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ELECTRO LUM NESCENT LI GHT EM TTI NG DEVI CES FOR MASS PRODUCTI ON 5 Techni ca

Field The present invention relates to an apparatus for manufacturing an

organi ¢ el &l a5a3deym nescent light emtting device for magsrirasiyssd on, and

nore particularly, to an apparatus for nufacturing a nmulti-layer thin

filmof an organic electro-lum nescent ITght emtting device by causing a

substrate or an assenbly with the substrate and a mask 10 integrated with

each other to be carried within a substrate carrying chanber, and all ow ng

processes of substrate |oading and cl eani ng, mask aligning and aligning,

vapor deposiApPIRARDE FHRMARUFACTORING ORQAREC HIRETROCOUMINERTOr Med i n

sever al proCessTTErTﬂﬁﬁﬁﬁﬁ?T“‘TT*TT__“"TT7TT"TES_Fﬁ“a”ﬁése_VWEﬁ??'__"__

sem conduct or devi c&dGH & ST MEASYY BROIHIE BEON T ed,

processes conposed of numerous nanufacturlng stages are generally needed.

In order to performnultistage manufacturing processes, chanbers for

respective processes are usually constructed and substrates are carried

into th% cgﬂggegﬁg 93 90 t hrough various processes different from one

anot her . e, the chanbers have been disposed in a circul ar

fashi on, and theThspbsﬁrﬁWemmmaabhstmawmqmﬂnmmnomMMﬁmnnﬂ@emumymumﬂambers by

|nstaII|ng netic. bar.at the nter he chanbers or us r obot

o That 1BsTERGR G RlieBhe STise B s sl plcile Phiteldcf PR

process wi tdgpara@x@ CorGRaiiRR furing AhiiEdayer Ghih Fie of hmaigemc audtrbMiflinksent lfghher

chanber, t hen subjected to anot her process MA in the other chagg By
ver

25 repeat i righifthg sEVisE JTesuERE 7 MIbsHAG Yed FERRD I eith g SpbsEptgrand. 2

in a cage %@@eteﬁ%ﬂﬁéa@@ b{h@% foSbeaéaen&ﬁthﬁq §d§du‘a& ah?uim@ﬁﬂabxc amﬁmﬁng
descri bed above, the Iengt he magnetic b imted and t
substratesPﬂﬁ@ﬁﬁﬁQﬁmﬁeﬁﬂeéﬁﬁﬂﬁdmﬂe$%EEﬁ @mﬂ@dmmﬁe@mé@bemgg,wmaséqpﬁewe is a
problemin i rough
Phe pl ur al 175 ipbienBloibe LEUS dhebfopcBEly REmRUE RGeSl BT BRI
general |y used when processing small substrates. WO 03/ 043067

PCT! KFO2/ 03435 ound

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 magpetic 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 répea‘ting these processes, the devices have been manufactured.

However, in a case where the substrates are carried using the magnetic bar as
described above, the lengih 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 plurelity 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
carrying neans is needed. 1In a case where the substrates are carried using
the robot armin a vacuum condition, the robot arm cannot hold the

substr at es wisbhings@7 et hod such as vacuum lifting. Thus, the/xubsisates
shoul d be positioned onto the robot armgwing to only their own 5 weights
and their positions may be shifted when accel eration of notion of the robot
armis increased. Therefore, there is a problemin that it is not easy to
keep the substrates at their correct positions in next mask aligning and
vacuum deposi tion processes. Accordingly, if the substrates are carried

using such BmsoRete RbEVarth Aeapplibdio lafpBsuissnate,dnldditsed cartyiag rediscie deeded.
accel eration of notion thereof ile carrxi ngt he sgbst rates.,

10
Consequent | y, th&t@ fa5e FAsEhie Siuskrieharncanad vpna feparot el AP E] f or

carrying thg,q#lsthe A8 arnScdnBt 1RAS B subittated @EAP b netdd subleastaauailifime
substrate is increased, the transport tine is npbre increased_and.the size

of a carryiHgsc Hendesirgsessshopignled posifiansd anfeitiearobet amy PMprrin}éﬁl?Ereﬂ\mi s
al so | NG ea58dhes M froirdolifiSISARY Lo B Dherl difciotihs SrahéiidorlROBhBERSMsand

burden on a vacuum'punp is "al so i ncreased. Mreover, the transport

syst em usi nigcrsesell. aTheyblote, thern is houdbtbnb thairf is goteasy forkeer thetsubstigiea Abtheit hat a
substrate | gcated w thi i i he other 7
chanber anacofrémtﬂ?gﬁgfl{]%n%f%{(}rﬁ g(?i’ﬁ gﬁgéfﬁ%@.’%".ﬁ%ﬁ?@ C{S%t@gp%gg%?gé'r enpty chanber.
Thus, there are prohtmgl, ifrtht balisthiee asubstiedtengs hehladrdbet amyribportoedrmawi ce

to conpletet transport . 20 works .and_.the t t ransport works be
made in t he'tSudeberisht 8t 2 Fdpprdacsdlertio of H’é’%o%%ﬁ?g I;agﬁgchrrg&% it{ﬁ:i %lilb,g&#sqa
vapor deposidrstquciO G 1§ aflRhtrep0Bleflin gt BanspPotindeRqtirdd tor capiygetss, the
process shoul d be ceased and a vacuum state in the chanmber should be
changed t o HASEAOSIEEATE pressure state. Then, a new vapor deposition

source shoul d bepgsupRl iefle slzf FURD sibsEASas ifclBSA, e BardpSadmRkageei n
that it takes much tine to nmanufacture a thin film On the other hand, in

‘a case wherigcraased eudths sige ofimnutyies chanthyr posiigned in &y eyddlapha tapspatisystem
per forimee 10 afBGuGORER eIl MPArSHodth B Bic' duksifile X AAGACPARI d bOBerkl kS are

i nstal |l ed, PRSP T  ri's nation of respective layers of the
t hi n filsm betueepuipds 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
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

25  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 prc;cesses 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.
In particular, there is a great need for the device in an organic thin
film D schosus®szef | nvention 5 The present invention is GeiRlamlaized to
sol ve the above probl ens. An object of §he present invention is to provide
an apparatus for manufacturing an organiC el ectro- |um nescent device for
mass production, wherein when an organic or inorganic nmulti-layer thin
filmis formed to manufacture the organic el ectro-|lum nescent device onto a
substrate, nmanufacturing tinme can be shortened by efficiently carrying the
substrate angdihhiod x\f,i\# 10 JRAIGEN 1P SarbiBUBL Andr® i@ hfB6d kel Yordhe Weoide tihen
substrate in a state ere they are not nutually contam nated. Another

obj ect of tdiganie théefikni nvention is to provide a rotary vapor deposition

cell exchange apparatus capabl e of exchanging a vapor deposition cel
W t hout destroying a vacuumstate within a vapor deposition chanber of an
appar at us fRisclosme b i an 15 organic el ectro-lum nescent device for

mass praduction. tn_order._to.achi eve | ] e -ent
inventigﬂ, thereTkng?%ﬁf@E:n%%mC%g%&@%&3393%§eﬁ%ﬁ%?%@%@??%g éﬁﬁggggﬁFc
el ectr o- | unhaeseemt inttemiceisf 0 rprowds apapparatis dox, magafagmiigg Ay orgahicneegtro-

substrate carryin hanber in which a plurality of o i r and
a punp portm¥@%¥ﬁ%f%PF@HE§B”§%%?&EHQ%S§F§n?SPE 8?9%?@?%6ﬂ%§%§%%a@§4€%%ding,
substrat e 2QinGhaAR ifAGhed B SHanafat @R BRA brgasiv REkraleminsicentdienige anid assubstratagl i ty

of vapor deposition processes can bhe installed therein, a substrat
carryi ng neB#ERGEng me cpm be shoriepglsdy ﬁﬁlen%%FW§¥l% thersuhiete q.rglra ﬂ’éﬂ ﬁ%ﬂ ng

substrafes fheceasRd bRikhfveR H6R!dolthe SibsBRRNH RGRaté H/hBRXhey AP QWL A@RaWyt hi n
the substrate carrying chanbér; and a plurality of chanbers attached to the

openi ngs ofcontaelimm%st rate carrying chamber, respectively. 25 Brief
ol AP SRS (TSP s it
product i on exclmpediappartims .capabiebibexchahging a vapor deposition cell without destroying a
vacuum state within a vapor deposition chamber of an apparatus for manufacturing an
15  organic electro-luminescent device for mass production.

Tn 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.

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 ectro-lum nescent device for mass production according to the preferred
enbodi ment v o3/8sB7pr esent invention; FIG 3 is a side seeti®m@boymsew of
the apparatus for manufacturing the orgapic electro-lumnescent 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
t he apparatus for - manufacturing the organic electro-|um nescent device for
mass production according to the present invention; FIG5 is a sectional

Vi ew show ngedroStudifes¥die devide fir wizdd productibn 4Btdrdink ol teUirefdrr@l mbddimetrufect ed
with one another; FIG 6 is a schematic view of a substrate carrying neans

of the appaihaPisserdpventigiiuf act uri ng the organi c el ect.ro- | uni nescent device

for mass product ipGfR RGLQr&lNgclishatl BRw Bf BREMPpatafiteRt n@Rufabhifg the Srpdnic
schematic view of the substrate carrying neans as viewed in a direction 15

of an arr owelectioflumimgseent Bexdrafor sags produrtion egrasdingfo Hspaelaresembpdiment of
manuf actur i d i.c.electro- |um nescent device for mass production
accordi n% t%gg%g?ﬁélrg‘%g{rle ‘erred enbodi ment of the present invention, FIG 9
is a side secti ol disevpendpettine vappaf atuit streturravhidhaeomsirictsghe Rppasetgafiiitc 20

brof erred  EABORTRLE o P Yo BEDRR RO ER AR Bpffdf sl MSaAp R e
per spect i veprydeanin@éntivn; apparatus for manufacturing an organic
broferred embodtREr ot <EHRRbYESSRe A /HEE SHReros Do 2h ES YT 8% vi ew
of the appafabdsed With faatodet;uri ng the organic el ectro- |umnescent device
for mass product II‘?C? éﬁ (i:scgrs(cjzlilerrlz?atitcoviévt] %f fausrutbgtgtc %211%51%& rn?éjanse %P%%i artrpﬁng}atl.%f 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;

.95 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-

lumpinescent 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- |Ium nescent device for mass production
according to the further preferred enbodi nent of 30 the present invention;
WO 03/ 043060 f¥whk5d6R02/ 02135 5 FIG 13 is a sectional view9ikraziasary
vapor deposition cell exchange neans for. use 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 apparatus for manufacturing the organic electro- |um nescent

device for mass ProqyGL b QBAGRIONE 8 aliGraly fadf AERRUtich ¥R kiAAze Beais fbde
for Carrying Qut the I'nvention Hereinafter, preferred, enbodi ments of the

present i nwenti dre apnatatisefos prnafagadng the omagie dsrodPIPReFER et HEEIOf FMathe
accompany g AN ASwild Gindpiksnfilly@XhofiRd perspective view of an

appar at us for nmanu AcLur ng organi c electro-luninescent device for nass
product i on accor BiGhd4tio agpeppedtor v shomtiegithednteriof of the rejprsvaner d4peeiHen on,
FIG2 is a front, sectional.view.of, th anpaat S LI dighilhe

or gani c%el &€ ret?){ﬂl%en%%aé’(gnﬁord‘«g%ingéhef gfp msgf%rgl%%tﬁngﬁ ccor ?1'}]{9 to the 15
preferred eshddidandevik foiheappesiaodon acvedingdnthegnebeili@eBtips a si de
sectional view of the apparatus for manufacturing the organic

el ectro-lum nescent device for mass production according to the preferred

enbodi ment mkt K188e Rir €ofNne NN Bt ThtioAS shown in these figures, the
present invention conprises a substrate carryi ng chanber lﬁ% on vvhi&h a

plurality of opeHpisgalton praferred; sialodiments ohthsPresEydardiing vl brsapiaingd dn
formed @nd @ AWk RRERE o heYcdotnphfihPdh@ihigsa Substrate carrying means 200

installed in the substrate carrying chanber 100 for carrying the,
substrate, whi chFielleisam cpplodessperspelivgonie™ of & GRPASHES §9f PABIRAGHIERSGP ty of
openings 110, to the r | 36, b b RRsybekERlE $ard ViBgnedanber
100; and ajog%aﬁ&rcaleﬁ%ﬁogﬁéﬁgﬁgrﬁgﬁ%ﬁgﬂn};ﬁ}é to ?’Ee oper?i%ngs ofﬁthe
substrate chibotieteni 00the presspieinvémien,FIG25 isTa Gositsstional vicwaniiiye srpataienider 100
I's manuf aCtnlljarlaleJPac{:uQin%Q}?e &‘g’&ﬁ?: eollctact?or]lu%ir?e@ %t‘t %gvice 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 subsirate 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 phuality of openings 110 to which the chambers for
performing processes of subsirate cleaning, mask attachment and alignment, vapor

* deposition, substrate loading, substrate untoading 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

al i gnnent, vapor deposition, substrate |oading, substrate unloading and
the like ceyo bssbosstal led. Further, a lid 130 may be i nseabiked2/4234 he
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. The | oadi ng chanber 310 is installed to an opening 111 forned
at one | ongit udirhalp@agyobt thankP SO0 dleBeraRy ropieiseshabading @Bamba 310c| udes
a punp port 311 and a 5°door 312. The unl oadi ng chanber 320 is inst.alled
to an openimigeessing febambats 200t fae vapasderositony Abdi AFIFAIPTRHERCE AchE SBINAYPEL e

carrying c . ) | Eﬂl&g P in@ 100 @m3d At ohbe
plurality %nggélcge.%gi r}glggﬁ%%éer ub??gSg?lgpiHﬁ%glgcli ?%én?gg?h% openi ngs 110 of
t he subst r dbegitdimay emipfichastbetrate 0D shember HY anddeslvdes aMMBRCH. ﬂﬁ@‘% a
chanber qyd ggfh 10 of the processing chanbers includes a punp port 331
and a vgﬁor 85p Sition cell port 332. The processing chanbers 330 are
installed to theTapenioading thénbdr 126 seatalleddb en engringi g fermathertbe Otheso as

to performthe processes. of .substrat.e in
Al et EBBRTALEBLT POAHRG ALY R0, SRl bRk B 5nd
cl assified 4 @320 5 Ut plakBrycf padtesthgechanbas 39hirelinstailet velths opérangsulrp ofor t
and a door, a 15 mask alignhnent nber ich is attached to,the i ng of
the subst réb%S‘%béWt?icﬁﬁylﬂ%ﬁ%ﬁ%F@&%tW?ﬁﬂtﬁ%@ f&™ H?Jﬁa%% ?hagf’?gﬁamgg%r@f} and
a plurajg tYorgfe HRAnE SISk iBludshAIRRorERe hnd b vapurdbpésitivhuel pott BE2.punp
port and the vapor deposition cell port, acgordln to tq?hr resggftlve
functions. Each &he prrsessingcehasibar Bhmb dstalied to di pRsngs SLH of (s S bsHalfiner
that an inl 0 ﬂn%o% | foof dioaberf HRP phdiBdsBOTor RbMAROCIABMES inidsioN
port 332 focg}r?[%étgi? atlroﬁ)oogé ;Estt?bé%r?a}te clpeargisng 0appar at usc, a rgrask
al i gnnent  aipamadn smé rligimeentayper deposigipn.iand teelike.| Nheasacesting pRambFEAP
deposition pracess is fornmed at . : ; rPAPa B4 2 331
For a  vaculfpaaPa {REEar (Beuipe fyteh MHOCRERRLs (1P Yinky forPAiRa 865 <

15 mask alignment chamber which is attached to the opening of the subsirate carying

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
90 is formed at the top thereof; a vapor deposition port 332 for installation of a subsirate
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
95  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 lengih 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
devices to be manufactured. For exanple, in case of the organic

el ectro- | uRgdesRSIRE devi ce, however, the nunbers of openppggkrasGhishanbers
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
straight line, a doughnut, WD 03/043067 PCT/KR02/02135 7 or a U
character. J.npddidde@n, the substrate carrying neans 200 conprises rails
210, noving parts 220 which nove on the rails 210 in a one-way .direction,
and substrate holndeddition3 theasubsietie qarryieg PsansRP FRINIEFT Eﬂllzﬁgo’rlag‘”ﬁ%maﬁg t he

substrates HiehAmovdb e gauté 2855 oﬂethjl)sdﬂ;]hrcﬁ&?, Rh& SRtk AbldERO36 wemhedt es

be carried in a state ~are attached to a conveyor belt t%pe
movi ng nearts theThevipg pargd 220y fopholdingitheysubsirates thergomyr dngyelia swetthisrreREY can

be sequentiglly, g@n\éﬁgtes 8L 20900 Vestdeh SHERSBES bieV StaRRQCRSS Lo ltRES 5e 330

after the respective processes are conpleted therern. The noving parts 220
. Wth the fimodiesesisbstrates attached thereto 10 may be sequentially

accurul ated or cqll ect one si f the.su

(al though not shadmaepy Soniioadel 22l er 5 A" Bl Salot b ks DR

fu[) ther i n&ﬂ&@%&v@@%@ﬁp@dtm I:Eél&ssif{]gOEhaﬁdr‘:ﬂﬁei 36 afve mpeedp:agivizlpﬁo@issesh’ﬁe
substrate carrying. cha 100 so that_.the openin 1 ocat e the

bot t om of t%@Péﬁ%’s@P’arb rPPHEe @mw%dﬁ% ﬁﬁlsgﬁdlﬁlﬁjggﬁtﬁs %ﬁ)ﬁc&fc{iﬁmfeﬁoe 15
cover VgJ VenMiR RqsRahiiyscciRANSedld? chitRitdtah Bnsdiisbi hé entkehid esr@@dcliambeower ed
into the processing chanber 330. It is preferred that a generally used

O-ring be Jsiéhwuaknetfowehl i ng means. As described above, since the
substrate carryi ﬁgsoglé rekAQ ks rht?@ﬁf’}%&g FIIR4Y fo@er RENEES 88 vANAIIET S
ep U

330 upon the vapor ositron of the substrates, the contanmination 20 due
t 0 evapor atfedclgsing thempenihg 1pP of B sithsgate lvampiag shamaber 480 sp st heopering L X hi gh

degree of [oGated e %o&gmr%%i #t %ﬁ&?rgt'e 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 whol_e.



As anot her exanpl e, the substrate carrying neans 200 may conprise a pair of
chains and a plurality of substrate holders attached to the chains at a
predeterm ned interval, so that the sane advantageous effects can be
obt ai ned ( 8¢ bwd@dsynot shown). 25 As descri bed above, the pgyhaiosaiigs
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 repeatedly coupled wth one another as shown in FIGS. 4 and

5, the confi gur atTgnisShgihe @Bt dificiubds 180 GARNRE HRASR ASAb&SNA a W18 -of
03/ 043067 PCT/ KRO2/ 02135 8 That is, after the unit structures 150 |n Whl ch

t he one chaﬁﬁ@trataﬁarramg@h@nbw ag¢ intagzally Somaady with cachrqtherrg achospatortignel 52
N
integrally fof Eﬁ% egq . Vefﬂc I?es?EaﬁfE%fZ%? ge&,*aae&;g) DR to YRe hndthe2iE 16 1%(990113

portion 151, ere bonded to one anof her, the top
portions 1511 of the hdjacait HMﬁﬁumﬁsI@twmmmmmmoamm eaclzethenihiosgh PpeR wi t h

cach othgr LIRSHAPARRCLGRTTYI Al 1B PR 1u808d S0Rn8, gl g gBUlgl ¢ at e

carrying cha accommodatin e su ryrng neans
therein is dehm&ﬂatmm&mmbsﬁMGwmg)maqscﬁOﬂlthmrsmhsﬂeﬁﬁed, Ivchemds ﬂa@é:mtomnl t

structures 15 | ed. wi t.h h ot h Vi a
respective Bﬂ% fssz %’% g}a uf“g FHFes ‘Iiéo 5’\,\/8{586’@% ?acég’%mrtv svt%rluastseO
| oadi ng  an¢has ﬂﬁ&%ﬁ;&bﬁvdlﬂieﬁkﬂdétmmd fua@teﬂf@ﬂﬁn@m apbi degbsitibh, fubstrheloadag

shown in FIG 6, the u |t .St ture y be configured such that
separ at e toﬁ“dash‘és nB‘i‘fg’Sf?ldsgli%jza are coupled with each other. A

substratg carryi rlngrtﬁaaa§ 51?&(»}1 W £16. &, hOmRt@iYmusd (30 4y Del onRERRP5RE thit FI G
6. FIG7 is a schematic view as viewed in a direction of an arrow a of

FIG 6. As swewir tpnand bettom pertiens 1el umsequpled vl sagh Aflefreans 200 is
constructed in tmestg{rﬁe%Ln&Bgure 2 é@whéﬁwatswyts&ﬁ iﬁ@o%ﬁ%t 8. 6.

portion 151 of the unit str ses ail'r of rails 210
conposed of Fih 7u=ppe¢herrmt1b v asavielverd in@widrecticn ¢ @12¢Zrova@df BngApahara: m20

v, 2 onf i A Syl LSS BB fet SRR PR BinPOEGL
directi oh astdlchﬁ\e\wtehﬁothectep@srﬁonolrsms‘ tlmanrhosmmdure 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 retuin 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 layet, 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 at a longitudinal end of the successive unit structures, the noving
parts 210 av@osnonmeyed to the upper rail 211 in an addit ipgrairogasber and
then return in an opposite direction. Ingaddition, as shown in FIG7, 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 rel evant noving part 210. It is
apparent that the mask 222 can be exchanged in a separate chanber dependi ng
on the respgepbitdafr0d€ssass, ahd thichBkeygacdebsity pistsresnmadddafir unimachiriag

organi c el ectro-|um nescent .devi 0. conposed of .a hole injectjon.]ayer,
2 hol e t ranSBRiEHve aygspie G ﬁ@vﬁ oicfhe %fo@  pianical pifl gpe E%?FH 3%‘;‘5@4_ Y67
PCT/ KRO2/ 02{4:3Rceslarl I BNSNRE tthd fépdctive @R HrO6k8sng Sehiieie fibinkéne PioBlte S8inpg
pressures needed for manufacturing _respective orcganl c thin filnms of the

devi ce are Vi@t i éspordingly, anehoaoimBIG Trifuis, prefeireds thay, thectceReSHYS PIRSETSE8I at e

the respgct ipsg ydpi de REBE SR INInGRBIBRIS HJHBM P8 AROERGEenUBE B’ andd)oVBs:
Accordingly, as shown in FIG 7, it is preferred that the respective

processi ng Borbbrmbds $5hmsisehpbusing thh caver oalva 240 eohihssetiifefmeans 48 ap dp Hisd
bet ween t he t io 5 i: 1 er
Vel ve 540 ahGTBuE e Sodhfi) OAS (e e, 3} BRC RS it bl wRM
enmbodi ment . fléw of partislasbe prevanted ty dompdicatingpy ptteihrangh mindgh theibartighs praiducetl] ow
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of the 1Mmi tcaptmoed twasd feGsubstrute 2P ahd ke rheskcZ? twdwevdpoweepbsitke (sfebsd mat e

221 and the magk 222 e vapor deposited (refer to a dotted arrowin FIG
7). Furt her$fste ,anPWéngf%Bénenti oned processes of causing the noving parts

220 to be conveygghdrobd) %M&@ﬁaeﬁ@dﬂeﬁ%ﬂ&e@@@oﬂ @uiife BRttsvied panIxeangi ng
the mask 222 within the separate chanber can_be perfornmed by u5|qg%§w
shown

vertical tremspsdtiodeapperralgdl anditonhiesieturneg aad exAiaring Higrpasks 22 76t
i/gr ﬂ (C:;SI tsr%E%at% chh@kr .ai’betfb?foﬁﬁé%isf%iné LARSRA! frafPaREEMAG0 doNGluARk a
port panel 161 novable in"a vertical direction and exchange
rails 263 dixshomedhumbers £Z4), hyshabove Fit% Srand9s
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 io 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 chanbers 170 are di sposed at both | ateral sides of the verti cal
transport ey@odxaBosi60 with respect to a direction in whiclhcttikRosmngessi ve
unit structures 150 are coupled with ong 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
el ectro-lum nescent device for mass production according to a further

preferred nduadhem R tRipréhe: iRv@Sion shoviy anthe Gigureshis a tkthiical Fedmttiohayvbew of
t he apparatus for _nmanufacturing the organic electro-lu '_nqupce t 1J(igvi ce for
mass pr odud?ih P dbingiaHed eborg gide gf dhe pubsiate tAB YR EEHRmBE! eﬂg‘?é figie

i nvention, 3ndifsl Gambe 108 ifftREd LOBRE ME BUHOSS o dYBndrddaP8F flYgorfaPox, and a
manuf acturing”the organic el ectro-|um nescent device for nmass production 30

i
accor di ng trduehy qfoperingsdd O ermformerben 2 bettam airfieeidhe subyiralgcrgHing thaanber
preferred O%éﬁéq%ﬁ(ﬁ:?tmﬁgﬂoﬁ%%ﬂgﬁs oﬁtﬁe goodi nent of the present

e C

i nvention shown in"t I'gures has a technical feature in that a punp port
is installed at Bnehes,tlie sofstiateecastying maans 28 acpérdigechahd erese@osmbogement

bstr at Vi Q. j f ,
St AT SRR O U PR U NI dner 00
on a bott ormlgtyg frechamf ofttiecydinbiséal at golgadsray borg a phastiie of rdsls 260 beenclkenl from

equi di stance fro entral ,axis .of th 0X. rther. the. substrat
carrying \ 5615% %ﬁod e l(l}“ Y Qﬁr?'g@sgrﬁ{é @%ﬁd#@eﬂfmﬁ%%%p&? é’i:“sfalg[y &ntral
shaft 250 irpgd 2bd, eekpadtiveResd Bt Ripartive BEbsEuRS tandbeccapaéd by Rausirpamibeenti)O
taki ng the shape of the cylindrical or polygonal box, a plurality of rods

260 br anchelaft eoddo RE- central shaft 250, and a plurality of substrate

hol ders 230 i nst aklgd:ite hbeutdtiiealatdhgUharhBer 1006850 b& RO WaltYa 1ig 0
that respective substrates can be carried by causi n% the central  shaft 250

to rotate. 1AD. t ki suchiamase, tihis mefbsed sk thedid YAy rwRpe WithoomayihPedohe
De. pr ovi ded id Rul e W SaB R o eRohde, B T P Lot ral shaft 250 can
be posiiei oned. 1%hiEhafier @fdlemntvaml elepoditionaprocess bpobeen empletodebs chritel been
conpl et e_d’ shzralf? 2%8n1ts rcgillsed 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 o 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
performed in the next processing chanber 330. In the neantine, if a vapor
deposi ti on wwmorrasessef a vapor deposition cell is depleted r2i/kEiBmRIBRASS
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 chanmbers 330

W t hout destroying its vacuum state within the apparatus for manufacturing
the organi Gveh eiduph-thaimape degmitionesouce Hasbesm deplged durdtg tie re@Fcioceapdi ng to

the present_inyention. Such a rotary.vapo epositipnn cell exchan ans
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, a lower cha

er 420 which is rotatably foupl gd .V\«ithggﬁh}e& ugg.er chanber
410 and on whi chAg shrwi B FICy 1rsinesghe PYEDES Pt YABRT 0PSO oY 38380 and
a rotatisng Sorldt Qe [BREWRAILES 42PHSh s LRAMKQWRE, 168 FJtBRIcad 3R chitinued at e.
Thus, WO 03/043067 PCIT/ KR02/02135 11 even though the vapor deposition

sour ce has tnéiball thephpardepasitionreglls Acre cosprlelely peuspagdr  deposi tion processes,
t he vapor deposi N‘e:?ﬂ‘al?%}gériid% SRS ﬁlfe ﬂchlfsg;h%&{tliﬂveﬁﬁ&hm%g e %%QQEADS detail

destroyi ng the vacuum state wthin t spective chanbers shown in
FIG 14, siwiderefdrencpltafigiS. 1 yo &4 vapor deposition cells A are disposed 5 on

a floor of the | r.c er 420 gl I i r can
be conti nued un?ﬁ‘?sﬁs{‘]a ?ﬁ%i’%éﬁ%f*&%‘@g‘%@‘i ?ﬂéﬁ P @é&%@ﬁgﬁg&%ﬁglﬂg{ %ﬁ’?fé e
consumed. tder 23Mimabeloading ohaitsr 81 6.e cTheofibithie gindmard thersubsitatadioldsr 2B0 be
explained in detail wth reference to EIGS. 1 tq 14. The substra be
subj ect ed ti® CRied to itermest B@&%?l“ﬁ@i?g‘%%{ c‘l’?e‘ﬂhjflbﬂlehsélbgtffg%f;feg?%g a&%%ﬁ%]?der
230 in the JigadbRgrshaiinaim3d Qertdifeds UNE, ahetortadiagheshot depdRionhsdessat e
hol der 230 1's carried to the next processi gggghﬁ)rrber 330 In %%&f&t

substrate dndampisgessing chemkers.dhe giendayep o § Forpgd qnjag g5ent .tgﬁe'hen,
(rjnljle ¢ ;[ ?I \éar | Q¥ rmgﬁ%ﬁ?%ﬁéeﬁ i QEESERS FulthdrN@e RERGABSIRGoRabesed t he
yer thin filmis rmed on an assenbly with the .
' 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
catrying chamber 100 in a vacuum state by means of the cover valve 240 or an additional
valve so that ouly 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
attached to the substrate holder 230 in the |oading chanber 310. At this
time, the Momdifsagnschanber 310 is caused to be isol ated freoT/KRe2/8ubStrat e
carrying chanber 100 in a vacuum state Ry neans of the cover valve 240 or
an additional valve so that only the |oading chanber can be exposed to the
at nrosphere without 20 destroying the vacuumstate in the substrate
carrying chanber 100. In the sanme nainmer as the |oading chanber, the

unl oadi ng chanber 320 can be isolated fromthe substrate carryi ng chanber
100 by neans of Theméalfi@ureaddhd hrgarfit piesth@bimisasbsit datiee salonb by tpakemiogt

from the unl oadi ng chanber._320 wi thout destroying the vagcuu state .in the
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el ectro-lum riescent device conposed of the hole injection |layer, the hole

transport |ehgetodes hesehlinghprogesstafimetecti® thayesnufachigedofedes HRm PERERS ARd

| ayer, the t aand the like will be discussed as follows. WO

03/ 043067 ﬁ%#g%él%?%‘g% 12 The manufacture of the organic

el ect r o- | uni nescsinte die preedssoft peréorinng dref Vivhizage of ldasssbprocassinecios 4h¢ ng,

WV- ozone or_plasma, processi ng, .alignne f o S r.at.e k for
use in the %%ﬁiisélb%??enmfi aﬁ? %%ﬁ%a@tr%%uergo‘%‘l&&%%t {ﬁlfallﬁ]f’] t?‘lﬁl %ﬁggen%g(gcees of the
hol e im0 eGhifachaiv@rthe hrghrc thin Akpom addaipesl, vatvieahdiild be irestalled it gerfaampehe and
the electron transport layer, 5 align t of the.subst.rate, and th k for
the el ect r dYeLSS-t He SR W%?%SBP%@E%@GE e pgsk %rﬁélgngﬁé@@%?aggﬂwyss°§%5?%g
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processing for tRbe alignsdsueptistepand, magk manutaciaey Higdhing 58 4 PEE RNt
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addi tional valve s l to _ A stage where
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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 subsirate 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
froman evaporation source. In a case where a single furnace is used, 15

t he substr av@oi/mi3o66t ated to i nprove uniformty of the thi®CiKRer/01185 a case
where a |inear evaporation source is usqd, the substrate, the nmask 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
as descri bed above has 20 been conpleted, the mask for the organic thin
filmis remygetiondcdoitingrasihe hessertlinehtiadas] alispafongadt thetshbaifates suisdr at e.
Then, the substrate is_ ca[ri o.a stage for. the process of,

manuf act ur i A¢PS 1EPesilEg ‘°er§38q)hy'fhl'?é“wg@é’§’§“8$ mﬁﬁ‘ﬂﬂﬁ@u uring the
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el ectrode risvisEde epntied iie hegnprdacaye of H@lté"l?lfggdr%@t‘flgl colon 4exiFey 1 9% Y e f or
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structure is manufactured wth the organic thin film oxide thin film

ni tride thilaydti the eledroncmnspert ilml‘,tfﬁ?érgéflﬂqeoﬁfe aaepgsh Wgaeonelages, ik heitpe

protected fr [ t | Shif-fe HhcQXygen. The above
processes alF%’@g?Vr?u% 5%%%&%%%%%%?%@%&& tre%ypépr al i]?{?cof gubstrat_es 30
221 in the appar &fhen shar amagafiaclecre-hopindseerd dgded 5 miradactued, i prosweing

device for mass WO 03/ Q43067 .PCT/ KRO2/ 02135 . d i.on: I o the
present i nVBRTPISH 285154 qréla)anggaﬁugpﬁgge YFhe Osré%é(ﬁrhg{ ggﬁslc%? %(lﬁgg&ﬁ %ﬂ% ﬁ% :
r espectigve mbaebermudOR ibyot hecsssds tto didate ahe whit goroeasisg 2B@nbédrn feone @ve

where the process for manufgcturing such.an o nic.electro-Jumn nt

device is apibeedvify velxes. Eﬁ%@?u%@g‘g‘f O’;rﬂ}et W@g]f%o?qél@%‘?n% n(?f]u{?%lex%egﬁgeﬁy
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the hole transport layer, the light-emtting | a%/fr the electro tra&%port
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such an organi'c el ectro-T-um nescent device is manufactured, the processing
pressuriés reseliage f dimmbem LT & deurdnfigureh esuele Shascthe visasks g2di disehapgeds aftersthar e

| denti cal V}Aestp%ct?vréevapor 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
25 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 pnent can be excessively increased, it is preferred, as shown in FIGS.
6 to 9, thavtoohessane unit structures 150 be successivel pcrmRrozoiiesl to one
anot her, the two-story rails 210 and thgqqvertical 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-
original positions. Wth such a configuration, a procedure of the vapor
deposi ti on HHKCEESsiIAS ofithe vERichlowmspoFhalianiter sovtiat ehetdiffersatidtdsasfem@®s 23Ad t he

mask 222 are ved al t he respective 20 cha s 300 i tat e..where
they are atcﬁﬁﬁeﬂt%’g@fﬂ%" vi%ﬁ‘%ﬁf’lﬁ dhe sppvine p b@IFrlg%er& %’a?nrey}'e faleans
200, the reasRgsdi RaYRPAG0AEP IS Exddengy AFIESER Snd ke efel suxradporT bgmsitioh one

unit process has been conpleted, the noving parts 220 with the substrate
221 and t hé™®#®8k% 222 attached thereto reach the vertical transport chanber

160. As this tipepedbffeianbnddl D4Rr AephRalsS ss6® hatd el XdonPlAEE Sthe ar €
positioned at the 25 mask exchange chanber 170 | ocated at one side (e

A g.,
an upper sitevieg pRIG22Y aus thermasks 222 arq colleciadsipgrTershaidifo hsoabops mask "t he
novi ng partg Cl%gegflﬂggsfer to the exchange rails 213 through the verti cal
transport cha r and nove to the mask exchange chanber 170 | ocated at
the other side (&hg.is, theloowng pade 22 tangder 8) thefunphrerajleRt) &am theaymshen t

hamb that. th 222 al ' i i.S:
cepar at ed diasos paet B or g Gl EARon bl 18 i RBEKLOL TR BETHPelEL
mask exoharge ighadibertiod 6Ppdsie & @dndhD AireABAGT RCIOKIRG /02 H3bing THe wapot he

one side of, the vertical transport chanber so that the different kinds of
masks 222 YERPPIURD BfPEeSthed thereto. Thereafter, the noving parts 220 are

noved to the verhk @@ timb! @6 8ROk 20NARBBIRI 13GR: Moding herte2ehanrgeturaidlto 243 and
enter the next vapor deposition process.

) | s. 5 If the aforenentioned vapor
deposi t i on cpHertedsatethein auangRositiconp| B i, ﬂ{erfé’neqffﬁ}iozéhep@ﬁ% 1 Q@r%ﬁﬂﬁﬁtlﬂe
masks 222 gfe..60kl sgiked tﬁgﬁgﬁv&a%g@fﬁg{ to the above mask exchange order.

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 vapér 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 umber 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 along the upper rail 10 211 in a direction opposite to a noving

di rection &fo#dnasemVvi ng parts during the vapor depositiopcpkResass At this
tinme, the masks 222 attached to the novijgg 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 nask exchange chanber 170

| ocated at the other side (the lower side of FIG 8) so as to separate the

used mask 23dmbE0M0 6418 W 18 pRedlity R Papoll epbsitiol @Mtk disppsdtand 20 cinse noved
to the mask exchange chanber R

70 located, at the gne si de %t@&?egijfglper si de
of FIG 8) dhe lower shamlpes 4RO toretafrend R Phosistegpiad gnale whpt the NaPQs HERqSHIRD SPUSE
deposition1%5%g§§&égé%d;he novi ng part 220. Thereafter, the noving 20 part
220 is noved to |t§3 original position. Such a procedure will be repeated as
many times as tHeemginger now vapes kgpasition cpHed MEPQ:P@S@W@F@ hrpslogationiea ¥sdi ng

chanmber 310 I ' gp@ﬁr- IS RASDESS 830 1 n
the pre erfgahgﬁﬁgg?ﬁggpqg%%gh I OEﬁé@Pﬁﬁgﬁf%gﬁaa%@%&?%I gane aslﬁ% t he
previ ous prrefevapeddepokitidn ndhhs. Further, the nunber of the processing 25

chanbers 330 can .adjusted. Accprdi i i I thin
i m manut act ur A8 b apt Sonebepian el Sbdbel D, SR bR g S St
att ached t cathetheeas deodbdd abevs, birhhei Owriag iiointerpdsed hetwepr heewsichgmbérasber
330, the space needed for jnstallafion aof t appar at.u n be reduced.
Further, t H8alSBgcgs 3‘3&?68?’ tf&"e‘b”&c#‘?%‘?fs 8@10'?3 gf?flra rfg‘écoﬁ‘%ﬁgﬁ@bﬁapf) LIS ﬁﬁgﬁ ur ed
to 30 jper fRMchh ®eVaRRingd€ RAtbET &y Wifflubndeb@on @ik eManim ERROLT dapdsd vigon cel |
using the | ower WO 03/043067 PCT/ KR02/ 02135 15 chanber 420 onto which the

plurality olepouien paedsessiip fhsprecessing Fe@befSsposed 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 positio jal icghilithn near the 5 connection port 411, the vapor

deposi tion procegs c fig b§ th%%%siexpcqﬂye%ti%n,%&fe U R a9 A 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 subsirate 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

25  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-ring.is interposed between the two chanbers so that spaces defined
by the twowdheasrs can be scal ed. Accordingly, the vapor pdeposbpiien 10
cells can be exchanged without any inflygnces 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 vacuumstate and the nmulti-layer thin filnms can
be mass produced by sinultaneously peciammsng the substrate | oading, the
substrate cleaning, the mask attachnment and alignnment, the substrate

unl oading, and the plurality of vapor deposition processes. Further, since
the vapor deposi h'nO:% &t%{ds%o?ﬁﬂﬁ@fa&hﬁ%% bigahRNledioNdSiREcehh @eWRPRE madd
deposi tion sources Pe.hnstalled in the respective vapor deposition
chanbers, trveduetipmicompegiag: thin filns can be manufactured w thout being

mut ual | y; cont ant paed o}, 0- AN chaSlRE S, Wik ObREN! BPGeniRRAR] i cel |
exchange neans i s Used rn the present 1 nvention, the vapor deposition
cell's can hadexmhanpet isvnstabbet sathet choyibeny fohperformingusnbsirae dading: sbsiy@por

deposi tion chanbers. . Accordi ngl there i.s a rt Y 4:n. t hat
t he manuf actGM %y I??S}‘reglﬁ%ﬁmﬂ E%BW%nLg'g‘?adeé 6@] &4%@%5}3?_)&?[’/1 k%g/ %%?%Egn 16
CLAIMS 1. pdeddepairbdinsthldsd thewef act uri ng an organic el ectro-|um nescent
device for mass production, conprising:. 5+a Linhear substrate gcarryi.n
chamber in whi ch?&UYSHHE SPTYsS gfe Ff?]ﬁ%smg?eesub’fbtf Wé‘?ﬁjc}ﬁ'lnﬁb’ﬁln%rﬁ Mg s
instal lgd sQndthal o harheiss Hah the ibekik Agd 8 ukek Ak eraledanittngich tHes t wiitle
cl eani ng, mask alignment, substrate unl oading and a pJuraIiL%§$f vapor
deposi ti on arppesesssddn dhn Phualit fAneawes Her wexh OPeniRgihly g WO ﬁ?‘ﬁé‘n&mans
i nstall ed icﬂaﬁnﬁ@ré %&pstrate carrying chanber for carrying 10 substrates or
e

assenblies wt substrate and a mask integrated with each other, which
a plurality of chambers attached to the openings of the substrate carrying chamber,

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 umit 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 of the substrate carrying chanber, respectively. 15 2. The
apparatus agoc¢d/asowed in claiml, wherein the substrate camrcyikmzehiastber 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 unit structure via an open conmuni cation portion and the chanber
of one of the unii valdalialUsiRmbeSs whahneGhadled sththe sthanbegpitdinarnadifabent
unit structure via walls. 3. The apparatus as clained jn claiml, wherein
the subst r oSt ¢aIyHYE chAmReand el SaﬂﬁﬂﬁPgﬁﬁﬂf%ngbmﬁ% an el ongat ed box
taking the shapepQbe@inglchdind&s ihdiitBng AsR¥E QRanig cHAHBRNiCIOR ifstAlled\wed
line as a whole. 4. The apparatus as clainmed in claim1l, wherein the
plurality oheenwmitsesns hep sunpaert ang 2 dogn ipigpsk BHgmBent whareber jvduchris insialled) at
one | ongi t ugipal t prate. 33 (Y] ' Hges a
punp po(r'%t g%dtﬁ g oagtg?%%lggl%g%‘%ﬁgcaﬁ%%gg%zaﬁ%g pﬁgﬁgqﬁn@g%d?ﬂggfgﬁgnber
whi ch is i ndembtredvhith ardénstallaé et the npgningd endhaverropusip pdrbandsa¥apor dapesilign r yi ng
chanber and_j u np port and a door; and processing chanbers

i ncl udi ng éwggééfggggléﬁganing 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 opening.and has a pu rt and dqor. and a ural it ...yapor
deposi ti on { hanbgges ARpATAHS aﬁseggﬁ‘gﬁaﬁfll Cgﬂma? t leé)lbéﬂﬁ&hﬁg pth?"lcy a%oév%epgglgérr‘rp

port angh a dhaRBérs deERS icbindrisesCeidtarp Vbpor depsHRE talbbichafge mbus aphadiag s as
claimed in claimd4, wherein each of the vapor deggsitio lo,ﬁggggers

further corpppisthamier Whish fiag a GeRneaqIGOr SOBRETE 10 TAS ¥FRIR JEPasiia &t i ng
an upper Ghanhey, a\?b%?oﬁ%ﬁmﬁb@é}me&tﬂu&@ Pt L2 SARGICEHaS et WHidNCisViRRADLy

FE T
deposition cell” por ' _ .
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.



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
deposition cells are disposed, and a rotating neans for causing the | ower
chanber tow@bgisens71l5 6. The apparatus as clainmed in clai medkrobpesigs n 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 eani ng, substrate unloading, and the |ike, which require
vacuum and 20 at nospheric environnments to be alternately applied, are

confi gured iRchRel 3 enadahdshersdf! FEEEY Voo BeporiiRalis fafafiet iviille chaumbeihg
linearly or side by side. 7. The apparatus,as clainmed in claim 1, wherein

the subst r apmtsaegve\Aong onsfdhe wrpspridlower wilp and e\ magnd BISAF AR A o ng
the rails, ife D@L ders attached to the 25 noving parts for

hol di ng sub%@?gaﬁﬁggég{gﬁsp%cti vely, whereby the substrates can be carried in
a state where they is attached to a conveyor belt type noving neans. 8. The
appar at cl aijed, | |, ] iif HR51daRb-BomRk Do BAGS
conprisgi Zipairﬁggg%%%ng%%ﬁ%ﬁmﬁggaéﬁ%ﬁaﬁgﬁ%ﬁg s%%ﬁ%tare mﬁth.gn upp%r

rail and a dmyewapoaidéposit® fanediesuhgirapao tbe exyrsehtotbe wai deppsition chamites and

whi ch sub d . hed
A 8 R e e A

movi Nng  partédwesnvke aibstige oagiy chalidergadelic vnok deposition ehdnbessnd t he novi ng
parts are then returned along the other of the rails. 5 9. The apparatus
as claimed in claim8, wherein a concavo-convex baffle for causing only a

vapor dgposid.i oNThagepatdtud BE chitRst madidnt € 0P8, WhbRELE venichhgansp@o thamber
deposition chanber ‘and preventing_particles fromoccurring due to friction

of the railigcluding g yertsal granspait aanch dorrppeniag e SV PELY MR iPAY deWiber
and the vapgimdepasidd ’tﬁ%‘f’\g{ﬁlﬂt Sessihf cidthberld ¥or SRRRAIMSsefiSs 6f tﬁiiﬂﬁlé'ceisdésﬁ' aim

6 or 8 wherein‘a vertic ransport chanber 1ncluding a vertica
transport panel for transporting the noving parts up and down is further

provi ded befineenyd 15 BEaReS AR IRERATY LEcRY LOU AR SERSR T
exchange chamask isi positioined 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 subsirate 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
subjected to a predeterm ned vapor deposition process are disposed
respecti vewo ed/odbwtrh si des of the vertical transport charbEmROZMI3E he
vertical transport chanber and the mask é&Rchange 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 the substrate carrying chanber and each of the vapor deposition

chambers. 2 13.,fhe appar at us asﬂiLai dijnclaiml, wherein the substrate
carrying ch ftber 1ae a@%%”i‘sgﬁsr gl K € E‘ﬁﬁl}?ﬁm’@&% splstyafis paiTyivg meenone
si de t her eokomptiststahRneathsbf dis@ilRAlf e NGntet BAMBRNbISt { éhgmﬁoéxk@akti%e

or .pol ygonal box and has the plurality of openings

shape of a cylindrical ) .
fornmed on at%cﬁhf‘ﬁ?ﬁ evaiadrieah ar pojysonel bax)cgdiadlurelits 06 substyate dolderstbranchesk s
of the boxfodPaMONBNQAR0RE cEinkl KRUR Ity substrated: cal B8 c%ﬂ*%?r HRsids th

clainmed in claim13, wherein the substrate”carrylng neans onprises &
central Shaféntishshaffitpeefatst 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.



