhmﬂhummnﬁsnenﬁﬁﬂdmaplzywwhi¢hmhé§uﬁ SRS O! 05e881-0¢
chanbers. 5. A nethod of manufacturing an organic el ectrol Uni nescence

di spl ay aslsetriodet fayemmbomea ain theid phassekags Ghaéwss furt her
conprising attaching said mask and - said substrate by using a mask forned

of a magnpttdetetrmineld patternTBdilordhni MR QntErudaci#ring an

~ooar gam Cc
’ plurality of organic material layers stacked on said first
electrode layer with a predetermined pattern, and a second
B electrode layer formed on said organic layer, éompriSing:

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

detachably #ttaching said mask and said
substrate; .‘ | |

sequentially forming a plurality of said
organic material lgyers on said substrate attached with

said mask in a plurality of vacuum processing chambers; and

B : transferring said mask and said substrate

between said vacuum processing chambers in an attached
state. |

2. A method of manufacturing an organic
'electrolumineécence dispiay as set forth in claim 1,
further comprising.formingzeach of said organic material
layers in a different vacuum proéessing chamber.

3. A method of manufacturing an organic

electroluminescence display as set forth in claim 1 or 2,




el ectrol um nescence display as set forth in claim5, further conprising
sandwi chi ng said substrate between said mask and a pligﬁ-sgaeﬁﬁinagnet
provided with a contact surface fully contacting with GR2H | formation
surface side of said-substrate and attaching-said nmask and sai d substrate
with a magnetic force of said magnet. 45 A nmethod of manufacturing an
organi c -el ectrolum nescence display as set forth in thy one of the
preceding clains, further conprising separating said mask and said
substrateﬁ}8 g%%gber 2005 46 after formng said organic |ayers and formng
sai d secodd e IR TS0 Rlaging vaner depdsbtieni sohayes. foi A net hod
of manufacturing an organic el ectrolum nescence display as set forth ""in
“any one of "PRIYIHeHani ¢ Imatrridly ther fompingi sgidt baghhag and
separating said mask and said substrate and transferring said attached
mask and ¥asrdatle liayer sy douanial nosphet @rdee s iy heHambegBNahaet Uri ng an
organic .electrolum nescence display as set forth in any one of ‘the

pr ecedi ngs€p&eRs caphblel wfs subrdngiany oddaeic GRik: 58Bsakt | east first and
second organic layers regularly arranged with different colors of |ight

enitted, Brddesedminer ehab@mmﬁﬂ@nardﬂégYwﬂéﬁ/gﬁi&w§ﬁgggrggé6%hal | ayers
conprises a step of formng said first organic layer by attaching a mask
np step mng said f 9 yer by attal
commonly saad|eabhr aker foagesialit o s3li ARG SREOPEAUL Lo 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 connectiné 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 maghetic material

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

;} :elec?roluminescence'display as set forth in claim. 5,
further domprising sandwiching said substrate between said
.mask and a plété—shapgd magnet provided with ‘a céntact
sqrféce fully contgcting with a non—film.formation surface
éide of said substrate and attaching -said mask énd said
éubs?rate with a magnetic force of said magnet.
7. A method of manufacturing aﬂ organic

-electrgluminescence display as set forth in any one of the

- preceding claims, further comprising separating said mask and
said substrate ' . ' L




| ayers with said substrate and a step of formng said second organic |ayer

by separating said mask and said substrate, changing zg al %%0 nt bet ween
them and attaching themagain after formng said fir OB'iOb | ayer. 10.
A met hod of manufacturing an organic. = el ectrolum nescence display as set
forth in 'claim9, further conprisingiea step of separating said nmask and
said substrate after formng said first and second organic |layers and a
step of form ng said second el ectrode |layer so .as to cover sard first and
second or ic lLayers in- a 18 Cctober 2005 47 vacuum processing chanber.
11. An ap%ggﬁfu§°¥ﬁ‘ﬂnﬁamﬁﬁé’cﬂmwch#mi@d dioring usa i ssenseddi spl ay
whi ch has a substrate, a first electrode |ayer fornmed on said substrate
with a preHeeEFaffedaysnt &on asakcomyasinc sadykompnpic Sedreaf. a  plurality of
organic material |ayers stacked on said first electrode |layer with a
predet ermi ned patt er ik angthodecfmianefactnedagl ayebrbanaed on sai d organic
| ayer, conprising: an alignnent mechanismfor aligning a mask having
-openi ngs Tretspbadingstensai dippddet asmiseed fRatdherih 4wy tdee sebsiHat e on
whi ch said fi rgt el.%(r:trode | ayer is faormed and detachably attaching said
mask and BEFFIRDTTRE iR Gprie 1pge dhvaphoBEs3nAgSerandeirg f or

_ASequentiaééﬁﬂfégéﬂrgh&iégfﬁigdgééfgke§%kg %&%%g%grg§£8rgg£d attached

mask and substrate in a vacuum atmosphere.

~ 7 9. A method of manufacturing an organid
.electroluminescence display as set forth in ény one of‘the
preceding claims, wherein said organicllayer comprises at
least first and second organic layers regularly arranged with
vdifferent colors of light emitted, and said step of forming a
p;urality ?f organic material layers comprisés a stép of
forming said first organic léyer by aéfaching a mask
;ommonly usable for %orminé éaid first and second organic
layers with‘said substrate and a étep of forming said b
.secohﬁ organic layer by separating éaid-mask and said
mjl " substrate, éhanging an alignment between them, and

attaching them again after forming said first organic layer.

10. A méthad'of.manufacturing an oféanic.
electroluminescence display as set forth'in'ciaim 9,
fufther comprising é step of separating said mask and said
substrafe after forming.said first and second organic

”laYers and a step of forming said second electrode layer so

-2s to cover said first and second organic layers in a




| ayers on said substrate attached wth said mask; and a transferring nmeans
for transferring said attached-mask and substrate to one of said plurality
of vacuum processing chanbers to sequentially transfeﬂ8F¥“mﬁﬁBWb t he
plurality of the vacuum processing chanbers. 12. An apparatus for

manuf acturing an organic el ectrolunm nggcence display as set forth in claim
11, wherein each of said plurality of vacuum processi ng chanber forns
only one layer of a plurality of said organic material |ayers.. 18 October
2005 48 13. An apparatus for manufacturing an organic' el ectrol um nescence
di spl ay asvaetumopthcensiha @hkhber .12, wherein each of a plurality of
sai d vacuum processing .chanbers is provided with a vapor deposition source

supplying an orgabic i esipphrdOis§ 068 MgndPaltddhhe BB Bl@hilayer. 14. An
apparatus for manufacturing an organic el ectrolum nescencé di splay as set

forth in céhedtidlumiBestehde WHEHERY HRHGHARRAY & WsH U ides %@#é@s a

vacuum transfer chamber connecting said vacuum chanbers and ‘sar
transferriapeseaddei saperapgeflelinogakdiqV AR LIaNsf i@ ¢hanber. 15. - An

apparatus for manufacturing an organic electrolum nescence display as set

forth in gYe@b€ePhined pattern, an organic layer comprised of a
plurality of organicAmaterial layers stacked on said first
eiectrode layer with a predetermined pattern and a second

N | electrode layer formed on said organic layer, compriéing:

an alignmént mechanism for aligning a mask
having openings corresponding to said predetermined pattern
to the substrate on which said first elecﬁrode layer is
formed and detachably attaching said mask and said
substrate; |
a plurality of vacuum processing chambers for

séqueﬁtially forming a plurality of said organic material
layers on said substrate attached with said mask; and

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

12. An apparatus for manufaéthriﬂg an organic

electroluminescence display as set forth in claim 11,
wherein each of said plurality of vacuum processing-chambér

- forms oniy one layer of a plurality of said organic

material layers.




clainms 11 to.14,further conprising an attachnent fixture for attaching
said substrate and said mask. 16. An apparatus for nanu&ﬁct ring an organic
el ectrol um nescence display as set forth in claim15, I QPE?HO id mask is
formed of a magnetic material, and said attachnent fixture is provided
with a contact surface fully contactingea non-filmformation surface side
of said substrate, has at |east the con§act surface forned of a

pl at e- shaped magnet, and has the. 18 October 2005 49 substrate sandw ched
bet ween said mask and said contact surface attached with said mask by a

magnetic force of3sai din nagnetatid . £AN ROPE AL L8104 QB”HL&SLE? ng an
organic el ectrolum nescence display as set forth irh-any ohe o clains 11

to 16, whersictmsaluhigasifod WeEpLaPPEESE8LAkLERSLnl baBAARd BECHd
organic layers regularly arranged on said ‘substrate wth di fferént “¢ol ors

of 1ight eticilenth il GPRANSLESa LOBPT 2! BY1alvhLLSh BLLBRTENLJrechani sm

for aligning a mask commonly usable for formng sard firrst and second

o or o e e aChabS TN ha ca e BeRB e b beRePra o 0
plurali tYSQEpflEH'i%tg %%C%Bﬂ§£%§éé§i§fagg§rforming an organic
' material layer, | | | |
14. An éﬁparatus for manufacturing an organic
L) electroluminescence'display as set forﬁh in claim 11,
12 .0r 13, wherein
said apparatus further comprises a vacuum
trénsfer‘cﬁamber connecting séid vacuum chambers and
said’transferring means is arranged iﬁ said
vacuum transfer éhamber. | |

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.

1é. An apparatus for manufacturing an organic
electroluminescence display as set forth in claim 15,
" wherein
said mask is formed of a magnétic material, and
‘said attachment fixture ié pProvided with a
contact surface fully contacting a non-film formaﬁion
surface side of said substrate, has at least the contact

surface formed of a plate-shaped magnet, and has the




for sequentially formng 'said organic |ayers on said substrate attached
wi th said mask; a second alignnent mechani smfor separaéin% sali d substrate
on which said first organic layer is formed and said ma Q?i@ﬂ&%& ng the
~alignnent between themto a position to formsaid second organic |ayer,
and detachably attaching 'themagain; and a plurality of second vacuum
processing .chanbers for sequentially4%orning sai d second organic | ayer
on said substrate attached with said mask again. 18 October 2005 50 18. ‘An
apparatus for manufacturing an organic electrolun nescence display as set

forth in digtddte SANAMRELEQBELSLEN 52 58RAL5ET DF4MBERANLSALY .
separating said mask and said substrate after formng sard secon&: organi c

layer, asa®yse ahaied Yidirdd g S84 C LO Layer. qn.said
substrate separated from sajd nask  so a]g 1t§}‘g %oq\gaeg’ggliﬁ ?lgfs?fa {fd *8d&nd
organic | et 19. An apparatus for manufacturing an organic

el ectrol um nescence display as set forth in claim17 or 18, wherein said

- first, second arg thi %\H g*}' g‘r}g%nts geg:hani S conprise a mask. support
menber able to Support s E rask® & sﬂ'ﬁé"ﬂl:}%tcé:.uéfdﬁ‘ﬁoﬁn AR LAbl e to
.support S%h%c%%%ﬁ%&&%%@cencé display‘as set forth in-any one of
'claims 11 to 16, wherein said organic layer cémprises at leastl
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

. Jlayers with said substpate on which séid first electrode
layer is formed and détachably attaching said mask and said
substrate; |

a plurality of first vacuum processiﬁg chambérs
for sequentially forming said organic layers on said
-substraﬁe attached with said mask;

a second alignment mechanism for separating
said substrate on which said first organic layer is formed
and said mask, changing tbe alignment between them to a
rposition to fd;m said second organic layer, and detachably
attaching them again; and

a plurality of second vacuum procéssing
chambers for sequentially forming said second crganic layer

on said substrate attached with said mask again.




an attachment fixture support menber able to support said attachnent
fixture, and a novenent nechani sm for changing the rel %tlve posi tions

bet ween said support nenbers, wherein said nmask and sai 8Ost %t e are
aligned and the said mask and substrate are attached and/or separated by
said attachnment fixture by changing th§ rel ative positions of said support
menbers. 18 COctober 2005 51 20. An app Patus for manuf acturing an organic
el ectrol um nescence display operable in accordance wth the nethod of any
one of clainms 1 to.10. 21..An apparatus for manufacturing an organic.

el ectrol uni nescenge dizgpl Btathdl £8r Wad QedSuPPLL 0] 6] ordance with
the nethod of clains 1 t?%o. ' APP],:ARATUS ARND' I\i%ﬁ% F?ﬁaﬁﬁﬁl FACTURI NG AN

ORGANI C. B 666D Lk NFSCBDRE DL 8B AY ASTBACT  GF IHE, DL SCLOSLEE an

apparatus for nmanufacturing an organ um nesce i 'Spl ay havi ng

an al i gnmeft - eiabg, i Al gni ng a mask havi ng openi ngs corresponding to
a pregeternﬁ:n‘ed pa%?%?%stmﬁ%h a substrate on which a first :

a separating mechanism for separating said mask

and said_sﬁbstrate aftér forming said second organic laygr,
a vacuum chamber for forming said second
eledtrode layer on said substrate separated from said mask
D so as to cover said first and second organic layers;

19. An apparatus for manufacturing an organic
glectrolumihescence digplay as set forth iﬁ_claim 1? or 18,
Whérein said first, éecond and third alignment mechanisms
'comprise‘

a mask support member able to support said mask,

a substrate support member able to éupport said
substrate, |

an attachment fixture sﬁpporﬁ member able to
sﬁpporthsaid attachment fixture, and

| é movement'mechanism for changing the felative

positions between said support members,_wherein

said mask and said substrate are aligned and
rthe said mask and subétrate are attached and/or separated
by said attaéhment fixture by changing the relative |

positions of said support members.




el ectrode | ayer is fornmed and detachably attaching the mask and the

substrate; a plurality of vacuum processi ng chanbers f sequentjally
formng a plurality of organic material |ayers on the?éﬁf?g?gpggattached

with the mask; and a transfer robot for transferring the attached mask
and. substrate to one of the plurality of vacuum processing chanbers and
sequentially transferring it between the plurality of the vacuum

processing chanbers. Figure 1 51

20. An apparatus for manufacturing an organic
electroluminescence display operable in &ccordance

with the method of any one of claims 1 to 10.

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.
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APPARATUS AND METHOD FOR MANUFACTURING AN ORGANIC

ELECTROLUMINESCENCE DISPLAY

ABSTRACT OF THE DISCLOSURE

An apparatus fér ménufacturing an organic
electrqlﬁminéscence_display having an alignmeﬂt chamber for
aligning a‘mask having openings corresponding to a.
predétérmined patteﬁn with a substﬁate on which a first
eléctrode layer is formed and detachably.attaching the mask
and the substrate; a plurality of vacuum processmng
chambers for sequentlally formlng a plurallty of organic
material layers on the substrate attached with the mask;
| and a transfer robot for transferring the attached mask and.
substrate to one of the plurality of wvacuum pProcessing
"_chambers and sequentially transferring it between the

plurality of the vacuum processing chambers.

Figure 1




