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In a case where sem conductor devices or light emtting devices are

manuf act ured, processes conposed of numerous manufacturing stages are
generally needed. In order to performnultistage manufacturing processes,
chanmbers for respective processes are usually constructed and substrates
are carr?edleghinical Bigldchanbers to go through various processes different

from one anot her. chanber h ve been di sposed in, a
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t hrough the plurality of vacuum chanbers. 30 Further, e robot arm can be

general ly used when processing small substrates.
Background Art |

15 - In a case where semiconductor devices or light emitting devices are manufactured,
- processes composed of numerous manufacturing stages are generally needed. In order to
perform multistage manufacturing processes, chambers for respective processes are usually
constructed and substrates are carried into the chambers to go through various processes
different from one another,
7 20 Heretofore, the chambers have been disposed in a circular fashion, and the
) - substrates can be carried into the respective chambers by installing a magnetic bar at the
' - center of the chambers or using a robot arm. That is, each of the substrates has been
subjected to a specific process within one chamber, carried from the chamber and into the
other chamber, and then subjected to another process within the other chamber, By
25 - repeating these processes, the devices have been manufactured.

However, in a case where the suBstrates are carried using the magnetic bar as
described above, the length of the magnetic bar is limited and the substrates can also be
carried between only two chambers. Thus, there is a problem in that it is difficult to

- perform successive processes through the plurality of vacuum chambers.

30 Further, the robot arm can be generally used when processing small substrates.
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applied to |l arge substrates, an additional carrying neans is needed. .ln a
case where the substrates are carried using the robot armin a Qa?cijﬁﬁr’(zOOG

condition, the robot arm cannot hold the substrates usin as
vacuum lifting. Thus, the substrates sho?l d be positi ongmmggﬁffrg@t
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transport works should be made 1 n the same nanner w

thanber¥) | Gonsdaientipntheref is sanpthso prefdeo sint thantrasport ¢ines rampcé tfor cavyingghea |
vapor deposiubg n .Elrocessd the process should be ceased and a vacuum state
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a disadvantage in that it takes nuch time to nmanufacfure a

t he ot her Hatigased andthesize afisceryingmhamberspasitionedhinf the middlaf a treosport systyer
thin is also increased. Thus, a transport path of the substrate is lengthened and a burden on a
15  vacuwm pump is also increased.

Moreover, the transport system using such a robot arm should be configured in
such a manner that a substrate located within one chamber is transported into the other
chamber and is then transported and positioned into another empty chamber. Thus, there
are problems in that the substrate should be transported twice to complete the transport

20 works and the two transport works should be made in the same manner within each of the
) chambers.

In addition, if a vapor deposition source is depleted during a vapor deposition
proéess, the process should be ceased and a vacuum state in the chamber should be
changed to an atmospheric pressure state. Then, a new vapor deposition source should be

25  supplied. Insuch a case, there is a disadvantage in that it takes much time to manufacture

a thin film,

On the other hand, in a case where a process of manufacturing a multi-layer thin
film is performed in one chamber in which a plurality of vapor deposition cells are

installed, there is a risk of contamination of respective layers of the thin film between the

30  manufacturing processes of the layers. Thus, an additional .device for avoiding the




filmis performed in one chanber in which a plurality of vapor deposition
cells are installed, there is a risk of contam nation of respective |ayers
of the thin filmbetween the 30 manufacturing processes of the 0&/&5/2006
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5 The present invention is contenplated to solve the above probl ens. An
object of the present invention is to provide an apparatus for

manuf act uri .or.gani ¢ el ectro- .l um.nescent device for ss, pr.oduction,
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state wher e i Qi8y%u & i ayt ual Iy  contam nated. Anot her object of the
present invéitlton is to provide a rotary vapor deposition cell exchange
appar at us capabl ellsfprescohmngntig ia compmplatidio solive the abelve prabidnaut Adestjgoowt ng
a vacuumst,ate w ghi n vagcgr de‘{ﬁ)si tion chagber of .an appar at us f?r
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there is provided an g{)parat us for manufacturing an organic
el ect r o- | unthiebbe it fosraed tempmifactarsdhe prganic telegiro-lu eprent dewicesontd aeerstrate,
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of vapor deposition, processes can be installed therein; a substrate
carrying ne S| led in the substrate carrying chanber for carrying
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the substrate carrying chanber; rs 0 the

openi ngs ofexchange wpparmtis ecapable wif ryclengimger vapoesiepodifimekyll wafhout destroying a
vacuum state within a vapor deposition chamber of an apparatus for manufacturing an
15  organic electro-luminescent device for mass production,

In order to achieve the above objects of the present invention, there is provided an
apparatus for manufacturing an organic electro-luminescent device for mass production,
comprising a linear substrate catrying chamber in which a plurality of openings are formed
and a pump port is installed so that chambers for performing substrate loading, substrate

) 20  cleaning, mask alignment, substrate unloading and a plurality of vapor deposition
) | processes can be installed therein; a substrate carrying means installed in the substrate
carrying chamber for carrying substrates processed in the plurality of openings to next
openings within the substrate carrying chamber; and a plurality of chambers attached to the
openings of the substrate carrying chamber, respectively.
25

Brief Description of Drawings

FIG 1 is an exploded perspective view of an apparatus for manufacturing an
organic electro-luminescent device for mass production according to a preferred
embodiment of the present invention;

30 FIG 2 is a front sectional view of the apparatus for manufacturing the organic




Brief Description of Drawings FIG | is an expl oded perspective view of an
apparatus for manufacturing an organic electro-|lum nescent device for mass
production according to a preferred enbodiment of the present OVeht7/ 2006
30 FIG 2 is a front sectional view of the apparatus for manufacturing the
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FIG 6 is a schematic view of a substrate carrying means of the apparatus for
manufacturing the organic electro-luminescent device for mass production according to the
present invention; '

FIG. 7 is a schematic view of the substrate carrying means as viewed in a direction

15  of anarrow a of FIG. 6;

FIG. 8 is a plan view of an apparatus for manufacturing an organic eleciro-
luminescent device for mass production according to another preferred embodiment of the
present invention;

FIG. 9 is a side sectional view of the apparatus for manufacturing the organic

20 - electro-luminescent device for mass production according to the another preferred

) : embodiment of the present invention;

FIG. 10 1s an exploded perspective view of an apparatus for manufacturing an
organic electro-luminescent device for mass production according to a further preferred
embodiment of the present invenﬁon;

25 FIG. 11 is a bottom view of the apparatus for manufacturing the organic electro-
luminescent device for mass production according to the further preferred embodiment of
the present invention;

FIG. 12 is a sectional view of the apparatus for manufacturing the organic electro-
luminescent device for mass production according to the further preferred embodiment of

30  the present invention;




organi c el ectro-lum nescent device for mass production according to a
further preferred enbodinent of the present invention;, 25 FIG 119()5 7
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detail with ference tqo.the acco nyi n rawmngs. FIG 1 is an expl oded
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el ectro-lum nescent device for mass production according to a preferred

embodi ment of the present invention, FIG2 is a front sectional view of the
appar at us f 8¢St Mede iopearying Oui fie Inyegtiaic el ectro- | uni nescent device for

mass production als) | : | L Of . sent
i nyention, and Fl %h?%&’ap ltgl %ﬁgeg%% idglﬁlatse\%f gl\%/ I%PR ?1 ﬁie%%%‘)ﬁla{vg{ Egeﬁ)lf?me@ n
nanuf actr i dagait with oefg@nictoghe stcomphnyingnéaodips. devi ce for mass production

according to the eferred enbpdi nent of the present invention. As shown in
these figures, tFﬁé :llrlt%?é‘n?xﬁlﬁ@grﬁqrwc%WWsé ap @B%@f‘%saﬁoé ngaa}ufa)prqqglg an
chamber 1000r%£hi¢\!\’f"é16&rcﬁlunﬁhwc€ﬁt' WYvied RPCHaRISHrddR bR adBRliAL | B 'aOPrdfrred
processing chanbers are fornmed and a pu

embodiment of the present invention, FIG. 2 is a front sectional view of the apparatus for

manufacturing the organic electro-luminescent device for mass production according to the
15 preferred embodiment of the present invention, and FIG. 3 is a side sectional view of the
apparatus for manufacturing the organic electro-luminescent device for mass production
according to the preferred embodiment of the present invention. As shown in these
figures, the present invention comprises a substrate carrying chamber 100 on which a
plurality of openings 110 for installation of processing chambers are formed and a pump
20 port 120 is installed; a substrate carrying means 200 installed in the substrate carrying
) chamber 100 for carrying the substrate, which relevant process has gone through one of the
plurality of openings 110, to the next opening 110 within the substrate carrying chamber
- 100; and a plurality of chambers 300 attached to the openings of the substrate chamber 100,
respectively. |
25 The substrate carrying chamber 100 is manufactured in the form of an elongated
box, and is formed with the plurality of openings 110 to which the chambers for
performing processes of substrate cleaning, mask attachment and alignment, vapor
deposition, substrate loading, substrate unloading and the like can be installed. Further, a
. lid 130 may be installed to the substrate carrying chamber 100 so that the substrate
30 '_carrying means 200 can be easily mounted thereto. '




20 port 120 is installed; a substrate carrying neans 200 installed in the
substrate carrying chanber 100 for carrying the substrate, whi Ch(J(ﬁi yvant

9 20808

process has gone through one of the plurality of openings 110, O
opening 110 within the substrate carrying _chanber 100; rall of
chanbers 300 attached to the openi ngs of t6hevsubstrate cﬁﬁﬁﬁiﬁa%ﬁ%

respectively. 25 The substrate carrying chanber 100 i s miI§AKR edoi mos he

formof an elongated box, and is forned with the plurality of openings 110
to which the chanbers for perform ng processes of substrate cleaning, mask
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deposition and ot her processes, and "an unl oadi ng chanber e | oadi ng
chanber 31099 3l@stalled to an opening 111 fornmed at one |ongitudinal end

of the substrate (aYY [ 0._.and . ncl udes a.pu ort .3 and a 5
door 312. The unI%%dM%%?%%?;%Bi@ ]'Pﬁ%qeglﬁoe% P g@eﬁqrﬂﬁ’dé%ﬁﬂi d
at the ot helongitedigaltendiofige substraé cirbying UMH@@UQO,%WM&I&&SW@&Q@I and

of processi

i ncl udes a 8%{”&5& r-t ng aqd {31 door, 322. The 8I urali tY S n?
chanber s 33898t nst df PRERIY o procesivgichygbars §3@ pre inviallediip dhe encaingard 1Y phg
chamber 100gmbetmean &H?idg%%ﬁ& %%e'tk%e%anggll&dﬁlg%ﬂﬁ%ﬁmdiﬁg%hﬁﬁﬁ s,]agld%&‘rhf he
processi ng chanbers includes a punp port 1-and ‘a vapor deposition ce

t 33®  aftthe progessisgichgmbéramivhrdes 3 pOmarperti 334 taad h edpdralepbeitiapesil pogs33210 of

the substrate catrying chanber, 10Q,s0 as erformthe processes of
substrate cl eani ﬂg‘?)f’ﬁ%%ﬁsm% 3&%[?%9!?’ é‘Fdeé%aﬁﬁ‘gﬁ%me, ORFRBWS ]dgp%é f’iSB]Pﬁtra?nq
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chanber which includes the punp port and a door, a 15 mask alignment
chanber whi#tachmenstangd alisemens, vaner sigpenition, end theelilau b Sthe girecessing whargbers hanber

and i ncl udes,skifieq RKER H%E&at@%ﬁ’eaﬁ‘in%"c%mb%{‘ gfh%hehéjl{lgfl:si thg p%pvgcprg) [cln&j g%%gli', tai on
15 mask alignment chamber which is attached to the opening of the substrate carrying
chamber and includes the pump port and a door, and a plurality of vapor deposition
chambers each of which includes the pump port and the vapor deposition cell port,
according to their respective functions.,

7 Each of the processing chambers is configured in such a manner that an inlet 330a
| 20  is formed at the top thereof;, a vapor deposition port 332 for installation of a substrate
) | cleaning apparatus, a2 mask alignment apparatus or the vapor deposition cell in case of the
vapor deposition process is formed at the bottom thereof; and the pump port 331 for a

vacuum pump is installed to a rear end thereof. _
The numbers of openings 110 and processing chambers 330 formed on the
25  substrate carrying chamber 100 may vary according to the number of relevant devices to be
' manufactured. For example, in case of the organic electro-luminescent device, however,
the numbers of openings and chambers amount to about 20, respectively. In a case where
‘the numbers of openings and chambers are increased as such, the length of the substrate
carrying chamber 100 is lengthened. Thus, it is pre.ferred in view of effective use of

30  space that the substrate carrying chamber be made in the form of a straight line, a doughnut,




chanbers each of which includes the punp port and the vapor deposition cell
port, according to their respective functions. Each of the processin
chambers is configured in such a manner that an inlet 330a 20 DQ/f(b'il%BQOeﬁt
the top thereof; a vapor deposition port 332 for installation of a
substrate cleaning apparatus, a mask alidnment apparat uUBGT/KIRO2AKE35

deposition cell in case of the vapor deposition process i|5AAKE e
bottom t hereof; and the punp port 331 for a vacuum punp il§ i nsta?ll'(zstdzozog a

rear end thereof. The nunbers of openings 110 and processing chanbers 330
formed on the \},? substrate carrying chanmber 100 may vary according to the
nunber of ré&f vafit*§&i ces to be” manufactured. For exanpl e, in case of the
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means 200 cBYSFEdE&@Mai s 210, noving parts 220 which nove on the rails

210 in a one-way Wief&hliQhf s JRat st d t i
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the openi nqoc%%é)d at the bottom of the substrate carrying chamber 100 can be closed up with the
15  cover valve via a sealing means 10 when the substrate holder 230 is lowered into the
processing chamber 330.

It is preferred that a generally used O-ring be used as the séaling means.

As described above, since the substrate carrying chamber 100 is isolated from the
processing chambers 330 upon the vapor deposition of the substrates, the contamination

20  due to evaporated gas from the processing chambers can be prevented and a high degree of
) vacuum can be maintained.

As another example, the substrate carrying means 200 may comprise a pair of
chains and a plurality of substrate holders attached to the chains at a predetermined interval,
so that the same advantageous effects can be obtained (although not shown).

.25 As described above, the substrate carrying chamber 100 and the plurality of

chambers 300 may be constructed as such by attaching the plurality of chambers 300 to the

- substrate carrying chamber 100. However, even when a plurality of unit structures 150

with.a single chamber and the substrate carrying chamber integrated with each other are

) repeatedly coupled with one another as shown in FIGS. 4 and 5, the configuration shown
30 inFIG. 2 can be obtained as a whole. ' | '




| ocated at the bottom of the substrate carrying chanber 100 can be cl osed
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so that the sane advant ageous effects can be obtai ned (althoug{é not shown).
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That is, after the unit structures 150 in \ e one chanber )
portion of thabthesrgsnectiva ehasahars BAQ forhpariosmingr the ivapeyderidsifiohosubstiatoileadingach

other as a ortiop 152 _.and t portion 151, respectively, are
repeat edl y %@%@%}ﬁ%@ﬂ%ﬁ%%%&s atrﬁgeifr%g. portions 151 of the adjacent
uni t structures Fafth@] s slifoverd MTEIG: o tthed Gnitvstrlict@@ CiF 00 A be tdOhBEGEd ORBNthat
comuni cation portions, 151a so that the substrate carrying chanber 100 for

accomodat i HEUEKOR psRetiamb pertipps, | Hg | prbanssovied piBreashother def i ned, wher eas
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15  structure within the top portion 151 of the unit structure 150, and comprises the pair of
rails 210 composed of an upper rail 211 and a lower rail 212, and moving parts 220
moving along the rails 210.
In the preferred embodiment of the present invention, the moving parts 220 move
along the lower rail 212 in a one-way direction and the vapor deposition is performed
20 within the chambers defined by the successive unit structures 150. If a series of vapor
) deposition processes are completed when the moving parts arrive at a longitudinal end of
‘the successive unit structures, the moving parts 210 are conveyed to the upper rail 211 in
an additional chamber and then return in an opposite direction.
In addition, as shown in FIG. 7, a substrate 221 and a mask 222 for use in vapor
25  deposition are integrally aftached onto each of the moving parts 220 and the vapor
. deposition is performed while moving together with the relevant moving part 210. It is
apparent that the mask 222 can be exchanged in a separate chamber depending on the
respective processes.

In the meantime, when manufacturing the organic electro-luminescent device

30 composed of a hole injection layer, a hole transport layer, a light-emitting layer, an electron




separate top and bottom portions 151, 152 are coupled with each other. A
substrate carrying means 200 with a two-story structure is prop08dd3H2BI0G
6. FIG7 is a schematic view as viewed in a direction of an arrow a of
FIG 6. As shown in the figure, the substrate carryi ng PEAFSKIR02/02135

constructed in the formof the two-story 15 structure wth 0,
portion 151 of the unit structure 150, and conprises the g§ﬂ$f$qii¥é34993zlo
conposed of an upper rail 211 and a |lower rail 212, and noving parts 220

In the preferred enbodi ment of the present

ing along the rails 210.
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substrate 221 and a mask 222 for use in vapor 25 deposition are integrally
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| i ke, processing pressures needed for manufacturing pecti gani c
thin films detted RsowdnFES Zre i dentical with one another. Thus, it is
unnecessary to igQlate the respecti.ve unit processi.ng .chanhers fr one
anot her usi ng VEW@@O&%?& oﬁe&respj:lozéesdu@'%qﬁ,ﬁesi Cfl‘}l%ng the; poying B?@?ﬁﬂr@[}’q hat
t he respectdoneeyed @6 dsipper Milclianag e bdrereaad skl &&En@n%%%ysﬁ-ZQQ%ﬁﬁn Bpifle
153 formed between the top and bottom portions 151, 152 instead of using

the cover \aparaic zhambergcanne pafirmsd byatsimg a gedicali wanshert charabgrolf® andeheskr ed
embodi BNt .oy Alank D EnaMLes §10T8s stldwr 1 FIES % RIFS erred that substantial

That is, the vertical transport chamber 160 includes a vertical transport panel 161

movable in a vertical direction and exchange rails 213 disposed vertically above the rails

210 with a predetermined height difference. The exchange rails 213 are configured to be
connected to the mask exchange chambers 170.

20 The mask exchange chambers 170 are disposed at both lateral sides of the vertical

¥) transport chamber 160 with respect to a direction in which the successive unit structures

150 are coupled with one another (i.e., lateral sides perpendicular to the direction) such

that used masks are positioned at one side while new masks are positioned at the other side.

FIG. 10 is an exploded perspective view of an apparatus for manufacturing an

25  organic clectro-luminescent device for mass production according to a further preferred

embodiment of the present invention, FIG. 11 is a bottom view of the apparatus for

manufacturing the organic electro-luminescent device for mass production according to the

preferred embodiment of the present invention, and FIG. 12 is a sectional view of the

apparatus for manufacturing the organic electro-luminescent device for mass production

30  according to the preferred embodiment of the present invention. The preferred




flow of particles be prevented by conplicating a path through which the
particles produced fromthe rails 210, the noving parts 220, i A9er0RARI0D6
of the unit structures 150, and the like 10 can nove toward the substrate
221 and the mask 222 to be vapor depositedf (refer to a BETAKROZAZIBZSFI G

7). Furthernore, the aforenentioned processes of causing HEE&HREI 'i?ﬂ

220 to be conveyed to the upper rail 211 and to be returned and exchangi ng
the mask 222 within the separate chanber can be performed by using a
vertical tran rt 160. and. mask 15 exchange cha 170, .a shomn
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an appar at us for manuf act ur i ng an 25 organic el ectro- m nés ent evi ce
for mass prtdingtthoshape of thti cmyndlmcaé of pmlwgmral bmefaepiumaﬂty airbdoi26febrandied e

resent invgntio ot,t om.vi.e t he

g&n uf act ur i eﬂ{galoﬁhagr%% é %P ugality, of ﬁ'él%s\gé hajdsss ?ggfﬁﬁﬁaéeﬁm@&WX gh
ackor di iy tds 260, RESIavESkoembofipRAve HibsthRs Rie5E Bhrrich W NHaubiig tRNEknFRG 12
is a sectional view of the apparatus for manufacturing the organic

el ect r o- | unilABCERAe r¥eei ce for mass production 30 according to the

preferred enbodi 1 6
PCT/ KR02/ 02135 @M&I“ié m@esa@ggggtcr%@gg r&ﬂuﬁg‘?{f I-Utbh eg’%fglé‘gé’ﬁg’g?‘%‘géedg\?’f or"’i‘qs
int hedf i g]ch}fié)s thasuch 4 eaﬁemtaalpreffmetdunﬁet niil;e lidh a0 be ﬁtwmegpmﬁ a infaih NgtpRified at
one side o rate g chanber, 100, the substrate carrying
chanber 1001 f@?‘ﬁb’ﬁi‘efﬂl“fﬂga@fﬁ@ @HQBQOEFO%FC]WI indrical or polygonal box,
and a gl urali tYTﬁ{ls Oa??cf‘ 'a%&v&ﬂtovaﬁﬁle AR PBcRs 1l bR ShfRER, Ble deifal

substrate carrying chamber
shaft 250 is caused to rotate at a predetermined angle by using a rotating means (not

shown) so that the vapor deposition on the substrate can be performed in the next
processing chamber 330.

In the meantime, if a vapor depesition source of a vapor deposition cell is depleted
20  when mass producing a multi-layer thin film substrate, it is necessary to exchange the
) depleted vapor deposition source for a new one. FIGS. 13 and 14 show a rotary vapor
| deposition cell exchange means 400 capable of continuously inserting vapor deposition
cells A into the processing chambers 330 without destroying its vacuum state within the
apparatus for manufacturing the organic electro-luminescent device for mass production

25  according to the present invention.

Such a rotary vapor deposition cell exchange means 400 comprises an upper
chamber 410 which includes a connection port 411 connecied to the vapor deposition cell
port 332 of the processing éhamber 330, a lower chamber 420 which is rotatably coupled
with the upper chamber 410 and on which a plurality of vapor deposition cells A are placed,

30 and a rotating means (not shown) for causing the lower chamber 420 to rotate. Thus,




5 100 at an equidistance froma central axis of the box. Further,

substrate carrying neans 200 according to the present enbodi menf) /c,thiﬁapsQ@s
a central shaft 250 installed at the center of the substrate carr

chanber 100 taking the shape of the cylihdrical or pol yB&R 5/05135

plurality of rods 260 branched from the central shaft 25 %:mllpd ity
of substrate holders 230 installed to the plurality of 10quo s 260 302}

respectlvely, so that respective substrates can be carried by causing the
central shaft 250 to rotate., At . this ti t he s bstrate carr chanber
100 nay al s@V%ﬂwﬂéhnﬂtreaamrtdﬁp%It%w%% 29 beed floRleir ool ae §3€ &t WPk

.that the | d
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vapor depOS|t|on cell is depleted 20 V\%en mass pr oduci ng a multi-Ilayer

g hin film subéhalthe vanor depostionssiadvare gompletehrigasympid depl et ed vapor
epOSI tion sourc
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deposition cell exc capa cont 1 nuous serting vapor
deposi tion withlréfsreAcd IGShe tpthcessi ng chanbers 330 wit hout destroying its
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an upper er 410 which i ncludes a connection gort 411 connected to the
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09/ 05/ 2006 11 PCT/KRO2/ 02135 | SLE/ KR 11. 03.2003 even th h th% VaIPOI’
deposi ti on wbgide apdmapleitesyepd sttbeagh pihsy thvethere Ssaned g"étﬁ ¢ subjected

15  to the thin film processing will be simultaneously attached to the substrate holder 230 in
the loading chamber 310.

At this time, the loading chamber 310 is caused to be isolated from the substrate
carrying chamber 100 in a vacuum state by means of the cover valve 240 or an additional
valve so that only the loading chamber can be exposed to the atmosphere without

20  destroying the vacuum state in the substrate carrying chamber 100.

) . In the same manner as the loading chamber, the unloading chamber 320 can be
isolated from the substrate carrying chamber 100 by means of the valve, and the finished
substrate can be taken out from the unloading chamber 320 without destroying the vacuum
state in the substrate carrying chamber 100 and the processing chambers 330.

25 Since substrate loading and unloading processes and several vapor deposition
processes can be simultaneously performed in such a manner, the multi-layer thin film
substrate can be mass produced and thus manufacturing time can also be shortened.

In the meantime, a process of manufacturing the organic electro-luminescent
device composed of the hole injection layer, the hole transport layer, the light-emitting

30 layer, the electron transport layer, the electrodes, and the like will be discussed as follows.




deposition processes, the vapor deposition cells A can be efficiently
exchanged wi thout destroying the vacuumstate within the respe®3A®S/2006
chanbers 300. As shown in FIG 14, since the plurality of vapor deposition
cells A are disposed 5 on a floor of theld ower chanber PROTAKIRG2/0X135
circunference, the process can be continued wuntil all th eposi tion
cells A are conpletely consuned. Next, an operation and em ﬁt@ezsoog
present invention will be explained in detail wth reference to FIGS. 1 to
14. The substrate to be subjected to thin filmprocessing is attached to
the substrate 10lhomawHactn qfihe pegenisadictrg-lemineinent davice Fidone by perfenrdng
attached to g@bﬁﬁép el C i rr next SSi
chanber 330 ﬂ? n I cﬁ teﬁﬁélﬁ%’[}g{s]% ?g{l%glg?lg%?ﬁ ﬁ%c%ﬁ%ghgwglf Pgﬁlﬁes ng’sq%r?eo%lgggei n
turn is per sk usthethe chgenit chivaliling wsanvptire depehin flm pop&ed @f the livlé he
processi ng chanbers he multi-layer thin filmjs forned on an assenply
with the s%%&‘gaﬁ@’eaﬁ?&%ﬁﬁ?éﬁp‘?rﬁlﬂé’é% thedighlppitingageranddhe cleetromgansprhayee xt
substrate t alififndb 8ets8Bktkde bRl fRSndsRifsr dhé ERLPSRE S e it ing fi

si mul taneousl%ﬁ%ttached_ to the substrate hol der 2%’0 In t'ﬁierl I%rggkﬁfurll oér%errber
310. At 't hi slegtrodes, a liealingaptioeys cfaprbiectiig] Oei mandadeddtdevive frem| moistird amin

the substra r 1y chanber 100 in a vacuum state by neans of the cover
val ve 240 o?ﬁﬁﬁ’}%i}ﬂ%&%@

ional valve so that only the |oading chanber can be
exposed to the atSimspihergrovéss hsfuperfathiste s OW-Hbnk N& PRSHME PR Ifor tiRe
substrate carrying chanber 100. In the sane manner as the l'oadi ng chanber,
the unl oadi HEREAasHbEratg il made pander gopagsare f diffprenh drambthet sif etheaptiogessgof
chanber{4l0 : -V i i aken
out fr olrglt %39%“5 I oaalénﬂgg 8&%&%%@%@8“’%% t dgﬁi?n‘rcl}e@P&g@ﬁ ll}llg ﬁggtégéc(ﬁtg%&g%zttﬁg in
t he subst r aprecesar r4istage stharedxhe sdiMragnohd ttheempskomre alipmgl with ebdr @h&30 oui2F a

Since substrate |.oading and unloadin rocesses and several vapor
deposi tion re%lpggvélggcgbeg%r @%‘?ﬁﬂ‘?ﬁg‘é&‘]’sﬂﬁy perforned in such a manner, the

nul ti-layer thinThé hipnclUhsktat @ndahaskemiREscnRbOHCHRsh And ﬁ)hhbc-fng an organic
manuf acturing tine can al so be shortened. In the neantine, "a process of

manuf act ur i Yerid evaogeed fosl acevapotation sesesentin a dese where ersprbetinoie ishsedol e
i njecti,@n | sport layer. ‘the li -emttin 30 | ayer,
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di scussed asafopatioosourdd9isOdded 0@z dubstrate, the mask or the linear evaporation source is

linearly scanned to manufacture the film. The subsequent processes of manufacturing the
organic thin film are repeated in the same way.
After the process of manufacturing the organic thin film as described above has
20 been completed, the mask for the organic thin film is removed and the mask for electrodes
' ) is aligned with the substrate. Then, the substrate is carried to a stage for the process of
| manufacturing the electrodes.
In the process of manufacturing the electrodes, the electrodes such as transparent
and metal electrodes are manufactured by using vapor deposition and sputtering methods.
25 - If the electrode _manufacﬁlre is completed, the substrate is carried to a stage for the
‘process of manufacturing protective layers in which a multi-layer structure is manufactured
with the organic thin film, oxide thin film, nitride thin film and combination thereof for
allowing the device to be protected from a degradation source such the moisture or oxygen.
The above processes are simultaneously performed for the plurality of substrates

30 221 in the apparatus for manufacturing the organic electro-luminescent device for mass




PCT/ KRO2/ 02135 | SA/ KR 11. 03. 2003 The manufacture of the organic
el ectro- 1 um nescent device is done by perforning the substrate0Q/3h/ 3§06

UV-ozone or plasma processing, alignnment ?{) the substrate and the nask for
use in the organic thin film manufacture df the thin fi PG TékdRO20BE35ne

hole injection layer, hole transport layer, the |ight-emSQA/KR a6 2035d
the electron transport |ayer, 5 alignnment of the substrate and the mask for

the el ectrodes, the thin fil mprocessing for the electrodes, a sealing

f et | fact ur.ed ' ' d
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| i near evaporation source is [ near??/ scanned to manufacture the film The

subsequent proces¥ken Bichmamiganie elestryluntinescent glavice it mianufbétiredathe prasessingd

in the sane f f nutacturi.ng .t organic. thin film
as descri be ab{)e\ﬁgie%(ge? ftogg‘lagé%?ﬁ%%%&eern%& ’tn{eh%rg%% %IF gfmf ﬁ% lg‘f’g’ﬁ?‘}i %‘r&l i
fi)misla enmoderarbhshét imakt hevesaheo ialas the snal hosedingi éfaniths folsSsiAt e.
Then, the sub trat.%}i s.carried gt?‘ ﬁﬁstage for the prqcess of _manufacturing
the el ect r HELer [Wh falyss o sse oifie apgrh £t thei whokeheqwpRenty eafede xgessively
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usi ng vapor deposition and sputtering methods. the electro
manuf act ur esuceesgvetplcotmetied treomuisthent the itwostory iraits 200 and tlegeerfical ttahsport

process of panuf ri ng-protectiye Jayers in |.ch a multi-layer structure
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a degradation source such the noisture or oxygen. The above processes are

si nul t aneod&iPyetErvaBeHapositien prrsessEuranl etrgtunted so Brwinarisdenl positions.

With such a configuration, a procedure of the vapor deposition process is as
follows.
That is, while the substrate 221 and-the mask 222 are moved along the respective
20 chambers 300 in a state where they are attached to the moving parts 220 of the substrate
) : carrying means 200, the respective vapor deposition processes are performed.
Then, if one unit process has been completed, the moving parts 220 with the
substrate 221 and the mask 222 attached thereto reach the vertical transport chamber 160.
At this time, different kinds of masks 222 for the next process are positioned at the
256  mask exchange chamber 170 located at one side (e.g., an upper side of FIG. 8) of the
vertical transport chamber 160. First, the moving parts 220 transfer to the exchange rails
213 through the vertical transport chamber 160 and move to the mask exchange chamber
170 located at the other side (e.g., a lower side of FIG. 8) of the vertical transport chamber
so that the mask 222 already used in the previous process is ;eparated and collected.

30 - ~ Then, the moving parts 220 are moved to the mask exchange chamber 170 located




30 221 in the apparatus for manufacturing the organic el ectro-|um nescent
device for mass 09/ 05/2006 13 PCT/ KR02/ 02135 | SA/ KR 11.03. 2003 08/dtué 2086
according to the present invention and al so perforned to the substrates
carried to the respective chanbers 300 b¥the substrat ePET/KIRO2MA2E3S

200. In a case where the process for manufacturing such a’IS?ﬂKF?IO 2003
el ectro-lunmi nescent device is applied to the manufacture of nmulticolored

or natural color devices, the organic 5 thin filns conposed of the hole
injection layer, the, ho transport layer, the |ight-emtting |ayer, th
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processi ng. Wien such an organic el ectro-lumnescent device is

manuf act ur effangpeet ¢lasthes dibAgvia phe sxchange maib@dd andrentanihe aextivapy depesition
respective @fogggg[c thin filns are identical with one 10 another. Thus, it
i's not -necessary to isolate the unit processing chanbers from one anot her

with valves. Sindé thbeatbeaghtiondd vigrwWighbsitionubeRds Bar becrexenpkiode!the
increased, it |s preferred, as shown in FIGS. 6.to 9, that the sanme unit
struct ures E’@@ll’selpafgsu%?é’eglﬂ the pasks it care gollepteshin Eaversp cirdert nehe oy Bragk
rails 210 aggnhie #8&tical transport chanmber 160 be configured such that
the noving parts 220 can be collected, and the mask 15 exchange chanber 170
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Wb such iRt BRI DAT 5 SErlaiatrh fiaumier 1o o1 st oot Hhs OB <
as’ foliows211Tiad dirsctiothbppRsit® & WRshifatiRectidh GNnde hﬁtﬁ/iﬁ?ﬁéﬁwz&?rir@ e %ﬁ&d

al ong the respective 20 chanmbers 300 1n a state where they are attached to
t he novi ng $RPHEOPPICEE. t he substrate carrying means 200, the respective

vapor depositi on pr, SSe . n. 1f ane Kt _process. has
boon comp et ed. (RARSIIRESAREIRDE U 16 mollnal s 25 PLOGREE " RRL |
222 att achedlltdted et heiremipinal pesitiens | Taht is thesdoiicdtionhadrthe matkis peffordd

tinme, diffeflent Ki ngf of maskl'i 222 for the next process are positioned at
the 25 nasKMBEVRSRGEICE s dask 9¥rRpgeTder at one side (e.g., an upper side

(2)f20F'|[ G18) of thepjMeLidnCsH thi ﬁ%@ﬁﬁ%arrts DT RovEE D tHe! thatk exchihg@RKEABe PR S
ransfer to the exchange rails
located at the other side (the lower side of FIG. 8) so as to separate the used mask 222 from
the moving part 220. Then, the moving part 220 is moved to the mask exchange chamber
170 located at the one side (the upper side of FIG. 8) so as to attach the mask 222 separated
in the previous vapor deposition process to the moving part 220. Thereafter, the moving
20  part 220 is moved to its original position. Such a procedure will be repeated as many
) : times as the number of masks 222.

The basic functions of the loading chamber 310, the unloading chamber 320 and
the processing chambers 330 in the preferred embodiment shown in FIGS. 10 to 12 are the
same as in the previous preferred embodiments. Further, the number of the processing

25  chambers 330 can be adjusted.

According to this embodiment, since the thin film manufacturing apparatus is
particularly simple and the pump port is attached to the rear end (i.e., the interior) of the
processing chamber 330, the space needed for installation of the apparatus can be reduced.

Further, the rotary vapor deposition cell exchange means 400 is configured to

30 perform the vapor deposition with the relevant vapor deposition cell using the lower

R B e -




213 through the vertical transport chanber 160 and nove to the mask

exchange chanber 170 located at the other side (e.g., a l|ower 99%d%f2p0&
8) of the vertical transport chanber so that the mask 222 already used in
the previous process is separated and col tected. 30 ThenPGTRARO2A2135t s

220 are noved to the mask exchange chanber 170 | ocated 09
PCT/ KR02/ 02135 | SA/ KR 11.03. 2003 at the one side of the v1e§r§$iicﬁa§1%®azr?g%ort

chanber so that the different kinds of masks 222 can be attached thereto.
transport

Thereafter, fhe noyi.n art 20 ar.e ved to the vertical,
chamber 160 WHRTH 0@3‘@%@ tﬁ%lplnmélf%ggﬁep%ﬁfa?sm%cekléﬁfe digprsed gadisssassen
process. 5 ke Ibfer eHaBiRPBNS 10QBRE éf%gﬁéde%ﬁ%ﬂtahgl@ VA TESHor BE6RitBR SHurce

conpl eted, the noving parts 220 and the masks 222 are collected in reverse
order to thBaghrspdeple§t. exchange order. That is, the noving parts 220

t fer to th .I 3 f tk t] t t | 161 of
the verti cal -t anding i dadtbaddk WorFon QLA G e BhARSRA'S sRaMEbn APk
211 in & di caniction mpped| the vaporedepoyition pthicERehh B8 cftinubesypHiftiehddaking the

during the vapor deposition process. At this tinme, the nasks 222 attached
to the novi ﬂ%}f’)ﬁmge gom€ldet urned to and collected at their original

positions. That isg i ale! %Eﬂ'eﬁial%g}e‘;lﬁnﬁﬁkzﬁoi BPEL rrgﬁgq[dihvgithn%{gl ect to

reverse order to the mask exchange or First, eac ng
parts 220 i&chwited at deschibedrabsdvee hutthe gering sninerpdséd betwaea tledtved clidnebeat dver

side (the | r_side.of, Fl S S to separate the used sk 2 from

t he nmovi ng %éfspaﬁ efingiby tﬁ? %&0 al?ﬁﬁsf?é‘r esﬁ?‘@‘a‘i s‘&%‘gﬁg otrﬂ?I‘fép Rosition
exchang® cheihesn bb7@(chﬂ%%ﬂe\ditﬁduttéﬁ9 iANBertksl @n (the &abiRE stdé 4 Al e Gafdr SO
as to attach the mask 222 separated” in the previous vapor deposition
process to depesitienpiogessesrin troproceppiag ébhdmbars. t he noving 20 part 220 i s noved
to its original position. Such a procedure wll be repeated as many tines
as the nunmber of masks 222. The basic functions of the |oading chanber 310,
t he unl oadilnduseirdiipplicabllyand the processing chanbers 330 in the preferred
enmbodi rent shown in EIGS. 10 to 12 are the

According to the present invention, there are advantages in that the substrates can
15 be successively carried to the respective processing chambers in a vacuum state and the
multi-layer thin films can be mass produced by simultaneously performing the substrate
loading, the substrate cleaning, the mask attachment and alignment, the substrate unloading,
and the plurality of vapor deposition processes.
Further, since the vapor deposition cells containing different kinds of the vapor
- 20  deposition sources are installed in the respective vapor deposition chambers, the multi-
layer thin films can be manufactured without being mutually contaminated.
In addition, since the rotary vapor deposition cell exchange means is used in the
present invention, the vapor deposition cells can be éxchanged without destroying the
vacuum state of the vapor deposition chambers, Accordingly, there is a further advantage

25 in that the manufacturing time can be shortened.




sanme as in the previous preferred enbodi ments. Further, the nunber of the
processing 25 chambers 330 can be adjusted. According to this &PdhMmRO6
since the thin filmmanufacturing apparatus is particularly sinple and the
punp port is attached to the rear end (i.¥ , the interi oPCEHKRG2/02135
processi ng chanber 330, the space needed for installation IS‘(A}IQR APRaHAs US
can be reduced. Further, the rotary vapor deposition cell "exchange neans
400 is configured to 30 performthe vapor deposition with the rel evant
vapor deposition cell using the |ower 09/05/2006 15 PCT/ KR02/ 02135 | SAJKR
11. 03. 2003 chanber 420 onto which the &L@Mﬁty of vapor deposition cells
are di sposed and to cause the |ower chanber 420 to rotate at a

predet ermi ned angl e when the vapor deposition source has been depl eted.
Then, sincela nevAwapparatiefosinanaiactoghg ad ongdnic dlectppbininestedt davica fooowmss on
near the 5 caonnection port 411, the vapor deposition process can be

cont i nuousl yr ey ﬁ%ﬂp'{gsé?%g the new vapor deposition cell A At this
time, the upper anindapWebstetPddRBiss GHdhbef 29 whadh »PlurslificFhpehinds bRSPaREd t O
each ot her as_described above, but the Oring is inter poseé) bet ween t he two
chamber s soand s apmpmeeels iaeeliadesy Byt ehambetiolos Remerarag sulstisle loading pubstrate
Accordi ngly % pii . e 1 g

i nfluences 818&[1 @g%ua%‘éfsl@?‘{nté %Ifﬂséa(h%% I%a%\lln%%rl&) %%%Eﬁﬁg?g ‘\8‘4 E))ggdsé %s"sm%ﬁn

t he processpiogessdsarah de nstdlledulsdreinal Applicability According to the present
i nvention, there argS advant ages in t hzltl t he substrates _canh 1? bfe .
.sbccessi vel y car RSBt (A inemsans ingalleip das aiongate ramgap ShamOy 105eamAe
svate afd tfbstrdRY & ask@WBliest iR tfd 4uMBr88AndE FRR SnREAMICEHHN RYch other, which

si mul taneously perform ng the substrate |oading, the substrate cleaning,

t he mask ataraqieesatedaindthel plyratiniof opkeingssetmeat epemihgradi thy substratet daerying
plurality og yapor eposition processes. Further, since the vapor

deposi tion (!131111 » &t ai ni ng different kinds of the vapor 20 deposition

sources are inst alphegity df chanbes Rehtd & HaBpénifBRTIhd sdstrath ARRERS chdniter,

multi- layer thin filns can be manufactured w thout being nutually
cont ani nat g@spectively.
15
2. The apparatus as claimed in claim 1, wherein the substrate carrying chamber and

the plurality of chambers are configured by repeatedly coupling unit structures in which
one chambet is integrated with the substrate carrying chamber with each other such that the
substrate carrying chamber of one of the unit structures is connected with a substrate
20  carrying chamber of an adjacent unit structure via an open communication portion and the
) : chamber of one of the unit structures is connected with a chamber of an adjacent unit

structure via walls.

3. The apparatus as claimed in claim 1, wherein the substrate carrying chamber is
25  manufactured to be an elongated box taking the shape of a straight line, a polygon, a

doughnut or a curved line as a whole.

4, - The apparatus as claimed in claim 1, wherein the plurality of chambers comprises:
a loading chamber which is installed at one longitudinal end of the substrate

30  carrying chamber and includes a pump port and a door;




In addition, since the rotary vapor deposition cell exchange neans is used
in the present invention, the vapor deposition cells can be ex&Rf@d2006
wi t hout destroying the vacuumstate of t vapor deposition chanbers.
Accordingly, there is a further advantage'’ 25 in that t hBGRASRRO2(213S
time can be shortened. 09/05/2006 16 CLAI M5 PCT/ KRO2/ 02133S A SR 33.2003
11.03.2003 1. An apparatus for manufacturing an organic el ectro-|um nescent
device for mass production, conprising: 5 a |linear substrate carrying

chanmber in which ralit openi,ngs. ar ornmed .and a.pynp, port
instal | ed so thaiﬁ%ﬁg%%@P§‘%%&ES%Eg%#hgnﬁmgﬂﬁiﬁfg@%oﬂﬁﬁggﬁﬁgﬁgﬁ£§?4é%éﬁe

cl eani ng, nasbstraleicgnidg ichard bdiSing aicdudes h pagipPperiand adloph;upal i ty of vapor
deposition processes can be instal]led therein; a substrate pa[ryiggbneans
installed in the REOFS¥P&cBarbers yrohylingha seuirakoreaning shamper whichupsastaliedat or
assembl | s _eldbehidg AU 3L & BhApTAft dha TRor o Wh AR Al SnBBE RNRK A IscaltOl N
are processed in the plura |t§ of openings, to néxt openings I'n the

substrat® caf thei opgninghambéns aapuinga ppttuaral a tdponfandhamberktyasf aspee deposifitre
15 2. The

openi ngs of the substrate carryi chanber, . . respectively. ..
appar at us a%hag}%gfsn‘g cf‘ ﬁrec‘trlgiah?‘{?ﬂ&%%‘?eé]il%staﬂ‘é h%Y?o‘gPWBP 2o 3pd VAR dsRAEen and
the pluralitell goirt, edapeipel,. are configured by repeatedly coupling unit
structures in which one chanber is integrated with the substrate carrying

chanber with each other such that the substrate carrying chanber of one of

the unit stguctu | nect pt.h a.substnate 20 carrying chanber.of an
adj acent un?'t st pﬁ%tdﬁg \%agsgﬁﬁg%é\é}] u(l:oc%l"lrﬁln?ta lﬁeﬁeﬁn p%?ﬁio n%gn pf’ﬁ@feposéthoélrrber
of/ one 1f tdhembeistfusheruatmprass asomennewireldpwitith gelt Badhagge Akamninaklimg emt

unit structure viag walls., 3. The apparatus as clajned in claiml erein
the substr a‘lpé’efc%haff@%eﬁafh&%a!ﬁa@rmgecﬂﬁs PREfenBRctadriedhe Banes dgpossiameslrot ofox
taking the 0aagoOlesiiohdtiitivel 121 a BuBP! YHL™Y 1Gver chamber which is rotatably

connected to the upper chamber and on which a plurality of vapor deposition cells are

disposed, and a rotating means for causing the lower chamber to rotate.
15
6. The apparatus as claimed in claim 4, wherein the processing chambers comprises a
plurality of chambers attached to the openings of the substrate carrying chamber, and the
chambers for performing processes of substrate loading, substrate cleaning, mask
attachment, mask cleaning, substrate unloading, and the like, which require vacuum and
- 20 atmospheric environments to be alternately applied, are configured to be separately

- ) - attached to the vapor deposition chambers linearly or side by side.

7. The apparatus as claimed in claim 1, wherein the substrate carrying means
comprises rails, moving parts moving along the rails, and substrate holders attached to the
25  moving parts for holding substrates, respectively, whereby the substrates can be carried in

a state where they is attached to a conveyor belt type moving means. -

8. The apparatus as claimed in claim 1, wherein the substrate carrying means
comprises a pair of rails which has a two-story structure with an upper rail and a lower rail,

30  and moving parts which move along the rails and to which substrates and masks are




doughnut or a curved line as a whole. 4. The apparatus as clainmed in claim
1, wherein the plurality of chambers conprises: a |oading chan®&/Qhi2R06
installed at one longitudinal end of the substrate 30 carrying chanber and
i ncl udes a punp port and a door: 09/05/2086 17 PCT/ KROZ/Bﬁ%EK%i&NO@lZ&S
11.03. 2003 an unl oadi ng chanber which is installed at the & 11.03.2003
| ongi tudi nal end of the substrate carrying chanber and includes a punp
port and a door; and processing chanbers including a substrate cl eaning

chanmber which. s installe t.he, openin d has a pu rt.and a door,
ok al't ostedria ah B K Huoredto wpRBRR N iy Yoaoon RRuBERyhih erReng
punp port ampartemdeealongnte @fl@}hdlﬁ;gjet bivd RfweY PRRNand QRO flok ir@pabl ARDPAES reti¥AEE N
are installed at  the openings and have a punp port and a vapor deposition
cel | port, rEgpdasthengftherailyhe apparatus as claimed in claimd4, wherein
each of the vapor deposition 10 chanbers further conprises a rotary vapor
deposition cell exchange neans including an upper chanber which has a
connecti®n fort chrrepphmthstas cldned apeaindgpoisdréih avonedvo-deavéx Biffle fhieaanor
deposition chanber and a. .pu part, | ower chanber which is raqtatabl
connect ed t 8M¥1H"?8 Oﬁlﬂgﬁ% Ogﬂ’& SBﬁsqﬂFﬁ tefbe £xXposse &¢ theyapgr deppyko tion
cells are Qﬁ(ﬁ?_f&@ﬂingaﬁﬂ'ti@{eél Fot loB dfe ftfrﬁi&%ﬁbf‘%et Rais 19 Wi NAgHGLA t ©
rotate. 15 6. The apparatus as clained in claim4, wherelin the processing
chanbers cobgiveerelbe gubsgiatercatrying cbimbirant dresvagot dephsition ohaneeropeni ngs of t he
substrate carrying chanber, and the chanbers for perform ng processes of
sﬁﬁ;strate | oadi ng, substrate cleaning, mask attachnent, mask cl eani ng,
substrate ull.oadiThg appadiushe dldilted iMlah ¢ 6681 Wheleat H WA trdfspokopsRBE! | C
environnents to be alternately applied, are configured to be separately
attached t d"¢!HEMG 2 Zrrtigal BanspPE rPask fis ctransporting ithy msrving gerthyp sindedown isThe
appar at us | i i wher el [ At i . n
conpri ses ﬁ?ﬁ%?fsnﬁg?dnght%’gﬁ {sﬂc Vi ng %%%%Q%ﬁé}’?%?&@ﬂ%%%&%ﬁ ngl}lgﬁl@c%(s) “der s
attached to the 25 noving parts for hol ding substrates, respectively,

wher eby the,substyates can be carried. in ) )
. y 91 Il‘fle apparatus as claimed in claim 10, wherein a mask exchange chamber in which

15  a mask is positioned or a mask attached to the moving part is separated therefrom and
stored, and a mask cleaning chamber for cleaning a mask subjected to a predetermined
vapor deposition process are disposed respectively at both sides of the vertical transport
chamber, and the vertical transport chamber and the mask exchange chamber are connected

with each other through exchange rails.

20
- ) 12. The apparatus as claimed in claim 1, wherein a cover valve is further provided to
close up the opening between the substrate carrying chamber and each of the vapor
deposition chambers,
25  13. The apparatus as claimed in claim 1, wherein the substrate carrying chamber is

configured such that a pump port is installed at one side thereof, and the substrate carrying

chamber is formed to take the shape of a cylindrical or polygonal box and has the plurality

of openings formed on a bottom surface thereof at an equidistance from a central axis of
| the box. . '
30




a state where they is attached to a conveyor belt type noving neans. 8. The
apparatus as claimed in claim1, wherein the substrate carryi ng09dhs/2006
conprises a pair of rails which has a two-story structure with an %f er

rail and a lower rail, 30 and noving part® which nove al BEGITKR02/02135d
to which substrates and masks are 09/05/2006 18 PCT/KROZ/Q?%Q;HQ 0
11.03. 2003 attached at | ower sides thereof, whereby vapor ep05|t?ﬁ%%$23
performed while the noving parts nove al ong one of the upper and | ower
rails and t MoV.4N arts are.then return | on he other of .the rails.
9. The appaii g’t us gl%eggﬁ%a}r‘?‘%ﬂais_nCl‘?:lfngEﬁpﬁl%gﬁieivﬁ‘eée”g&f\%éV@%@nW%&F‘F?a@Sf or
causing  onkymprises ROsendBPEBI ihahllddas ahd tertdlCofSHP SHFRALR dafyi @uR®sedatifg t he
vapor deposition chanmber, and preventing particles fromocCcurring due to

friction of therBapegf the pylindgeelpspolycoval dew), apde nhusality & subgiate haldersduanopedg
chanber and e‘*ﬁﬁ [t C P t | aj med
in claimé6 g%H%? g%ggﬁRgﬁ%é%@?géﬁgﬁrgﬁéﬁgégm%%gﬁgggn%?ﬁ%ﬁﬁgﬁ%ba§§@%ﬁb?cal
transpor® pesndtal floft tbrameporti ng the noving parts up and down is further
provi ded between the processing chanbers for performng a series of unit’
processes. 11. The apparatus as clained in claim10, wherein a mask
exchange chanber in which 15 a mask is positioned or a mask attached to
the noving part is separated therefromand stored, and a mask cl eani ng
chanber for cleaning a nmask subjected to a predeterm ned vapor deposition
process are disposed respectively at both sides of the vertical transport
chanmber, and the vertical transport chanber and the nmask exchange chanber

ate connected wth each other through exchange rails. 20 12. The apparatus
as claimed in claim1, wherein a cover valve is further provided to close
up the opening between the substrate carrying chanber and each of the vapor
deposition chanbers. 25 13. The apparatus as clainmed in claim1l, wherein
the substrate carrying chanber is configured such that a punp port is
installed at one side thereof, and the substrate carrying chanber is
formed to take the shape of a cylindrical or polygonal box and has the
plurality :




of openings fornmed on a bottom surface thereof at an equidi stance from a
central axis of the box. 30 09/05/2006 19 PCT/ KR02/ 02135 |SA/ RR/05/2006
11. 03. 2003 14. The apparatus as clainmed in claim13, wherein the substrate
carrying means conprises a central shaft2fnstalled at tRECTAKRI2ZN2138
substrate carrying chanber (taking the shape of the cyli A

pol ygonal box), and a plurality of substrate hol ders bran%‘ﬁmﬁmﬁ%" 3
installed to the central shaft, whereby substrates can be carried by
causing the 5 central shaft to rotate. gﬁé OE 2006 20 ABSTRACT

PCT/ KRO2/ 02135 | SA/KR 11. 03. 2003 TheAﬁ‘ invention relates to an
apparatus for manufacturing an organic electro- |um nescent device, and
more particularly, to an apparatus for manufacturing an organic 5

el ect r o- | uni nescehic pfesant mveniidnuglaieg te an hppardtigd for wanhfaaturing as vrgni dleyper .

The appar at ] uf actwring th rrgani c el ectrozlum nescent device
according t (lt)"'ﬁ{l ’rf‘?g“rcﬁ?‘g%’g & %}r#/éﬂ n rigc?%\nﬁ%%ﬁg?t?saélsapfaga&}ﬁsﬁof g?%“@ﬁf‘?%r‘?& CEHber
100 in whi chleatrgfumiakscent devicapolidigs a 1Hif filarwitH A&t hitlaph. OThPiNRESS B

chanmbers are fornmed and a punp port 120 is installed, a substrate carrying
means 200 i AepwierEng he prearigirlectigrismingssant dgvieh asaoeding 0o theoprepent fyveaton ‘

substrates dfnRiQcess@dirh@. éa%ix%ngﬁ%ﬂe} | ggfmangi@jé nag ?m}eﬁit? %to(??ﬂ@%g 9§ for

within the substrate carrying rl ura anbers 300
att ached t oinstalatigesfi pngeessidg cloim ehears filvated ahé a paaiprpoirtni@0dhastatied, hGbsirate

Subatrat e cHrPEgeaRdr i RS HRESE co2tes ol Ol Ot rotebstates
cbeani g NEokessed irglﬂ@[ilurﬂ{tﬁ of! SRAUNRY 1o AR ‘g?_&ﬂhgéj%@lﬁi e Bulfs@BtePGurrying

simul taneously performed within the 15 plurality of chanbers.
chainber 100, and a plurality of chambers 300 attached fo the openings 110 of the substrate

carrying chamber 100, respectively. Accordingly, the substrates can be carried within the

substrate carrying chamber and relevant processes such as substrate cleaning, mask

alignment and cleaning, and vapor deposition can be simultaneously performed within the

15  plurality of chambers.




