8 Novenber 2006 METHOD AND APPARATUS FOR MANUFACTURI NGS GleGiNieC2006
ELECTROLUM NESCENCE DEVI CE, AND SYSTEM AND METHOD FOR MANUFACTURI NG

DI SPLAY UNI T USI NG ORGANI C ELECTROLUM NESCENCE DEVI CES BACKGROUND COF THE

| NVENTI ON The present invention relates to a nmethod and an apparatus for
manuf acturing an organic el ectrol um nescence device (hereinafter referred
to as "organic EL device"), and a system and a nethod for =manufacturing a
di splay unit using the organic EL devices. In recent years, as a

pl anar-type displa unlt one that uses organi c EL devices as
light-emtting é?*%@hﬁgm@§ﬂﬁop§§ﬁN§CEL di spl ay")

has been paid attentlon to. The organic EL display is a self-
light-emtti ﬁ&%&@%&ﬁﬁgﬁgmdp'@ﬁmy WRANBhSHYSEEMNAND MBBHOP eFGR back! i ght ,
and has the nerit of being capable of realizing a display with a w de
angl e of visibilityANUFACEURINGcRTSPBAY tGNITIcUSTNG -ORGANI@Ni tting type. In
addition, the organic EL display is advantageous over the backlight type
(liquid crystal display afELRITROLUMINESCENCEADEVICES only necessary to turn
ON only the required pixels, and is considered to have a sufficient
response performance for a high-definition high-speed video signal 1 8
Novenber 2006

'BACKGROUND OF THE INVENTION

The present invention relates to a method and an

apparatus for manufacturing an organic

electroluminescence device (hereinafter referred to as

- “organic EL device”), and a system and a method for

manufacturing a display unit using the organic EL devices.

In recent years, as a planar-type display unit, one

that uses organic EL devices as light-emitting devices

(hereinafter referred to as “organic EL display”) has

been paid attention to. The organic EL display is a self-

light-emitting type flat panel display which does not

require a backlight, and has the merit of being capable

of realizing a display with a wide angle of visibility

which is peculiar to the self-light-emitting type. In

addition, the organic EL display is advantageous over the

‘backlight type (liquid crystal display and the like) in

that it is only necessary to turn ON only the required

pixels, and is considered to have a sufficient response

, performance for a high—definition high-speed video signal’




which is expected to be put into practical use in the &Nbwmber2Dd® organic
EL device for use in such an organic EL display generally has a structure
in which an organic material is sandw ched between el ectrodes (an anode
and a cathode) fromthe upper and |lower sides. Holes are injected from
the anode into an organic |layer forned of the organic material, while

el ectrons are injected from the cathode into the organic |ayer, and the
hol es and the electrons are re-coupled in the organic layer, resulting in
em ssion of light. In this instance, in the organic EL device, a |um nance
of several s expeehed ato thenowf irhou garedst iofa lc d/se? iins tbkt ai ned under
a driving voltage of not nore than 10 V. Besides, by appropriately

sel ecting thetwreggani c material (fluorescent material), it, is possible to
obtain light emssion in a desired color. Due to these features, the
organi ¢ EL devi ceThe deemmdct BL Hevieeyfprouksi Ag 8%chB hhobtgemi¢timg
device for constituting a nmulti-color or full-color display unit.

Meanwhi | e, dimplengayeredayef Hay e teugani:¢ Bh WewWican $-ganeral |y
conprised of a lam nation of three to five layers such as a hole injection

layer, a podstedilaanspordad @Yi@hed delttidene Witldii@deaY qlan anslaér 984 hhiection
| ayer, etc. It should be noted here that the 2 8 Novenber
' cathode) from the upper and lower sides. Holes are

injected from the anode into an organic layer formed of
the organic material, while electrons are injected from
the cathode into the organic layer, and the holes and the
electrons are re-coupled in thé organic layer, resulting
in emission of light. In this instance, in the organic EL
deviée, a luminance of several hundreds to several tens

of thousands of cd/m? is obtained under a driving voltage
of not more than 10 V. Besides, by appropriately
selecting the organic material (fiuorescent material), it
is possible to obtain light emission in a desired color.
Due to these features, the organic EL device is deemed to
be very promising as a light-emitting device for
constituting a multi-color or full-color display unit.

Meanwhile, the organic layer in the organic EL

‘device'is generally comprised of a lamination of three to
five layers such as a hole injection layer, a pole
transport layer, a light-emitting layer, a charge

- injection layer, ete. It shouid be noted here that the




organic materials formng t he conponent |ayers are | ow 8 Novendiee?006
resi stance, so that a wet process cannot be utilized. Therefore, in formng
the organic layer, it is a general practice to sequentially formthe
conponent layers by vacuum vapor deposition utilizing a vacuumthin film
form ng technol ogy, thereby obtaining the desired |amnate structure.
Besides, in the case of performng a full-color image display, for
exanpl e, organic layers formed of three kinds of organic naterials
corresponding to R (red), G (green) and B (blue) color conponents must be
formed at dP¥IFHERPrRIabpsianging thes peotorsnt. 1afearsefagree Lown ifior ni ng
the organic layers coping with the color display, there has been used a
t echni que Va4 ctessltawee map filah feomwet ipomdes sc @rotucttedbef or sequential |y
form ng the conmponent |ayers on a color conponent basis by replacing, one
af t er anot hetilimesks [Fheviededew tth fopahhggthat begasieolagsponit nis
respectively to the color conponents or by position-matching the masks
with the sanpeqmtdlernpreasacicd ite sefquariiiang yedehnt aHeorRefpohawer . However,
according to the conventional technique, the formation of the organic
| ayer in tHeyenmgamyc icullewgr Seporsitdencdtlio 1be ndt tendeduly thhg
followng difficulties. For exanple, in formng the organic |ayer having
3 8 Novenbe@il20@%rming technology, thereby obtaining the desired

laminate structure. Besides, in the case of performing a

full-color image display, for example, organic layers

formed of three kinds of organic materiais corresponding

to R (red), G (green) and B (blue) color components must

be formed at different pixel positions, respectively.

Therefore, in forming the organic layers coping with the

color display, there has been used a technigque in which

patterning film formation is conducted for sequentially

forming the component layers on a color component basis

by replacing, one after another, masks provided with

opening patterns corresponding respectively to the color

components or by position-matching the masks with the

same pattern each time of forming each component layer.

However, according to the conventional technique,

‘the formation of the organic layer in the organic EL

device is considered to be attended by the following

difficulties.

For example, in forming the organic layer having




the lam nate structure in the prior art, a techni que of 8 NoVembgr zap6t he vapor
source (the kind of the organic material) in a vacuum chanber each tine of
form ng each conponent |ayer nay have been used. In this case, extra tine
is taken for raising the tenperature of the organic nmaterials for three to
five times on a col or conponent basis, and tine is needed for performng
stabilization of the evaporation rate. Therefore, it is difficult to
speedily formthe organic layer, and, as a result, there nay be a
difficulty as to the tact time in nmanufacturing the organic EL device. In
addi tion, itha Hamgmiage attrpctheee imatheaye ibeeartysedtachetgneqaé i n whi ch,
for exanple, a plurality of vapor sources are arranged in the sane vacuum
chanber and-haeadmgofeheheapapososaurecdshies kéadebedtmét brgashotter or the

| i ke which can be opened and cl osed so that selective formation of each

conponent lmeyteriedn he pevhouoRdchapgedi k¥chl Bik8i 6FCASEmihgVWENEH, a period
of tinme of several tens of mnutes is needed for stably maintaining the

t enper at ur ectiponled to1 @3Bk CmARt BR-Al bbah [QeHl NaLagh s cymonentt4ayer, so
that even the organic materials being covered with the shutter or the like

and not beitngeusedtaken EOFM-B9sthE Itmée'f:emﬁ&‘l:%t@fenyfht}?@néﬂggg jantil the

evaporatlon rate is stabilized. Nafnely, Novenber ™ 2006
materials for three to five times on a color component

basis, and time is needed for performing stabilization of
the evaporation rate. Therefore, it is difficult to
speedily form the organic layer, and, as a result, there
may be a difficulty as to the tact time in manufacturing
the organic EIL device.

In addition, in the prior art, there may have been
used a technique in which, for example, a plurality of
vapor sources are arranged in the same vacuum chamber and

- each of the vapor sources is covered with a shutter or
the like which can be opened and closed so that selective
formation of each component layer can be performed
speedily. In this case, however, a period of time of
'several tens of minutes is needed for stably maintaining
the temperature of the organic material for forming each

" component layer, so that even the organic materials being
cévered with the shutter or the like and not being used

.for forming the layer would be much consumed until the

evaporation rate is stabilized. Namely, when the




selective filmformation is perforned, the organi c nat e Nayesnbao(l08 be
wasted, and the increases in the material consunption may cause a rise in
the cost of the organic EL device. Furthernore, a system may be
contenplated in which the conponent |ayers are fornmed respectively in

di fferent vacuum chanbers, i.e., one vacuum chanber corresponds to one
organic material. In this case, however, a nmultiplicity of vacuum chanbers
are required as the organic layer is conposed of a nultiplicity of
“conponent |ayers, so that there are difficulties as to the equipnent
cost, inst selacitdvesgdde dodmbliéohi Ke. pSUIARYE AOF thE olrNYRNEl ON Enbodi ment s
of the present invention provide a nethod and an apparatus for

manuf act ur inageai adisganiud dEbe daviced, and ahsyShereareésaimethed for

manuf acturing a display unit using the organic EL devices, by which the

organi ¢ ELmde¢réalcannBempravhapkyr eduspeadidikeang ahel @WstCo$t thidr ough
enabling it to formfilns with a short tact tine and snmall materi al

consunpti oBggahid® Moveehere2006 Disclosed herein is a nethod of
manuf acturing an organic EL device including a plurality of |ayers

-sequentially | anb@abedeng:d, A g@éﬁ,mw%glﬁom@mpiy{ééliry Hsbpyers

‘are lamnated at a fil m formati o portion on
the component layers are formed respectively in different

vacuum chambers, i.e., one vacuum chamber corresponds to
one organic material. In this case, however, a
multiplicity of vacuum chambers are regquired as‘the
organic layer is composed of a multiplicitf of component
layers, so that fhere are difficulties as to the

equipment cost, installation space and the like.

SUMMARY OF THE INVENTION .
Embodiments of the present invention provide a
method and an apparatus for manufacturing an organic EL
device, and a system.and a method for manufacturing a
display unit using the organic EL devices, by which the
organic EL device can be manufactured speedily and at low

cost through enabling it to form films with a short tact

time and small material consumptions.




substrate by varying the relative positions of the subdiNpanbeazif6a
plurality of vapor sources arranged side by side so that the substrate
passes sequentially through positions opposed to the plurality of vapor
sources. Disclosed herein is an apparatus for manufacturing an organic EL
device including a plurality of layers sequentially |am nated on a
substrate, wherein a plurality of vapor sources corresponding to the
plurality of layers are arranged in an aligned manner, and a conveyi ng
means is provided for varying the relative positions of the substrate and
the plurality of vapor sources so that a filmformation portion on the
substrate passes sequentially through positions opposed to the plurality

f it first f th t
of vapor soyesoole pecordence, Wilg, (hesh aspest of the present.
using, or G shaels SLUMISSERToS e Sos, Sagh of vheh achyges o

substrate, whereiin the manufacturing systemincludes _a plurality of

appar at useslawjd}a%%ﬁ%cat G & Sor g’éﬁr@ll?l_ they Pletraldteaph dRYREECh a

. plurality of vqgfr,sour es corresponding to the pluralitﬁ of layers are
. arranged i i&nh AN GF & L1ilghdoamediwvey Peg thean & §hgr ovi ded for

‘varying the , )
substrate by varying the relative positions of the

substrate and a plurality of vapor sources arranged side
by side so that the substrate passes sequentially throﬁgh
positions opposed to the plurality of vapor sources.
Disclosed herein is an apparatus for manufacturing an
organic EL device including a plurality of layers
sequentially laminated on a substrate{ wherein a plurality
of vapor sources corrésponding to the plurality of layers are
arranged in an aligned manner, and a conveying means is
. provided for varying the relative positions of the

substrate and the plurality of vapor sources so that a

film formation portion on the substrate passes

sequentially through positions opposed to the plurality

of vapor sources.
In accordance with a first aspect of the present
invention, there is provided a system for manufacturing a

display unit using organic electroluminescence devices -

each of which includes a plurality of

6




relative positions of the substrate and the plurality o8 Nowaper2®6urces so
that a filmformation portion on the substrate passes sequentially through
positions opposed to the plurality of vapor sources, and the nanufacturing
apparatuses formthe organic EL devices corresponding to different color
conponents respectively. In accordance with a second aspect of the present
invention, there is provided a nethod of manufacturing a display unit
usi ng organi c el ectrol um nescence devices each of which includes a
plurality of layers sequentially lamnated on a substrate, wherein the

rel ati ve pdsinte§isnsesfuarielasiistlreationadrel aplaursaibstyradfe, waporeisothees
arranged side by side are varied so that the substrate passes sequentially
t hr ough po#ianudes tueppas e stent Henqiludes id plafraldpor Sowpges;athusesher eby

| aminate the plurality of layers at a filmformation portion on the
substrate dmrd tmenfudiamtan: iorgyan ©ddandevinie dekardees pandait oF e ctol or
conmponent, and this process is 7 8 Novermber 2006 repeated a plurality of

times whil e ehangiligyt be Mapdr sQuTRidsORkRIdspRMdnd ke Sukstrate so as
thereby to manufacture the display unit in ich the organi c EL devices

cor r espondiphgrh0 i&yPlodr alaiiel 0k re0Leh GQMRONENLS, AANEmR aﬁ%%ron the
. Substrate. According to the disclosed néthod for

' ' ‘and a conveying means is provided for wvarying the

relative positions of the substrate and the plurality of
vapor sources so that a film formation portion on the
substrate passes sequentially through positions‘opposed

to the plurality of vapor sources, and thelmanufacturing
apparatuses form the organic EL devices corresponding to
‘different color components respectively.

In accordance with a second aspect of the present
invention, there is proVided a method of manufacturing
a display unit using organic eleétroluminescence
devices each of which includes a plurality of layers

sequentially laminated on a substrate, wherein the

relative positions of the substrate and a plurality of

vapor sources arranged side by side are varied so that
the substrate passes sequentially through positions
bpposed to the plurality of vapor sources, to thereby
laminate the plurality of layers at a film formation
portion on the substrate and to form an organic EL device

corresponding to one color component, and this process is




manuf acturing an organi c EL device including the aboves8Nevribenzdspr ocedure
and the disclosed apparatus for manufacturing an organi c EL device
constituted as above-nentioned, the filmformation of a vapor deposition
material from each vapor source at the filmformation portion on the
substrate is conducted each time the substrate passes sequentially through
each of the positions_opposed to the vapor sources. Nanely, when the

substrate ﬁ??eégﬁﬂeﬁtpépF?lﬁé§ééﬁ'Fﬁméﬁgwhﬂﬁé chesidingn§heppadad to the
vapor sources the plurality of layers are sequentially formed at the film
formation HEPEFOANOROLREOFWS: ithee SUPRErater 60 s frbewehy the plurality
of layers on the substrate, the preparatory treatnents (raising of
tenperatur@anﬁﬁéﬁFPF§ath@nd@ﬁplﬂap@nl@epuswhnoh theeorghoi) Eor each of the
vapor sources can be conducted substantially sinultaneously, and, even in
thi s case, deHéceaporrdeppshtiiog MatarpahsalttpnbfheouapOCOquneESSare
wast el essly used for film formation. 8 8 Novenber 2006 In addition,

accordi ng toethergygeédnohothrasubacrdteng a display unit constituted as
above- nentioned and the nethod for nanufacturing a display unit including

t he above- nenti anedrpriocediy esheaind DS @BOE6dEhetdew @ ncluding a plurality
. of Iayers sequentially

manufacturing an organic EL device including the
above-mentioned procedure and the disclosed apparatus
for manufacturing an organic EL device constituted as
above-mentioned, the film formation of a

vapor deposition material from each vapor source at the
film formation pbrtion on the substrate is conducted each
time the substrate passes sequentially throﬁgh each of
the positions opposed to the vapor séurces. Namely, when
the substrate has sequentially passed throuéh the
positions opposed to the vapor soﬁrces, the plurality of
layersrare sequentially formed at the film formation
portion on the substrate. Therefore, in forming the
plurality of layexs on the substrate, the preparatory
treatments (raising of temperature, stabilization of
vapOr deposition rate, etc.) for each of the vapor
‘sources can be conducted substantially simultaneously,
and, even in this case, the vapor deposition materials

from the vapor sources are wastelessly used for film

formation.




| am nated on each other is fornmed, in the same manner a8 Novembeh2006
above-nenti oned nethod for manufacturing an organic EL device and the
above-descri bed apparatus for manufacturing an organic EL device, and this
process is repeated a nunber of times corresponding to a plurality of
col or conponents. Therefore, even in the case of manufacturing a display
unit including a plurality of organic EL devices arranged on a substrate,
formati on of each of the organic EL devices can be perforned
continuously, and it is possible to realize enhancenent of efficiency of
t he preparatory tdAsaemditdohor aticomdihgr nat ithe apdtewapéordeposition
mat eri al consunptions with respect to each of the organic EL devices.
Thus, accomimifdarutiegret hiddsAnrd, appar ajdiss fiafutomm R agbwiel-ng an organi c
EL device and the systemand nethod for manufacturing a display unit using
or gani ¢ EL mateviares] atebritienghathdch e qif @EeRIfAdH@Nhig0R, dtiBE)l'é%l ahii e
positions of the substrate on which to formthe organic EL device and the
plural ity dfnolaming el eboid-Mgad chedl Navweideh«20Q8 osidaiby gl de are
varied so that the substrate passes sequentially through positions opposed
to the vapeleyizaiieeludiag! Bepahiaaaqyents alli Latbaabaelg, pi urality  of
ubstrat’e. er

| ayers at the filmformation portion On the fore, it is

- possi bl e taasf@nddehe chayaks Wikl 2i s formed, in the same manner as

in the above-mentioned method for manufacturing an
-organic EL device and the above-described apparatus for
manufacturing an organic EL device, and this process is
repeated a number of times corresponding to a plurality
of color components. Therefore, even in the case of
manufacturing a display unit including a plurality of
organic EL devices arranged on a substrate, formation of
each of the organic EL devices can be performed
continuously, and it is possible to realize enhancement
of efficiency of the'preparatory treatments for film
formation and vapor deposition material consumptions with
respect to each of the organic EL devices.

Thus, according to the method and apparatus for
manufacturing an organic EL device and the system and
‘method for manufacturing a display unit using organic EL
devices according to the present invention, the relative
positions of the substrate on which to form the organic

EL device and the plurality of vapor sources arranged

9




shorter tact tinme and |l ess material consunptions as co#pNaveader2d0B t hose in
the prior art, and, as a result, it is possible to manufacture the organic
EL device speedily and at |ow cost. The above aspects, features and

advant ages of the present invention will becone apparent fromthe
foll ow ng description and appended clains, taken in conjunction with the

acconpanyi ng draw ngs whi ch show by way of exanple sone preferred

enbodi nents of the invention. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is
a schematic di agram showi ng an exanple of general constitution of a

manuf act ur sigeappasaties aracverdiedgsbothhe phesenbstnuent peaseBl GS. 2A and
2B are schematic diagrans of an exanple of constitution of an essenti al
part of theegomentfiadiiyrithgoaphapabtisiaaeobgppgetiotbhehprespstr invention,
in which FIG 2Ais a front view of the 10 8 Novenber 2006 essential part,

and FI G 2Bouscassi de vhewedb{ tbguensealtngl 1pathatEl Ghe3piaraisehematic
di agram show ng an exanple of general constitution of an organic EL device

manuf act ured 1byetbeafmpnéact uni BOrARRAbA! P8 raC6RT ShNEnkOshiBst PEesent
I nvention; ‘
Therefore, it is possible to form the layefs with a
shorter tact time and less material consumptions aé
compared with those in the prior art, and, as a result,
it is possible to manufacture the organic EL device
speedily and at low cost. |
The above aspects, features and
advantages of thé present invention will become apparent
from the following description and appended claims, taken
in conjunction with the accompanying.drawings which show
by way of example some preferred embodiments of the

RS

invention.

BRIEF DESCRIPTION OF_THE DRAWINGS

FIG. 1 is a schematic diagram showing an example of
general constitution of a manufacturing apparatus
according to the present invention;

FIGS. 2A and 2B are schematic diagrams of an
example of constitution of an essential part of the
manufacturing apparatus according to the present

invention, in which FIG. 2A is a front view of the

10




FIG 4 is a schematic di agram showi ng an exanple of ge&bdipambeo296i t uti on
of a conveying jig used in manufacturing an organic EL device; and FIG 5
is a schematic di agram showi ng an exanple of constitution of a systemfor
manuf acturing a display unit using organic EL devices according to the
present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now,
the nmet hod and apparatus for manufacturing an organic EL device and the

system and nmethod for nanufacturing a display unit using organic EL
devices according to the present invention wll be described below based

on the drawgigmtilal Waxeh BH@ rld S 23 igchemdlieCdiagbaMmpRowi ng an exanpl e
of general constitution of the manufacturing apparatus according to the

present i nu@yddr@na1FL&8+.2A and 2B are schematic diagrams show ng an
exanpl e of constitution of an 11 8 Novermber 2006 essenti al part of the

fact t G |
of ‘gener &l Conet1Eict on 57 an5§?%§%F%°E§b%€?%%SS%ﬁ%¢§2%ur B o e
manuf act urifig, .appar, cBhET: bl Fon® oleS o8 S%E}eﬁgéhﬁgg' a8 E%‘nﬂgggf‘a{;‘ W"’g-‘é‘ exanpl e

of general “constitution o conveyi

I’l
rgani ¢ EL Fl h i ram mnn X I f
organi ¢ @e%he manu actgilng apparg ug Ecgrgla %0 % g Pr ente anp €0

invention;

FIG. 4 is a schematic diagram showing an example of
general constitution of a conveying jig used in
manufacturing an organic EL devicé; and

FIG. 5 is a schematic diagram showing an example of
constitution of a system for manufacturing a display unit
using organic EL devices according to the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the method and apparatus for manufacturing an
organic EL device and the system and method for
manufacturing a display unit using organic EL devices
according to the présent invention will be described
below based on the drawings, in which FIG. 1 is a
IsChematic diagram showing an example of general
constitution of the manufacturing apparatus according to
the present invention; FIGS. 2A and 2B are schematic

diagrams showing an example of constitution of an

11




constitution of the manufacturing systemusing the mn@iNacmber2igcappar at us
according to the present invention. First, general constitution of the
organic EL device will be described in brief. As shown in FIG 3, the
organi c EL device 1 manufactured in the present enbodinent is fornmed on a
gl ass substrate 2 for <constituting an organic EL display, and conprises a
plurality of organic layers la to id which are fornmed of different
materials and are sequentially lam nated on the glass substrate 2. Wile
the case where four layers are lamnated is shown here, this constitution

i s natural lagsemtidli patrat iore thEhaaah et usieWN apBaPh¥nal i FYcof 305gani ¢ EL
devices 1 corresponding for exanple to R G and B color conponents are

arranged i @ adicadalier MiResdammEhoYiPat hel RxaRB1khgrokassrgubstrate 2. The
di fferences between the 12 8 Novenber 2006 organic EL devices 1 lie in the

O 9N ¢ MRICHIALISHOHOLES BRNb -BBNSL! RS NoaRE! hhiiRg:hDELOpOAThE | avers

la to ld. By this, in the organic di splay conprising | ass

substrate haiitaldinanaAaEpaEL sy’ 695 Ly 41 3pLaKeOL Aocal gr e can be

achi eved by sel ectivel using the organic eviCces to generate |ight
with prEdgh%%qhgegn“@XgESTgtg% general constitution of a conveying

jig used in manufacturing the organic EL device; and FIG.
5 is a schematic diagram showing an example of
constitution of the manufacturing system using the
manufacturing apparatus accordingrto the present
invention.

First, general constitution of the organic EL
device will be described in brief. As shown in FIG. 3,
the organic EL device 1 manufactured in the present
embodiment is formed on a glass substrate 2 for
constituting an organic EL display, and comprises a
pPlurality of organic layers la to 1d which are formed of

different materials and are sequentially laminated on the

_glass‘substrate 2. While the case where four layers are

laminated is shown here, this constitution is naturally

not limitative.

Though not shown, a plurality of organic EIL devices
1 corresponding for example to R, G and B color
components are arranged.in a predetermined matrix pattern

on the glass substrate 2. The differences between the

12




The arrangenent of the organic EL devices 1 for displ ayNagndactood col or

i mge can be realized by formng the organic EL devices by patterning film
formation corresponding to each of R, G and B col or conponents, for
exanpl e. Here, general constitution of a conveying jig for use in the
patterning filmformation wll be described. As shown in FIG 4, the
patterning film formation is carried out by use of a nmetal mask 3 which

is flat plate-like in shape and is forned of a ferronmagnetic nmaterial such
as iron (Fe) and nickel (Ni). The netal nmask 3 is provided with a

plurality efrgempari mgs deddceer nespendinN@Hleo o gihedehgeatrngdsfil m fornmati on
pattern. The netal nmask 3 is fixed in the condition of close contact with

the gl ass suhsiorls@chtomatBieB1t9 LonBritheihlyl TheS8rgsnte gayersone side
of the glass substrate 2, by a nagnetic forcé generafied by a magnet 4

di sposed aqn the 10t hegysiHes of ;& hengl 88§as sty _aéfs;?l];aiﬁycéi&?rﬁ ing 8

Novenber 2006 such an integral-type conveying jig, fiimformation in a

predeterniQﬁ@_aqgggrgngggrggeaghgﬁ&eqhgnog e,9Lass 3&9?%&3? 2. Besides,
of neta ,

when a plurality of Kkinds t masks are prepare “i's possible to

forma mul t4;- er.f LI m.ikn_di rent | ayer patterns, an s.a.result, it
is possiblglfghg¥réggé gb%Pﬁr%%%gﬁ 8%noggaﬁfclgﬁed3%%i%%géi%fﬁe%ynatrix

pattern.  ..ysing the organic EL devices to generate light with

prédetermined wavelengths.

The arrangement of the organic EL devices 1 for
displaying such a color image can be realized by forming
the organic EL devices by patterning film formation
corresponding to each of R, G and B color components, for
example. Here, general constitution of a conveying jig
for use in the patterning film formation will be
described. As shown in FIG. 4, the patterning film
formation is carried out by use of a metal mask 3 which
is flat plate-like in shape and is formed of a
ferromagnetic material such as iron (Fe) and nickel (Ni).
The metal mask 3 is provided with a plurality of bpenings
3a corresponding to a predetermined film formation
pattern. The metal mask 3 is fixed in the condition of
Iclose contact with the glass substrate 2 on which to form
the film, so as to cover one side of the glass substrate
2, by a magnetic force generated by a magnet 4 disposed

on the other side of the glass substrate 2. By use of
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Next, a system for manufacturing an organic EL di spl ay8 tinvembey2doér m ng
organic EL devices 1 on a glass substrate 2 by use of the above-nentioned
conveying jig wll be described. The manufacturing systemto be described
in the present enbodinment is for arranging a plurality of organic EL
devices 1 in a matrix pattern on the glass substrate 2 through patterning
filmformation corresponding to each of R G and B col or conponents so as
to constitute the organic EL display capable of displaying a color imge.
For this purpose, as shown in FIG 5, the manufacturing systemto be
descri bed isudhhenprieseriraleryed mhkelsngeqekal Iy 1gorBrhsedonf ia gubstrate
supply  station 11 to which the glass substrate 2 is supplied fromthe

exterior, riR-tereanNpatitalrnokah?pbohchReNEAr BhNgnRr g1558at nents such as
cl eaning and activation on the glass substrate 2, an R col or alignnent

station 14 SuNevaen 208651438, T OfieRed 01 HLAD: &) | GPMENad ROSId QN Mt chi ng
a

of the glass substrate 2 and a netal nas nd fi1xing thereot)

COfreSpondhﬁQk%OBRéggl%Fﬁﬁ??eg,cgkoﬁsf%EQEEBEQBEEOQOth?nggf%ér for

perform ng patterning orrmati on orresponding color, a G
Color °LITLTEA $43h 98, GL%eOhPELOLTAR, L0 TERY, ogt gepengien o ©
- it .is possible to arrange a plurality of organic EL
devices 1 in a matrix pattern.
Next, a system for manufacturing an organic EL

display unit by forming organic EL devices 1 on a glass

substrate 2 by use of the above-mentioned conveying jig

will be described. The manufacturing system to be

described in the present embodiment is for arranging a

plurality of orgaﬁic'EL devices 1 in a matrix pattern on

the glass substrate 2 through patterning film formation

corresponding to each of R, G and B color components so

as to constitute the organic EL display capable of

displaying a color image.

For this purpose, as shown in FIG. 5, the
manufacturing system to be described in the present
embodiment 1s generally comprised of a substrate supply
‘station 11 to which the glass substrate 2 is supplied

from the exterior, a pre-treatment station 12 for

performing pre-treatments such as cleaning and activation

on the glass substrate 2, an R color alignment station

14




patterning filmformation corresponding to the G col or, 8 BoveBibeotons
alignnent station 13b for perform ng alignnment corresponding to B color, a
B color filmformation station 14b for performng patterning film
formation corresponding to the B color, an after-treatnent station 15 for
performng after-treatnments such as separation between the glass substrate
2 and the netal nmask 3, a return station 16 for feeding the netal nask 3
separated fromthe glass substrate 2 and the like to the R col or

alignment station 13r, and a substrate discharge station 17 for

di schar gi ng 3herH gas roashiabe 1gnheed ded4iRaeoRatWhtAgt Be erganic EL
devices 1 corresponding to the respective colors by the patterning film

formation. ¥addenssHraftieOns ahl bOmblall RRsR @0Lan Fikihyf ehERELER Station
14r, the G color filmformation station 14g and the B color filmformation

station 14k.gHard. dg 1@ Rhe qpparat.u fLQr Ruf ' the organic EL
15 8 Novenber 2006 de&ﬁces degcggbe Ei%F?ﬁgggrggéﬁtﬁgﬁgéégﬁgnt. Nanel y,

Lhe | ColghahilR oo BLahonol e LG Gcolen L Logracon

station 14g an B colo tion “station he organic EL

devi > 1 i.0d .t he_ R d_B_cal ts, tively.
Wi the ARGe P RO En L R 8] Br CAEPGAnne SPAPFoR. 1a3roth Bhation o

after-trea&g%n%o%I%%E%gr%§hgtgfig£%ggt corresponding to G color, a

G color film formation station 14g for performing
patterning film formation corresponding to the G color, a
B coclor alignment station 13b for'performing alignment
corresponding to B color, a B color film formation
station 14b for performing patterning film formation
corresponding to the B color, an after-treatment station
15 for performing after-treatments such as separation
between the glass substrate 2 and the metal mask 3, a
return station 16 for feeding the metal mask 3 separated
from the glass substrate 2 and the like to the R color
alignment station 13r, and a substrate discharge station
17 for discharging the glass substrate 2 provided thereon
with the organic EL devices 1 corresponding to the
respective colors by the patterning film formation.

Of these stations 11 to 17, the R color film
formation station 1l4r, the G cblor film formation station
l4g and the B color film formation station 14b correspond

to the apparatuses for manufacturing the organic EL
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substrate 2 is dealt with in the state of constituting &Novembeezpoal -t ype
conveying jig together with the netal mask 3 and the magnet 4. Therefore,
the conveying jig constituted of the glass substrate 2, the netal mask 3
and the magnet 4 passes sequentially through the Rcolor filmformation
station 14r, the Gcolor filmformation station 14g and the B color film
formation station 14b. In addition, since the R color alignnent station
13r, the G color alignnent station 13g and the B color alignnment station
13b are arranged on the previous stage of the R color filmformation

station l4rdevtite:sCa@ibdd |iM FldireQR st %%ﬁ.i%éﬂt@”%érh@l% tﬁﬁ%é’r film

formation station 14b, respectively, it is possible to cope

al | gniment(paid1efnisniLef IdJBLALTR LQBk 18 Mubualby GOLbhgrept fonditions,
| e

The transfer, alignnment adjustments and the‘like of glass substrate 2

or the convewd@ idn &+amMRe tations 0.17{ are cartied out by use
16 8 Novenber 2006 of known h?ﬁ%P?nghFo of§%o%og%é?o?§r%ﬁ the 1ike,

t hough desgripty0 h f i itted re. Further, these stations 11 to
17 forma ?ﬁg?g nlgg% %???hg?%rgggéglfogﬁhgeﬁﬁggﬁngeEBFr?ﬁgo? t8%n station

16. Therefar t he al sk.3_and the magnet 4 constituting the
conveyi ng ﬁ%g%gsegéiggépgtggCP%th8°@P8§88t80059588ﬁBFV§%H-of the R col or

f?'”‘fornation Stﬁ%%ﬁﬂnléﬁé %gﬁbe from the R color alignment station
13r to the after-treatment station 15, the glass
substrate 2 is dealt with in the state of constituting an
integral-type conveying jig together with the metal mask
3 and the magnet 4. Therefore, the conveying jig
constituted of the glass substrate 2, the metal mask 3
and the magnet 4 passes sequentiallyrthrough the R color
film formation station 14r, the G color film formation
station 14g and the B color film formation station 14b.

In addition, since the R color alignment station
13r, the G color alignment station 13g and the B color
alignment station 13b are arranged on the previous stage
of the R color film formation station l4r, the G color
film formation station l4g and the B color film formation
station 14b, respectively, it is possible to cope with
Lalignment (patterning film formation) in mutually
different conditions. The transfer, alignment adjustments
and the like of the glass substrate 2 or the conveying

jig among these stations 11 to 17 are carried out by use
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Gcolor filmformation station 14g, the B color film f8Nmenben2@sati on 14b
and the return station 16. Specifically, the Rcolor filmformation
station 14r, the Gcolor filmformation station 14g, the B color film
formation station 14b and the return station 16 are laid out in a
rectangul ar pattern with the R color alignnment station 13r, the G col or
alignnent station 13g, the B color alignnent station 13b and the
after-treatnment station 15 as vertexes. The closed | oop structure nay not
necessarily be rectangular in shape. For exanple, it nmay be contenpl ated

to construddf threowh Oseed] DOP SEBdIes Urébideyd AV idiH Qe g etubigit ation 16
along the R color alignnment station 13r, the G color alignnent station 13g

and the B cid<drght OSWerhe Sdtd 1100 Skl oy gl @re arranged in a rectilinear

pattern. Next, details of the apparatuses for manufacturing the organic EL

devices used in ! ho-aheve- MaLboRedc1zng Novepben 2000 manylagtiwdng
I “14r, the

system i.e., the Rcolor filmformation station color Tilm

formation statjan,¢%.a0d, the %I%%eg{?&f ?Erngkger Rl Q0 %tt%}tiégg j4b will be

described referring to FIGS 1, _ shown 1 n ~1;"the R color
e Cormah el o er igieol L LG o7 sk athen. Mg ond
| ' the conveying jig are circulated in the closed loop

comprised of the R color film formation station 14r, the

G color film formation station 14g, the B color film
formation station 14b and the return station 16.
Specifically, the R color film formation station 1l4r, the

G color film formation station 1l4g, the B color film
formation station 14b and the return station 16 are laid

out in a rectangular pattern with the R color alignment
station 13r, the G color alignment station 13g, the B

color alignment station 13b and the after-treatment
station 15 as vertexes. The closed loop structure may not

necessarily be rectangular in shape. For example, it may

be contemplated to construct the closed loop structure by

laying out the return station 16 along the R color

alignment station 13r, the G color alignment station 13g

and the B color alignment station 13b which are arranged
in a rectilinear pattern.
Next, details of!the apparatuses for manufacturing

the organic EL devices used in the above-mentioned

17




will be referred to sinply as "the devi ce manuf act uri ngs Nappseaarses”) each
conprise a vacuum chanber 141, a plurality of vapor sources 142a to 142d
arranged side by side in the vacuum chanber 141, a conveyi ng neans 143 for
varying the relative positions of the glass substrate 2 and each of the
vapor sources 142a to 142d, and a feeding-in port and a di scharging port
(both not shown) for feeding the integral-type conveying jig into and out
of the vacuum chanber 141. O these nenbers, the vapor sources 142a to 1l42d
correspond respectively to a plurality of organic layers l|la to I d which

are to be framefhonutiey dassesuUbsid at e r Y1 X aMe foMRRE hhe number
of the organic layers lato |dis four, as shown in FIG 2A it is

consi dered gentiyovide, fold apios NG Maa il 424 :dnf angednlan a row
along the direction in which the relative positions can be varied by the

‘conveyi ng mnaanss 143,020 P @ﬁ%‘){iﬁ{ne s’slt%(%o'c}ilo‘ﬁ'ig’%léog;@ adistbepent organic

materials fromthe vapor sources. be note ere that ile the

case where gh& Numer ., efrdde vapgr sounges 142a to 142d arranged in an
aligned manner is four i's shovWn as an éxanple, this constitution is

ot % ayerBo iy, 4R HUE, ST BB P RS el he et
toid and station 14r, the G color film formation station 14g and
the B color film formation station 14b (hereinafter these
will be referred to simply as “the device manufacturing
apparatuses”) each comprise a vacuum chamber 141, a
plurality of vapor sources 142a to 142d arranged side by
side in the vacuum chamber 141, a conveying means 143 for
varying the relative positions of the glass substrate 2
and each of the vapor sources 142a to 142d, and a
feeding~in port and a discharging port {(both not shown)
. for feeding the integral-type conveying jig into and out
of ﬁhe vacuum chamber 141.‘

Of these members, the vapor sources 142a to 142d
correspond respectively to a plurality of organic layers
la to 1d which are to be formed on the glass substrate 2.
For example, where the number of the organic layers la to
ld is four, as shown in FIG. 2A, it is considered to
provide four vapor sources 1l42a to 142d arranged in a row

along the direction in which the relative positions can

be varied by the conveying means 143, and to evaporate

18




t he nunber of the vapor sources 142a to 142d may not neeélesssier bopebe equal
to each other. For exanple, two or nore vapor sources for evaporating the
same organic naterial nay be provided side by side; in that case, the
nunber of the vapor sources 142a to 142d is five or nore, although the
nunber of the organic layers la to id is four. Nanely, the nunber
corresponding to the organic layers la to | d here includes not only the
nunber equal to the nunber of the organic layers la to |Id but also
nunbers greater than the nunber of the organic layers la to Id. In

addi tion, asisfoweht britdai 2Baddie MAPURPWHEESaptdlad@k42d are each

constltuted inalinear form extending in a direcCtion substantlally

orthogonal S pdlhicRG afdd! il hekatlve Resid ans cafpbe vari ed

by the conveying nmeans 143. ne y, eac t he vapor sources a to l42d

o T 5 geml BREE USSR 12 AP0, o g Y

cover the length of "the s sabstr &

ort hogonal [ tiQn of t he gl ass s strate and a unlform
distributléﬁﬂg%gfﬁgp§¥ﬂghﬁé;%% é&ias\ﬁﬁ Ix% iﬁfal &8 08?3%ltﬁglent|re

range-of t or osi t n wi, dt h. Fur th each of the va sour ces
st 1498 2 aﬁ@ A or ganitEeaEBr BRPBYENAS PRG i th a

case of the number of the organic layers la to 1d.
Moreover, the number of the organic layer la to 1d and
the number of the vapor sources 142a to 142d may not
necessarily be equal to each other. For example, two or
more vapor sources for evaporating the same organic
material may be provided side by side; in that case, the
number of the vapor sources 142a to 142d is five or more,
although the number of the organic layers la to 1d is
four. Namely, the number corresponding to the organic
layers la to 1d here includes not only the number equal
to the number of the organic layers la to 1ld but also

numbers greater than the number of the organic layers la

to 1d.
In addition, as shown in FIG. 2B, the vapor sources

142a to 142d are each constituted in a linear form

extending in a direction substantially orthogonal to the
direction in which the relative positions can be varied
by the conveying means 143. Namely, each of the vapor

sources l42a to 142d has such a vapor deposition width as
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heater 144, for exanple. In this case, an independent B8@apeibat 2008
controller 145 is connected to each vapor source, and the tenperature
controller 145 nonitors the thickness of the filmbeing forned through a
film thickness sensor 146, so that an arbitrary vapor deposition rate is
stably mai ntai ned. Nanely, the vapor deposition rate at each of the vapor
sources 142a to 142d is individually controlled by the tenperature
controller 145 and the filmthickness sensor 146. It- should be noted here

that the systemof controlling the vapor deposition rate by the

t enper at ur ecc euirfaldien th4b et hdd 1Rt oFOoLhkl Fitiat beeirnhBagehys it may
be considered to provide, for exanple, a nmechanismfor individually

adj usti ng e stHaeANC & RIS 8GN YRS %APRL $AK fBFid42a to 142d  and
the glass substrate 2, in place of "or in addition to this System

| nci dent al krddeslon, dasiviablyalka RupKidea besshyes 20,8 Navenber 2006

vapor source installation space in the surroundings o vapor sources

T S e A e T
Conveying Prgt tRE ctidroPRE GEaEe BebPalBhSs Rapeby bt yi ng t he
o Further, each of the vapor sources 142a to 142d is
for evaporating the organic material by heating with a
heater 144, for example. 1In this case, an independent
temperature controller 145 is connected to each vapor
source, and the temperature controller 145 monitors the
thickness of the film being formed through a film
thickness sensor 146, so that an arbitrary vapor
deposition rate is stably maintained. Namely, the vapor
deposition rate at each of the vapor sources 142a to 142d
is individually controlled by the temperature controller
145 and the film thickness sensor 146. It should be noted
here that the system of controlling the vapor deposition
rate by the temperature controller 145 and the like is
not limitative; namely, it may be considered to provide,
for example, a mechanism for individually adjusting the
distance between each of the vapor sources 142a to 142d
and the glass substrate 2, in place of or in addition to
this system.

Incidentally, it is desirable to provide a reserve
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rel ative positions between the glass substrate 2 and t he Novajef 2606Ur ces
142a to 142d. In this case, it my be considered to realize the novenent

of the conveying jig by adopting a sinple systemin which a car truck to
nmount the conveying jig thereon is connected to a closed wire and the
wireis pulled at a fixed speed by a servo notor or the |like fromthe
exterior, taking into account the need for noving the conveying jig in
vacuum the problem of dust attendant on vapor deposition, and the |iKke.
It should be noted here that a conveying systemusing a ball screw, a

bel t convexipddl sbligcll kastanalidio,? aauns ol ealngl ag¥uiBIngat y£al | v be

adopted, provided that a neasure for degassing or t I's made. Next,

an exanpl e @fe 9%?%%S§°hgcggeﬁ%%%i%% ngUEQCEHBEnﬂtaEB?%§%%§§g%?§£StitUted

as above, i.e. e netho manuf acturing an organ

accordi ng J.Qihhe, sent.i gyenti will be described. _21 8 Novenber 2006
T Form ng e O GaRee B PRl CRCToaeL he GrecBoLhRE: v &8 STITHEE

preparat ory i evice manufacturing apparatus, specifically,
precise aIiS%%gﬁtEHo%ﬂgheu Pa§s substrate 2 and the nmetal mask 3 is

conducted at the ééco or ali nt. station 13r, the G cal or alignnment
~station 13g or theEBEoiort Ig[in]g'%errejnt thg A0 vESlY MR SHrdd 3¢ &9 gnent i s

carried Ou%bné%%ucted as to move the inte - i j i
. gral-type conveying jig
‘inclusive of the glass substrate 2, thereby varying the
relative positions between the glass substrate 2 and the
vapor sources l42a to 142d. In this case, it may be
considered to realize the movement of the conveying jig.
by adopting a simple system in which a car truck to mount
the conveying jig thereon is connected to a closed wire
and the wire is pulled at a fixed speed by a servo motor
or the like from the exterior, taking into account the
need for moving the conveying jig in vacuum, the problem
- of dust attendant on vapor deposition, and the like. It
should be noted here that a conveying system using a ball
"screw, a belt conveyor or the like which is a known
technology may naturally be adopted, provided that a
measure for degassing or the like is made.
Next, an example of process in the device
manufacturing apparatuses constituted as above, i.e., the
method for manufacturing an organic EL device according

to the present invention will be described.
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exanpl e, by detecting and recognizing a prelimnarily appléngedr 2006gnnment
mark through i nage processing or the like. After the precise alignnent,
the glass substrate 2 and the nmetal nmask 3 constitute the integral-type
conveying jig through the magnetic force generated by the nmagnet 4, and
the conveying jig is fed into the vacuum chanber 141 of the device

manuf acturing apparatus through the feeding-in port by the handling robot,
conveyor or- the like. In the vacuum chanber 141, where the organic |ayers
la to Id of materials A, B, C and D, for exanple, are to be forned on the

gl ass substrate 2Int fermapgr theusegsnitdea g@viggdlc@ﬁrgﬁgo?gégg thereto
are arranged in the order of the materials A, B, C and D along the

direction substiatle the melsati we Regidd-aRsCarche ivatheddByikhe conveying
means 143. As has been described above, eaCh of~ the vapor sources 142a to

142d has S%ﬁa@mrin%za?pu@é r %%%‘::Lfi@‘éﬁ@?gtsggec%gt h13§kent

sufficiently cover the lateral w'dth of the g substrate™2 and has a

L e o0 108, Thel2aie el e hLed! fhalyBesgonveying §io red

into the vacuum chamber 141 is nove he conveyrng neans and a film
formation ROAIGREH! atNEnd! B58c14R L3 EneR:CQRSELLH 199, RECRNVEYi NG [ 0,

i.e., the portion

' .color alignment station 13g or the B color alignment
station 13b. The precise alignment is carried out, for
example, by detecting and recognizing a preliminarily
applied alignment mark through image processing or the
like. After the precise alignment, the glass substrate 2
and the metal mask 3 constitute the integral-type
conveying jig through the magnetic force generated by the
magnet 4, and the conveying jig is fed into the vacuum
chamber 141 of the device manufacturing apparatus through
the feeding-in port by the handling robot, conveyor or
the like.

In the vacuum chamber 141, where the organic layers
la to 1d of materials A, B, C and D, for example, are to
be formed on the glass substrate 2, the vapor sources
142a to 1424 corresponding thereto are arranged in the s
.order of the materials A, B, C and D along the direction
in which the relative positions can be varied by the
conveying means 143. As has been described above, each of

the vapor sources 142a to 142d has such a vapor

22




the gl ass substrate 2 corresponding to an opening 3a feNoeihben2ddse net al
mask 3 passes sequentially through positions opposed to the vapor sources
142a to 142d arranged in the order of the materials A, B, C and D, the
organic layers lato |d are formed on the filmformation portion of the

gl ass substrate 2 in the state of being lamnated in the order of the
materials A, B, Cand D. Nanely, the formation of the organic layers la to
ld is carried out continuously as the integral-type conveying jig passes
over the vapor sources 142a to 142d. At this tinme, the vapor deposition

rates at theepdaDofors G ERAS a3, L0, flkad A8 Ll lked hadievisdual Iy by
the tenperature controller 145 and the |ike, "according to preset

condi ti ons..iing, vaPahdepodid iR dalas & &R0 138! 4 hliﬁ%_oérﬁle rati os between

the filmthickness ratios of the organic layers la to id and the vapor

depositionﬁyg 19 w%ge vapor sources 142a to 142d correspondi ng thereto
are 23 8 ve er‘Eb y equal and that the vapor deposition rates after

the setting are Lm . Fpor _this purpose, Lt suffices.to .adj t he

Vapor “deposit on FAEESTPECt naPERe thRi EHEREPERobvoEchebEeiind o Tt il

resi stance .characteristic o hg_g{qgnlc material . Specifically, it is
S

consi der ed 5%t G H& Vb aRsEsitthtornt S A0¥eda Pyt 8oy 5857 ¥4l%ces 142a to

142d as means and a film formation portion of the glass substrate
2 constituting the conveying jig, i.e., the portion of
the glass substrate 2 corresponding to an opening 3a
formed in the metal mask 3 passes sequentially through
positions opposed to the vapor sources 142a to 142d
arranged in the order of the materials A, B, C and D, the
organic layers la to 1d are formed on the film formation
;portion of the glass substrate 2 in the state of being
laminated in the order of the materials A, B, C and D.
Namely, the formation of the organic layers la to 1d is
carried out continuously as the integral-type conveying
jig passes over the vapor sources 142a to 142d.

At this time, the vapor deposition rates at the
vapor sources l42Z2a to 142d are controlled individually by
the temperature controller 145 and the like, according to

.preset conditions. The vapor deposition rates are so set
that the ratios between the film thickness ratios of the
organic layers la to 1d and the vapor deposition rates of

the vapor sources 142a to 142d corresponding thereto are
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“follows. For exanple, there is taken as an exanpl e the secasenthesss when
filmformation is conducted at the rmaxi num vapor deposition rates which
can be set for the vapor sources 142a to 142d, it takes 10 min, 8 mn, 12
mn and 5 mn respectively for formng the organic layers l|a told in the
required filmthicknesses. In this case, when the organic layers la to |Id
are all forned at the naxi num vapor deposition rates, the organic |ayers
lato id will not have the desired filmthicknesses, since the '

i ntegral -type conveying jig passes through the vapor sources 142a to 142d

at a fixede¢plaaciaing. thaer eher @apbt dkbbsigasa, rhhesvapeerdepesition rates
at the vapor sources 142a to 142d are adjusted to the vapor source 142c

whi ch corr esReney Leet haxhandeat tFoe @ﬁi&Zp&%pbs@,ndit afetiddig 4
conducted so that the organic layers lato Id are fornmed in the desired

fi1mthi ckngsses WhthiBobBaliephsTesofit rbilbs LhTene bnd el ERMLs L0 O more

vapor 24 8 Novenber 200 sources corresponding to one organic |ayer nay be

provi ded adiacentyba.eagh 8! BRE, nbher 2y ;3¢ Lsgidgg?gmgp%%gvy gEficiency

of the vapor deposition rates as a . I'nci ong tines are

taken for Eg@nggganggemg£ggggf layers la to Id in the required film
t hi cknesses can Be determned fromthe vapor deposition

Specifically, it is considered to set the vapor
depbsition rates at the vapor sources 1l42a to 142d as
follows. For example, there is taken as an example the
case where when film formation is conducted at the
maximum vapor deposition rates which can be set for the
vapor sources l42a to 142d, it takes 10 min, 8 min, 12
min and 5 min respectively for forming the organic layers
la to 1d in the réquired film thicknesses. In this case,
when the organic layers la to 1d are. all formed at the
maximum vapor deposition rates; the organic layers la to
'1d will not have the desired film thicknesses, since the
integral-typé conveying jig passes through the wvapor
sources 142a to 142d at a fixed velocity. Therefore, in
this case, the vapor deposition rates at the vapor
sources l42a to 142d are adjusted to the vapor source
142c which corresponds to the longest time of 12 min, and
a setting is conducted so that the organic layers la to
ld are formed in the desired film thicknesses within that

- time. At this time, if required, two or more vapor
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rates at the vapor sources 142a to 142d and the vel oci t § No@hbehznos

i ntegrated-type conveying jig. Therefore, it may be contenplated to
control the filmthicknesses of the organic layers la to Id by controlling
the velocity of the conveying jig. Wen the passage of the integral-type
conveying jig over the vapor sources 142a to 142d, i.e., the formation of
the organic layers la to Id is continuously conducted as above-nentioned,
the conveying jig after the film formation is fed out through the

di scharging port to the exterior of the vacuum chanber 141 of the device

manuf act ur i i mRpAraiie Morddiaardldng J-oRolis 1698YexaLSLeor the Iike.
Then, the conveying jig is fed to the device manufactufing apparatus

cor r espondigieiidd | I¥KlendOLe coeamA, AAdebhe SR RhECLAC al T gnnent
and film formation process as the above-described are agai per f or med.
Thi's proceq@&gdﬁmngiﬁ@%ggcng%r%gé %g§055d% Ngg%gggrrggg? aQrganic EL
devices 1 corresponding to the R an cBr5 conponent's aré arranged in
a matrix pailgn on the glass substrate 2. Thus, according to the method
for manufacturing the organic EL device 1 and the device nmanufacturing
apparatus for cartrying out,ihe nmethod as, described in th pr esent

enbodi ment, the i%%%b@%?€?§%%'c%%Ve§?ﬂ% Figes are taken for Potming

the organic layers la to 1d in the required film

thicknesses can be determined from the vapor deposition
‘rates at the vapor sources 142a to 142d and the velocity
of the integrated-type conveying jig; Therefore, it may
be contemplated to control the film thicknesses of the
organic layers la to 1d by controlling the velocity of
the conveying jig.

When the passage of the integral-type conveying jig
-over the vapor sources 142a to 142d, i.e., the formation
of the organic layers la to 1d is continuously conducted

as above-mentioned, the conveying jig after the film

formation is fed out through the discharging port to the

“exterior of the vacuum chamber 141 of the device
manufacturing apparatus by the handling robots, conveyors
or the like. Then, the conveying jig is fed to the device
'manufacturing apparatus corresponding to the next color
component, and the same precise alignment and film
formation process as the above-described are again

performed. This procedure is repeated, whereby the

.25




i nclusive of the glass substrate 2 is noved so as to passioveaegueotsi al | y

t hrough the positions opposed to the plurality of vapor sources 142a to
142d arranged side by side, whereby the organic layers lato |Id are
sequentially lamnated at the filmformation portion on the glass
Substrate 2. Nanely, the filmformation using the vapor deposition
material fromeach of the vapor sources 142a to 142d is conducted at the
filmformation portion on the glass substrate 2 each tine the gl ass
substrate .2 passes sequentially through each of the positions opposed to

the vapor sofaese IE2addwi dedld. el i ff 6 diHg /0t Ragnet hod for
manuf acturing the organic EL device 1 and the device nmanufacturing

appar at us idoldie @SRSHEn@hed BHanddy PN ke 2hganhc chayges la to
Id on the glass substrate 2, the preparatory treatnments (raising of

t enper at ur g1 Sdfbd il #atdQh 0f vapor deposition rate, and 26 8 Novenber 2006
the like) for the vapor sources 142a to 142d can be carried out

substantial Iy si myhtanequsbyy: AGCREALAQ! Yo cnblCEET 5. 010 D0RG 104 SHe Pl US

time for raising the ‘tenperature or's I'""ZI'ng "t he evaporati e on
e o) SRR RS RSl S SRR o0, Tt
of the tac%ﬁ%&?%éd% @%Q“E%%&%Hh%gout the method as described in the

‘present embodiment, the integral-type conveying jig

inclusive of the glass substrate 2 is moved so as to pass

sequentially through the positions opposed to the

plurality of vapor sources 142a to 142d arranged side by

side, whereby the organic layers la to 1d are

seqguentially laminated at the film formation portion on

the glass substrate 2. Namely, the film formation using

the vapor deposition material from each of the vapor

sources 142a to 142d is conducted at the film formation

portion on the glass substrate 2 each time the glass

substrate 2 passes séquentially through each of the

positions opposed to the vapor sources 142a to 142d..

Therefore, according to the method for

manufacturing the organic EL device 1 and the device

‘manufacturing apparatué in the present embodiment, in

forming the organic layers la to 1d on:the glass

substrate 2, the preparatory treatments (raising of

temperature, stabilization of vapor deposition rate, and
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the organic EL device 1 can be expected. Specifically, 8Noidibeszote nmanner
as in the above- described case, there is taken as an exanpl e the case
where when the filmformation is conducted at the maxi mum vapor deposition
rates which can be set for the vapor sources 142a to 142d; it takes 10
mn, 8 mn, 12 mn and 5 mn respectively for formng the organic |ayers
la to |d of the four-layer structure, for exanple, in the required film

t hi cknesses. In this case, according to the conventional technique, it is
considered that it takes 10 mn + 8 mn + 12 mn +5 mn =35 mnin total

for the fidhe fldt ifor tACeagoRd sbarike nanuf ast wnbAgcARtBed and the
devi ce manufacturing apparatus in the present enbodi nent, on the other

hand, the seiidiRes cane sadis¥ahedaitiQ- stiﬁ%ll\é%B%F)ug_@?QSiAé@@rdﬁ{fly, _
corresponding to the longest tine, so that 12 min + 8 mn (the total tine

for passagenedy quoht B%e}aaee& seuhe6s 1448 %erllé%ag)siﬁgZthi nin total 27 8

Novenber 2006 for the filmformation. As a result, the tact tine can be

f
shortened Ry phout 4Q%,,| Qgﬁ%h&&?ﬂg %ﬁ%‘)%@hg%%i&ﬂerg‘é&h?ﬂ iRL.

manuf acturi ng the organic evice™l and t evi ce nmanufacturing

AR R L A L SO e N I
142d, of the organic layers la to 1ld can be realized, resulting

in that an improvement of the téct time in manufacturing

-the organic EL device 1 can be expected.

Specifically, in the same manner as in the above-
described case, there is taken as an example the case
where when the film formation is conducted at the maximum
vapor deposition rates which can be set for the vapor
sources l42a to 142d, it takes 10 min, 8 min, 12 min and
5 min respectively for forming the organic layers la to
1d of the four-layer structure, for example, in the
required film thiqknesses. In this case, aécording to the
conventional technique, it is considered that it takes 10
min + 8 min + 12 min + 5 min = 35 min in total for the
film formation. According to the manufacturing method and
.the device manufacturing apparatus in the present

'embodiment, on the other hand, the settings are adjusted
‘to‘the vépor deposition rate corresponding to the.longest
time, so that 12 min.+_8 min (the total time for passage

through the vapor sources 142a to 142d) = 20 min in total
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whereby formation of the organic layers la to |d is ca8Nbethbet2006
continuously and, accordingly, the vapor deposition materials fromthe
vapor sources 142a to 142d are wastelessly used for the filmformation.
Thus, it is possible to contrive enhancenent of the efficiency of

mat eri al consunptions at the vapor sources 142a to 142d, and a reduction
in material consunption rate can be expected in the sane nanner as the
reduction in the tact tinme, so that a reduction in cost of the organic EL
devi ce can be expected as conpared with the prior art. Furthernore,

according to the thod_for manufacturing the organic EL device 1 and the
device. ma ﬂFaE?ﬁp?ﬁsf“ LBPAREEER . i % e rEsthe EddFHedtine <GS on of

t he pIuraIité of organic layers la to Id is continuously conducted in one
vacuum cha®BeFtered by #Rapt %% vacuum chanber 141 suffices even where a
multiplicity of organic layers lato |ld are to be formed. Nanely, it 28 8
Novenber 2006 i slhoxddbiion o aasmnding dapdelyndtitian ffsrmmati on process, an
enhancenment of efficiency of material consunptions and the |ike w thout
needi ng a malefatteriypgotheacnummthabbedsvidhet efndethé tdéwigmssible to
realize an inprovenent of tact tinme, a reduction in cost and the like in
manuf act urthagu fhetor jagi spfiratovs cen Ithed phesént catisodigmaenmicy edses i n
equi-pment cost, installation space

glass substrate 2 passes sequentially through the

positions opposed to the vapor sources 142a to 1424,

‘whereby formation of the organic layers la to 1ld is

carried out continuously and, accordingly, the vapor

deposition materials from the vapor sources 142a to 1424

are wastelessly used for the film formation. Thus,‘it is

possible to contrive enhancement of the efficiency of

material consumptions at the vapor sources 142a to 142d,

-and a reduction in material consumption rate can be

expected in the same manner as the reduction in the tact

time, so that a reduction in cost of the organic EL

device can be expected as compared with the prior art.

Furthermore, according to the method for

manufacturing the organic EL device 1 and the device

manufacturing apparatus in the present embodiment,

formation of the plurality of organic layers la to 1d is

continuously conducted in one vacuum chamber 141, so that

one vacuum chamber 141 suffices even where a multiplicity

of organic layers la to 1ld are to be formed. Namely, it
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or the like. Besides, in the device manufacturing appar&Nogembacemedi ng to
t he present enbodi nent, the vapor sources 142a to 142d are each arranged
inalinear formextending in a direction substantially orthogonal to the
direction in which the relative positions are varied by the conveying
means 143. Therefore, the filmthickness of each of the organic, layer la
toidin the orthogonal direction is nade uniform so that accuracy of the
film thickness of each of the organic layers la to |d and the 1|ike can be
secured very easily even where the organic layers la to Id are forned
cont i nuousl,y. V%iL%th is desirable that the _ vapor sources 142a to 142d
are each drr &TFEFITT e CRBGVEYRet SHTEAY ifddsly TPEPAEiPRePTRESSHot
necessarily be arranged in the |linear form For exanple, even where the.
vapor sour &8s SPRSRcegerio @ fapd TAFLaRGHd oifn mattke ipdr APBAUBPELSNSaand
arrangenent of the spots in an 29 8 Novenber 2006 aligned form makes it
possi bl e t &Pfedtikee vikhpkir Beefdny aohuddipflactityi n§ vactumi me, a reduction
in cost and the like, in the same manner as in the case where the vapor
sources l4ghampers2d Theretetre aritnjedeonsiblé nearrdarine lan addition, in
t he devi ce manufacturing apparatus according to the present enbodi nent,
t he conveyimprowensntl148 weeestihe,i at egdaktfiypeisosveyi /gdj tPe Whereby the
like in manufacturing the organic EL device 1, without
causing increases in equipment cost, installation space
or the like.
Besides, in the device manufacturing apparatus
according to the present embodiment, the vapor sources
142a to 142d are each arranged in a linear form exﬁending
in a direction substantially orthogonal to the direction
in which the relative positions are varied by the
conveying means 143. Therefore, the film thickness of
each of the organic layer la to 1d in the orthogonal
direction is made uniform, so that accuracy of the film
thickness of each of the organic layers la to 1d and the
like can be secured very easily even where the organic
layers la to 1d are formed continuously. While it is
desirable that the vapor sources 142a to 142d are each
~arranged in the above-mentioned linear form, they may not
necessarily be arranged in the linear form. For example,

even where the vapor sources 142a to 142d are arranged in

the form of spots, an arrangement of the spots in an
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rel ative positions of the glass substrate 2 and each of 8 Nohanbeapis sour ces
142a t.o 142d are varied. Therefore, the wvariation of the relative
positions can be achieved very easily by a sinple nethod and with high
accuracy. It 'should be noted here that the vapor sources 142a to 142d may
naturally be noved, instead of noving the glass substrate 2. Besides, in
the devi ce manufacturing apparatus according to the present enbodi nent,
the tenperature controllers 145 and the |i ke are provided correspondi ngly
to the vapor sources 142a to 142d, whereby the vapor deposition rates can
be individuaLlé gogtrolle on ,the basis of each of the vapor sources 142a
&PeFor

to 142d. ¥ orphRakePmMithPORF&BLBSTf rERE 18RgARI EMPAYERBERE to | d
can be set to the desired values, even where the integral-type conveying
ji g passesCOVBANPRRCYUBARIsbartesingq2a redugpiont in £prédandl bhety.
Further, it is possible 30 8 Novenber 2006 to perform feed-back control or
the like bA3k@ ofnt hke ABREt BRBHCresal I8 bhet basei Whetrhi theevspen the basis
of each of the vapor sources 142a to 142d, so that it is possible to
reali ze a fovrhes éefbhantendAfdohreheaabcaraeygedf ihi anlineant fem. Accor di ng
to the systemfor manufacturing an organic EL display and the
manuf act uri ng nmethoddditnigon hein the device manufacturing apparatus

according to the present embodiment, the conveying means

143 moves the integral—type'conveyihg jig, whereby the

relative positions of the glass substrate 2 and each of

the vapor sources 142a to 142d are varied. Therefore, the

variation of the relative positions can be achieved very

easily by a simple method and with high accuracy. it

should be noted here that the vapor sources 142a to 142d

may naturally be moved, instead of moving the glass

substrate 2,

Besides, in the device manufacturing apparatus

according to the present embodiment, the temperature

controllers 145 and the like are provided correspondingly

to the vapor sources 142a to 142d, whereby the vapor

deposition rates can be individually controlled on the

basis of each of the vapor sources 142a to 142d.

Therefore, the film thicknesses of the organic layers la

to 1ld can be set to the desired values, even where the

integral-type conveying jig passes over the vapor sources

142a to 142d at a fixed velocity. Further, it is possible
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manuf acturi ng system described in the present enbodi meng Noveniber ZoDBVEYi Ng
jig constituted of the glass substrate 2, the netal mask 3 and the magnet
4 passes sequentially through the Rcolor filmformation station 14r, the
G color filmformation station 14g and the B color film formation station
14b. Therefore, it is possible to continuously construct the organic EL

di splay conprised of the organic EL devices 1 corresponding to the R G
and B col or conponents, and, in this case, it is possible to realize
enhancenent of the efficiency of the preparatory treatnments for film
formation, .yapor 0Si ti0 terial _consunptions and the |like, as has
been deschéeggggggg %Fgﬂ_gﬁg% 89“?ﬁ81096aﬁp8 Etkgebreed e Eiet her nore,
according to the nufac'urin% system in the present enbodinent, the R

col or al i gRBAECEFS: FERULTSr Ot hBeGEddmottharkgRAEnPRsthE| basi8golnd the B
col or align nt stgtion 13b individually conduct the alignnment 31 8
Novenber 2BB6% 86r FBSpBARPRgSPHTrEGENLA3ROES LARdpaseethahgitiisn for mati on
correspondi ng to_each color can be performed appropriately, even where the
R col or fiPRAPPOPHEL FEnTedideron furtheheeChantemeht| of f thapdconratati on 149
and the B color filmformation station 14b continuously form the organic
EL devi cesOf féimefehmabion. |In addition, according to the manufacturing

syst-em

: According to the system for manufacturing an
organic EL display and the manufacturing method using the
manufacturing system described in the present embodiment,
the conveying jig constituted of the glass substrate 2,
the metal mask 3 and the magnet 4 passes sequentially
lthrough the R colox film formation station 1l4r, the-G
color film formation station 14g and the B color film
formation station 14b. Therefore, it is possible to
continuously construct the organic EL display comprised
of the organic EL devices 1 corresponding to the R, G and
B color components, and, in this case, it is possible to
realize enhancement of the efficiency of the preparatory
treatments for film formation, vapor deposifion material
consumptions and the like, as has been described above
for each of the organic EL devices 1.

Furthermore, according to the manufacturing system:

in the present embodiment, thg R color alignment station
13z, the G color alignment station 13g and the B color

alignment_station 13b individually conduct the alignment
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in the present enbodi ment, the closed | oop structure issNoander2med due to
the presence of the return station 16, so that the conveying jig is
circulated in the closed |oop. Therefore, even where the organic EL
devices 1 corresponding to the color conponents are forned continuously,
it is possible to realize full automation of the series of processing,
which is very suitable for contriving enhancenent of the efficiency in
manuf acturing the organic EL display. Particularly, as has been descri bed
above, where the closed |oop structure is rectangular in shape, the

novi ng di stance of the conveying jig by the return, station 16 can be nost
shortened,CgﬁgeﬁﬁgnﬁﬁgpalPa?¥8ﬁ Cé#%&*oF h@3h&RERAROUELHE system can be

reduced, resulting inthat it is possible to easily realize reductions in
the size afd E8LOBr CPRECSHEPEIPIak €REN CPREr gongbRroperbeE™e806 il e
specific exanEIes,of carrying out the present invention have been described
in the pre8BRECBRBBELIENt EVeRhBhEEefhPoR Folast filmi feumabiehe exanpl es,
and various modifications are possible. Narmely, the nmaterials, the
shapes, th&tapéPat LAg  nEkRaRi spboanditne fhirketdbnt hbatieni e4gosndonponent
el ements constituting the device nmanufacturing apparatus described in the
pr esent the B color film formation station 14b continuously form

the organic EL devices 1 for each color.

In addition, according to the manufacturing system

in the present embodiment, the closed loop structure is

constructed due to the presence of the return station 16,

so that the conveying jig is circulated in the closed

loop. Therefore, even where the organic EL devices‘l

corresponding to the color components are formed

continuously, it is possible to realize full automation

of the series of processing, which is very suitable for

contriving enhancement of the efficiency in manufacturing

the organic EL display.

Particularly, as has been described above, where

the closed loop structure is rectangular in shape, the

moving distance of the conveying jig by the return

station 16 can be most shortened, and the installation

area of the manufacturing system can be reduced,

resulting in that it is possible to easily realize

reductions in the size and cost of the system, and the

like.
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enbodi nent are not limtative, and they can be freely abididnbedzms far as
the functions of each of the conponent elenents can be secured in the sane
manner as above. In this case, also, the sane effects as in the present
enbodi nent can be obtained. For exanple, while the case where the organic
EL devices 1 are forned on a plate-like glass substrate 1 has been

descri bed as an exanple in the present enbodinent, it is possible to cope
in the sane manner with a roll-like substrate such as a filmmteri al
consisting of a resin material. 33 8 Novenber 2006 CLAIMS: 1. A systemfor

manuf acturing a QHﬁgiay uni t usin??Téi anié.electroluninescence devi ces

each, of which corrpr?ssé%e%lﬁjrﬁr% VR TR ettt aFl1S BLGRRt ed on

a substrate tein_said_manufacturjng systemconprises a plurality of

wh ! : }
apparatuse%hng%ﬁ%ﬂuPﬁg?uPFﬁS gRS6rdaRficinelbet PEPSRRteSERAGENRYI ce in
whi ch a plgﬁallt of ,vapor sources corresponding to said plurality of

| ayers are ﬁr?%%ﬁﬁﬁiPﬁ af BPtghéBikafAnte, thadesanphesyi ARdmeantoLs

provided for varying the relative ?osipions of said substrate and said
plurality BPAyEpertsenfcasesBospabla- f iNamnelfor e omaporidlon desai d
substrate passes sequentially through positions opposed to said plurality
of vapor Shapes, the operating mechanisms and the like of the
| series of component elements constituting the device
manufacturing apparatﬁs described in the present
embodiment are not limitative, and they can.be freely
‘modified as far as the functions of each of the component
elements can be secured in the same manner as above. In
this case, also, the same effects as in the present
embodiment can be obtained. For example, while the case
where the organic EL-devices 1 are formed on a plate-like
glass substrate 1 has been described as an example in the
present embodiment, it is possible to cope in the same

manner with a roll-like substrate such as a film material -

consisting of a resin material.
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sources; and said manufacturing apparatuses respectivel §Nbeanther 2@6d or gani
el ectrol um nescence devices corresponding to different col or conponents.

2. A systemfor manufacturing a display unit using organic

el ectrol um nescence devices as set forth in claiml1l, wherein 34 8 Novenber
2006 said substrate and a mask used for patterning said filmformation
portion ofiLaaMd:substrate pass sequentially through said manufacturing
apparatuses. 3. A systemfor manufacturing a display unit using organic

el ectrol um nescence devices as set forth in claim2, wherein an alignnment
device for position matching between said substrate and said nmask is

provi ded at the .pregedi stage of each of.said nuf act uri.ng appar at uses.
4. A systen1for]ﬁaﬁﬁfggggﬁfhd%%:d?ﬁ%? ?CE%¥%H%SanHS #GXmQPJg)ugfhg

el ectrol ym nescence .devices as set forth. in,claim3, wherein a return
devi ce ngggﬁﬁﬁlyiﬁ&e if ﬁHH%Reﬁ89Pﬁ§ pgggéﬂe?hroﬁﬁﬂhsaidohanuW%b?%ring
apparatus _at the last _stage to said alignnment device at the begi nning
stage i s COPPIVEEd F nPAHIREEEY ©OF shR¥eH? uPERNEPtaR L indR e}y on

apparatuses and said alignment devices arranged
. a substrate, wherein

said manufacturing system comprises a plurality of
apparatuses for manufacturing an organic
electroluminescence device in which a plurality of vapor
sources corresponding to said plurality of layers are
arranged in an aligned manner, and a conveying means is
provided for varying the relative positions of said
substrate and said plurality of vapor sources so that a film
formation portion on said substrate passes sequentially
through positions opposed to said plurality of vapor
sources; and

said manufacturing apparatuses respectively form
said organic electfoluminescence devices corresponding to
different color components.

2. A system for Hanufactufing a display unit using
organic electroluminescence devices as set forth in claim 1,

wherein
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correspondi ngly to said manufacturing apparatuses, and &Hpeémbea@bact uri ng
appar atuses, said alignnent devices and said return device constitute a
cl osed | oop structure 5. A systemfor nmanufacturing a display unit using
organi c el ectrol um nescence devices as set forth in claim4, wherein 35 8
Novenber 2006 said closed |oop structure conprises said nmanufacturing

appar at uses and ssdidd subdtrhtdevase & raggedubBd FdreCtan@it@ingagiegn with
said alignnent devices as vertexes. 6. A nmethod for manufacturing a

di splay ufilm fshfg D59apbet ebRCHROIJHIIESGoNCEH 1deVhEes 8aGheRE 1 4 ¢h
conprises a plurality of |ayers sequentially |am nated on "a substrate,

wher ei n ath @R @Miss el g@h@gﬁ@gﬁ@gggeggga g¥l;cgscorresponding to one color
conponent is produced by lamnating a plurality of layers at a film

formati on portiof on §9%g%ﬁ“9§%f3ﬁ£hqfigéﬂ%¥h quhgggﬁggnéggﬁé%%%hgisitions

of said substrate and urality of vapor sources an( si de
so.that c3ghflisubstiale, AReRES-aRAUCALLALLY L aUgh BosLigns gpposed Lo
said plurality of vapor sources, and thi s procedlre-rs repeaFea hofre than
once while .ehanging said filmformation portion on said substrate so as

thereby to arrange said organic el ectrol um nescence devi ces

an alignment device for position matching between
said substrate and said mask is provided at the preceding
stage of each of said manufacturing apparatuses.
4. A system for manufacturing a display unit using
organic electroluminescence devices as set forth in claim 3,
wherein
a return device for supplying said mask having
passed through said manufacturing apparatus at the last
stage to said alignment device at the beginning stage is
provided in addition  to said plurality of manufacturing
- apparatuses and said alignment devices arranged
- correspondingly to said manufacturing apparatuses, and said
manufacturing apparatuses, said alignment devices and said
return device constitute a closed loop structure
5. A system  for manufacturing a display unit
using organic electroluminescence devices as set forth in

claim 4, wherein
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corresponding to a plurality of color conponents on saig&Nowgipet3086e. 36

said closed loop structure comprises said
manufacturing apparatuses and said return device arranged in
a rectangular pattern with said alignment devices as
vertexes,

6. A method for manufacturing a display unit
using organic electroluminescence devices each of which
comprises a plurality of layers sequentially laminated on
a substrate, wherein

an organic electroluminescence device corresponding
to one color component is produced by laminating a plurality
of layers at a film formatioh. portion on said substrate
through varying the relative positions of said substrate and
a plurality of vapor sources arranged side by side so that
said substrate passes sequentially through positions opposed
to said plurality df vapor sources, and

this procedure is repeated more than once while
changing said film formation portion on said substrate so as
thereby to arrange said organic electroluminescence devices

corresponding to a plurality of color components on said

substrate.
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