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processes conposed of numerous manufacturing stages are generally needed.
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into the go through various processes different from one
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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.

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.



2 Thus, if the robot armis applied to | arge substrates, an additional
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i nstall ed, ere Is a risk of contam nation of respective layers of the
t hi n 51 mvbetunse pumphealso 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
process, 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

95  supplied. In such 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 prdcesses of the layers. Thus, an additional device for avoiding the



30 manufacturing processes of the |ayers. Thus, an additional device for
avoi ding the WO 03/043067 PCT/ KR02/02135 3 contam nation risk is needed.
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an apparatus for manufacturing an organic electro- |um nescent device for
mass production, wherein when an organic or inorganic nmulti-layer thin
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object of the present invention is to provide a rotary vapor deposition
cell exchange apparatus capabl e of exchangi ng a vapor deposition cell
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t he substrate car ing chanber; and a plurality of chanbers attached to the
openi ngs strate carryi ng chanber, respectively. 25 Brief

Descri pti on Of Dﬁ&%ﬂ&ﬁedﬂo@tﬂe prSseﬁﬂm@&(rli:tidiiﬁedo pmv&teezcﬁotargvvpce\depésﬂwn cell
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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 carrying 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



enbodi mrent of the present invention; 30 FIG 2 is a front sectional view of
the apparatus for manufacturing the organic WO 03/043067 PCT/ KR0O2/ 02135 4
el ect r o- I wpion®swent devi ce for mass production accordi ng POTIKR:2peBFer r ed
enbodi ment of the present invention; F4/G 3 is a side sectional view of

t he apparatus for manufacturing the organic electro-|lum nescent device for
mass production according to the preferred enbodi mnent of 5 the present
invention; FIG4 is a perspective view of a unit structure which constructs
the apparatus for nmanufacturing the organic electro-|lum nescent device for

mass pr odyetiQRuRieOtdht R8vitO fdrkass Pfcﬂ%@t’i‘én i‘td&ﬂﬁﬁﬁ% Nihepréferr& bsbadiaRet bpnal
view show ng a state where a plurality of unit structures are 10 connected
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for mass produc e prese I nven

schemat i ¢ elceWl@hidcb&ns dbGEts fdranaprodudgornBansdiag to iheveefeired amtodieshi ofi 15
of an arrow a of FIG6; FIG8 is a plan view of an apparatus for
manuf aét uihaRyesant 5§ERP® el ectro- | umi nescent device for mass production
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apparatus for manufacturing the organic 20
el ect r o- | wmnnésoeitg the vigaeicf aectivdsminesat devionfoaawres giodgetion acherdmgdp ey
preferred enbadi ment of the present invention; FIG 10 is an expl oded
per spect i PESGHIGRVIHIO/n apparatus for manufacturing an organic

el ectro- 1 um nesggits deyiBohf ViR SiovRh®dUedié GMeRCE BIEAINRY of Anid sfrusthikerare
preferred enbodiment of the present invention; 25 FIG 11 is a bottom view

of thdOapanesctssl Widh onassftlast uring the organic el ectro- |uninescent device
for mass pr Oducﬁ@% Y gosrcgérﬂgtict 9ie¥>&hgf L.Lé[l{)g&':[e 851?%% rfihnS HRQHL %Héraﬂfs 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 an arrow a of FIG. 6;

FIG. 8 is a plan view of an apparatus for manufacturing an organic electro-
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 is 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 invention;

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;



the present invention; FIG 12 is a sectional view of the apparatus for
manuf acturing the organic el ectro- |um nescent device for mass production
accor di ngwoeswpieet urt her preferred enbodi nent of 30 the pcEg&Rw/021I8enti on;
WO 03/ 043067 PCT/KR02/02135 5 FIG 13 ks a sectional view of a rotary
vapor deposition cell exchange neans for wuse in the apparatus for

manuf acturing the organic el ectro-lum nescent device for mass production
according to the present invention; and FIG 14 is a perspective view
showing the interior of the rotary vapor deposition 5 cell exchange neans
for use in the @ppasal YsefnaleRyf §ct f&ér?%abbﬁdéﬁo@ﬁi&h%eﬁ'e@_@ﬁdn@e rhdaf fi@scent
device for mass production according to fhe present invention. Best Mde
for CarryiseginOthte 4piperatusy mtmanifsaraientat tasganip etectprleminepssti dener Soromagshe
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apparatus for neiflags drgeRgedtive @EWINHWingl e tintoribua the sctant vapey idepositom mass
production according to a preferred enbodinent of the present invention,
FIG 2 Bs gelf esphange dneaafor isewhothe 1 apeaaBisa kst lﬁémffé‘l’tunﬂgﬁlﬂﬁ QB RGCT e

organi ¢ e&ﬁ&ﬁ%&%ﬁh%ﬁ%%?ﬁgs r&hfcﬁoﬂ QoA t%@?ﬁ%@ﬁﬂﬁvéﬁ%ﬁf ding to the 15

preferred énbodi nent of t esent 1 nventTon, FIG 3 is a side
sectional view of the apparatus for manufacturing the organic
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enbodi ment - I%IAs shown in these figures, the
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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 elongatedA
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.



box, and is formed with the plurality of openings 110 to which the chanbers
for perform ng processes of substrate cleaning, nmask attachnent and
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the like can be installed. Further, a Iljid 130 may be installed to the
substrate carrying chanmber 100 so that the substrate 30 carrying nmeans 200
can be easily nounted thereto. WO 03/043067 PCT/ KR02/ 02135 6 The plurality
of chanmbers 300 generally conprises a | oadi ng chanber 310, processing
chanbers 330 for vapor deposition and other processes, and an unl oadi ng

chanber 320. T L3 1ol Sed | : i 4,1 3fior ned
Bgl?éngj?‘ﬂgﬁ% g?%ﬁgf)e@ D0 geﬂe’ﬂﬁiya bRt 8Noamas| dhdmbdd 3f0)

at one longit substrate carryi ng chanmber 100 and i ncl udes
a punp pomptocBssingamhambers Xdofor 3dkRor Temsitivnoami nthet pardsases320! pe unfeadilg ed

to an openjng 112 for at. the ot her. . | ongitudinal end of trate
carrying 6%%%%@&%%bojggﬁ8a&ﬁﬁFﬁﬁ@éméhﬁhﬁﬁngﬁﬁ?Pgﬁfnéwamng]&%ggnégggt%%%
plural ity ofiiREREPSH SFAh6 BasheleTad Pl 1h&nbesl0dl dn@dndladdshepuapesirn®lsl dntith of
t he substrate carrying chanber 100 between the | oadi ng and unl oadi ng

chanbebs, dapiBléach 10 of the processing chanbers includes a punp port 331
q q n | . !
and a vapor depgsl iy ase! 8R! s30% nodhied Y 63R0A0 hARPRLS 1220, ae:
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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.
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, a 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 preferred in view of effective use of

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



The nunbers of openings 110 and processing chanbers 330 fornmed on the 25
substrate carrying chanber 100 nmay vary according to the nunber of rel evant
devi ces twolwg/o4amenuf act ured. For exanple, in case of the ®@Cyaroe/02135

el ectro-|um nescent device, however, the nunbers of openings and chanbers
amount to about 20, respectively. In a case where the nunbers of openings
and chanbers are increased as such, the length of the substrate carrying
chanber 100 is lengthened. Thus, it is preferred in view of effective use
of 30 space that the substrate carrying chanber be nade in the formof a
strai ght Lipe chardeghnut, WO 03/ 043067 PCT/ KR02/02135 7 or a U
character. In addition, the substrate carrying nmeans 200 conprises rails
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bottom of the substrate carrying chanber 100 can é)tg cl osedégg .Witr t he 15
cover 10al weyhegeauensially Ascumbaed eocokketad f‘h‘én“s%‘%‘s? £ SUHPESATERE PP Fner ed
into the I nmber 330. It is preferred that a generally used
Oring be(ﬁ{s@gg‘zg&{%&“ﬁm i ng neans. As descri bed above, since the

substrate carr yinngnehaste eachdef the mosmiggtaed 2 moay funther ipclide ssovey vaheerdsér s
330 upon the vapor, deposi e substr
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degree of |, MAQUHNHE AR HRIHRtRILRERe 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 sealing 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 in FIG. 2 can be obtained as a whole.



As anot her exanple, the substrate carrying neans 200 may conprise a pair of
chains and a plurality of substrate holders attached to the chains at a

pr edet er mvoed/osxeserval , so that the sanme advant ageous ef PeTtiRcAM3BE
obt ai ned (al though not shown). 25 As desgribed above, the substrate
carrying chanber 100 and the plurality of chanbers 300 nay be constructed
as such by attaching the plurality of chanbers 300 to the substrate
carryi ng chanber 100. However, even when a plurality of unit structures 150
with a single chanber and the substrate carrying chanber integrated with
each other are Thepeaimdkne ﬁﬁyﬁh%@hra 190 iRRiANERBE ASmBOU alﬁartEJnCa:f thd and
5, the configuration shown FIG 2 can be obtained as a
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portions 151 of the adjacent unit structures 150 are in comngnl cation with
each ot%ercww%loé}pd%’r@r@orﬁ%ﬁl st theh ther snlwister epEYEW + thambdethel WupiSt r at e
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structur espolﬁ&saﬁé @ﬁ)uhpladyhcmtttmmmhtumShkﬁO are gowgled smﬂoeachmhertvlrmwalls SO
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shown i n Fi@ BpsttafCuPading AfndGoAY e aéﬁleaay be configured such that
separate top and bottom portions 151, 152 are coupled with each other. A
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constructed in mhﬁlbkaatmcafrytnlgeném-zs)t)mm 4 dweistorg surneums is hjrdspdsdétbnt Bit. 6.

portion 151 of .the unit, structure and, coqprlses th rail.s 210
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i nventi on, movi ng part move al ong the lower rail in a one-way

di r ectlison mmdtutmmt\hapdle tdpposiian dhl pftheamfiostrustiire 150, and comprlses 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 attached 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



20 within the chanbers defined by the successive unit structures 150. If a
series of vapor deposition processes are conpl eted when the noving parts
arrive atwe oBomyst udi nal end of the successive unit stru®CEnE2/02138 novi ng
parts 210 are conveyed to the upper railg 211 in an additional chanber 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
attached onto each of the noving parts 220 and the vapor deposition is
performed while noving together with the relevant noving part 210. It is
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221 and theuoRskowadri® 7he vapor deposited (refer to a dotted arrowin FIG
7). Furthernore, the atorenentioned processes of causing the noving parts
220 to be convEyelkkrimord, Itt&: afpperentiandd Rodesseschitcouting thetmovied parie 28% hbmgi ng

t he mask 222 w thi the r at an, be erforrred
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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 electro-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



210 with a predeterm ned hei ght difference. The exchange rails 213 are
configured to be connected to the nmask exchange chanbers 170. 20 The nmask
exchange wbanio¢ws? 170 are di sposed at both | ateral sides @CTIKR202136i ca
transport chanber 160 with respect to ajglirection in which the successive
unit structures 150 are coupled with one another (i.e., lateral sides
perpendi cular 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

expl oded perspective view of an apparatus for manufacturing an 25 organic
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preferred enpbodi nent of the present invention, FIG 11l is a bottom view of
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according to the preferred enbodi nent of the present invention. The
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subst r at e comprisesi ngentrhiashafir? 5006staded arthe dertter dfdhesutiywatsvapingfchamber 100

cylindrical . or polygo bax,. and a .pluralit f eni_n 0_are,tormed
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equi di st apge dhAMRBACEIL LAl a81RliBf of AfsRERS hofdefs TRy installed $a1 bt platagity of
carrying means 200 according to thHe present enbodi ment conprises a cegtral

shaf t 1250 r0dss264), Iresgpeeitvelyhgo dhaitrespestive; HbSEUPLeanaeeCaHEF PV fGUHAR Hsetenid

t aki ng t he of .the cylindrical or polygonal box, a plurality of rods
260 brancﬁlé%{]?%%m{ Iteé central shaft 250, and a plurality of substrate

hol ders 230 i nspakiiednieptich@bgtaks ahritiyg ohardier 108 smB68so be ppaddédvelty a lsb
that respective substrates, can_be ctgrr' eg, by causin éhe centr.al., shaft 250
flethg lldri//"i i

to rotatel4ft tmpucheg oase. i fePsiRseds _ O_nlbe Ry o8 maky lig, 5
provi ded \gnéli\}r\?t@,#dhqhe Je%gﬁll %ﬁf@ﬁ@!&aﬁbg?iﬁﬁoﬁéﬂ. is preferred that the lid 140

be provid a maln portion in which the central shaft 250 can
be posbtioned. ThusThits: a atlewantavapet depnsitionapoeess@podee evmpletsdedhe eridrabeen
conpl et Ed’shatliit‘| 358%thral?sled 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 deposition 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 connected to the vapor deposition cell
port 332 of the processing chamber 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,



shaft 250 is caused to rotate at a predeterm ned angle by using a rotating
means (not shown) so that the vapor deposition on the substrate can be

per f or redwpr3p@enext processi ng chanber 330. In the neamCirmeRo2i02138 vapor
deposi tion source of a vapor depositionycell is depleted 20 when mass
producing a multi-layer thin filmsubstrate, 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 neans 400 capabl e of continuously
inserting vapor deposition cells Ainto the processing chanbers 330
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15 to the thin film processing will be simultaneously aftached 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.



substrate and nmask integrated with each other. Further, the next substrate
to be subjected 15 to the thin film processing will be sinmultaneously
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evaporation source is used, the substrate, 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 manufacture 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



regi on where the vapor deposition is perfornmed. The aligned substrate and
mask manufactures the thin filmby using an organic material evaporated
from an ewepoenatsdn source. In a case where a single furnace/Kmoged, 15
the substrate is rotated to inprove unifprmty of the thin film In a case
where a |inear evaporation source is used, the substrate, the mask or the

| i near evaporation source is |inearly scanned to manufacture the film The
subsequent processes of manufacturing the organic thin filmare repeated
in the sane way. After the process of manufacturing the organic thin film
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nitridet ’fl m an nat i-on thereo owi ng the device to be
pr ot ect ed1efsp®crﬁve cobgy ardlahd:ronpsajedly @rcsvasshdtdﬁ&r ﬁmssbsmlraE mocessipgen. The above

processes are sjnultaneousl d for % Iura i of bstrates 30
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present invention and also perfornmed to the substrates carried to the
respet® i venathenrbdhss,300s mpt trmesgmstor pkate Hier Yiih Propsaying zbambery fomaens
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device is nuef acet ur nat ur al

devi ces, ihecRbganisCpreforiel 45 ShomaBinCHIGRO$e Dfthdthke kahe unnj seatiums 158yter |
the hol e transport layer, the light-emtting | ayer the | ectro tran%port
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| dent i cal 16\:,\snpte<?t1v%r{1apor deposition processes can be returned to their original 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 attachéd thereto reach the vertical transport chamber 160.
At this time, different kinds of masks 222 for the next process are positioned at the
95  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 separated and collected.

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



10 another. Thus, it is not necessary to isolate the unit processing
chanbers from one another with valves. Since the |ength of the whole

equi prentwoan/osseexcessi vely increased, it is preferred, pas/vomen3sn Fl GS
6 to 9, that the sane unit structures 1H0 be successively connected to one
another, the two-story rails 210 and the vertical transport chanber 160 be
configured such that the noving parts 220 can be collected, and the mask 15
exchange chanber 170 be configured such that the nasks 222 discharged after
the respective vapor deposition processes can be returned to their
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novi ng pae;tdlaﬁgé)oﬁdeansfer to the exchange ral s 213 through the verti cal

transport chanb 160 and nove to han e ch 17 d at
the other side f tgs, thy PEViES p'?Ftaeth@fhﬁs %r {/aéf??fego rtgenslvglg?:%le
chamber  §ondAatHahBIE gTRT KL Aketiddl E@ﬁﬁ%rﬂ&a&bhﬁlﬁ:ﬂﬂ tREEitio0E SloRE Aseg et fil
separated and collected. 30 Then, the noving parts 220 are noved_ to the

mask &Xxc hahlgen ehdirdetien vpposite dateetoViDZoBITESD 6T tROTOKIEPayE 185ing e apehe
one side 8 e vertical transport chanber so that the different kinds of
masks 222 el?:oa? PP 8YPched thereto. Thereafter, the nmovi ng parts 220 are

moved to the veat tliatime! thamsdss 027 handhed td.ﬂﬂ: mbang perte 220 aregesturaéd toZdlﬁl and
enter the next vapor. deposition prg the aforenentioned va

ess.
deposi t i ofolctdeaidheir REgIBakRRSH l%rrpirgﬁte‘a thF ﬁ@ le‘WB(}l 26}1%5{’#3?%5 15 15T 8HEC H’e
masks 222 ar e, col begt Bhd MalERhSGda! 1O the above mask  exchange or der.

15 First, each of the moving parts 220 is moved to the mask exchange chamber 170
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



That is, the noving parts 220 transfer to the upper rail 211 fromthe
vertical transport panel 161 of the vertical transport chanber 16 and then
nove al oryotobe4aepper rail 10 211 in a direction oppositePCH/KRMOYI3NG
direction of the noving parts during theg vapor deposition process. At this
time, the masks 222 attached to the noving parts 220 are returned to and
collected at their original positions. That is, the collection of the nasks
is perforned in the reverse order to the nask exchange order. 15 First,
each of the noving parts 220 is noved to the nmask exchange chanber 170
located a = ' TofSaf&: i e AsspbSedsAidaioadaasd he
used naskrcgéigg?%zlr?q J%tiﬁ%}{/tﬁiggldggw OZf?SS&Tﬁ%r?Eht@%ngliﬁ ngppart 220 i s noved
to the maglie lewehelmyeber Hafberotatd 70 prodeieradned anghewbereths iveeor(dehesitippequred de
of FIG 8).so asé%pk$ttach the mask 222 separated in the previous vapor
deposi t i oH2HPEEEERIEY t he noving part 220. Thereafter, the moving 20 part
220 is moved tOThéS sRick dindd vapesddposifion SeIC A @il Pbopaditivned wi 4 lochtorr apeahed as
many tinmes as the nunber of masks 222. The basic functjons ojfélﬁ%he, | oadi ng
chambeb BQGmKFh@nnﬂﬂééﬁﬁhgV@ﬁﬁéﬂ@ﬁﬂgwaﬂaﬁésC@h@3%¥@€@§§hﬁ§xgﬁ gsingdhy in
the preferred (Ko wn in FIGS. 10 to 12 are the sanme as in the
previ ous gs@wgﬁ?ﬁ%@%@%i@g {s. Further, the nunber of the processing 25
chanbers 330 cant ligs eyt @gperAnd dowérmambersil 8, 4bmdibarentatedsviticeespesé ta hi n
fil mmnufacturing apparatus is,__ particularly si e and _t he ort is
attached €8ch féer 8y eS@ﬁEe‘{ fﬂ?oé(?’, bU[tﬁEel -1 SolP er}?ﬁsgﬂl?gtweﬁ? &ee?%qoﬁb%%%lﬁeés yer
330, the TRARS 2R BOEREATY thi RS anPekOtinde stiled apRaJNIiHElyCAB vhsorid@pokitsh
Further, the totary vapor deposition cell exchange nmeans 400 is configured

to 300perctls vt fve sxmbargedepidlaiut ians wfluencen enr Be sxaawm \sigso of A oEE  YABR! cel |
using the lower WO 03/043067 PCT/.K 5 15 chanber 420 onto which the
plurali tydSPOS\}téoﬁbpma%sﬁ%sslingﬁeo?{o%egflpggﬁélgg%lgsposed and to cause the |ower

chanber 420 to rotate at a predeterm ned angl e when the vapor deposition
source has been depleted. Then, since a new vapor deposition cell A wll
be positi mwawﬁion near the 5 connection port 411, the vapor
deposition pr ch%éor(c\iﬂl% t%eihé: &Qgén'? ‘i‘r%ﬁjniéfn, QﬁérE %fé‘ﬁﬂ/aﬁék&Qnttﬁﬁ 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 exchanged without destroying the
vacuum state of the vapor deposition chambers. ~Accordingly, there is a further advantage

95  in that the manufacturing time can be shortened.



new vapor deposition cell A At this tinme, the upper and | ower chanbers
410, 420 can be rotated with respect to each other as described above, but
the O ri ngojo3m®43ont er posed between the two chanbers so thaCcTggremsiddefi ned
by the two chanbers can be seal ed. Accoyglingly, the vapor deposition 10
cells can be exchanged wi t hout any influences on the vacuum state of and
the vapor deposition processes in the processing chanbers. Industrial
Applicability According to the present invention, there are advantages in
that the substrates can 15 be successively carried to the respective
processi ng chanbers in a vacuum statg@Qd ghe nmulti-layer thin filnms can
be mass produced by sinultaneously performng the substrate | oading, the
substrate cleaning, the mask attachnment and alignnment, the substrate

unl oading, and,the plyurality of vapor depositio I , er .since
t he vapor 1depos1APia(Qng8§15Ia%§’r gﬁaﬁ’f’%c?‘i‘lnﬁé i ?xg% I%r?;lecgrf)ﬁglg&n%? ge?l ﬁge\gg{)g& Irﬂ%s
deposi ti oRrRALH&ESoMpEsingst al | ed in the respective vapor deposition

chanmbers, "the multi- layer thin filnms, can be nLifa tured w thout bei rag
mut ual by cont ang Haeasubstrate gairying shambsicia Whieh RoplYFAITY, §h BPERES AP (P cel
exchange I i I I : f hthd

cells can H@g@}%@aﬁgﬁs %/I\}@ %aﬁg(ﬁtso gléagt% ﬁ%%?ér{g\ft eérﬂ)?/%léﬁ uﬁ%b\ét?&a{? éodg]ﬁ%? Eié}ssit/lggor
deposi ti onleaiappensk Adgonditnglbsiratchenleadingaarfdurat ipbrralitylvehtvape degositiont hat
the manufacturing tjinme can be shortened. WD 03/043067 PCT/ KR02/ 02135 16
CLAI M5 1pﬂﬁﬁﬁﬁbﬁﬁ}ﬁiﬁ§mﬁﬁ4t if acturing an organic el ectro-Ium nescent

device for nass sﬂsﬁ?ﬂé@ak&ﬁyg REITR ihsBd11R8 in TheAsubbtRR@ EarSHRS thaitRr Caf dayiyi
chanber in whi C?‘I a plurality of openings are formed and a port

i nst allDed ssiptipteatorciseemitdios Withr theeubwrad sl _étmﬁél( ri?aﬂeéfateéa‘éﬁth]_@%%sngfb% Nﬁ‘ti‘!éls
T A e

therein;, “a substrate carryin ans
i nstal | edchambdieasbstrate carrying chanber for carrying 10 substrates or
assenblies with the substrate and a pask integrated w,th each .ot hﬁr, whi ch
a plurality of chambers attached to the openings of the substrate carrying c arhber,
respectively.
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 chamber 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;



are processed in the plurality of openings, to next openings in the
substrate carrying chanber; and a plurality of chanbers attached to the
openi ngs wh oBlogdosubst rat e carryi ng chanber, respectivel yPCIKR2/0T138
apparatus as clainmed in claim1, whereiyy the substrate carrying chanber and
the plurality of chanbers 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 structures is connected with a substrate 20 carrying chanber of an

adj acent uni t siy UekUiiBe VdiAnAer AREG GOMNEES ak itRE JIRktloRRinamMshl L@ oft kamber
of one of the unit structures is connected with a chanber of an adjacent

unit st r sdlistiete cairgingaehiimberdind Thaudes paratpurbandd ddomeandi n cl ai m 1, wherein
the substrate carryin hanber. i.S,. 25 uf act ur. o 0X
t aki ng the shad§°83$§géﬁﬁﬁlaﬁfngPﬁggaﬁﬂgﬁ¥@%§ﬁ%u§gC%%ﬂ%%ﬁﬁpdgklgggﬁgggg
line as atwh&leBing4ind Hae agipg Pdrtisndesdedrod ik hligreheant thambantveieh i3 ibdialled
plurality of chanbers caonprises: a |oading chanber @j ch is installed at
one | ohgi ehdinaperdpgl 28d haped pumSt P4t and 30deddr A4 FgPRIAIDH Y BREE FARISIEs a

punp port cﬁ%ﬁ%ﬁ?? i My ar s@ﬁfeﬁéﬁ%@%ﬁg@%ﬁa aqlg %ﬁ%m orf Bl Rd upshsghber

which is i at the ot 0 of the substratie carrying
chanber agell potlragestiewlpunp port and a door; and processing chanbers

i ncludi ng. a substrate cl eaning chanber which is installed at the opening
and has a punp port and a door, a mask alignnment chanber which is installed

5 at the gpeni nphARPpHA®s BasPHIBRNROH cRE & (B6fein @Bch @fpthe”\&hbﬂ Vegdsiticapor
deposition chanmbers which are installed at the openings and have a punp

port afAd shamprs fadhsssonipsises e aptarypaper depasieas ¢allepxpchange MpasAppHARE AL as
clainmed in_claim erein_each iti .

further cﬂjl%?ri ci%%l%gr %\A@tcéﬁj)? 3 \?zicﬁgrrle(:?é% Ql’?tcgg%%%{cegﬁﬁggig é)(r?lgragp Jﬁg[}f(r}]ﬁs@ i clrﬁ%fl ng
an upper tighaamer degokicibn haambec andechirap ot ta domrediaatbet ovttitte iy apatably

depositi Ogor(lzneelc’ledptgrt%e ?fpper 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



t he vapor deposition chanber and a punp port, a | ower chanber which is
rotatably connected to the upper chanber and on which a plurality of vapor
deposi ti owomelok®enr e di sposed, and a rotating neans for @®aNgRIg/0213e | ower
chanber to rotate. 15 6. The apparatus @$ clained in claim4, wherein the
processi ng chanbers conprises a plurality of chanbers attached to the
openi ngs of the substrate carrying chanber, and the chanbers for

perform ng processes of substrate |oading, substrate cleaning, mask
attachnment, mask cl eaning, substrate unloading, and the |ike, which require
vacuum angttgﬁegtaﬂw Q1 de§ RNV VRERBY Yap? RBodibe I RIrhe@RiileaHe nRfveng
configured to be separately attached to the vapor deposition chanbers
linearl|y opertsindee bipngiode of The Tt apgh doveer wailseandcthaimasdng paréy &E ihen refeadei n
the substrate caryyi neans conprises rails, noving parts noving al ong

t he raiIs?qgﬁﬂmgﬂhéfﬂgk%nﬂﬁlders attached to the 25 noving parts for

hol di ng substrates, respectively, whereby the substrates can be carried in
a state where they is attached to a conveyor, belt type novin ans. .8. The
appar abus 9as cl Brnarparaiuscaslgimed mpglaia 8w ?Féll’s%ﬁ%rtc?‘éﬁ'éo%vﬁrt?ﬁ?gt%ﬁﬁ%lﬁ?g
conpri ses i r ; ar

rail and gﬂ}yg%%p Oik)g?qo,%iogg anﬁﬂﬁggﬁﬁgﬁ%%i&%ﬁ@ﬁ&%?@ﬁgﬁb&y hoglrbrh gl?l Ps and
to whi ch anbsteehtisg aadictaskemareuitiDg0dic0w3iBToRCT/ kR02i1D 251 BEthel Prawidesc hed

at |l ower sides thereof, whereby vapor osition is rformed while the
novi ng p%??"%eeﬂﬁh?eg“ ?tE?r’i%C%Wén%%/haﬂTﬁP rﬁ%‘g vapy #89%?01{)@}@65§nd t he noving
parts are then returned along the other of the rails. 5 9. The apparatus
as claimed in claim8, wherein a concavo-convex baffle for causi n% gnl y a
vapor 1depd§i t i ofhd apnarasts ehelasned in glean ttoohd whersed vericahgansgpechamber
deposi tion_chanber n [ t] rfd ] t Qi ECtion
of the. ot EE ALve el BhSU et B bt it TRRREH bhRT O Rt oC
and t he - vap@ier gepdddticoRecttaehricsssinkchifbert fer popfoamato s sam®s of ajihpcesses| ai m
6 or 8, wherein a vertical transport chanmber including a vertical

transport panel for transporting the noving parts up and down is further
provi ded Bt veeqd f:phacR34iRgd S ARRAE10, Rieid hAUxifaikeRhhBs: iByHia ¢
processes.  11. apparatus as clainmed in claim10, wherein a mask
exchange ahanfkels pasitivhied for 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



15 a mask is positioned or a mask attached to the noving part is separated
therefromand stored, and a nask cl eaning chanber for cleaning a mask

subj ect edwDm®3m4sEdet erm ned vapor deposition process ar @CHKRIOSLHS
respectively at both sides of the verticll transport chanber, and the
vertical transport chanber and the nmask exchange chanber are connected
with each other through exchange rails. 20 12. The apparatus as clained in
claim1l1, wherein a cover valve is further provided to close up the opening
bet ween t he substrate carrying chanber and each of the vapor deposition
chanbers. P 13.T h@pamwr as tsrglimsddhailaﬁﬁd 1Bn whesdimtlie subdragd patryiag sugskr at e

carrying c n Sue that a is installed at one
si de” t hereo gS%% N %t%gu%‘s]? ru%& %e[ figrterd ?ﬁﬁ%ng‘?&%étefww thymbek aking
shape of athe)shap&difltlchadyhﬁﬂrlm|0Y9@ ?bne@%x}mﬁ’d haRrdlhe oPEstﬁhﬂetl%ldeQJ bﬁl&%@ﬂ”gs
formed on bottom s%doac thereof at an equi di stance froma central axis

of the bo¥omadvipstatedoies ?emé:ﬂ#/ﬁlhﬁaﬁazwbgfbls substyatea caribe ogpies bit aausing the

cl ai med i ncepbdi dMafk3o roMier €i N the substrate carrying means conprises a
central shaft installed at the center of the substrate carrying chanber
(taking the shape of the cylindrical or polygonal box), and a plurality of
substrate hol ders branched fromand installed to the central shaft,

wher eby substrates can be carried by causing the 5 central shaft to
rotate.



