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In addition, the EL element has an anode, a cathode, and a layer containing
organic compounds where an electric field is applied to obtain electroluminescence
(hereafter, it is denoted by EL layer). Electroluminescence in the organic compounds
has light emission (fluorescence) in returning from the singlet excited state to the
ground state, and light emission (phosphorescence) in returning from the triplet excited
state to the ground state. The light emitting devices fabricated by the deposition
apparatus and a deposition method of the invention can be adapted to in either case of
light emission.

As different from liquid crystal display devices, the light emitting devices
have characteristics in that they have no problem about the viewing angle because they
are a self-luminous type. More specifically, they are more suitable as displays used in
outdoo_rs than the liquid crystal displays. Various forms for use have been proposed.

The EL element has a structure in which the EL layer is sandwiched between
a pair of electrodes. The EL layer generally has a multilayer structure. Typically,
the multilayer structure of anode/hole transport layer/emissive layer/electron transport
layer/cathode is named, which was proposed by Tang, Eastman Kodak Company.

This structure has significantly high luminous efficiency, which is adopted for most of
-1-
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-1 light emtting devices now under research and devel opnent.

Furthernore, other than this, these structures are fine to be | ayered over
the anode in these orders: the structure of hole injection | ayer/hole
transport layer/light emtting |ayer/electron transport |ayer, and
alternatively the structure of hole injection |layer/hole transport

| ayer/light emtting |ayer/electron transport |ayer/electron injection
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to the invention, a response to the realization of further highly purified
evaporation materials in future is feasible.




In addition to this, the invention is characterized in that an evaporation
source hol der having a container sealed with an evaporation material is
noved to a substrate at a certain pitch in a filmformation chanber. 1n
this specification, a fabrication system having the evaporation apparatus
equi pped with the novabl e evaporation source holder is called a noving cel
cluster system A single evaporation source holder can hold two or nore
cruci bles, preferably four or six 3 crucibles. In the invention, the
evapor at i onf $ewide spagk detwdes thosubdtraté land thendvaportatien smresyeind dgsitbnirstef ast ,

Chermal 1y BEPGI ST elbk ok epiral B rHebaahe s ft e Hraraanar s « ne
i nvention taqe@bngitm, asethrouphpiedispeci fication is a fabrication system

havi ng a deposition apparatus, in which an evaporation nmaterial is

evapor at ed from alit agHiosy iy the fradisionelevaperpien aprapsbs ithutilization gHigiensye and
deposi ted Qe 1S o, 1Sk NGhiea i f | I.QN
chanber - whoy & PR e BEPARaf iR DHE DB AOTDEAR Whick it kY B O
conpr i si ngcausé thecfabmicatian icosts ebthe dight enistimedaviceftobemmtremely(laghuni t adapted to
nove) the evaporation source, wherein the evaporation source is noved in
the X-direction or the Y-direction, or zigzag for deposition. Mreover, it

I s accept abUsMMARY OFTEXRANVENTION rotating the substrate is disposed in
the filmfornmatiaq chﬁn‘oer, the substrate is rotated and the evaporation
source is noved sTiH’uﬁS _&??é‘?ﬂi’éq ?FeivﬁerWﬁB?‘&?’iaBﬁ ﬂP"o'l‘mH%‘EFslPe_trigé‘i‘iné% MAAL i n
fi'l mthickageasiveith@l Met ¥nit Hric@ et YdRtbP IR 1THRs] NViSULRE k@ RE il osed
in the specification is a fabrication system having a deposition apparatus,
t he deposi ¢ffisigndpparmeahsas possfhilech Bewexeapior e i toaditiamak evagorationesppamtes, ed
froman ev At 1 | L {: substrate and deposited
ﬁ‘ng QtifiL R %ﬂﬁ?ﬂ?ﬁrﬂ% ?ﬁ)&fﬂﬁge %Eﬁg%%}é?s \Ela?lo@.

over the substrate, lon C ere the substrate is placed
has: the evapor atAwobgotusfcthe invention is to provide an evaporation apparatus enhancing

the utilization efficiency for the EL materials and excellent in uniformity and
throughput.

In the invention, typically, the distance d between the substrate and the
evaporation source is narrowed to 30 cm or below in evaporation, and the utilization
efficiency for the evaporation materials and throughput are improved significantly.
The distance d between the space between the substrate and the evaporation source is
narrowed, and thus the size of the film-formation chamber can be small-sized.
Downsizing reduces the capacity of the film-formation chamber. Therefore, the time
required for vacuuming can be shortened, the total amount of impurities inside the
film-formation chamber can be decreased, and impurities (moisture and oxygen) can
be prevented from being mixed in the highly purified EL materials. According to the
invention, a response to the realization of further highly purified evaporation materials
in future is feasible.

In add_ition to this, the invention is characterized in that an evaporation
source holder having a container sealed with an evaporation material is moved to a
substrate at a certain pitch in a film-formation chamber. In this specification, a
fabrication system having the evaporation apparatus equipped with the movable
evaporation source holder is called a moving cell cluster system. A single
evaporation source holder can hold two or more crucibles, preferably four or six
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means for noving (a unit adapted to nove) the evaporation source; and neans
for rotating (a unit adapted to rotate) the substrate, wherein the
evaporation source is noved and the substrate is rotated sinmultaneously for
deposition. It is possible to forma fabrication systemof a nmufti-chanber
system Another configuration of the invention is a fabrication system

havi ng a deposition apparatus, the fabrication systemhas: , a | oading
chanber; a transport chanber joined to the |oading chanber; a

fi |l mfor natroables.hahiibe ijventierd thoetdperatioassyoe holdbaistmovedwhdhes, whenahe

filmformation chanber. [ ncludes:. an evaporatipon source: .means, for nmoying (a
uni t adaptBAVERERTSRRe i3 FaSt 2vask s Piisly ReBisdce ThRIATG, GeBpsiioR Rl Cusedin
adapt ed t by Dtheimeallyt deforfiédShskican bek@prsied Aewely.apor ation source is noved
and the substrate is rotated simul taneousl§ for depaosition. In the

F

configurations, théorligiration phdhs invsatien i) be Hiscdpsed dnrtbe sppdtieationsismat r at e
i s charactggl: [FTeTeE : r I : 1 he
£8bri&fidn ﬁgst?llﬁlﬂr%ﬁ%?a A8t ppirat ! & @hﬁ:’h h eva Qraﬁéggﬂ%eriaﬁ' i e

configurations, t mat’i on ch er Is charactertlze el ng j oi ned
to a vaculayapoerated Seinmgn chaprvationf snurceadispascd gppdsite fto arsubsiratwand deposdedber . 1 n
the confi L\'/Iéra#hie%ngﬂ Eehg igvaﬁqor at imon. source is characterized by being noved
in at |east Of tHE X4 VTR AREPRE v-direction. In the confi gur ati ons,

a mask is di sposadfihefoeitionhehasibestwindre taedubfitateMaplacetl] esidshdsr fitm- and
the mask is characterized by being a mask formed of a nmetal material having
a | ow coeffPraationchamberamptising: hansi on. In the configurations, the

evapor ation nat ejAdvapsrafibRécrtSahded by being an organic conpound or a
nmetal material. Wien main processes, in which inpurities such as oxygen and

moi sture are ni x&wanhioEmayving(a unitadgptednte movexthe eyaposatioisovsgapor at i on, are
named, a process il et g, feoh TLELT R ucdka L e HELRIIBAGT | @) $ad N the
evaporati on apparatus before“evaporati oh and an evaporation process can be
consi der edY-dizectémabr zigzag food¢pisition. f or storing an EL material is housed in

a brown glass bottle that .is cl d wth a plastigc cap,. It . is also .
consi dered t hat Qs s C?chpgéﬁF ﬁEg‘tt?]é"et?g‘?ﬂ‘Sa’P of rf’g‘pngttg‘? isﬁ%t’_ia?f’elsEL
mat eri al Id¥spasdd ﬂﬂﬂn@gﬁlm-iﬁrﬂﬂtibh Q@RAa@hber, t}iensdﬁetﬁzﬂjé lid k&ﬂteb)@nﬂ%ﬂ@%ﬁr&ﬁdrﬂmn .

nmet hods, a predeterm ned anount of an evaporation material contained in a

cont ai ner SP¥icasis meved sjmpllancapdy, Huevapemtionafpst denostionoexcellent i fdm

(typicall Ypici esgﬁni?orﬁ{\li\g/?i ble and an evaporation boat) placed at the
position facing to a rkpi ece in the evaporation apparatus. In the

transfer oper ati énconfigumationi efs ther mventioal to bo disclased éul thevispesifigation fis cal | v,

OrYSEN, MOy SN e Rl el R Sp i ik one
evaporation material is evaporated from an evaporation source disposed opposite to a
substrate and deposited over the substrate,

a film-formation chamber where the substrate is placed has:

the evaporation source;

means for moving (a unit adapted to move) the evaporation source; and

means for rotating (a unit adapted to rotate) the substrate,

wherein the evaporation source is moved and the substrate is rotated
simultaneously for dep(_)sition.

It is possible to form a fabrication system of a multi-chamber system.
Another configuration of the invention is a fabrication system having a deposition
apparatus, the fabrication system has:

a loading chamber;

a transport chamber joined to the loading chamber;
4-



In transferring the material fromthe glass bottle to the container, for
exanple, it is considered that human hands transfer the material in a
pretreat ment chanber equi pped with gloves in the evaporation apparatus.
However, when the pretreatnent chanber is equi pped with the gloves, the
chanber cannot be vacuuned, and thus the operation is done at an

at nospheric pressure. Even though the operation is done in a nitrogen

at nosphere, it has been difficult to reduce noi sture and oxygen in the
pretreat nent chanhemaeriimidh dambespittdae thd rdndpeth eRanfiRsi dered to use a
robot. However, the evaporation material is powder, and thus it is

di fficult to manuPvhetin kedilirigraation ¢hapder inthislessf ore, it has been difficult
to manufacture a to .em allow ng that the process steps from
the step of form ngéﬁvgﬁéﬁﬁﬁgf/%%é%ver a lower electrode to the step of
form ng an upper elmeinsddemaviagdh hnidadaptad @dnoe) dheoivdporapom sduress f r om bei ng
m xed. Then, in the invgnti&gi ? fabrication glgétﬁm ibs formed in which EL
materials and net al ™FARSAPT Qfabing (a unit adanted to1ofte) 408 b8 Bai ners to be

placed in the evapherid Qhc avapdrafiod sdiftet Renced ARPAN bavktald 8§ rbfagasport,
W thout using the traditional containers typically the brown glass bottle

as the confaiH@peayshyfongerastion nmmterials. The invention realizes
preventing inpurifj @& b&miBuRRioRe, M Xﬁﬁ b ThetennigNloapBiatibh | BdrVARCHAL | ON
materials. Aternativel y,_mlut [ s.acge t§E| e tﬁegt Wwhen' t he evapBr a?r?f;nlfé
mat eri al s &#bstiate iFcharagtenized|by being H) ¢raor bylowpprséaably hdo é9 apor at i on
materials are dirgcgly I nd..puri fied in the container e. pl aced
in the evaporati oﬁl glﬁﬁzé)?lgg%ﬂg{l&g\sn’t eo%ﬁn'sféérbn@?lg e@?mﬁgrulgicﬁaraf ﬁgz CLB i ﬁg%
evapor at i ojoinat era acsumApearsdngchdntbel fier vacw@ningahe fiknfEaa0ioa €himbéhe
realization of fuit er hiﬁhl%/t- urified evaporation materials i rlﬂf ture is
i

feasible. It is fi'n&he qopiightatigns, the, cvaparation, spyrce ds | hapastraizgd RiRg

contai ner hfpve® iRlaqeMt b thd X-8iYeRioh alrdothe BPRAYAHMS 3RNAnE\BRASAEESChsPY
resi stance heating. Desirably, a |ight emtting device manufacturer using

t he evapor aw@sbis dispescdtheswecadilie substeaterand thea¢vaparatipasouvicer andothgi mask: isy
o oy ; . . . ' | e
ouse the GNaQQ&éﬁ%ehﬁ&%B'nﬂsﬁ fbg?édr‘r(gfnﬁﬁg‘@'nﬁ‘ﬁénapg%?lﬁg% l%gvegoe'fﬂmf: goft he

evapor ati on appar at mat er | urer ates or se
evapor at i othenmalexpansion.Mor eover, even though the highly purified EL

materials are proyvided by the materi al nuf acturer, the traditjanal
transfer operatio t?'ﬁ Cf’ﬂég‘f'?%‘ms’@’rﬁ?vta?ﬂ%%a%ﬁ g’%ﬂﬁ?ﬂﬁ‘?ﬁ’@ﬁ b\%w% as the
ri sk of . nmopganig compotind biesméal materiakeep the purity of EL materials, which
has given a limt_jn the purity. Accaording to the invention, the light -6
enmitting device n¥HER AN PEICCEEH IR Meieh IMPyrHies|fEchat ¥ Yean and MAHBIAATEr t o
seek the 1 gglGl inOBLI Mafdhixg brl MBI hiak@ s Y &J&P%li%,%@%amﬁ, Bl@ﬁ&assmfr! fied

EL materials obtained by the material nanufacturer. Accordingl the |ight
em tting destting theaBLfmetetinlsrorcthe nestalpmaterialst inethevdvaperationi epparaios dreforg t he

purity. B : . QEAW . chings of the invention
can be re%‘{;ﬁggﬁﬁ ergg%g%péﬁf%gﬁél (Sérldr?lgc;&t%gglfj%ﬁ%ﬁbw ng detail ed description
i n conjunction w@énetrdily, acomainanjorrstoritignan Efyanaterialvib holsed Bn gshrowA ghasd 1B
are diagr il ustrati.na. Enbodj.ment 1. .Fi.g. 2A an re cross sections
 Fust r ot e A8 VA BB, it i corbisBRLARRBF BrleBEsSREk of o
|'i ght em tthe egntdinei fie storingshe BB.maAdid idinctEndiigh. cr oss sections illustrating
Exanple 3; Fig. 5.i ,_agii'é,agram illustrating a fabrication systemof a
muf ti - chanber sy staHPRBIENH PaFitiorpy evapqration Methgdsa mpredetrrivingd apushe
exanpl e of of Ry ePgpoRRtidRY ARAREAI cOMameyifc ROMaREr (glass bottle) is taken out and
transferred to a container (typically, it is a crucible and an evaporation boat) placed at
the position facing to a workpiece in the evaporation apparatus. In the transfer
operation, impurities are likely to be mixed. More specifically, oxygen, moisture and
other impurities are likely to be mixed, which are one cause of deteriorating .the EL

element.
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Fig. 7 is a diagramillustrating Exanple 5; Figs. 8A and 8B are di agrans
illustrating crucible transport in a setting chanber; Fig. 9A and 9B are
diagrams illustrating the crucible transport to the evaporation source

hol der in the setting chanber; and Fig. 10 is a diagramillustrating a
fabrication systemof a nufti-chanber system (Exanple 7). DESCRI PTI ON OF
THE PREFERRED EMBODI MENT The enbodi nent of the invention will be described
bel ow. Enbodi ment Figs. 1A and 1B show a deposition apparatus of the
invention. Fig. 1A transfaringths nseexial from aedsldss dottlkRoitise contaperyfoewxarhpleFi gs.
1A and 1B, .reference meral 11 denotes_a filmformation chanber

et ar ence. e Fardesed D HOmal TARIS (BN E: HF ARRerl o o SRR UPmbes
denotes a syhipptdirgth gl6FRIiR MCevipbRitioh apflardRIBO BBwRvERSHen RS fregbfmenumer al
15 denotes a deposition shield (deposition shutter), reference nuneral 17
denot es an cE¥mpeYristcavipped withethe glayss, the shamberceanpeinls wacuemedeanst bys she
evaporatio er i r : al

evaporat i orrg)p gnﬁ]g{l ?ﬂ?"eggﬁéf’gﬁp gﬁﬁ?g&ggﬁ%uc?%% ﬁﬁﬂﬁ@%fﬁ)?ﬁl} pg?ﬁ%ﬁ%ﬂ a
chanber 11 nitawgennathospheae,vidchasnbebtagdffcdf t& edike- Mokturs 4nd. 68FgeRain dre

bel ow, preferab acuunmed to 10-4 to -6 Pa. l.n evaporation, the

ovapor at | o SHEeien| REPEG b dpihes efsIle - Bak 1P FEEREEENAR eeed Folpt

bef or ehand Hotvesbi)ttheEvdpbaition iRakriali is poRaae dndiiar it sadificalti tdmanMfdctiire GaUSes
the material to fIyFin the direction of the substrate 13. The evaporated

evapor at i offapeeRFabet. 1Bharefore, dbas barardifficylisteamanuiaciurgrh i flegd sastem
di sposed 'allawﬁlmﬁkth%%rotéag s&?h%ﬂl\fﬁé ¥te V&%hﬂfnggtger%@@raﬂo%&bﬂm&e 13.

In the evaporation apparatus, e evaporation sou | d i's configured
of a cruci lslestrode hedhersteli 9fdomdinguasiupper tetectiodeidn all hvtomgteda th@sioid

di ssi pati _ngmpﬁme%rﬂon%pﬁgmkg@ul ating layer disposed outside the heater, an
outer casing for housing em” a cooling pipe disposed around the outside

of the outer casi Then,amntheansdntiohps fabeiehien §yateno peformed anethichddli ngterialy

openi ng part of the outer casi i ncl udi ng the openi art of the .

oruci ble, RS ERLITRROAIS Are el hqusect it FEpaingss b e Rlfsh an b SvaRPRAtiORr i cal
contai ner Bgyiritds daride tidyl Med Yebadi@d RENItRAAspUM, t withbitClsing {Her Fagitiehala
sintered conpact of BN, "'a conpound sintered conpact of BN and AIN, or
material s SORIAINGS PIcalky thenbroyinaglasst kotHeas tep pamiainerasiedngiiei Kbtmaipwas.
Lermer atuf afi iRdlloR GO GRvAHIthy BHHERLS BoP SUESnixkh 1 fnd hiBf ! ARlnckine
deposition rate can be controlle a m croconputer. ' Thetey porati on
appar at us svapamtion Fatgsialsl1 A AltendtBely, hi¢ idi adcaptalle dthoe twieanthehevapobgionat e 13

and t he evaporati source halder,.17..i s narrowed typically .to 30,.cm.or

bl ow  pr enBrs IaE Biiidtensts A difebpy PaprL PG opakRics artppl ape ity
e\éapor ﬁti Osublihiads and ipaaiﬂt‘d lih ztfhé ic@ﬁtalﬁfeiitcihlﬁnp},agéd)ﬁn ek{amdli;girhtm appeaths! sdagd
t hr oughput are i nprov significantly. The sufstrate. ho r 12, 1s provide
with a rrecm'ﬁpgw_%ratéas_t%q“gwg ‘(hﬁe&%‘_ﬁ%/‘ﬁ‘? rE{pROTHON T’I‘?éeré*{i%p sqardinesiguiiee

hol der 17 ijveRtiohiad@shonkd o tRe FRGRANIISHR fﬁhh@ipl’{igﬁl? pulti®icl @V Alfratidh fbRrials
X-direction or the Y-direction inside the filmformati on chanber 11 as the

hol der r endll fyturpdy feagiblcal It igiéine that metad ragtprias are dirpgtln owsed imsherontdinerone

?ih;tec'; ihgn Y5 SIRQNn tm&ﬁoﬂaﬁoﬁ%paﬂjﬁm Meﬁﬁﬁ}aicﬁ%ﬁ%ﬂtan&theiaﬁngcCept abl e

Desirably, a light emitting device manufacturer using the evaporation
apparatus requests a material manufacturer to directly house the evaporation materials
in the container to be placed in the evaporation apparatus, the material manufacturer
fabricates or sells the evaporation materials.

Moreover, even though the highly purified EL materials are provided by the
material manufacturer, the traditional transfer operation in the light emitting device
manufacturer always has the risk of .mixing impurities not to keep the purity of EL

materials, which has given a limit in the purity. According to the invention, the light
-6-



_g_ evaporation source holder 17 is noved in the X-direction or the
Y-direction in a two-di nensional plane. Alternatively, it is fine that an
evaporation source holder 201 is reciprocated in the X-direction or the
Y-direction for several tinmes, noved slantly, or noved in an arc shape. The
evaporati on source hol der 201 may be noved with a constant accel eration.

Al so, The evaporation source hol der 201 source nay be noved sl ow ng down or
accel erating near an edge portion of a substrate. For exanple, as one
exanpl e shemitting) devige n@nufacturer ¢doperates wisth ¢he heatarishpomafdcones ttusesk thel der
201 zigzag, ,n.Fig. 6. reference n ral. 200 denot a substrate, r.eference
narer a1 o0teaiins B ived dOBMERET BHEE Rrint o Heo pientn o PLPE 56 Beteliffsr o
202 denot egbthined dby aké iiteHdl MAMLAGWTEE EA@PEdiAklyOthe Aight eenigtigedevice Fi g.
6, four crucibles can be placed in the evaporation source holder 201. An
evapor at i ofapfeepres caneNaROLtham withgys deteriorating therpusity- 203b are filled in
the separate cruci bles. The evaporation apparatus shown in Figs. 1A and 1B
is characterized in that the substrate 13 is rotated and the evaporation
sour ce hol BRIEH 199111 J (b3 n evaporation, and thus

Cepost L1 EXce! LA kBl Al AR L AR d o BB ek B8, o, o,
sour ce hol fdlowing detaileds desoniptivhan cmjaricganiwitic ol ackuthngingdddwingsa isi ngl e
evapor ati on sgprce hol der is not necessarily a single conpound, which can
be nul ti plgh’& npounds. For exanple, it is acceptable that another organic
conpound (dopant g, @l #d)1E e i eRariPPRSatiny HhBYiMeH 1;n the evaporation
source, other than one kind of material provided as a |um nous organic
conpound. Prefer dﬁg-ﬂAamd%Bgmr@sswﬁMriﬁustrasﬁ@gEﬂmnl@ lgeposited is
configured of a t ter . ' L ak t material)
havi ng excitati onlﬁ 'n3ef§gy£4%€rehrlmﬁqr§ﬂné H{agtth? %'?ph%f iﬂig%h? e@lgéﬁgﬁ?&and t he
excitation ener gyigs, 44ofBrand HE desiognswttions ilestraingExaimple 3;he exci tation

ol ect ton' 't ramsporiE Syr SREEE dIFRRE herEr el PP § ORU SIS dopant
are prevergygldn{(rgxmn?ﬁi g diffused, and the dopant can emt |ight
efficiently. When_ the dopant is a carrier trap nmaterial, the reconbination
ef ficiency of cafigdris@siagramdipsipting ong cxpnplc of MOVIEAR GYARPIBLIAN FITES | al
capabl e ofyfg@nverting triplet excitation energy into light emssion is

m xed in the m xi ng region as a dopant is also included in the invention.
As the fornmation K. %ise dirgeam@lustrgtiemExample$; fi ne that the ni xing region
has a concentrati adi . ek L. ural i [ gani ounds
is provided in a@é&hgﬁr‘qeq}é@a%p%ra a F}lcﬁlﬁra\smosug 5:" trﬁ%rf%lgﬁcsl%{? Q{ag(g egi“l} g’b egn fhat the
di recti on chhmble conpounds evaporating is set slantly so as to cross at the

position of a workpigce for m Xi t he qQrgani.c conmpoun oget her. I n order

to conduct coevapfkbéj‘a ‘igo?‘ﬂdotgﬁ’e a’@\/ﬁ%@?"d’ﬁ dﬁ‘%é%‘ﬂ?%etgﬁo‘irﬁ"égﬁﬁkﬂgﬁpgna&)cé]bet abl e

to have feuap@uBAPScR¢edbITBRIR HeadkRinglchBmbernasd of host materials as the

evaporation materjals a and two ki nds, of dopant materials as the

evapor ati on mat efigl 0 ) a fdagram,iustratinga faprication, suderofng myHichgmpere

di stance ¢ g@ﬁ}mgggyngige@;substrate 13 and the evaporation source holder 17 to
or

typically w, preferably 5 to 15 cm the mask 14 m ght be
heated. Therefore, for the nask 14, it is desirable to use netal material s

havi ng a l%‘?ﬁgfa{%{ @?tﬂ—fﬁ Pﬁﬁ?fiﬁ%ﬁ?&a@%@@ﬁh’%i ch are hardly thermally

def or med, refractory_e as tungsten, tantal um
chrom um ni ckel Taadmbodiytedeofiie idveatibowsll bodésaribedigelokwese el enents, and
materials such as stainless steel, inconel, and hastelloy). For exanple,
| ow t hermal expansion alloys such as 42% of nickel and 58% of iron are
named. | n mrsiRimég cool the mask to be heated, it is fine that the mask is
provided with a nechanismfor circulating a cooling nmedi um (cooling water
and cool i ng gas) FigshbA sad i Bishowsa depegitiog appapas of the ipverdionsi Figad Aeisfai | m
which is @ﬁfss Q@c‘?ﬂﬁ,daﬂdrlﬂig.efﬁ)ﬁiattioﬂgie@v.fi | m over throughout the surface

y.

particul ar

In Figs. 1A and 1B, reference numeral 11 denotes a film-formation chamber,
-7-



The substrate holder 12 is provided with a permanent magnet, which fixes
the mask made of netal by nagnetic force and the substrate 13 sandw ched

t herebetween as well. The exanple of the nask closely contacting the
substrate 13 was shown here. However, it is fine to properly provide a
substrate holder for fixing the substrate with some space or a mask hol der.
The filmformation chanber 11 is joined to a vacuum processi ng chanber for
vacuumng the filmformation chanber. As the vacuum processi ng chanber, a
magneti c | edfefeat® Guingrdhoramabsted arsubiite Hl&drY aitbi¥Rce dfhefal A1 dskGkELE
vacuum punp are provided. Accordingly, the ultimte vacuum of the transport
chanber capub§trateerefgrene nymegal bd tfigepat,es ahanaske refererced nEMgEAl old @enotepariti es
fromthe p tHe u S r ) to
prevent i rrgﬁﬁslﬁ gdglss@gn@ E%‘?ﬁgﬁ'u %%urt%éﬁggg}eﬁg?ggﬁﬁ%?ggp%ﬂg?és%d g‘ﬁébirogag{o{l gas
such as ni sowgehokiy raference myaeralr B8 dewules an eviporgmn matepigl, i andr wéiwered. The

gases to be int ced into the apparatus are .highly -10 purified by a
gas purifi g?mﬁr@? gggeq %%/anaﬁrvép?rmeﬁﬁ%%ﬁt“?lh?‘atcf’ e apparatus. Therefore, the

gas purifier needBvdpardtionps @vhdiRtedSn hedilnUReMStiad ehdmhigh! M widhiheedt and
then introduced into the evaporation agpar atus. Accordingly, oxyaz)g,t
d to

moi st ure akeFuBiheseresplr it 1 & sTemhthoéroba) o ol prsistabln nagamed 1

bef or ehandyod , tahevd it &apo r ahe r i ' ed
into the a%%alr]:lbts'usfn FYAP{EEA‘¥():“hetE§hat eargg?rgslﬁrzgsﬂéjgelngr g‘t’%ﬁﬁdnirttgaédgﬁ%@gy ded in
t he fil m f easistance meatingrbefprehand. p| Asshutt¢mp(nat shovgonisrapenel her ayaporagomne or
a pluralit [ f l. ed. from Ar E3 S

gener at ed %ﬁpc{hh%hgelcllsﬂr}gfn g?&nga??%ﬁ(;éﬁgﬁ g‘rrécltfrelmtqr%ethes uelljtsgatf klxllgf ﬁﬁg%%osr?trc gte is
not pl acedevapepmntneaeninl ddus flowdapoaird, pdssed elirobfieopeniey pavesl dispuised Irethe

filmforrratigkn ;haabelr, .tma wal | - deposi.ti opn shie|ld, or the mask are
vaporized B L 2 §f88“vc5: GPo ' H’#efsB. HEHS bh chanber for cleaning. In
this manner, the nfiké epdfatiol Appdrhiisfi8E BPdporRionRBHHRE hokiRNisk@nfib®RABH a

wi t hout being exposed to atnpsphere at the tinme of maintenance. In

addi ti on, €Meiblegoigates disposethouiside o onedle threvghaniney dissipasiaganembert ead by

t he exhaus e J i r f the
cont 1 gur at 1 SeARpin R URABUTR G0 KEEUTLCE oleP g Rl ibshi R, 2

Exanpl e [ Bratipeepife disposed atdvadpho oesilesifahs ooter tasing, @ad iarshutier desticevior mat ri x
light emtting devige.having a. pixel rt and a drive.circuit .on the_sane
substrate B¢ %@du‘g?%ﬁgé‘r? (%Emélgé’r?’étn‘ffqﬁ%o ')?’éﬁiﬂ'}gf'ingld‘%%%@%‘f’f’%gan °h Figs.
2A and 2B. thEidredibleas Iis hddition, lin fthe spebfficatioh,nihe chiditile tis ansliate¢éal (Aafagrtt er,

it is called,a TFT 'Zﬁb{ﬂigfor nmed over a substrate 21 having an insul ated
surface byPqyimd 2 Egl§tivelblirecr opsPIngRarte Whihols dmnesk of gssinteredcoppagt ofgdNt a 204,
an n- chann@mpduhd &iflerdd Rompaiinst! BNRahdaA BN, f R iREhial g &h ad Qﬁc@aﬁ&‘%ﬁ?ﬁite TFT
for feeding current to an organic light emtting element is illustrated in
t he drawi nRpving repistageccaggingbhigh teraperatyeesingh peassurescatidgdueced psessunes t he
organic light emy{i - r.: - nnel TFT.
In a drive ci rcui1¥ ;ng'% ‘@4‘3@%@%’85‘3‘? ggﬁag?ﬁg@gﬁ&g@lﬂgbt ,ml%:ﬂ)gmglp g gnnel TFT,

t he p-channel TFIn thacvapdMith apparatus shbeh inoRigk.edAnamd (1B, aherdistawetdiem ar e
f or med. r an, ex | e j.s..shown in i ch an.anpde_.23 forned of

t ¢ anspar ortr e SRR | Tt RE Rvasprion e R RHET s P Pieeftugg

i ndi um oxi3ieerd ioh below] ﬁﬁf@hﬂlFQO(cﬂ?&%eZ(ﬁ\@,)mo@f}ﬂetZiaBIy D tecrth 4R Bydpor@tionor ned
in matri x,_and _then wri nf? ines to connect to, an active | ayer of the TFTs
are for med &y thediilization ctiigisncy, g expporgtion majepialsrand thrpughpulare Hapigxed ¢
material Qfigmficayiigani c material for covering the end parts of the anode 23

is formed. Then, as shown in Fig. 2B, an organic conpound |ayer (EL |ayer)
for form ng the Hiheesubsisate holdegepdds tpeavided math atmechanisde foR rotating dbmed as

pr etreat rrpsm)strd%ts 1§| eqfjL %ggﬁgratﬁ&es@lﬂgg?xolsdgf fla}cﬁ ! rH\lfiEl%;?Wiﬁll tméc"‘f% 1‘srrnr 8fi lation
in a vacuum or oxygen plasma processing I's condlct'ed 0 cl ean T hé anode
surface. Agowang dh¢ ihohder iih the X-directidmabr the Yadiraztioh insids the dilinrfoadatidred i n
an at nospher e, cont ai pi oxygen 3s the suhstraie is heajed at te ratures
of 100t 6 chagee [ et PG FHEmsJoricivehe Hatbahtmiamlt AbmguBhs SOGM ox do
such as | TWoné\diradtitRaldstBowh! whith 3¢ sGiRlcBREEparfiatialife B ualERhBle itikat @€l ed
at a heating tenperature of 50C or above where the substrate can resist in
a vacuum preferably at tenperatures of %5 to 150C, for renoving inpurities
such as oxygen and noi sture attached in the substrate and inpurities such
as oxygen and noisture in the thin filmdeposited over the substrate.
Particularly, the EL naterials tend to be deteriorated by inpurities such
as oxygen and noisture, and thus annealing in a vacuumis effective before
evapor ati on. Subsequently, the substrate is transferred to a filmformation
chanber to be the deposition apparatus shown in Figs. 1A and 1B w t hout

o v o, - o o




-12 Then, a cathode 29 is formed. It is acceptable that the
filmformation chanber shown in Figs. 1A and 1B is used for formng the
cat hode 29. The deposition apparatus shown in Figs. 1A and 1 B is used for
evaporation, which can significantly inprove the filmthickness uniformty
of the cathode, the utilization efficiency for evaporation materials, and
t hroughput. As materials used for the cathode 29, it is considered
preferable to use netals having a small work function (typically, netal

el enents i gvdpoeatichOstrce BoldEMe7 @ Qhdved B tHehR-dIRLiiORIE theb Rirectin @] hoys
containing them The smaller the work function is, the nore enhanced

| umi nous et¥9-dingnsipnpkplang, Alteaatively, ipis dine shas ap suaparafion spareedioidaac01al | oy
material s Al . it hi .G 4: e j

dosi rabl o Sionpi FpB e Kotostbn oY ReRPtoR sortp lbes FBF SaBE, o e
by the ent or mopédkl an aredshagie. hddhe aevaponitivalsoedce hiblded 20 hmagrbei mged withi ai nal
part through the wring lines. bsequently, it i eferable that the
substrate ?%"staﬂgé‘ﬁ%ﬂ?rﬁﬁ%’b by %t ég?}?(’dﬁ"% F?HTC%}O%E&UF%F%W@’U Etrat e,
or an encapsutdisioving adowrdiod ddaelemitidggnhéar| drgRlige Poktionngf deVistrateS fRIr! Y

bl ocked fromthe outside to prevent matters in the outside fromentering,
the matt er ARRISASKUCS%BPSR PRV i Figs ot dincote Bpve Hie iappafign spyrce

noi st ure apgldy@eRigzdd. 117 BECEPIRbfcd Qurﬁérgte’ F@@ dBnd{ES h GEBdHate, -';E‘Eﬂmcég FPC

(flexible printed circuit) IS bonded to the el ectrodes in an I'nput an
out put t er rimeral 2Hr denajes theagvagaiation sowice holdewl and referencet mmcaal 20PHdenotes

ani sot r opi t iV ial is,fo d of ,a resin conductive

par ¢ ol ob. B SEGE QftolTR B HapdiioR iR Red,  FEbR, 85 r SREE ePEbe

m cr onet erglaced inhthe fevhprratbansoiate weldea0i.cl A eehmsihtion: Aateyial Q03w aid hhe

el ectrodes in the input output .termnal part to the wiring lines forned
in the FPC‘.’V"P?rann f"}aEFé‘af gSﬁ}%fﬁifﬁ'@dé%ﬁt?psﬁP@éﬁe Y9eSuch as a circularly

pol ari zi ng pl at e TRMHE¥vaEstash SfpafatBOSRIWIZin g | 1A EnPTY iRCcHARIRHHRH in Har L O
mount an TC chip, as required. According to the process stef)s,. a nodul e
type actividensibsirate] ilgnfs gnated mgddéha cxapuatiectsouragi bpldenel FRE moved

conpl et ed. g Ft?r%\éﬁéliy Qv aSGIRAE B&Pttﬁwede BGHGn | Scckiiéne t PR R Bknes
conductive filmto fayer the andde, the organic corrpoundnlayer, and i he

cat hode i runiformityiclemduetsd.shown here. However, the invention is not limted
to this nultilayey .structure. It is, acceptable that, the cathpde, t

organi c corrpound%{ aVé Fepéﬂ?ietﬂ‘é} &n &gRosiy ssg'dt?fénfsi gfslp9sqda§/réggﬁ,m8Ya fat the
anode is avapbralion dyerce tholdeYEr, thes &nedRat iher@n@ABbmpoukd pro¢RIeRaHN4

| ayer, and a _cat hode_ having trans|lucency in_this order. The exanple of the

top gate THBIGAYRORIIR Seure helders not necessarily afsinghe comppounds i@ cant b

I nvention g@MpRecERRmes MEGaGAds iPfis bRepthbIE Ghe MidthdrCorghRE BHBERAE: |1
can be adapted to a bottomgate (inversely staggered) TFT and a sStaggered
TFT. [ ExarfgPrany ;agripl) to hesa gopanads previded us theagvaperatine saygeatheidbarneng he t op
vi ew of an; ] : t it |1 T cate) 35
where a C(r)kdﬁ Pg?%%r{ﬁdﬁgg@‘@?dsﬁﬁgﬁ@?@“% 8?%%1?1‘: Qégﬁ%?@g[ g’gerf?mg@’ f r(?)lrép%lgﬂ g‘% ay,
drive circontpousd dayando Bt hdepositedriswionfigoded qfi axkodst matetidieangi x diminasdent

connectin art,s.for. copneating a cathode di sposed over L |ayer. 10

i nterconn CV\?lifi?Pganf Flr'ﬂ'gc ,aﬁa{}?agl[gequa}?{éqn %thy:lgyﬁr ?"5? Ylb% Hgﬂﬁg'oﬁ{f"é\ﬁﬁaé 0
connect exnédrthabxoitation ehGgROE dop£iPp ¢S eekignEl @o BB U & thén HRAxeHatWnt dhefy
substrate,fo&gncapsul ating the EL el enent and a sealing materi al 31. In

Fig. 3, tHRths B twmsparbredgn e the sxaitafion enqrgy pbtheaelertiraytrpnspertdayedr | y.
Here, the A‘Jc@ﬁﬁng‘l?,gthé %1§éamxbﬂoﬁ&th8%log§n%@ lvhﬁtk@qlrom-r?\ﬁingﬁﬂ'gks%d,s hown

in Fig. 3 is a product after the encapsul ation process in ]
pr ot ect i odnd ithedenanpeanceraiidight afficéamtlyub¥¥¢heatthe dapant dhalearrico trap enaterisduct

having th ' . r . ' i 2 insulating film
is for rred?%e\C/Feegg@ﬁgﬁg%gp}% éffllzc,t)' %ﬁ%ﬁ{;ﬁrfa&%@&ﬂh@g%&gﬂg@{lh'2*? r F§S§ ‘%? % ts are
f ](c)r medI in nllzhﬁiahp]?]mb.lq:)a’? ¢oménilxllgg;ipm ekdtation eﬁérgminﬁhil;glhpbmisbig_pli_as 'mé'kcs;i fnor rer
of a plurality .of pi.xels includi a current controllin and. a pi xe
el ectr ode?]bq '@X’f‘?gﬁ "P'&/ast:?)ﬂﬂ%‘?f‘(téﬂgigB "fcﬁ‘é cgrigithe ImpgRLQR: \/gs -E‘tierfeﬂ?*lt?"a&e
fT ng med by thesp@ngreeMabit 64 fifdliat e ik ggidn hbs & Beitefiratidnlgradienta p- channel

: _g-



It is fine to formthese TFTs by using publicly known techni ques. The pi xel
el ectrode functions as the anode of the light emtting el enent (organic
light emtting elenent). An insulating filmcalled a bank is forned on both
ends of the pixel electrode, and an organic conpound | ayer and the cathode
of the light emtting elenent are fornmed over the pixel electrode. The

cat hode functions as the wiring line shared by the entire pixels, which is
el ectrically connected to the term nal part connecting to the FPC t hrough
connecti on wiri ngWhenasplufaéiwi GESrgianﬂ;I aoigsbunds ishgropidsélin paidglaedapokeiosr i ve
circuits are alg covered wi 't@&tpe ode and Fl protectjon film It is fine
Co bond t houiihbpligh af froctirgblyahat g direciipof dhe CAMBRBIS HAROTHRS 1S set
encapsul at giahtly ¥6 hdtoAdto R &Rd Y& 1t1dﬁoﬂ§w%9ﬁﬁ&reefm ﬁx&lhgfmeaorrg&ﬁe%ﬁﬁgomst i's
di sposed in the cover material to place a desiccant. The exanpl e can be
freely conmgﬁ@drwlnmrﬂWetOeMPhﬁmvapPE%amlhé Ippaiation sawise choldes Msist he
exanpl e of a f i | anar
TET) as ¢ na GRFbBOt i Riin' QRadalifhn Mo P (B RS bF Rhomalchah Sy
22. The TFaFva:;)aranmadnatenalm andemqnlkmdss)f dopait ntarergdd as (he Evéparatdorspererihiscal | vy,
it is an | Ver?lf)g% %é&g%ered TFT), which is fine to be fabricated by
publicly khb i i‘on process steps. First, as shown in Fig. 4A the

bottom gate TFT 4Bedaisd OF MReroGN® the HEisicead ebefitedh@MieNSutRMraicN $31 Ak ethe
surface by publicly known fabrication process steps. Here, the exa Ie IS

shown t hat eYaperation spurce dolden 128 typieallnsd0 smoefebedavi prefesattsd tonl e 12, t he
anode 43 i F I one
tind or a Dpoe iRl b8 WERLE TREford ol BREUALIHE, IS AR WHS Rlerd O

I n). Subs eqvammmlsyhavmg a hew | catfficignt iof nrlnamlaf oxpanswar whircht 4re handly phertnallpf t he

anode 43 i 0 e i,ch_i orned terial _or.an

organi c naaefgf'g?ds é%eﬁxa“é@e’sﬁegmtorﬁ 'EFté ﬁ%h gsn?‘b%gﬁi ém%)lﬁﬂlof%orplg%r for

f orm ng annickeledrin@olybdeturh ay eilloys TosRRAsG tiede cldigertd)hldraberibs duchnasf erred

to a filmformtion chanber provi n evaporati on source, :ﬁnd a hole
e

transport Hagpless S&ehdv@n?hjaeéthaéwﬂpweﬁor&.xaraplepgmf therma] expansiopeslloysni ch
are one of gfchesabGANLENCRTRAYREY 2¥Liron he rﬂﬁféﬁe”[ﬁ/mld%i/ﬁ)r &fd1 heGhaskhs banode
43. Here, evaporation is conducted in the deposition apparatus shown in
Figs. |A ah@te;r_JBlt iadime shat shemiapk iscpriovided ayithy a A chanism dor ciemilatingrigcdodiver (R
46, a ligh d alight emtting |layer (B) 48 are
deposi t ed. CBQ@? \?%tﬁlr%n(ﬁé)rogigﬁ§§sghovm in Figs. A and 1B is used for
evaporati on, Whl (fl’heaaasksMg:muﬁectﬁmsblyctiwqby dysiting o filomwhicle ksves seededfior m ty

of the or ga ni c. congﬂund , tg{g| ut |fl i zatl&‘? fficiency for evaporation
mat eri al s, SRQNIPEASUGHYSE threyghoutthe siifece pariciailyye 49a to be an under |ayer
i s forned by t he nﬁp@@sﬁat@mom@paaab WPovilEIMVith EérgﬁmexlnAnagnu 18hich Ees
deposition_apparatus shown in Fig | A and 1B is used for evaporation,

whi ch can $Fgmiask dawe pfi mplabhy t"Pf%S“FV‘F nfOrgsi arthethe sHbstaleni? ysapdwighed

cat hode 49@creb&%re@ﬁ Ik el | %e%&%inﬁlee@ﬁbhefrﬁﬁskee@é% %ﬁt@&xﬂgaﬁhgrshﬁétﬁte gnd
t hroughput. -15 For the cathode 49a to be the under | ayer,

pr ef er abl ewasOSh@w lxpne.e xtlowensiryit ishfive teepraperly provide « submr@te@@kler é@f fwng
coevapor at QHEQ h as MyAg, Myl n, AlLi and CaN or
an el em&*nttlhggu e Cgs}i%p %Jrag‘fﬁg @a%lgléol?&gf the periodic tabl e) or a
mul tilayer of thekhe. fllEhMaaon ehmbemﬂelmmcdstofa)wmminnpmceﬂhg cdantbede 49a
(Fig. 4C. For the eI fing to use a transparent conductive
Oxi e 111 g MR T ERPoDR R Shandkey A i ISR SRR 1 oy
(1 n203- ZnQhagrrefid 1&kitatedAibdemdléadldn pu d;h& aybﬁunhc}ﬁxaaﬂ aSdry-gedled SacuBipurhp Fi 9.
4C is the case where light is emtted in the rection
are provided. Accordingly, the ultimate vacuum of the transport chamber can be set
at 107 to 10® Pa, and the back diffusion of impurities from the pump side and an
exhaust system can be controlled. In order to prevent impurities from being
introduced into the apparatus, an inert gas such as nitrogen and a rare gas are used for

the gas to be introduced. The gases to be introduced into the apparatus are highly
-10-



of arrows shown in the drawing (light is passed through the cathode). Thus,
preferably, conductive materials having translucency are used as the

el ectrode including the cathode. The process steps after this step are the
sanme as those of the nodule type active matrix light emtting device shown
in the exanple 1, thus omtting the description here. The exanpl e can be
freely conbined wth any of the enbodinent, the exanple 1 or 2. (Exanple 4J
In this exanple, Fig. 5 shows a fabrication systemof a multi-chanber

system i n pdrifiddl byhegdsghifieabéfore the g PR infréddced into she appatateh. UTheforpQfE
el ectrode fabrication. In Fig. . 5 100a to 100k and 100m to 100u denote
gates, 10183fcneifies needs ta be previded sozthabgases aredughly pupibied apd thengptrodycsdber |

102, 104a,; @fén i 0t & amhRé HPothdPi ied11
denot e del lin\i/(g&f e'Ic’vr]?g(r)rber S, E’%C{g%g 108‘138%&1%%@%6&{%493,’ IP?tlﬁlgot,ﬁlrelu ?atgd llzli%ng]g%ote

fil m for maeantaineth amthes gases 0@ndenaemgvesl peferahend.mehbuse Hbgrivmpyritigs7catehot es an
encapsul at .r%Uen%{PﬁBﬁla&en Iigﬁgé d%gqpﬁe x]ajrés denot es a di spenser chanber,
Féﬂon‘gzl%a er, %ﬁ g

116 denot eS "ah encapsu a and 120b denote cassette
chanbers, and 121t defiat abataa tplasynanpenstdting wiitigse provédedaint the, filhliéorpiaticedur es
rate formed with.the TFT 2 e anpde 23

wll be shgwn th sub nd

bef or ehandHa@bef iirdﬁmae@ﬁﬁswat&%ﬂra&&r R e %@Fs?rearﬁé’ﬁag%ok ing§ §?g§e§o form
the mul til@yRtedStroMCAYEE 1B or 0) i Geneddfed fi thetfilnd-REmaubs chahBerfi@riAed Wi th
the TFT and the anode 23 i's set in the cassette chamber 120a or the

cassette cHaatikat thoenbstrytgds nphplacesh depegited iproductsidepositedrqysr ghezingersyplbt r at e
300 ' ' Nt . b.
( m X (S}g@{: ;fg{n-tfo%at%lam&acir, tht vs'ge?l-c?e%%sfén?a fﬂ%)ﬁ(ﬁ?ﬁ%%ﬁtl Orﬁ{or&g&)

When the s e 1's a general’ substrate exanpl e),
it is transfdeexhadsted othef theafflmrfarntation chémber fo2 kleahimen, Isdhisrmadnneylibe r at es

C anet or rda> e oo PR SURARERRI ERANER! cort Be Ut bt Seinb b 10 © 'S
transport #mebsheremtt thet Mignddrefpaiaditeince.namaeaddifidn, the vaporized organic
compounds in cleaning can be collected by the exhaust system (vacunm pump) and
recycled.
The invention formed of the configurations will be described further in detail

by examples below.

Example

[Example 1]

Here, the process steps of fabricating an active matrix light emitting device
having a pixel part and a drive circuit on the same substrate and including an EL
element is exemplified and described in Figs. 2A and 2B.

First, as shown in Fig. 2A, a thin film transistor (hereafter, it is called a TFT)
22 is formed over a substrate 21 having an insulated surface by publicly known
fabrication process steps. In a pixel part 20a, an n-channel TFT and a p-channel TFT
are formed. Here, the p-channel TFT for feeding current to an organic light emitting
element is illustrated in the drawing. It is acceptable that the TFT for feeding current
to the organic light emitting element is the n-channel TFT or the p-channel TFT. Ina
drive circuit 20b disposed around the pixel part, the n-channel TFT, the p-channel TFT,
and a CMOS circuit that complementally combines them are formed. Here, an

example is shown in which an anode 23 formed of a transparent conductive oxide film
~-11-



The preparation chanber 101 is joined to a vacuum processi ng chamnber.
Preferably, the preparation chanber 101 is vacuuned and then an inert gas
is introduced to set at atnospheric pressure. Subsequently, the substrate
is transferred to the transport chanber 102 joined to the preparation
chanber 101. The transport chanber is vacuuned to keep a vacuum bef orehand
so as not to exist noisture and oxygen. The transport chanber 102 is joined
to a vacuum processi ng chanber for vacuum ng the transport chanber. As the
vacuum pr o¢E3 i(imgiunh sinbexide alloggimlium dxéde-ziat edideudlog-(hpCsedi Q) apdizine a

cryopunp or -seal.ed vacuum. i s provided, Accor e ultimte
Ceaam | PREedPARDTR et R S AT b Birng S o, SR g0 AV et e back
di ffusion efie THWYatd Ftfelll OBubdRGUANP af lifkulAMG Hitn 24hRWSEd DY Sheibegnicoe
controlled. In _order to prevent inpurities frombeing introduced into the

appar at us, MAteTiahgF an grasmsmera% for coveriesths sad partsefthg agode?d js dormedr t he gas
to be |ntroduced ‘&ﬁﬁt I BRI 565 U ghly
purified by a gas puh% ier ?gglg?rgg 8 ‘%%glptongdgpg%r tuzal g?}lefore
the gas puformieg thedddelementis deppsitphed so that gases are hi ghly purified and
t hen introduced i e evappration aratu Accqrdi,n X

noi sture and ot he "?‘n%hfrt‘t"ds cgn?l‘éﬁnﬁg i att“?"f‘ m&'gSe%‘ ﬁaq‘d‘ig Pgr‘r%\%glbdde

bef or ehand surfides ,ulfrdiGoleMpay iitrhdiatisriin be vraaﬁme rgredxy cﬁ taemmgpm&tsmgursed

into the apparatus. In order to renove rrorgéture an gases cont ai ned

in the sub§Prdicied tojiean thpnodesurface deoxifatipnaitie P%éﬂ“t“b“md STAYE 8K in a
vacuum |t jiesiifibdeint RAt alnhRpAetesS tohRideS dxypds R trd sTuQstH?@ Rr ﬁéit@@tzi'fent
chanber 103 joined to the transport chanbef "102 for annealing. Wen the
anode sur f tatepenatees of ol0Betocl203Ge whidh: isj effectivee in thecease whelie theutnndeds @nt o t he
pretreatrre 3 i 0, | eani ng.
L acceg% gg Hr'f% tnltgh Jérgélgﬁ?aéfn khe aE%BP:%Ra t’h&rr ﬁ,*éasﬂgﬁfaftét’sz?r{n%leﬁ aF 3" 19
deposr t ed bmﬂrngtt&magkmutoftﬁ(ﬁ(hmdmveThﬁcrblthmshbsrtrmt icam reﬁmrthear vﬂdlﬁlm,s t he

filmformati qn chanber for de iti organi ¢ conpound, | ayer forned of
ol e PRI 3 Eaneeatuseh oF B3 Lrb e Ch 85t anBaR nsnwﬁ@rwe&eﬁwn and"
- sul f onat e}domtme(a@ttahﬂedemqﬁb @ﬁwﬁﬁt@ﬂ{tﬁﬂ@m{tﬁﬁ@&&'{ Jlg%ﬂ WA URoisRtd/in B,

is

whi ch functions as the hole injection l'a ger 25, osited over

t hr oughout thindilgudepgsited wpen thengubstrgiani ¢ atiayaiindhe & rmatgrigle gerd t@dein the
filmform r i p t I

sprayi ng, H gﬂgﬁtt@gtgg lo% GIghéegygﬁ stg T g’? gé‘%‘ﬂrg”%é’g‘%%‘f‘ﬁ oéri:lgr @ﬁgedtnﬁgar%l rd under

at nospheri rzaqmmeslsuffectlwerbefdwceaqmmqﬂ(m, the delivery charrber 105 is prow ded

with a substrate versi ni t.hat. pr erI r 88s th S trate.
After deposition %\'n'eqsﬁq“a?ﬂﬂgotﬁe h%ﬁ“ﬁfe IBﬁra“ffﬁgf ‘2 %gtfﬁglt'g) %’% chay a%rl@%
t ransf err ethet depgdsitionr eppaeattsrshdvwa himnibegs. 1108 andd 1 Bniadiabed beingaemewrmt o

vaporize npjstu exanple, the e of depositin
i nj ection PURAS {“?2‘3 wﬁcreﬁﬁr t3ps ¥3fwa§°§rtginitﬁ“°ﬂlﬂ(& & a ltgk“ ?@“H’&% Fabl e

that the h&hfbh' 4k B8t b e @:ﬁ@ﬁlcf&%oﬁﬁd Paylep‘d\é }Sﬁipgm lé’%k&%‘%ﬂh@ﬁ&%&' 3,
material is deposited b%/ evaporation based on resistance heating, or the
19

hol e i nj ecHetsn thayf‘é/uap@s 1y Sﬁbtceppl@\‘lldéédml thep filmpifermation M@‘qu@an ythet he
substrate § the Qadt

el very chaeauon fphANRGhOFR (TR 1iCald PBAERLded RATYSporken, e aﬂﬁblc

subst r at e ibfettion dayer s f dight dmitting ﬂa;ye’( (BRhEpoa ﬂlgbhemﬁt-mg 10y (@mm; and 3
transferre to the fi Imf tion, chanber .10 yatraso rreca

104b to pr gprerbitis bt (B 2B, Mg BPRTRCT ThedRaRerlnal AP i o RN

anode 23. dinlteng ldyet Smﬁﬁﬁ)g)%d Hglutb;heelv@:pehﬁmmgnams(sd ion lf@semﬁt&ﬂgeaﬁeatr ng.
For theflln}formatl chanber égGR t he surft gf t he substrate for
deposi t i onetinggregn el apd ithe light cpiftingdayerd ibadiehbemitRg Gyer pmisting
substrate piget h@nst erhreedepoktironf hppBrdtRd TRbIANIC IEEIAT sdon® 6§ akky for
vacuuned. Evaporation is perforned in the vacuuned filmformation chanber
106R wher ecviaperatienr whichf capagigoificeatly éuprord the fEmy thickigssr gnifgrmity ®65hea) or
bel ow, for I ok e gani c
compound | 2B ABeungihf JEhaL ke Hohehibor Beitidely foP QABRANGH MRerbll® pRAL
shown) i s thpewgbputi n evaporati on, which causes the conpound to fly in the
direction of the substrate. The vaporizk¥ organi c conpound is flown upward,
and deposited over the substrate through the opening part (not shown)

di sposed in a netal mask (not shown). In the exanple, the deposition
apparatus shown in Figs. 1A and 1B is used for deposition. The deposition
apparatus shown in Figs. 1A and 1B is used for -i8 evaporation, which can
significantly inprove the filmthickness uniformty of the organic conpound
| ayer, the utilization efficiency for evaporation materials, and
throughput Here, for the provr sr on of full col or, the substrate undergoes

R T [T A PN SN 1 N




metal layer is properly deposited by an evaporation nmethod based on

resi stance heating. Here, the filmformation chanber 110 is an evaporation
apparatus having Li and Al in the evaporation source for evaporation by
resi stance heating. According to the process steps, the light emtting

el ement of the nultilayer structure shown in Fig. 2B is fabricated. Then,
the substrate is transferred fromthe transport chanber 108 to the
filmformation chanber 113 wi thout being exposed to atnosphere, and a
protection film fajeRed @fthéieShd ii§MBrmed." 11H§s fackdPiatie Ahai the CRIM-Ririnatigg Oxi de
filmis deposited. re, the filmformation chanmber 113 is a sputtering
appar at us ghasbedsovntin Bigsaddepndrdde of usdd faroferming ghegeathededddof The | i con

oxi de, or r.aet ilic NjLrl } ns|. de. ] . ar get
made ot si TEPRGHOR epfRaGs Shoin CRELLA hIMIB P LD ror Mo AR Fubde et O
i s set in digmfitamlyeim@broshhdilm drickresaunifsphier of abatcaihodegthei ttrlogaon and

argon, which allo a silicon nitrid ilmto be deposited. Subsequently,
the substr ’E’CF‘&?%rl?\ia"%(’fﬂlq’ﬂgatﬂ’ﬂﬁ’tangr'r{‘?f‘glmj"'el enent is transferred from

the transport chaxdmhteditR uséd fdiehelgithotrr2e, fhasdiRideletlprifetadiifo W3e nmitgalex posed
to atnosphere, and it is further transferred fromthe deli vera%chanber 111

to the trayinea smphimesk function (typjcaly, metal clements i heiGraue 115 theSreuph t he
i ght em ttd Yo i r . s fr r 3 er 114
to the enc(g{pﬂggng%lﬁgﬁﬁq%?%g)?rbograﬁﬁ%.e&&n ‘e“r%g'Z‘B‘é‘m (;II?}IE] Shgglﬁtgit%ﬁ% f/u\nnlgl a Sealing
mat eri al ithe prozé¢ entminted lumiparsadficiandyhie. efbesy suthatmaeridhuseddor tht €athtile
encapsul ati.pon substrate i.s _set. in .the epncapsul ati ubstrate | padi

chanber 112‘}R‘fy '8 egﬂlfsqoﬂg.mlpﬁe]ﬂr@ﬁ?m?lg ngﬁﬁ\/‘é qnﬁp(lf%]{“iﬁé? eiﬂ%hargsd%%?bzgure,
anneal i ng drsory thé@l althy cphod©ils® eurictions asahiel witileling shadsdchy the entiveqixdls;, t he
Substrate i nneal ed.in the (fnca sul ation substrate | oadi [ry\g .Chanber 117.

Wen t he s\éﬁipﬁ hes isrminalpleplzodet g ARy tarmdnal part fupngh the ViupSlipssat e, t he

transport chanmbergybddubsyseli Rl piferablRO AR SthE CsibkR e Ulse endapfuiie@apy Ud at i on
substrate is transferred f’romtﬁe encapsul ati on substrate [oadi ng chanber

to the di spetgsiéon Ehmntreendapsulaton ubsiraiee OF @nlcneapspiatien ican, and the dsganded t o
t he substr . ] 1 i LLing. el . .
encapsul atl?%‘g e&xﬁggggg%é Eoélﬂgg ké/ﬁap {!l frt(?)ﬁ1 &éggﬁl%gtgﬁ%\éep |t a ﬁ{:}g "% p‘gnos“ftsel(rl? ed to

t he encapdfndmatdncaringh sirdb arattérk6eauStl isteejomtioh yduet o cidationt o2 theuBEtlapdreby or ned
with the Iight egd;gi n ellﬁr.rent, t@e subst(%at j s anneal ed in a vacuum or
an inert APHSYFhEMOXYERY +HEACHIAYALPOYINE BiCSYPst rate formed with the
seal ing materi al Thenk@aneEd (fi¢iblb printedircait Fis bond&ickowhd Eleéthriek gl it tti ng
el ement. Here, the exanple of formng the sealing materjial _on the
encapsul atﬁ"érP‘%%s‘Ff‘ﬁ'ﬂ‘gP Rard veitlh A anjdetrepici conduetiveefiateigl pakhei gnisatropic 1t i s

r: Sﬁt that dRguRe! hierifPiseidrled! & h QbR hndNcdldGc P phtiRlcs fiedBpiAN the
having a diameter of a few to a few hundreds micrometers in which the conductive
particles electrically connect the electrodes in the input and output terminal part to the
wiring lines formed in the FPC.

It is fine to provide an optical film such as a circularly polarizing plate
configured of a polarizing plate and a retarder, or to mount an 1C chip, as required.

According to the process steps, a module type active matrix light emitting
device connected with the FPC is completed.

Moreover, the example that the anode is the transparent conductive film to
layer the anode, the organic compound layer, and the cathode in this order was shown
here. However, the invention is not limited to this multilayer structure. It is

acceptable that the cathode, the organic compound layer, and the anode are

sequentially layercd, or that the anode is a metal layer to layer the anode, the organic
-13-



emtting elenment. Then, ultraviolet rays are irradiated onto a set of the
bonded substrates by an ultraviolet ray irradiati on nechani sm provided in
t he encapsul ati on chanber 116 to cure the sealing material. Here, a W
curable resin was used as the sealing material, which is not limted
particularly as long as it is an adhesive. Subsequently, the set of the
bonded substrates is transferred fromthe encapsul ati on chanber 116 to the
transport chanber 114, and fromthe transport chanber 114 to the take-out

chanber 11%ompeiind RkérNghd 4 caokidde Wasingasmkiubatyakehieordene fabrication system
shown in Fig. 5 is used, which does not expose the lsi(t%ht emtting el enent

to ambient air entPtexamrlpef fhejtop gatedidapasthavadiernas e sunepisddie bike.
Thus, 2 ni dievef thel Entldniah bRMHdbbid G ARMLS Of BRITPE stradiet Alr8Flexpacuum

and a nitrogen atnosphere at an atnospheric pressure are repeated I1'n the
transport dtheantberadapdd tdnbotthes gatalfinyerselystaggemdpbr T anhastoggased PT. 104a - 20
and 108 are always kept in a vacuum Alternatively, a deposition apparatus
of an inline systemis feasible. Hereafter, the procedures will be shown
that the substrat Exfaaipie] with a TFT and an anode beforehand is transferred

to the fabrication system shown jn Fig. and the nmu|tilayer, structure
shown in Fig. 4C Fig Polsnpdiageipsilustiating, raa)psa%?erreh g {9 Yiy 9P ¢ he

anode 43 i ;eifle. | Mn hRELSEARSEL ik AlsoRaNbEs Tﬁ%ﬁbsﬁfaté)% WSS 8 cbéntebaiiifberl 20D,
as simlar to the case of formng the nultilayer "structure shown in Fig.

2A. Then, ohdFupest foamed,iaspixelopast 89 faralisplaymdribe cireditishlarandchanfoe driying

0" o0 IS 7 W e CARORR ARSI A | BEnUSABR Bore

102 j oi ned Fiolayketopinepesmiectowiridpahitves; aid termimalgpanisr32 forrbemding s FBCuoe and

ot her gase%or?n%@% %}i{tgren%l iCpl‘CltliIi]SeaI%u i%}t)(;s% & Tltqeh ?nodule is sealed with a substrate for
encapsulating the EL element and a sealing material 34.

In Fig. 3, the cross section of the pixel part is not defined particularly. Here,
the cross section shown in Fig. 2B is exemplified. The module shown in Fig. 3 is a
product after the encapsulation process in which a protection film or an encapsulation
substrate was bonded to the product having the cross sectional structure shown in Fig.
2B.

An insulating film is formed over the substrate, and the pixel part and the
drive circuits are formed in the upper part of the insulating film. The pixel part is
formed of a plurality of pixels including a current controlling TFT and a pixel
electrode electrically connected to the drain. The drive circuits are formed by using a
CMOS circuit combining an n-channel TFT and a p-channel TFT.

It is fine to form these TFTs by using publicly known techniques.

The pixel electrode functions as the anode of the light emitting element
(organic light emitting element). An insulating film called a bank is formed on both
ends of the pixel electrode, and an organic compound layer and the cathode of the light
emitting element are formed over the pixel electrode.

The cathode functions as the wiring line shared by the entire pixels, which is
electrically connected to the terminal part connecting to the FPC through connection
wiring lines. Devices included in the pixel part and the drive circuits are all covered

with the cathode anc a protection film. It is fine to bond the substrate to a cover
-14-



substrate is preferably annealed for deaeration in a vacuum It is fine
that the substrate is transferred to the pretreatnent chanber 103 joined to
the transport chanber 102 for annealing. Wien the anode surface needs to be
cl eaned, the substrate is transferred to the pretreatnment chanber 103
joined to the transport chanber 102 for cleaning. It is acceptable that an
organi ¢ conpound | ayer nade of polyners is forned over throughout the
anode. The filmformation chanber 112 is a filmformati on chanber for

deposi ti NY nidi&ri4d" (@dubStra10 'BP CAehps@MBOn)TRMHE A aBRISWERT 3t isFBEceptBPHRAL ai t 1S
fine that poly(styrenesulfonate)/poly(ethyl enedi oxythi ophene) (PEDOT/ PSS)
aqueous solr¢RePsA Paiiis dispgsad én thecevergnateridite piasp edesigeant-ayer 45, is
deposited over th . 1 onpound | ayer is
deposited in the ?ﬁ%n} #%%?f%ﬁ“@ﬂggﬁgPﬂ%qg”@gﬁ%gﬁﬁag%g?an, i nk-j et
deposition, and spraying, the surface of the substrate for deposition is
set upward under ng@@hgfic pressure. The delivery chanber 105 is provided
with the substrat $ ng mechani smthat reverses the substrate
properly. After dERoskdmple Melidws (R GQURNLIST Fabrithting thd p SHOTIRTA[RoleS

preferably transferred tqQ the_pretreatnent chanmber 103 for annealing in a
vacuum t o vB§sHiGally, id$ atRlanar Téﬁasaéq@érﬁmy?zt hin thihexample, a 74T #% is used
transf ert ehdABRCTIT ISPt TRIUDGLea i Tnd Ocallific #24 bURSHY GRAMPL(maldS
wi t hout bei ng exposed to atnosphere, and then the -21 substrate 104c is
t r ansf er r edpecifically, it isangporsely btaggered TOE), viitieh isufbnstto & datiricated dyplublielyd t o
t he filn}fgﬁggﬁkqpk%ﬁ%pq Es%gﬁasby the transport nechani sm 104b, and an EL
| ayer 46 for en1%{|ng re PGt i s properly deposited over the anode 43.
Here, it is deposFirsfasisfioevdpbigadiAg thelsittogh gdie THEPIASE foraied apped albgaatghown
in Figs. 1A and 1B. ,The depositjon aratus_shown in Figs. 1A and Bis
used for edhfayas ?Bmsuﬁfﬁdcﬁ‘r@%{’% Pbﬁ?‘%’ E’é?]‘ﬂ‘ {AOrIGALQR Rropess stepp-m Hefiecifiess

uni form ty @fmpiBes HoSAnhst t(ROTPPUNFbridl hd tHeRSinUinbld 2314 A& fl MheRCHhef OF
evaporation materials, and throughput. Here, for the provision of tul

col or, theaneflgstd ktformerief ggeeialdlapersiat qondugtivet materipl eantaipingangrkied anber
106R, and . hsdt.r. 0 it fmsthe filmformation
chanbers 1&@%@gigﬁTgééa%38%§8%§§ﬁ£ﬁ%g%ggfﬁggkggﬁggagghpound | ayers 46 to 48
showi ng | i ght em Sisequeafly,radinsyaten fibm didboveovering thelead ipajte of tlenadodyer 45
and the de;%re EL Ia§$r 46.t0 38 are formed over the anode 43,}and t hen
the substrat & (ROVIANEPIEh AR IPFP NS thIors AR AL N AN ORE B ¢ he
delivery chanber TK:A, wé theu ibeEF?QlB?&ﬂQﬁgﬁi& QompOREP hgELfor ToRRIngAMEEL
substrate is further transferred frgmthe delivery chanber 107 to the

transport ElE§BefELdRYeR ihderosHed-nglhs pelstigte: & Hapalapitoie 2 Wm-Ermatign  t he
substrate El%ﬂﬁe@'})gf);ﬁﬂé@ Quitt ah & apbratlbh %H%%j QRd G ABRefranspOrt Mydcha Agiansport

mechani sm equi pped in the transport chanber 108, and a cathode (under
| ayer) 49ainjestinpdayst, oaa light emitting layier, rwhieh ate drie| ahtheofganincompound ey

codeposi tiQn |y al AlLl and

CaN or an %Igﬁgﬁﬁyﬁﬁﬁ%ﬁg oﬂggkﬂﬁge?ﬁ% d?%ﬁb%gﬁgFg@HggggPPo f%tfégh%) by

t he deposi déponitiappppatius shtvomin FigsFil 4sand118,aamd dl Bole Thjectiomt lapeted S, ariigght

| ayer) 49a for.nmed of J.he thin nmetal layer s, _deposited. Then, the substrate

Y F hner orpBRE ByPr b m il e 60 27 68 AL enEE wvef BREMECper

| ayer) 49bareoddpesitedl aher ddpopitios ppanUSHowie if i Figs. (1A Qndi 1B MMidet Nfopxi de

al l oy), indium oxide-zinc oxide alloy (nm03-2zZn0Q), and zinc_oxide4§2n0)) is

deposi t ed BfPeRHIPRelRitY ¢33 BeBibicArty teproveHe dilat thigknress JoHoEmly A5vhef ¢ he

mul til f’iyero@fmi& %nﬁdﬁ)‘uﬂd ”I%Sré}! th@X @iz Effiddc ”ﬁ)?aé\%PBraGBHQH%HMQ, bhdm

According to the process Steps, the light emtting elenment of the

mul ti| ayerthsqughpiture shown in Fig. 4Cis fabricated. The light emtting

el enent of il [ [ in Figa, emts .l.ight | he

i rocti on SUFRRlY 4o 3R W RUAL R HYer b fofled AT UR LBl hrdilut Sei

as the |i gdhowanintEipHd ehedraB  Shewdepositibn gppazidus ShewpioFass 14t apis1Bfi§ er

this are the sane as the procedur.es of fapricating.the,-22 l.Jght emtting

vt co. havised 10T aRereo At it sierigeen bhgtamor ety Bickhcssaeitgfivty byt he

ge_scr i pt an? ﬁ&&oal@a%,ith@@tmbﬂm cffioRAcY st &vaPbiatioh imdieSAS tAM thipApdth Fi 0.
is used, e 15—



mul tilayer structures shown in Figs. 2B and 4C can be fabricated
separately. The deposition apparatus shown in Figs. 1A and 1B is used for
evaporation, which can significantly inprove the filmthickness uniformty
of the organic conpound |layer, the utilization efficiency for evaporation
material s, and throughput. The exanple can be conbined freely with any of
t he enbodi nent, and the exanples 1 to 3. [Exanple 5] Fig. 7 shows an
explanatory view of a fabrication systemof this exanple. In Fig. 7,

reference munmkahthbd@49enBeatic 8nddrifer, iORpABRADIE(16UYE hbbetfemdf thif Helenot es
a second cont ai ner for separating the first container from atnos here to

prevent t h&m;jdhl "béﬁl?%itﬁ‘érb)’f‘i‘l?ﬁ?%i“m ebalkainwat g, aRabey sidean 62
denotes a CALLEland Rl dran didiidt¥n Hiér(kx%hﬁg -or i 6 apClOH El%dl@?'ab “Ot es
a vacuumabl e chanber, reference nuneral 64 denotes a heating unit

reference nuarmuzhtlllaﬁSOdelw@@es a wor kpi ece, and reference nurreral 66 denot es
a film Referenc unmer a d t.e ter| f h

manuf act ur er (tyglrfg ar I‘zm elecg()de%%gtl r??r&e °Vﬁa|‘ﬁ° fﬂg&(;ed%&cﬁ g an pu?l%l ng
or gani ¢ copleotisdt 494, dr isaﬁﬁe tooudrea tlasspavenp @oaduddine ider filak $1T(h(nddfuai @hence
nunmeral 69 denotes a lLight emttin Vi ce acturer i n

evapor at i oﬁx'gﬁﬁh?ét indiym gxidezing %&%ﬁﬁlﬁ@i‘?@rﬁ?ﬂ?{é T-‘I“9°x 628@%& 1106
plant) of ik c“r@lrﬁ&thfkgsh‘é%' lﬁers 4R thé eyye%e}m m@eﬁlﬁfefd%mgdﬁe/&lbﬁm of
t he exanple wl Y be descri bed beTow. First, the |g emtting device
manuf act ur ef 3619W|§I showen am the adrewde (kighthis me(ilthtoughnﬁhf:a ). 68hushe
mat eri al ur r r d

cont ai ner n co ’Ilcg}n%%%\‘/mgt ﬁgfelilgﬁo?]g@r G%EJ%eﬁé}ﬂ @ us@ ?Slt gﬁe neg%é&#bagturer
purifies oincholirgethe ichthothe.ghl y pur|f| ed EL materi al 62 |n the first
container 6la in clean r onrrent pth sufficien tte 0
inpurities (oxygeﬂ‘caﬁrd’cﬁﬁl ‘Eﬂﬁr;’g? A Siep e th sme andhase OEEHE‘E OE&HL" B@Ferl al
manuf act ur geive8matref eigablemigipl 8edibe showht inC et @kaRple6LA tHUR biﬁauﬁgcmed
contai ner 61b so as not to attach unnecessary -23 inmpurities to the

i nsi de or GGFCEHPERN et he first container in the clean room environment. In
sealing, the insifg efahhle SRCEH Bifed Gt | sy PEETHR' BRbYdikRaH UKED OF
filled with an |n§$etgg%s£l Pr ef eraeg@nk&h %?rst co tatlener 6la 1ang ;Jﬂ&g
second contxampe 161B. are cl eaned before the highly purified EL nmaterial 62
is purified or housed. In the exanple, the first container 6la is placed in
a chanber as it is in evaporation later. It is acceptable that the second
contai ner 61b is [Expapled]ing filmwi th a barrier property for bl ocking
oxygen and noi sture from bein r, the second, container is
preferably a strdfgh s SRAmPleck i B S Q)W Fﬁafxfttoasygtﬁ@p%f agpulti-gmbeRsYsteavi ng

a light Shln%ﬁbﬁﬂle%@l@&ﬁibﬁ Sfeﬁ§ a@%ﬂmtbﬁlaw{i%‘ﬁ)qgug%&@&ﬂ@ﬁ@ﬁbﬁcatﬁﬁl the first
container 6la is sealed in the second container he materi al

manuf act urer 68 rAKEE. Oy 4HeH9 1108k and 1 |tp JP0u denpte gajeelilcdenotes a
manuf act ur @x’fgﬁsr?tl%ﬁr Qﬁ‘zﬂnbé?s}ﬁ‘ﬂ dt&sS] tﬁ&’ﬁxﬁ'éﬂ%gﬁéqw?l@ﬁ?ﬁ@ﬁ ;T{;he%ﬁ%ﬁgcond

cont ai ner are placed In the vacuuma process ¢
process chdmbe? trﬁ&pos Caambvra,ptﬁSaﬂD@rand Hamolenothaialivgytdlemheat 106R,ulI6B, 64 and

a substrat t oyided.inside. . th h Qcess
chanber 63 g@%uw %\% éﬁ%dj\é\l}\?tfhﬁknja@nat?ﬁd ﬁ%n%etr ‘%ug{a 4s much
asbpossijI bl }ﬁrctrézhmcﬁﬂ clailmbmntm d@atotés L éx&apaﬂammsubsﬁﬁtetlbahsgebmdbaprlwl ner
61 and then it is plac in the heating unit 64 as,a

mai nt ai neddenates G GRS, © Ei?ﬁ’bébalgér pisH 2 o’i&‘Fﬂ&“lf’é‘ﬁ“t?éa‘B?g 33@% and;]20b

wor kpi ece &&H%E@it@kbﬁﬁbé@ aﬂhQQ?@eﬁRe@étrBPmBﬁﬁt@né Qagehe f' rst contai ner

6la. Subsequently, the heat'i ng unit resi stance heating heats the

evapor ati on mat ertesgafterghelprosedures mlbbae ﬂwfﬁéa'demmﬁé(ﬁormﬁé‘rwt%g‘csm ace of
t he wor kpi i &n 66
thus. obt ai e ihe a5t SclortRin Y ARABLAR: GEKIFRING I RTNE Bk 1 P
used to cdopben theanultitdyer gnicture slepved mrkiptIB.hi gh reliability and h| gh
brightness can be.leal| 286 e formed with the TFT and the anode 23 is set in the

cassette chamber 120a or wne cassette chamber 120b. When the substrate is a
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In this manner, the first container 6la is placed in the process chanber 63
w th never exposed to atnosphere, and evaporation can be conducted as the
purity is kept at the level that the evaporation nmaterial 62 has been
housed by the material manufacturer. The material manufacturer directly
houses the EL material 62 in the first container 6la, which can provide
just a necessary anmount for the light emtting device manufacturer and
allows efficient use of relatively expensive EL materials. In the

tradi ti onalargvaparaibstedic BHONAAISx BEG Ath, For £:Q%ip3é)an ¢Lsdn Gathe REsseltd) Chandder
utilization ratio of materials is low For exanple, the following is a
met hod of &¥PandVhgp thesubstrats 14 gcoaral spbsyate (134w Het By £0r §xempdg)sitd i n
the crucib | f ' ¢ 10f ' | a
st i me e Il Bl SRR, IhOP ARl AORA a2 o
resi dual nwaeE0ainsmpeifdl mm, forexample)t he next tine deposition, an EL

material is new y.replenished on,the residua terials for apor at i.on,
and repl eni shi ngy{hse Mt lehﬁeélt%étéaqf N frﬁgﬁgrﬁ (ggraﬂleh‘ter%\}’é %’f&f“i‘“& cruﬁt\éi roVided

mai nt enancwith ZBubstred tradpoa meehiifisg €o thegrefardtiohashbmber HI1l 0, but the net hod
can cause the resjdual materials to be. contam nation. An operator

repl eni shes the ePrepiration, chamhers 10, i pomped foha w36wUn HIrpgessing rfi’laméﬂjgen
and noi st UPr%fe@£Iﬁ¥,mHée§rde¥a@ioh hena8MRPOIA! iONValRInId ahd thén TAPkRM $AE NG tO
degrade the purity. The crucible is repeatedly used for evaporation for
several timrgducsddo sotat atmnsaheric pressurd. mSubsequanthy, dreaanbetrate is toangarred o
prevent t \ i LnuEiLi.es, i inder t new EL
et or i al 10 oAt RAkkB B2 REN b (G prber A HRARECIOT e BRhpdhy

cruci bl e ichaalbsp isdvanamdd do dieepveragutmnefathadagoasahotow, existtméature aad i on
costs becone high. The fabrication systemcan elimnate the traditional

gl ass bot t9¥8Housi ng the evaporation materials and the operation to
transfer the mat aheakshspé® ThimBerdlGE s joRidd © 4 Qaduien proteisile chaibTogan
prevent inpurities frombeing nmixed. In addition to this, throughput is

i nproved aSCWENINg the dENaRaTl chanbaie A dhe vacuunh pracsssing ghamhersy MMagREE@n be
realized t I : al

cl osed sysl??%t‘?ad#?%%mfpgg}l}agggﬁ%!g B’EF f”gﬁg’ ?g?ggg%%%%%mﬂeg}rﬁlg%bei ng
m xed in tAecoedingys tht ubimatavecuual indthe pransportathatmper ¢on beesetati 1 todO Pact ur er

68. The E eri al : |ified far descri.ption. wever. in the
exanpl o, (8 thepack iefia O GButqs 3o M BERE HAPEnE b XS Sheep S ¢
by evapor afontrolldths dd coderrte prevean dapiitédsi figm dingeinkdduddiantot the apphfaagde i s
formed by resistance heating, the EL el enent é}an be fal%ri,cat d w thout
varying t H@ BFEERT SUCh A JHERAE,ANE 3 QL ga5s Ypedt for dhi gasip bedpirodiicade T rent,
Vth, and Javaltdede @irolih®d liltb %3_-apf§§raﬁ@raré REshE pavifiebE al gk Duriier béfore
acceptable that the nmetal materials are housed in the first container

bef or ehandnirefucedinde He appartiisn e Therefare fthe gas pwificainaeds tp de sawipped stthahe
evaporat i p . ki 4 apd..t i-als qar t

resi stanc %égatg ﬁ]gﬁﬁy?l@b%fgﬁdt Sagdfl H1 nﬁ‘r?gﬂ {:ae?;rlr% etl%aﬁvﬁz&gg{ iaﬁgﬂg%{gél y
with any dfccordingpboxiigernmoisivrg ardeothgs impenitiesptagaified in ghe padeanqahebeb] | n

this exa th m. of +.h ontainer for transport.wll .be.described in
dotai |t Dy BesbEhE" S, GRS b8F ob "FRERG T e TR Do
721a and antbokesppasatis. 721b. The second container has a fixing unit 706

di sposed in the e art of the second container for fixing the first
contai ner, a sprr’ﬁgr‘{?f)go fErOVEpBPIULG 2 $8§§ﬁrgésctsc?°f‘ﬁé“efji‘?it G Supstate, theyas
inl et 708 s@hstagrs ad ptdieﬂab? haledPRrt ddabratibg Mmes ARCueANt & REFine WRAChd S @
gas line for reducing and keeping pressure in the second container, an

O ring fopulstiRiends traasfampdrtocst picHeatment £hambemd03 Gained clonthsi tepspptib, and
a fastener d [ner [ t al . . | ed
with the Sl&aryl |re1 Qefbg%%nr%gﬁ?%n %?‘g?{lea 0|desgp %‘%e&gasl tt% O[%}s&#alrﬁﬁae’ ]t? %ﬁléeteﬁe
second coxaray mher substrhtertogtic pictecatmadme rahamben bbX jaineytos thei trdnspert shaeber and

t he first&gzgﬁainer 701 is formed of a material having titanium In the
mat eri al P&, the purified evaporation material is sealed in the
first container [{03.actbgbbletthet 4pRREa@dompddad Qhydr ormes @IhdIPRERI REr 1S
set on the lower part 721b of the second, container through the Oring, the
fastener 702 fixes the upper container 721a to the | ower container 721b,
and then the first container 701 is sealed in the second container. After
that, the inside of the second container is depressurized through the gas
inlet 708 and substituted by a nitrogen atnosphere, and the spring 705 is
controlled to fix the first container 701 by the fixing unit 706. It is
fine to place a desiccant in the second container. In this manner, when the
i nside of the second container is kept in a vacuum a reduced pressure, or

T e



which a crucible (that is filled with the evaporation material), which has
been vacuum sealed in the contai ner without being exposed to atnosphere, is
taken out of the container to set the crucible in the evaporation source
hol der. The crucible is transferred fromthe setting chanber by a transport
robot w thout being exposed to atnosphere. Preferably, the setting chanber
is provided with a vacuum ng unit and further with a heating unit for
heating the crucible. A nechanismof placing the first container 701 in the
fi 1 mformitdepssiteagiagr thvddghobe tie sabiddedThE tinf-f@matiGf chambBB, 112N ihd St
container is sealed in the second cagontainers 721a and 721b for_transport.
Fig. 8A il f@fegpation, chagber dardeppsiting Ahecongppis compoind 7aysr niormed,
rotating t 3 f di e CQ tain 72 a 7 si ng
the first ?gi t aeizsker , qg ??Aanlgg%?}%lg’negﬁan%g@?%r% rg{nogglor %@% hgglfyi rz(ispr&%I

cont ai ner, -sulfpnate)/poly(etiydbradicyythiophengh e(PEROTRGSE haqrsevs i spletiany o swbich

adj acent tqg the fi format i.on. chanbe and can ntrol spheres in the
cetting. chamsapmhys he BoRo iRl AT por Alerbofed Bl Ao BhGHe R hifack T
transport kdnathe Dganic témpeanpye is depusited inttecfilni-forination oldmiggrriARItbGN i n
which the first container, is_ ¢l anped ( icﬁ‘gd) above the fi rzg aont al ner 701
for transpdPi cQating, dpkst deposition 8T sprguingotheisytfpcs oithe swbsatedor dERStat ¢ he
first contgy Mhpbvﬁrdcﬁrﬁiépﬁdnésbﬁéﬁé pRssurde hageexdiple! tha ARy chAibérhics
setting chanber, the second container is placed on the rotating table 713
with the faspronisied 70th a swhsirate. reversingrgeahenism that properdyitayessesithe, subsigate.hus

t he second tal . 1S,: M0, ; e } Then, the
at nospher e‘&(:f%ﬁtdr%%&?{ﬂondl tall@e%%lgélﬁss WE p%’ 2@% E‘?tgs‘r?{r% 3 égéred[b& F{gﬁ%ﬁg?ﬁ)teor F.h%V\hen

t he pressupeeticatnidne chambem0T hadriaencabezic e syaequmilto tvapotiee moistigar eln thet he

second contai ner, the second, cont.ainer, i.s.easily o ed. The lLift nmechani sm
71 r eove Mg B R BRI ol AspeeTtne Mechdlg ifkion e A dbade gl RS GV | ng
table 713 gkdvd.eSHahO, i@ iy Kcaptabig thitahé hélk2infstiem 3% haddVof & Nowov&ghtt he

| ower part of the second contaliner and the first container. Then, the

transport MOkcaky opganigmatesiakisidepositeddy vaneatige based poirgsistances haalipg.inat i on
chanber, a : i I e -l n.the evaporation source

hol der (nopgslﬁéﬁmﬁﬁtlkgfag%} %ﬁgt@ghﬁg%?ilﬁ gllljunc:u{br'di sposed in the evaporation
sour ce hol der subbubsequestlyhthecubgtoatatlDde intramsféradd fromsthartranggqrbshamber. | n

this depositdon n the, shutt 10t shown) dispased in.the apopation
sour ce hol bié% ?(? gheo glhvé:(tj},' CP%H‘?rZﬁB &72@81"1 Qrﬂ?%&xg?fggcoi?zf?]flgﬁ?hﬁ%t eﬁ?ﬁg *Pfies in
It_hehdi rect ku_fh@tr@tlfe 104e is _ubﬁsltfémcetd theﬁfalndpci}o&l'ldrﬁ?lﬁhr(l‘(){&r afidit is trgﬁdfém&_to ted a
ight emttjng |ayer ncluding.a hole transport r, a hole. injection

| ayer, an gi’%‘%?‘i"&%“’f‘ré‘ﬁ &% gb@g%‘ra HARFPIH ‘%‘F‘g‘éflﬁsﬁ‘nﬁ?‘ﬁj t@d{rPEFﬁiyi ‘gl‘iﬂé}P‘f ang
deposi t ed. EBUR$&026 ok YemiftfdgeredC AFR BYdrntheeXiiaer 24.1 Qere ! fi€isf dépokit&PByai ner

is picked up fromthe evaporation source holder, transported to the Setting
chanber, pPeAPEEIION tapkd povgsistencathepties. dJfortthe filmdermatiasnthambsr 1068 thehown)
set ont heer’f"atc?to‘frf%T Eﬂﬂhﬁteﬁ%ﬁde@&%ﬁ?ﬁ! &t abtvhRatd ' MQ%fivé‘rg.’Eh%fn'B@{ é@@.la- AL
this time, preferably, the first container, the upper container and the

| ower cont Befoes thasebsiratd is dransfemed, dhelfil-domationtchamberds pfeferalelyl veauimedat i ons.

et ot e LBl AT 59 o, S R ARRIRER e BRR
fﬁSt ener 7®Ber|candfdcgﬁa&;fovdoadmtis ITcHeCeﬁHtoﬁSiﬁﬂO'Frﬂﬁn‘lbaﬁ(Otﬁﬁlel?a) c{?i lgﬁow,?fbfrand 9B
show an exanple o e settin ianber that can hold a plyrality of first
cont ai ner s¥GTRS,| {re ‘@l?IYQiX{)_ égs£$lti g cRaFARCTHES: HbS OAE%"E éﬁ’ﬂ%’“{"éb‘ﬁe 907
capabl e Ofvgf%léigé@%g'areﬂisthhé‘é ineXtiff bEfdPcahllSt ACOHUIRE T86tSsHdWN) Ok SRASNdn

, a

cont ai ners a transport nmechani sm 902b for transferring the first

cont ai ner , evaperation, whicheawsen tkmecgapaund 1o dlyr in) the disestioni of the fibstrate. oGbehas an
evaporati o N I i > i 0,

er ). i o ed e Ehmting 16 Aol ey A PRRCT AT P Suni ety

i nsi de t hethsmighitmgomshingymrt (ndhshoser) dispgsashiambeetaldfaski (sofwhowingled with a gate

val ve 900 adjacent .o the filmfornmation chanmber 906, .. and, at heres of
Uhe setting chantbihegrepeybdEBITER b is ieproriet A BB IR 68 hr ough
a gas inl efor dypbsiSWTHe déptitibnadppagatug BRowh a8 EBig.01 Ar4ndngB ish@set efgeved
upper part (second container) 912 are d'éposed separately. Alternatively,
it is acceptable that a robot is equipped in the pretreatment chanber
(setting chanber) joined to the filmformation chanber, noved fromthe
filmformation chanber to the pretreatnment chanber at every evaporation
source, and allowed to set evaporation materials in the evaporation source
in the pretreatnment chanber. Mre specifically, a fabrication systemis
acceptabl e in which the evaporation source is noved to the pretreatnent
chanber. Accordingly, the evaporation source can be set with the cl eanness
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[ Exanple 7] In this exanple, Fig. 10 shows an exanple of a fabrication
systemof a nulti-chanber systemw th the fully autonated process steps
fromfirst electrode formation to encapsulation. Fig. 10 is a multi-chanber
fabrication system having gates 500a to 500y, transport chanbers 502, 504a,
508, 514 and 518, delivery chanbers 505, 507 and 511, preparation chanber
501, a first filmformati on chanber 506H, a second filmformation chanber
506B, a third filmformation chanber 506G a fourth filmformation chamber
506R, a fi kvapoedtion} mdichc bamrisignifia6iy inipheve fhiel fitoh Cthiwmssommﬁmmhgrd 6@9

510, 512, 513,. 531 and 5? s‘gttl chap%?rs 526R, 526G,. 526B 5?
S26H for  sBERNiTgCRBRIBAlYER L6 HERAtoR, <Licieninbol CVARSASOPSMaIsSAlS, 7 503b
an encapsujgbighpuchanber 516, a mask stock chanber 524, an encapsul ation
substrate stock chanber 530, cassette chanbers 520a and 520b, a tray
mounting st age 52Here ofigg the praxision af fel!haolberth%s_@strathemtiseraﬂ@p;bp@snbwanb@p 504a
i's provide r ha 4 o] sfer ate
504c¢, and n’?ﬁ‘o}lt %g%ggéﬁt%én%@g lgégqu% mE arlgﬁ pu?lg\éll: ad&)%%%tgépar ate
transport smmbmmllgyrm thsf:bem&tbma&hmbe:s 1066 mrd)ﬂQﬁBJt(Eﬁrop.ﬂd!y fhronorgaiiat a

substrate forned fqr; ode é #@{ el.ectro and nsul ator (barrier
wal I') for 8‘89%9‘1“6!\3\%{% 9 Pang, tﬁé‘“%‘?r‘l rﬁ %Fg’h ?es carried in the
fabrication systemeshsl¥finjeétidn Byerl®s hAd tibadsiall E1a ldyefs26 &R atefbreUi Ce.
In the case of fabrlcatlng an active matrix light emtting device, the

substrat e PYerthe gaedepd.mand then the substigte tshﬁffﬂlsfqﬂ% fromribe FaBSROTY ehAmbest
control i ngygbFTs) d i{m ors
(such as sg\?}ch?ntﬁ#F@ﬁﬁgfor Ha&ﬁdw orneﬁ %ﬁﬂo@cgfri{(/)e %1?1?5651-1' ?éformad
of thin fi Smbsqumﬁy,stholssbmtwmIfurthe@&ltmsierred iene teededifvefyathainbat 10iftoathsi npl e
matrix light emtiin C .can_be brlcted by the fabrication
system sho nspﬂnlsf’ quﬁgﬁlﬁigplﬁ?ﬂ%emg%f ot %he§% in the cassette
chanber 520a or tAnRercmssei trenspoaninechandfb protided trhﬁlesuh&pbﬁtcﬂlahﬁbcﬁ 108

| ar ge- si zed substrat 300 x 360 mm for ex e in

cassette ﬁa}%gw thsz»eﬁsé @nsfaia%aqoat%\amgehﬂgﬁ Qaﬁatﬁﬁiﬁﬁﬁﬁm ge % mm x
127 mm f Opefak i ?roﬁeﬂy'&p&@ﬁed b ahQ@aﬁ&ﬁﬁ@ﬁ FRtHoBMARRY onréBidtand Kkating.

transferred to ray founting Stage 521. A plurality of the substrates
is set on Helterﬁyf(lsebnmﬁm gembrem116 maxemra@pn apggatushh@ngd%gﬂd aldn(t he
substrate Oag or covering the end
parts of t e a od'étlay!otnrsgt(a)ﬁl ﬁgﬁgrgggléw?esﬁ rr%g%fﬁlf ® t{ransferred to the
transport c hanberA@ibﬁim@&f meeprb&:rfss stepstthatlight smitdhg ielentene of desmtltidayehanber ,
t he surface of t ode node) is preferably cleaned with a
por ous spotg ﬁ%"%‘b’&%ﬁﬁﬁ "5512 active agent (al kal escence)
(typically, the Shengthel Sublgake @ftrda‘s/&n(eﬂofrrumvmayﬂraxﬁb@@hmhmbarndomyb Qg to
renmove dust and dirt on the surface in order to reduce dot defects. As a

cl eani ng nBEkRMEHPD chamBerabice pithptedaing G¥ROsEd dp SARPIRICHP AT AL RISIFHOR ng a
rotating bﬁl%fbrﬁl@@@?athcﬁ’?/ﬁ}tnﬁg'ﬁimro?%%hﬁ:%n%@t?i‘d% okl i 8 dle?os%& al jgje, to the
substrate surface to contact the substrate surface, or a cleani ng apparatus
havi ng a dheé&ilprfgghatiorechamber I‘blﬁA)S a ppatttering ape@atab@mwdqdewamastangpt W@é@)nal to
t he substr rf t

cont ai ni ng&i)ér?gan gatglgrmgﬁggs%tflasgﬁc Bh&l&%q}g J%&% tr a%lléa:ﬁlfs%ﬁ% gisg [y

anneal ed fitor deaeplat itlen targeta m&deuofn smcumr derused, raadmhe a1|masphme aihdhc)t her

gasses co ed J.n e suhstrate. IS ne.to transfer the substrate to
T art e TR ErEmabiOn SRS S SECL nitfogk P ORbh R A Biripsphete SARARITE,
Subsequentdiptogdnhmd aeden; waich dll%wfsra%ﬂﬁfoﬂrnﬁl?ﬂeffilﬁrtbﬂ)Bﬁef)dSﬂB@port chanber 518
provided with a substrate transport nmechanismto the preparatl on chanber

501. In the fabrSsbieasentlyy sthe substratpcfossgdpwith ther gkt ewdtting pelament tifhe
transport (hafthRl frohiHeahnsFdeERAnbd Q0840 3 ngé a%ei:@m Mmeétfﬁeﬁné he

substrate 1 n reverse to the preparation cha e exanpl e,  the
transport exhesedgp agngsphercahnmitss Kepher dtansfierrad ﬁmptf@rdahvme@@mr 1thio

preparati joined to a vacuum processi ng chanber, which is
pr ef er abl 3H?/ac gfgre&hg%? 1 uced with an inert gas, and kept at an

at nospheri c presfteethat, the substrate formed with the light emitting element is transferred
-19-




Subsequently, the substrate is transferred to the transport chanber 502
joined to the preparation chanber 501. The transport chanber 502 is
preferably vacuuned to keep in a vacuum beforehand so as not to exi st

noi sture and oxygen as little as possible. As the vacuum processing
chanber, a magnetic levitated turbo-nol ecul ar punp, a cryopunp or a
dry-seal ed vacuum punp is provided. Accordingly, the ultimate vacuumin the
transport chanber joined to the preparation chanber can be set at 10-5 to
10-6 Pa, affbnt (R tRaGKort chdnisdrana @ thedteapsul Ronfdh@mbENELEPUMD &icdpsiddifbnan
exhaust system can be controlled. In order to prevent inpurjties from being
mi xed in - 3ebstraienwith grwaking material ispicteraply psenarechin thetengpshlatiny chamhbere gas
is used forpyghe gas to be introduced. The gases to be introduced into the
appar at us are highly purified by a gas purifier before introduced into the
appar at us. Ther ef the ent:;tpsulgaen pmbstfatens seteifs theo ehappulatiord substratet hatlingases
are hi ghly @df i En |Intr ced into th eva orat ]oglrap ar@t us.
Accor di ngl ¥ TORAUYF e Brt’di ﬂé?m?Yﬁ)lﬁ?Rlﬂ ie8 Suedh#sIPRR kE"ases
can be rerrweel:faaﬁryr phxddrened Thiua, vicieme befsrshand.| eFmCaihriillﬂe,ptlﬁVastﬁdtef fsom

bei ng introduced into the apparatus. In the case of renovi Rg a fi

cont ai ni ng 2BRGHES i isEBEARaWateR, iSRSt ipadiizo shamaberi Hl7an W ﬂbé‘é‘é§§4]9‘gpl ace,
is fi ne[lﬁéta al 'isht%nﬁ&i)éﬁ fli%te?tmﬁ%ufa'iraﬁ@ﬁl?sw eduteqmtnbﬁorpaatﬁb%atwmsephaa er

503a to selectively renove I ayer o organi c contpoun fil

pretreat rreratmmhcmeprcm theaencappilatimesudstrate i trangfarredtfrany the @K@Pﬂlé@l@ne

kind or a I fr

generate pgla%grtr%{eflé#lgé ﬁﬂeﬁitﬁgheqﬂ%%%s%%g&h%e > t8%éf the,|[_5||13 a\lllg @Hrgtee%lf/@ only

an unnecessartorded ttoothe d;tibsirsteafmmpﬂ abitk the lighovérditisn eldnianavi What thay

irradi ati on nechani sm nthe B‘E‘E) nt chanber 503a in order h

irradi ate GREAPSYAEQMLSU %tf/aécafé’ AR  the 4 sealing o matedial is | rﬁ“%‘f% tt’ot ¢

el imnate %ﬁl&d BKatiod dnépsig.ate is preferably heated under vacuum right

before the fi I m cont ai ni ng organi ¢ conpounds is deposited. |In order to

t hor oughl y r enoveSwhseauently tg get Hersugamfwﬂarlﬂeawuhght RBiting stemend i n

the pretre rate i n?ﬁad e LOn in
a vacuum (g{c;(r%%st&% [r%e‘{nnéétg&) é‘S Pa éﬁgl?& bdgl gl\]/v ﬁlgﬁe era Sgﬁey ’18“% ﬁl%ﬁ 6 Pa) .
I n the pretneptuletidn sitatrbier foﬁﬁinb W1th tHeagealingtneaterfdl yipiboattd fo ilte suabsaalsheat h

heater) is use hea bst ates unif ural ity of
the flat hEIMS ﬂ W@%ﬁhﬁo@g@ﬁ gﬂﬁé CHL tfe h§ut3‘§f'} I QPF?'BI?{H‘%A]E%S 411885 as
sandw ched nfayeriah@n fth@tndapaiieticn SIﬁstrﬂ@le%EShOWhﬁwﬂlh(ﬂlt ishetidefiniopartiedarly.he
substrate fromone side. Particularly an organic_resin filmijs used

as a mat er ftals fingy that, th%%%}lp&meréﬁ df é%’t"?"rdco’br‘heas‘ﬂ?ﬂr?teef"%qi withs heelightgani ¢
resin mat eginditife ERAEnL 0 absorb noisture to likely to cause further

deaerati on. Thus it 1s effective to perform heating under vacuum in which
the substrate is Binfetlteayioet r@mematcgmeé opto a1 gp0 of thedwmded phstratea by @n150 t o
200C for 3l Dty YradiBiG oA 413 bte FRObSHadGY itk 15SS, 1 o1
exanple, to renove nnrs ure ore cont al ni ng organic
conmpounds msredhaq:)smlmgmatéﬂw.n Halfetel’l)\hemtablwgesmdms usa(tasrthe schiingsmbietriaht e i s
transferred tromt 502 to the delivery chanber 505,

and the suB@f‘thatfﬂo ’f‘?fi?ﬂg?‘ﬁarﬁas 10P$5§1§1’se?’r ef’?"émthe del i very chanber

505 to the transpSubsequRailiethedtaoivithd Gohd&eisiBst xR0 &e trahsferdédrdfdm ethe .
Subsequently, the substrate is properly transferred to the filmformtion

chanbers Se@RPsHyD chamlsr HE Kpshe fransped ehpmbes 1ds padofremcthsnEanspeidsa t o
appropri at glamideROFid tht Eﬁ‘(’éféﬁr@cﬁd}n&rﬂ@@'fﬁr aRmarost. | ayer nmade of | ow wei ght
mol ecul es to be a hole injection | % a hole transport |ayer, allght
emtting layer, ahs desstibecabaveatispisbricationesysteny showre inFige énlsllﬁf:‘éc\tv’hlé

| ayer. Alt at v o a port
chanber log(get@oh{)‘hgk%/‘?ﬁemn% ggttsr on @ﬁa%mggggéﬁﬂﬁﬁg\%g olr;tgljta}; At 18

Al ternati veicypsuldted in the eaplosd @abhat”l*lamha)ll@lﬂylrcﬂmblwlugﬂt ayﬂmngnidelcefcapol yner
material is Pai’ 03| ed,in the filmformation ghanber 512 ynder atm)s heric
pressure of¢ et pALSEYE a3 3 RIOBER 2(ROFRAFIE 4 AN Aimash HIE AT, N S0,

it is finerchbatd iffe ahsiorBéRniber Pl AGAE d¥@ablys fel tyankpurt Eifipstsrd 102) 108a @
vacuum by ink-jet deposition. It is acceptable to coat

pol y(styrenesul f onat e)/ pol y(et hyl enedi oXyt hi ophene) (PEDOT/ PSS) aqueous

sol ution, polyaniline/canphor sulfonic acid aqueous solution (PAN/CSA),
PTPDES, Et-PTPDEK, or PPBA, which function as a hole injection |ayer (anode
buffer |ayer), over throughout the surface of the first el ectrode (anode)
for baking. In baking, the substrate is baked in the baking chanber S23.
When the hole injection |ayer nade of a polyner material is deposited by a
coatrng nethod usrng sprn coatrng, the fIatness |s enhanced and the
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When PEDOI/ PSS is deposited by spin coating, it is deposited over

t hroughout the surface. Therefore, it is preferably renoved selectively in
the end faces, the rimpart and the term nal part of the substrate and the
connection areas of the cathode to lower wiring lines. Preferably, it is
selectively renoved in the pretreatnent chanber 503a with a mask by Z
ashing. Here, the filmformation chanbers 506R, 506G 506B, 506E and 506H
wi || be described. Each of the filmformati on chanbers 506R, 506G 506B,
506E and 5@6dH10& areqivppddptiintavacowabl e evaporati on source hol ders. A

plurality of the apor.ation sour.ce holders_is, prepared.to have a plurality
of containers (cr%F%PB%S'Y’WBSPP%%R%%%@dl ?EVSE‘L"‘ ff‘af?%ﬁ‘hl?al& s, and the

hol ders are pl acegefenftéd) thef prbdBdlifts WAllIRRhEWANRAR thd Subkiits ferhRdavit A TiFre
filmformati on chanbers, the substrate is set in face down, and a CCD i s

used to al itaghap jgeogsokefpfebandyis ransiamgditothe fabyigpdnmsystam pyowne i Figadcand

heat i ng, i : Lye: Oghtd he mask is stored in the mask
st ock Cha“nfgﬁgﬁng@gyggﬁgﬁﬁgsgf%%@d@gtf%%gs g’?‘?&gd to the filmformation
chanber in evapor EirstomsubBhreterfasheds with khe TRIaed thesarexdptdd is setan dpocassdtien, and
thus the supstrate after deposited or cessed.can bhe stor The

filmfor naf*‘)%ﬂbeé e @gfagsse?tg cg'ﬁg’?’gr ?? Formler & %3??5@?%06?" &M ng a

| ayer cont giuliilager@irj@diecshodmiarE2A0r a netal material |ayer. -33
Preferably, a fabrjcatjion system shown below is use ace EL materials

d to pl
in the filmfornalhdnh thhsyhshats is pensferpd djom ¢hy frgnspart hamben b8 proyjleds) |y,
a cruci bl e} iinndivsh d;g,tn [a@snd hiBb &0 BRI rer
beforehandklgqpﬂﬂérgﬁﬁ?ﬁ%&e ?%Hraﬂgleﬂp%stlﬁﬂj%ﬁ.gra%?g preC?era'bI y, t g&% uci bl e
is placed ttet substratbeis rtepnefeprsdetd the tzensperp lohambePil @2 goiatd yo thdi@repacationl e i s
brought int an1;lbhe1 {Imformation chanber as it is sealed in the second
cont ai ner en transported fromthe material manufacturer. Desirably, the
setting chanbers m2@Rer p2@movb 20ddstube’fid athér pABE caniteingétin ithe subsastgutheor an
i nert gas atnosphere, _t crucible is taken qut of the second container in
the. sebt: ngbtSHARDSY DIeTAP HMEHER T depaaomdBen VACHHE {11 HBS HHR, B
chamber. Thghshafe! isnfrasdtaiReis theViteReat@enuChiiabdiNid3 j¥Rtd toaie irRhspf 1O
the filmformation chanbers 506R,_ 506G, 506B, 506H and 506E, respectively.
Fi gs. 8A afngRr HI2 ferganneghingind WiBnsthenannde eurtaep| keeds to e steappdhgthe
chanber . i.ngl L UGL DI e t exd al. eg .
cruci bl e ?glgo%ggﬂepgeé%?\%fgge‘fr%%hg n%tgér}ﬁq‘ﬁg{ﬂi (C)E&ml:;%ﬁ F(?]je?élg%ﬁ{ﬁgglghgzrlr’% rgrst 526R,
526G, 526Bchdnit@k162 forxkBRingnet al nmasks can be stored. The EL materials
placed in the filmformtio hanbers 506R 6G_ 506B,. 506H and_506E are
properly sel ect ea]?}lsa?f:&gl?tﬁhlgQgglaf’goﬁga"é?ﬁ?'w‘?fﬂ‘%glﬁgﬁﬂ?&sﬁcﬂﬂ? ers Iy FrmEtti ssi on
in monochr gve th biti thel dnbdeWhThe filpl-fkthatsn fclihmbeaol 1 iy apfien-forgdltioy, red

fdugh
green and bl u he whole light emtting elenents can be fabricated. For
exanpl e, mﬁw@grg& Ofififh theerpenic ﬁ@mng_%rerﬂga B ROCHPY, é‘_’fﬁd‘laB‘P e
transport [rayefin@r tiat hl%l?gslﬁbxﬁé@ﬁl‘f&fbté)&%ﬁf(a‘h?leh@d’i@iﬁﬂiobﬂcﬂeb‘egﬁElbOTfPS’Sja_t I on
chanber 506H, a |ight em | ayer (G | ayered in the filmformation

! tting lay ( I's lay ! !

chamber 508{9eout selutien,r whichr Bmstiens: as ayéale onjeghore laser r4on 15 lepetitednovedyer i s
| ayered in j f i0 r , a { 5. T@rmed.
Conaoquent 1oLl Be Seie, DIWEEETRE orbdRcoflBuld A EOATIRIR By e

exanpl e, wilnfanfatioh chainber |11ty spintdoating,einkAentiepasitioabrand speading thrask f or
red color is useg i n bl}e f'gl [‘?for.mati on, chanher .506R t se&uenti al Ll‘¥| | ayer
a hol e 1raftSB6F PF (g uPstGyie IorSpRsttigl 85t W Aarer AmopitPC BRsSt¥eng [PGy er
(R, and adelRenCihanibet 10N BRAOVIdERWEh thS subStrite @6lerding hRckmign® that d4@Fses A mask
for green color is used in the filmformtion chanber 506G to sequentially
| ayer a holhe sEPsirds Braperliy eAflsr depasiion With dhe jagpequy pelution, thegsbsiateisi ng
Laver (G p@fshi) 1GhGelEP T HeARSROlnchHRMIRE 109 (61 lchifl ik SaLLAR b aver.
A mask for blue color is usedin the filmformation chanber 506B to
sequent i al Yapohag/molsturhol e transport |ayer or a hole injection | ayer, a
light emtting | el # e n ron
i njection |ayer, %}éﬁé@?g}%gﬂgg (t)rglee @gcﬁgrt%rrég@ﬁ?%ﬁonjl %engrglg{?gﬁt?h%'ﬁ)t%ke full
col or | i ghtO2emwi tht ideliverly etremberc 505 véthodit tadime expokbeé t@ aoaosphere pambtired thayer
showing light emission in white color Lgi1msminly classified into a three
band type having three primary colors, red, green and blue, and a two band
type using the rel ationship of conplenentary colors, blue/yellow or
cyan/orange in the case of layering light emtting | ayers having different
em ssion colors. It is possible to fabricate the white light emtting
elenent in a single filmformation chanber. For exanple, when the three
band type is used to obtain the white light emtting el enent,
filmformation chanbers provided with a plurality of evaporation source
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When a top emission light emtting device is fabricated, the cathode is
preferably transparent or semtransparent. Preferably, a thin fil mnade of
the netal films (1 to 10 nm, or a multilayer of the thin fil mnade of the
nmetal filnms (1 to 10 nn) and a transparent conductive filmis formed to be
the cathode. In this case, it is fine to deposit a transparent conductive
film(lITO (indiumtin oxide alloy), indium oxide-zinc oxide alloy

(1 n203-2zn0), and zinc oxide (Zn0)) in the filmformation chanber 509 by
sput t eri ngsubdtmer dOAg isotramsferprdode sthe s trepmportt bkarhbahi04ni The ngpbstrateeist  of

the nmultilayer. structure is fabricated. I s.acceptable that t substrate
i s transf e?’%‘/’ggﬂl’%& F’ntbe fﬁ?’ﬁt}%ﬂm ﬁa@ﬁ%&ﬁém:byﬁﬁl%trfrgﬁpﬂﬁdmtcbaqlﬂg ]Irarﬁghaé‘ﬁigrt
chanber  50&n @1 dlagerpfodoe einiteing tdd IgHt & pPerdy déposited 6@ tHY ddodea3f | Ha it a
silicon nitride oxide filmjs formed for _ encapsul ation. Here, inside the
filmfornmais $PosituhPesvapomtion usinedhe depesitionr apparatusothowa ip fige d Antitdlel By
silicon oxi a. bl F i {l ; j

oxanpl o, 1 errepifor iRy Rndh Kols: 1AM E 16 L6t SPRRORTE wiil o
fil m f or nasignificahthnbeprove theefilm thicknesst unofpemity tofftispdrgrric oomaourat lapspher e
cont ai ni ng pi.t ogen. and 3ngon. Thus 2 sill [ c(?[}] nitride filmcan be
deposi ted SVEr PREMAYS 8.“,&1‘3?{9&}183?7?2\/@1/%’ ap rgugqpﬁ to deposit a thin
filmhaving a mi Heepfgrahepiovisioncefrfan zolod the Subistraf@) undeigbks ddpositiandn e

anor phous It is al so,acceptaple to

arbon fjl as the protection fil
separ at el y(E‘ST"cfQF’El%“’QQI?Q“'iRCF : 0 @lﬁar{ﬁ%rsug%ﬂa@m SFRRESACAPSIGn) I Erecar bon
Film(it i giAlfeAnfRhl @dmdelliG6l An@lﬁmo%o&?%pbﬁgo%ﬁnig|c§§ﬁ5€u&Vders
(typically, RF plasma CVD, nicrowave CVD, el eCtron cyclotron resonance
(ECR) CVD, 4ateid4hshowing tightramissio) of fedagneer ambbloei on t echni ques, sputtering,
i on beam evapor at 4 ; \ | QN [ for
deposi tion, hydr ogfg&nh%ggﬂ%‘%%ﬁﬁg ?é?%?ggﬁ]é %Jég%&;%%ééfe?%(?%%a&%gﬁgg%gﬂﬂ for
exanpl e) athe anmodel 431 dnelythan ¢he substratel ibyramgpfaveddiremalithe genspartcchamber Bida to

accel erated anpd. col |.i ded t he cat hode negati vel el f hj ased for

Gomosit  ontherdiv e chaiber 1flr WihoREbeins Exisen e Nentiphees The (b pihetrate
reaction gasffithePirafBREd figa thel GelivdrE chhmBEra 007 td @hLahdpord eHaghbens@Bat i ng
films transparent or semitransparent to visible lights. gel ng transparent

to visi bl eMithgpihsingsexpregd toREMOsPhEes i t t ance of visible |ights ranges from
80 to 100% and bgj 1 r; i S| al . 1 t 36
transmttance of I{Q/ftg‘%‘?g%% gglﬁ?ga?éﬁg%g&ﬁr%dmﬁ%%k? gJHS%‘% g‘tlldr{fS %k?g‘ﬁ;&ébn%bé, a
pr ot ect i onthedyeamspdrbmeekanidm gquipped inathe transpoat ¢hambter 0@ ragd i aathads ((bedarng

film a stres el axat fil nd,a sec i anic insulating filmis
for med- ovel S ENCoR BHAL O o e mBlllnd ZEBERT AHET TR AEY Shddstpng
fsubst rate hﬁt}todaﬁ&hﬁ?imedx zmlfztdlwldyi dughfaﬁmm@&g,MghhmDEﬁmﬁﬂi{W}o@ adagaﬁértt L he
irst inorganic, insulatin i nd t S rate . is transferred . to the
11 ot or et Bk Geii b thsd5raug SBE perigdie TR by he desheltion Rpsl e Shav oy o1
cont ai Ni NGinOFigaNi A ah® MBOU AU kcathddé (\thdeR 1a5Er) 2% FoRhdPHE hB thihmBétalPRy&isy by
t he evaporation nethod. The substrate is again transferred to the

fi | mfor maderopitedanihen, the subsiratedp fransferrerbtodhe fia-fprpatigashamperstfiavherg il m

Subsequent f ] i R | o
transferr e%‘y? lre %t?n&jte?\cgb? %r;l%g%g# t9 b gﬁlgnn%{eép%ggﬁstd 3*“?‘%“%4‘%?9“ g%@?‘ rl?LI , and
from the dénoxideyllopsistivmakide-zine oxide rallng (brO:-Zn&)band Adctoxide K6ud))bei ng

exposed to,at ms e.. Then, the suybstrate for Wit h ight. emtting
o bront | SPOSREFEFhueeiRg o plebery SEDIR AerifiE dob i s BrubbuliSl oy o
chanber 51&f thé\thiearddd $arleatndrhe Stahsiakait eonducdes film. t he | oadi ng chanber 517
fromoutside for prepgratign. In order to renove inpurities such as

moi sture, the sub"‘_g‘icf’ ’égi“é_t rlé‘P%?séﬁfeys’atﬁ?ﬁé‘&gbﬁm?tH“%et%&’c?ﬂh H@f‘BP]_éﬁ%YﬁH.
Then, whenstmchf@bidveh [REig! #@lis faprickendi Tie KA eailtmlMdrfent OF ROnWIAY et he

light emtting element iS formed on the encapsul ation substrate, the
seal i ng netteiciua shawn dnpnig. #6 ¢eniss dight imghecHuertion Bdiratedy atsews in the

encapsul at §.on. su f ] . P j St erred to
he. encapsoiraiy Hhichhi AOTRR el e R ARt Mo Fi B 2 2

desi ccant is di sfhsquogess steps afiterahsurathecamsasshe ptoecdunest dfcfabBedtingghe hanber
527. Here, the exanple of formng the §§g|_i ng material on the encapsul ation
substrate was shown, which is not defined particularly. It is acceptable to
formthe sealing material on the substrate formed with the light emtting
el ement. After that, the substrate is bonded to the encapsul ati on substrate
in the encapsul ati on chanber 516, and ultraviolet rays are irradiated onto
a set of the bonded substrates by an ultraviolet ray irradiation nechanism
equi pped in the encapsul ati on chanber 516 to cure the sealing material.
Here, a UV curable resin is used as the sealing material, which is not
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Alternatively, in the fabrication systemshow in Fig. 10, a bottom

em ssion light emtting el enment can be fabricated in which a substrate
formed with a transparent conductive filmto be an anode is brought in, a
| ayer containing organi c conpounds is deposited, and a cathode forned of a
metal film (A, Ag) is deposited. The bottomem ssion light emtting
elenment is the elenent that emts |ight generated in the organi c conpound
| ayer fromthe anode being a transparent el ectrode toward the TFT and

passes thej n%htgfhﬁltt'iﬂgf Geigde hdveng thesthiiltilSer ShectBreaiiBlhvA ia g 0BA chibonfidingr eel y
wi th the enpbodi nent, the exanple 1, 2, 3, 5, or 6. The dep05|t|on appar at us
of the i nvEKtdesHIAtiONysed f or evaporat ion, which can significantly inprove

the filmthicknesgg Héychsmwoe mﬁ] H'xfeifl:tbr?%hbﬂ s‘%érﬁ'sﬁéx@ﬁ‘ﬁy ,T§°5 is §s%d the

evaporation materials, and th rou is clai

fabricati omUsteemtﬂuanrsgsfm“dleproEngm 2R eaqdpé@atausbe fabrmmd; hematelyap(ﬂlat i on
materi al | orate an. exapo t| Qur ce po e to a
substrate arﬂﬁ)\é b as?rpf“ Sos\c/her %t Re 1§gb£ e da"F syort (grgtrlr%? Elﬁ}l cal
filmfor rramgﬁmﬁlcmhhninmrovmmbeﬁlmhhlcku&wtwh&fbﬁnity‘a oﬂllﬁ&ﬁghmcsa‘brdpduddrl”ai@,r that i on

chanber co risin the orati.on source, ans for noving the
evapor at i oh" %HPngﬁ a‘fYép?rB'l‘m}@P%‘Pﬁga'i righBYt at e, wherein the

evaporati on sour Cehd é(amw@@!aﬁaéc&%m%ﬂhﬁelﬁwhl r&ttﬁ&%ﬂlbwman&aﬂﬂ%él y for
deposition. 2. The fabrication system accordi ng tyo claim1, wherein a space

bet ween t hexampdgsok @3.on source and the substrate is 30 cmor bel ow

[Example 5]

Fig. 7 shows an explanatory view of a fabrication system of this example.

In Fig. 7, reference numeral 61a denotes a first container (crucible), and 61b
denotes a second container for separating the first container from atmosphere to
prevent the first container from being contaminated. Reference numeral 62 denotes a
powder EL material highly purified. Reference numeral 63 denotes a vacuumable
chamber, reference numeral 64 denotes a heating unit, reference numeral 65 denotes a
workpiece, and reference numeral 66 denotes a film. Reference numeral 68 denotes a
material manufacturer that is a manufacturer (typically, a raw material handler)
producing and purifying organic compound materials to be the evaporation materials,
and reference numeral 69 denotes a light emitting device manufacturer having an
evaporation apparatus that is a manufacturer (typically, a production plant) of light
emitting devices.

The flow of the manufacturing system of the example will be described
below.

_ First, the light emitting device manufacturer 69 places an order 60 to the
material manufacturer 68. The material manufacturer 68 prepares the first container
and the second container in compliance with the order 60. Then, the material
manufacturer purifies or houses the highly purified EL material 62 in the first container
6la in a clean room environment with sufficient attention to impurities (oxygen and
moisture) not to be mixed. After that, the material mannfacturer 68 preferably seals

the first container 61a in the second container 61b so as not to attach unnecessary
-23-



3. The fabrication systemaccording to claim1l, wherein the filmformation
chanber is joined to a chanber for vacuum ng the filmformation chanber. 4.
The fabrication systemaccording to claim1, wherein the evaporation source
is nmoved in at |least of an X-direction and a Y-direction. 5. The
fabrication systemaccording to claim1, wherein the evaporation materi al
conpri ses an organi c conpound material. 6. The fabrication system according
to claim1, said neans for noving the evaporation source is an evaporation
sour ce hol depuritfes tdhkee inatdeioc auisale cfythd first aomaindi Motht eleah abom knvis@imemeans

for rotati the substrate. is a sybstrate hol der A fabri,cation system
hovi no o a8 staieoe Sasidk S he stoplSpriafsr 618 istpreterabiy, Ko Rbet o IH i

transport GRAABRIgab Ol PRErhKly ! (he fiRALhMFinehBTREhd BERedonldl dmdiner®Biy ar
chanmber joined to the transport chamber, wherein the filmformation chanber

i ncl udes: &lvapsdrdergitheohighlymueidicd Fameatetiak 62his\punified Beheusgdor at i on sour ce;
and neans for rotating t in. ratl e is
moved and t he subdt Qe AE A ConclnEl LI pcRY PR AhirBRr 30 il )
fabri cat i oevaposataom latec.or Hiisigcdeptableathat the sebmrdecont@ngpiElbeis hepavkeging Hdm
evapor ati on .ﬁllour%e and t he SL}%s]trate s 30 cm or bel ow. f10. The fabrication
syst em accSPth Ag PPEIE| RICRYS TQhRIsKIng HXYBPR nando MRS fROfL RSB iTiXedi hed

to a chanbelowedkr, MRCdeUER Entdiferfis brofdrablpatstiong ebmataeF in aldylindHiealfsalyd gat i on
system according to claim8, wherein the evaporatjion source is noved in at
| east of af brxghanschaving alight shiclding prepergpfor automatic pickup.

Subsequently, as the first container 61a is sealed in the second container 61b,
the material manufacturer 68 makes transport 67 to the light emitting device
manufacturer 69.

Then, as the first container 61a is sealed in the second container 61b, they are
placed in the vacuumable process chamber 63. The process chamber 63 is an
evaporation chamber having the heating unit 64 and a substrate holder (not shown)
provided inside. After that, the process chamber 63 is vacuumed and cleaned with
oxygen and moisture reduced as much as possible, the first container 61a is taken out
of the second container 61b, and then it is placed in the heating unit 64 as a vacuum is
maintained. Accordingly, an evaporation source can be prepared. The workpiece
(substrate) 65 is placed so as to face to the first container 61a.

Subsequently, the heating unit 64 for resistance heating heats the evaporation
materials, and the film 66 can be deposited over the surface of the workpiece 65 facing
to the evaporation source. The deposited film 66 thus obtained does not contain
impurities. When the deposited film 66 is used to complete a light emitting element,
high reliability and high brightness can be realized.

In this manner, the first container 61a is placed in the process chamber 63
with never exposed to atmosphere, and evaporation can be conducted as the purity is
kept at the level that the evaporation material 62 has been housed by the material
manufacturer. The material manufacturer directly houses the EL material 62 in the
first container 61a, which can provide just a necessary amount for the light emitting
device manufacturer and allows efficient use of relatively expensive EL materials.

In the traditional evaporation methods based on resistance heating, the
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12. The fabrication systemaccording to claim@8, wherein the evaporation

mat eri al conprises an organi c conpound material. 13. The fabrication system
according to clainms 8, said neans for noving the evaporation source is an
evaporati on source holder. 14. The fabrication system according to clains

8, said neans for rotating the substrate is a substrate holder. 15. A
fabrication system having a deposition apparatus, in which an evaporation
material is evaporated from an evaporation source di sposed opposite to a
substrat e enilizadeposiio ef muterialshis lowbs thoatexampteyphe Solawing isi & méthodratfi on

Cour oot neditantiBE (b iR oo R oy B BatsPaLE bevied i S oG o the "

evapor at i Ofimg @# ifaenteisant®¥Ethe 2l GFct8tionL&ppardtss, h Fpstithad bvapofyidh e9teHduetedi ng to
claim15, wherein a space between the evaporation source and the substrate

i's 30 cm ol thisistate: apd themanavappratedrpdidual prateriplaieainii nbhenoincihgingxt ime
wher ei n t Ng. Jobik L pat %t&ﬁnﬁ%gﬁy irQi0RsheiCoR HRAPRGA] Qhat¥ASVUFGNY the

filmformation c e fabri'cat’ion systemaccording to claim 15,
wher ei n t hevapoapionatandnreplemishéng Sis nepeated ninatthd esbsequentarevipatatigctunit and a

Y-direction.. 19. The . fabricati on stem accor.di ng..t l.ai m.15, wherein the
Svapor at | oaineiapees; T e 8H R paneE et fio Ao hu 4 Hehoy AN e
fabri cati ofhe sossdiRMmacsalsto g doftaélifitionl 5 Ansépetatdt@pRnishés the vidigtidl)and
evaporation source i s an evaporation source, holder. 21. A fabrication

syst em havihhg) thergdpthsinosthiliby that exygen askmpishie @k Mbredside te arprtien ng:

materials in replenishing to degrade the purity. The crucible is repeatedly used for
evaporation for several times, and discarded at the time of maintenance. In order to
prevent the contamination by impurities, it can be considered that a new EL material is
housed in a crucible at every time of evaporation and the crucible is also discarded at
every time of evaporation, but fabrication costs become high.

The fabrication system can eliminate the traditional glass bottles housing the
evaporation materials and the operation to transfer the materials from the glass bottle
to the crucible, which can prevent impurities from being mixed. In addition to this,
throughput is improved as well.

According to the example, the fabrication system can be realized that allows
full automation to enhance throughput, and a total closed system can be realized that
allows preventing impurities from being mixed in the evaporation material 62 purified
by the material manufacturer 68.

The EL materials are exemplified for description. However, in the example,
the metal layers to be the cathode and the anode can be deposited by evaporation based
on resistance heating as wells. When the cathode is formed by resistance heating, the
EL element can be fabricated without varying the electric characteristics (on-state
current, off-stat;: current, Vth, and S-value) of the TFT 22.

As for the metal materials, it is acceptable that the metal materials are housed
in the first container beforehand in the similar manner, the first container is placed in
the evaporation apparatus as it is, and the materials are evaporated by resistance
heating to deposit a film.

The example can be combined feely with any of the embodiment, and the
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a | oadi ng chanber; a transport chanber joined to the |oading chanber;
filmformati on chanber joined to the transport chanber, wherein the
filmformation chanber includes: an evaporation source; neans for noving

t he evaporation source;

and a

and wherein the evaporation source is noved zi gzag.

22. The fabrication systemaccording to claim2l, wherein a space between
the . evaporation source and the substrate is 30 cmor below -42 23. The
fabrication systemaccording to claim2l1, wherein the filmformation
chanber i sexonplesil t@4a chanber for vacuuming the filmformation chanber.
24. The fabrication systemaccording to claim21, wherein the evaporation
source is noved in at least of an X-direction and a Y-direction. 25. The
fabrication systefmaafpi 6 ng to claim2l, wherein the evaporation nmateria
conprises an organi ¢ conpound material. 26. The fabrication system

accordi ng to cl ai I s example, the frmy of thegrpniper fer wanspert arillds
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which is a gas line for reducing and keeping pressure in the second container, an
O-ring for fixing the upper container 721a to the lower container 721b, and a fastener
702. In the second container, the first container 701 sealed with the purified
evaporation material is placed. It is fine that the second container is formed of a
material containing stainless steel, and the first container 701 is formed of a material
having titanium.

In the material manufacturer, the purified evaporation material is sealed in
the first container 701. Then, the upper part 721a of the second container is set on the
lower part 721b of the second container through the O-ring, the fastener 702 fixes the
upper container 721a to the lower container 721b, and then the first container 701 is
sealed in the second container. After that, the inside of the second container is
depressurized through the gas inlet 708 and substituted by a nitrogen atmosphere, and
the spring 705 is controlled to fix the first container 701 by the fixing unit 706. It is
fine to place a desiccant in the second container. In this manner, when the inside of
the second container is kept in a vacuum, a reduced pressure, or a nitrogen atmosphere,
even slight oxygen and moisture can be prevented from attaching to the evaporation
materials.

In this state, the containers are transported to the light emitting device
manufacturer, and the first container 701 is placed in the film-formation chamber.
After that, the evaporation material is sublimated by heating to deposit a film.

Desirably, other components such as a film thickness monitor (quartz
resonator) and a shutter are transported and placed in the evaporation apparatus
without exposed to atmosphere in the similar manner.

In the example, the film-formation chamber is joined to a setting chamber in
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the filmformation chanber. 28. A fabrication nmethod of a light emtting
devi ce, conprising: evaporating an evaporation material conprising an
organi ¢ conpound from an evaporation source in a filmformtion chanber;
changing a rel ative position of the evaporation source with respect to the
substrate zigzag; and depositing a |layer conprising said organic conpound
over said substrate in the filmformation chanber. -43
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In this setting chamber, the second container is placed on the rotating table

713 with the fastener 702 removed. The inside is in a vacuum state, and thus the
second container is not off when the fastener 702 is removed. Then, the atmosphere
control unit reduces the pressure in the setting chamber. When the pressure in the
setting chamber becomes equal to the pressure in the second container, the second
container is easily opened. The lift mechanism 711 removes the upper part 721a of
the second container, and the rotating table 713 rotates about a rotating shaft 712 as an
axis, which moves the lower part of the second container and the first container.
Then, the transport mechanism transfers the first container 701 to the film-formation
chamber, and places the first container 701 in the evaporation source holder (not
shown).

After that, a heating unit disposed in the evaporation source holder
sublimates the evaporation material to start deposition. In this deposition, when the

shutter (not shown) disposed in the evaporation source holder is opened, the
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sublimated evaporation material flies in the direction of the substrate to be deposited

over the substrate, and a light emitting layer (including a hole transport layer, a hole
injection layer, an electron transport layer and an electron injection layer) is deposited.

Subsequently, after completing evaporation, the first container is picked up
from the evaporation source holder, transported to the setting chamber, placed on the
lower container of the second container (not shown) set on the rotating table 713, and
scaled with the upper container 721a. At this time, preferably, the first container, the
upper container and the lower container are sealed in accordance with the transferred
combinations. In this state, the setting chamber 805 is set at an atmospheric pressure.
The second container is taken out of the setting chamber, fixed with the fastener 702,
and transported to the material manufacturer.

Figs. 9A and 9B show an example of the setting chamber that can hold a
plurality of first containers 911. In Fig. 9A, a setting chamber 905 has a rotating table
907 capable of holding a plurality of the first containers 911 or second containers 912,
a transport mechanism 902b for transferring the first container, and a lift mechanism
902a. The film-formation chamber 906 has an evaporation source holder 903 and a
holder moving mechanism (not shown here). Fig. 9A shows a top view, and Fig. 9B
shows a perspective view inside the setting chamber. The setting chamber 905 is
provided with a gate valve 900 adjacent to the film-formation chamber 906, and
atmospheres of the setting chamber can be controlled by an atmosphere control unit
through a gas inlet. Not shown in the drawing, the places to arrange the removed
upper part (second container) 912 are disposed separately.

Alternatively, it is acceptable that a robot is equipped in the pretreatment
chamber (setting chamber) joined to the film-formation chamber, moved from the
film-formation chamber to the pretreatment chamber at every evaporation source, and
allowed to set evaporation materials in the evaporation source in the pretreatment
chamber. More specifically, a _fabrication system is acceptable in which the
evaporation source is moved to the pretreatment chamber. Accordingly, the
evaporation source can be set with the cleanness of the film-formation chamber
maintained.

The example can be combined freely with any one of the embodiment and

the examples 1 to 5.
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[Example 7]

In this example, Fig. 10 shows an example of a fabrication system of a
multi-chamber system with the fully automated process steps from first electrode
formation to encapsulation.

Fig. 10 is a multi-chamber fabrication system having gates 500a to 500y,
transport chambers 502, 504a, 508, 514 and 518, delivery chambers 505, 507 and 511,
preparation chamber 501, a first film-formation chamber 506H, a second
film-formation chamber 506B, a third film-formation chamber 506G, a fourth
film-formation chamber 506R, a film-formation chamber 506E, other film-formation
chambers 509, 510, 512, 513, 531 and 532, setting chambers 526R, 526G, 526B, 526E
and 526H for setting evaporation sources, pretreatment chambers 503a and 503b, an
encapsulation chamber 516, a mask stock chamber 524, an encapsulation substrate
stock chamber 530, cassette chambers 520a and 520b, a tray mounting stage 521, and a
take-out chamber 519. The transport chamber 504a is provided with a transport
mechanism 504b for transferring a substrate 504c, and the other transport chambers are
similarly provided with separate transport mechanisms as well.

Hereafter, the procedures are shown that a substrate formed with an anode
(first electrode) and an insulator (barrier wall) for covering the end parts of the anode
beforehand is carried in the fabrication system shown in Fig. 10 to fabricate a light
emitting device. In the case of fabricating an active matrix light emitting device, the
substrate is formed with a plurality of thin film transistors (current controlling TFTs)
connected to the anode and other thin film transistors (such as switching TFTs)
beforehand, and formed with a drive circuit formed of thin film transistors as well.
Also in the case of fabricating a simple matrix light emitting device, it can be
fabricated by the fabrication system shown in Fig. 10.

First, the substrate is set in the cassette chamber 520a or the cassette chamber
520b. When the substrate is a large-sized substrate (300 mm x 360 mm, for example),
it is set in the cassette chamber 520b. When the substrate is a general substrate (127
mm x 127 mm, for example), it is set in the cassette chamber 520a, and transferred to
the tray mounting stage 521. A plurality of the substrates is set on a tray (300 mm x

360 mm, for example).
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active agent (alkalescence) (typically, the sponge is made of PVA (poly-vinyl alcohol)
and nylon) to remove dust and dirt on the surface in order to reduce dot defects. Asa
cleaning mechanism, it is acceptable to use a cleaning apparatus having a rotating
brush (made of PVA) that rotates about the axis in parallel to the substrate surface to
contact the substrate surface, or a cleaning apparatus having a disc brush (made of
PVA) that rotates about the axis orthogonal to the substrate surface to contact the
substrate surface. Before a film containing organic compounds is deposited, the
substrate is preferably annealed for deaeration in a vacuum in order to remove
moisture and other gasses contained in the substrate. It is fine to transfer the substrate
to a baking chamber 523 joined to the transport chamber 518 for annealing,.

Subsequently, the substrate is transferred from the transport chamber 518
provided with a substrate transport mechanism to the preparation chamber 501. In the
fabrication system of the example, a robot equipped in the transport chamber 518 can
reverse the substrate, which can transfer the substrate in reverse to the preparation
chamber 501. In the example, the transport chamber 518 is always kept at an
atmospheric pressure. The preparation chamber 501 is joined to a vacuum processing
chamber, which is preferably vacuumed, introduced with an inert gas, and kept at an
atmospheric pressure.

Subsequently, the substrate is transferred to the transport chamber 502 joined
to the preparation chamber 501. The transport chamber 502 is preferably vacuumed
to keep in a vacuum beforehand so as not to exist moisture and oxygen as little as
possible. B

As the vacuum processing chamber, a magnetic levitated turbo-molecular
pump, a cryopump or a dry-sealed vacuum pump is provided. Accordingly, the
ultimate vacuum in the transport chamber joined to the preparation chamber can be set
at 10° to 10 Pa, and the back diffusion of impurities from the pump side and an

exhaust system can be controlled. In order to prevent impurities from being mixed in
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OQ&' ()-Y can be removed beforehand. Thus, these impurities can be prevented from being
introduced into the apparatus.

In the case of removing a film containing organic compounds having been
deposited in an unnecessary place, it is fine that the substrate is transferred to the
pretreatment chamber 503a to selectively remove a multilayer of organic compound
films. The pretreatment chamber 503a has a plasma generating unit that excites one
kind or a plurality of kinds of gases selected from Ar, H, F and O to generate plasma
for dry etching. A mask is used to selectively remove only an unnecessary portion.
It is acceptable to provide an ultraviolet ray irradiation mechanism in the pretreatment
chamber 503a in order to irradiate ultraviolet rays as anode surface processing.

In order to eliminate shrinks, the substrate is preferably heated under vacuum
right before the film containing organic compounds is deposited. In order to
thoroughly remove moisture and other gases contained in the substrate in the
pretreatment chamber 503b, the substrate is annealed for deaeration in a vacuum (5 x
10  Torrs (0.665 Pa) or below, preferably 10™ to 10 Pa). In the pretreatment
chamber 503b, a flat heater (typically, it is a sheath heater) is used to heat a plurality of
substrates uniformly. A plurality of the flat heaters can be disposed to heat the
substrate from both sides as sandwiched by the flat heaters. Of course, the flat heater
can heat the substrate from one side. Particularly, when an organic resin film is used
as a material for an interlayer dielectric or a barrier wall, some organic resin materials
tend to absorb moisture to likely to cause further deaeration. Thus, it is effective to
perform heating under vacuum in which the substrate is annealed at temperatures of
100 to 250°C, preferably 150 to 200°C for 30 minutes or more, and then naturally
cooled for 30 minutes, for example, to remove absorbed moisture before the layer
containing organic compounds is deposited.

Then, after heating under vacuum, the substrate is transferred from the .

transport chamber 502 to the delivery chamber 505, and the substrate is further
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appropriately deposit thereon an organic compound layer made of low weight
molecules to be a hole injection layer, a hole transport layer, a light emitting layer, an
electron transport layer, or an electron injection layer. Alternatively, the substrate can
be transferred from the transport chamber 102 to the film-formation chamber S506H for
evaporation.

Alternatively, it is acceptable that a hole injection layer made of polymer
material is deposited in the film-formation chamber 512 under atmospheric pressure or
reduced pressure by ink-jet deposition or spin coating. Also, it is fine that the
substrate is placed vertically for deposition in a vacuum by ink-jet deposition. It is
acceptable to coat poly(styrenesulfonate)/poly(ethylenedioxythiophene) (PEDOT/PSS)
aqueous solution, polyaniline/camphor sulfonic acid aqueous solution (PANI/CSA),
PTPDES, Et-PTPDEK, or PPBA, which function as a hole injection layer (anode
buffer layer), over throughout the surface of the first electrode (anode) for baking. In
baking, the substrate is baked in the baking chamber 523. When the hole injection
layer made of a polymer material is deposited by a coating method using spin coating,
the flatness is enhanced and the coverage and film thickness uniformity of the
deposited film thereon can be excellent. Particularly, the film thickness of the light
emitting layer becomes uniform, and thus uniform light emission can be obtained. In
this case, preferably, the hole injection layer is deposited by the coating method, and
then the substrate is heated under vacuum (100 to 200°C) right before deposition by
the evaporation method. It is fine that the substrate is heated under vacuum in the
pretreatment chamber 503b.  For example, the surface of the first electrode (anode) is
cleaned with sponge, and the substrate is transferred to the cassette chamber and the
film-formation chamber 512 to coat poly(styrenesulfonate) / poly (ethylenedioxy-
thiophene) (PEDOT/PSS) aqueous solution over throughout the surface in a film
thickness 60 nm by spin coating. Then, the substrate is transferred to the baking
chamber 523 for pre-baking at a temperature of 80°C for ten minutes, and for baking at

a temperature of 200°C for one hour. The substrate is further transferred to the
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bumps or fine particles exist on the surface, the film thickness of PEDOT/PSS is
formed to be 30 nm or greater. Consequently, the influences can be reduced.

PEDOT/PSS does not have a good wetting property when it is coated over
the ITO film. Therefore, preferably, the PEDOT/PSS solution is coated by spin
coating for a fist time, the surface is washed with pure water to enhance the wetting
property, the PEDOT/PSS solution is again coated by spin coating for a second time,
and the substrate is baked for deposition excellent in uniformity. After first time
coating, the surface is washed with pure water to improve the surface, which can
obtain an advantage to remove fine particles as well.

When PEDOT/PSS is deposited by spin coating, it is deposited over
throughout the surface. Therefore, it is preferably removed selectively in the end
faces, the rim part and the terminal part of the substrate and the connection areas of the
cathode to lower wiring lines. Preferably, it is selectively removed in the
pretreatment chamber 503a with a mask by O, ashing.

Here, the film-formation chambers 506R, 506G, 506B, 506E and 506H will
be described.

Each of the film-formation chambers 506R, 506G, 506B, SO6E and 506H is
equipped with movable evaporation source holders. A plurality of the evaporation
source holders is prepared to have a plurality of containers (crucibles) appropriately
sealed with EL materials, and the holders are placed in the film-formation chamber in
this state. In the film-formation chambers, the substrate is set in face down, and a
CCD is used to align the position of the mask for evap:)ration by resistance heating,
which allows selective deposition. The mask is stored in the mask stock chamber 524,
and is properly transferred to the film-formation chamber in evaporation. The mask
stock chamber is empty in evaporation, and thus the substrate after deposited or
processed can be stored. The film-formation chamber 532 is a spare film-formation

chamber for forming a layer containing organic compounds or a metal material layer.
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in the film-formation chambers. More specifically, a container (typically, a crucible)
in which an EL material is housed by a material manufacturer beforehand is preferably
used for deposition. More preferably, the crucible is placed without being exposed to
atmosphere. Preferably, the crucible is brought into the film-formation chamber as it
is sealed in the second container when transported from the material manufacturer.
Desirably, the setting chambers 526R, 526G, 526B, 526H and 526E are set in a
vacuum or an inert gas atmosphere, the crucible is taken out of the second container in
the setting chamber, and the crucible is placed in the film-formation chamber. The
setting chambers have a vacuuming unit, which are joined to the film-formation
chambers 506R, 506G, 506B, S06H and S06E, respectively. Figs. 8A and 8B, or Figs.
9A and 9B show one example of the setting chamber. Accordingly, the crucible and
the EL material housed in the crucible can be prevented from contamination. In the
setting chambers 526R, 526G, 526B, 526H and 526E, metal masks can be stored.

The EL materials placed in the film-formation chambers SO6R, 506G, 506B,
506H and S06E are properly selected, and thus a light emitting element showing light
emission in monochrome (specifically, white color) or full color (specifically, red green
and blue) by the whole light emitting elements can be fabricated. For example, when
a green light emitting element is fabricated, a hole transport layer or a hole injection
layer is layered in the film-formation chamber 506H, a light emitting layer (G) is
layered in the film-formation chamber 506G, an electron transport layer or an electron
injection layer is layered in the film-formation chamber 506E, and then a cathode is
formed. Consequently, the green light emitting element can be obtained. For
example, when a full color light emitting element is fabricated, a mask for red color is
used in the film-formation chamber 506R to sequentially layer a hole transport layer or
a hole injection layer, a light emitting layer (R), and an electron transport layer or an
electron injection layer. A mask for green color is use_d in the film-formation
chamber 506G to sequentially layer a hole transport layer or a hole injection layer, a
light emitting layer (G), and an electron transport layer or an electron injection layer.
A mask for blue color is used in the film-formation chamber 506B to sequentially layer
a hole transport layer or a hole injection layer, a light emitting layer (B), and an

electron iransport layer or an electron injection layer, and then a cathode is formed.
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Consequently, the full color light emitting element can be obtained.

The organic compound layer showing light emission in white color is mainly
classified into a three band type having three primary colors, red, green and blue, and a
two band type using the relationship of complementary colors, blue/yellow or
cyan/orange in the case of layering light emitting layers having different emission
colors. It is possible to fabricate the white light emitting element in a single
film-formation chamber. For example, when the three band type is used to obtain the
white light emitting element, film-formation chambers provided with a plurality of
evaporation source holders mounted with a plurality of crucibles are prepared.
Aromatic diamine (TPD) is sealed in a first evaporation source holder, p-EtTAZ is
sealed in a second evaporation source holder, Alqs is sealed in a third evaporation
source holder, an EL material of Alg; added with Nile Red constituting red light
emission dye is sealed in a fourth evaporation source holder, and Alqs is sealed in a
fifth evaporation source holder. In this state, the holders are placed in the separate
film-formation chambers. Then, the first to fifth evaporation source holders
sequentially start to move, and the substrate undergoes evaporation for layering.
More specifically, TPD is sublimed from the first evaporation source holder by heating
and deposited over throughout the substrate surface. Then, p-EtTAZ is sublimated
from the second evaporation source holder, Alqs; is sublimated from the third
evaporation source holder, Alqs;:Nile Red is sublimated from the fourth evaporation
source holder, Alg; is sublimated from the fifth evaporation source holder, and they are
deposited over throughout the substrate surface. After that, a cathode is formed, and
then the white light emitting element can be obtained.

According to the process steps, the layers containing organic compounds are
properly layered, and then the substrate is transferred from the transport chamber 504a
to the delivery chamber 507. The substrate is further transferred from the delivery
chamber 507 to the transport chamber 508 without being exposed to atmosphere.

Subsequently, a transport mechanism equipped in the transport chamber 508
transfers the substrate to the film-formation chamber 510, and a cathode is formed.
The cathode is an inorganic film formed by the evaporation method using resistance
heating (a film formed by coevaporation of aluminum and an alloy such as MgAg,

Mgln, CaF,, LiF and CaN or an element in the Group 1 or the Group 2 of the periodic
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films (1 to 10 nm), or a multilayer of the thin film made of the metal films (1 to 10 nm)
and a transparent conductive film is formed to be the cathode. In this case, it is fine
to deposit a transparent conductive film (ITO (indium tin oxide alloy), indium
oxide-zinc oxide alloy (In;0s-ZnO), and zinc oxide (ZnO)) in the film-formation
chamber 509 by sputtering.

According to the process steps, the light emitting element of the multilayer
structure is fabricated.

It is acceptable that the substrate is transferred to the film-formation chamber
513 joined to the transport chamber 508 and a protection film formed of a silicon
nitride film or a silicon nitride oxide film is formed for encapsulation. Here, inside
the film-formation chamber 513, a target made of silicon, a target made of silicon
oxide, or a target made of silicon nitride is provided. For example, the target made of
silicon is used, and the atmosphere in the film-formation chamber is set in a nitrogen
atmosphere or an atmosphere containing nitrogen and argon. Thus, a silicon nitride
film can be deposited over the cathode. Alternatively, it is fine to deposit a thin film
having a main component of carbon (a DLC film, a CN film, and an amorphous carbon
film) as the protection film. It is also acceptable to separately provide a
film-formation chamber by CVD. The diamond like carbon film (it is also called a
DLC film) can be deposited by plasma CVD (typically, RF plasma CVD, microwave
CVD, electron cyclotron resonance (ECR) CVD, and hot-filament CVD), flame
combustion techniques, sputtering, ion beam evaporation, and laser evaporation. For
reaction gases used for deposition, hydrogen gas and hydrocarbon based gas (CHs,
C;H; and C¢Hs, for example) are used, they are ionized by glow discharge, and ions
are accelerated and collided to the cathode negatively self biased for deposition. For
the CN film, it is fine to use C;H, gas and N, gas as reaction gases for deposition.
The DLC film and the CN film are insulating films transparent or semitransparent to
visible lights. Being transparent to visible lights is that the transmittance of visible .

lights ranges from 80 to 100%, and being semitransparent to visible lights is that the
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formed over the cathode. For example, after the cathode is formed, the substrate is
transferred to the film-formation chamber 513 to deposit the first inorganic insulating
film, and the substrate is transferred to the film-formation chamber 532 to deposit the
stress relaxation film (a layer containing organic compounds) having water absorption
and transparency by the evaporation method. The substrate is again transferred to the
film-formation chamber 513 to deposit the second inorganic insulating film.

Subsequently, the substrate formed with the light emitting element is
transferred from the transport chamber 508 to the delivery chamber 511, and from the
delivery chamber 511 to the transport chamber 514 without being exposed to
atmosphere. Then, the substrate formed with the light emitting element is transferred
from the transport chamber 514 to the encapsulation chamber 516.

An encapsulation substrate is set in the loading chamber 517 from outside for
preparation. In order to remove impurities such as moisture, the substrate is
preferably annealed in a vacuum beforehand. Then, when a sealing material for
bonding the substrate formed with the light emitting element is formed on the
encapsulation substrate, the sealing material is formed in the sealing chamber 527, and
the encapsulation substrate formed with the sealing material is transferred to the
encapsulation substrate stock chamber 530. It is acceptable that a desiccant is
disposed in the encapsulation substrate in the sealing chamber 527. Here, the
example of forming the sealing material on the encapsulation substrate was shown,
which is not defined particularly. It is acceptable to form the sealing material on the
substrate formed with the light emitting element.

After that, the substrate is bonded to the encapsulation substrate in the
encapsulation chamber 516, and ultraviolet rays are irradiated onto a set of the bonded
substrates by an ultraviolet ray irradiation mechanism equipped in the encapsulation
chamber 516 to cure the sealing material. Here, a UV curable resin is used as the
sealing material, which is not limited particularly as long as it is an adhesive.

Subsequently, the set of the bonded substrates is transferred from the

encapsulation chamber 516 to the transport chamber 514, and from the transport
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completely avoids the light emitting element from being exposed to atmosphere unt11 it
is sealed in a closed space. Therefore, a highly reliable light emitting device can be
fabricated. In the transport chamber 514, the substrate is transferred under
atmospheric pressure, but a vacuum and a nitrogen atmosphere at an atmospheric
pressure can be repeated for removing moisture. However, the transport chambers
502, 504a and 508 are desirably kept in a vacuum all the time. The transport chamber
518 is always at an atmospheric pressure.

Not shown in the drawing here, a control system for controlling operations in
the separate processing chambers, a control system for transporting the substrate
among the separate processing chambers, and a control system for controlling routes to
transfer the substrate to the separate processing chambers for automation are equipped.

Alternatively, in the fabrication system shown in Fig. 10, a top emission (or
top and bottom emission) light emitting element can be fabricated in which a substrate
formed with a transparent conductive film (or a metal film (TiN)) to be an anode is
brought in, a layer containing organic compounds is deposited, and a transparent or
semitransparent cathode (for example, a multilayer of a thin metal film (Al, Ag) and a
transparent conductive film) is deposited. The top emission light emitting element is
the element that passes light through the cathode and emits light generated in the
organic compound layer.

Alternatively, in the fabrication system shown in Fig. 10, a bottom emission
light emitting element can be fabricated in which a substrate formed with a transparent
conductive film to be an anode is brought in, a layer containing organic compounds is
deposited, and a cathode formed of a metal film (Al, Ag) is deposited. The bottom
emission light emitting element is the element that emits light generated in the organic
compound layer from the anode being a transparent electrode toward the TFT and
passes the light through the substrate.

The example can be combined freely with the embodiment, the example 1, 2,
3,5, or6.

The deposition apparatus of the invention is used for evaporation, which can

significantly improve the film thickness uniformity, the utilization efficiency for
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What is claimed is:

1. A fabrication system having a deposition apparatus, in which an evaporation
material is evaporated from an evaporation source disposed opposite to a substrate and
deposited over the substrate, said system comprising:
a film-formation chamber where the substrate is placed, said film-formation
chamber comprising:
the evaporation source;
means for moving the evaporation source; and
means for rotating the substrate,
wherein the evaporation source is moved and the substrate is rotated

simultaneously for deposition.

2. The fabrication system according to claim 1, wherein a space between the

evaporation source and the substrate is 30 cm or below.

3. The fabrication system according to claim 1, wherein the film-formation

chamber is joined to a chamber for vacuuming the film-formation chamber.

4. The fabrication system according to claim 1, wherein the evaporation source

is moved in at least of an X-direction and a Y-direction.

5. The fabrication system according to claim 1, wherein the evaporation

material comprises an organic compound material.

6. The fabrication system according to claim 1, said means for moving the

evaporation source is an evaporation source holder.

7. The fabrication system according to claim 1, said means for rotating the

substrate is a substrate holder.

8. A fabrication system having a deposition apparatus, comprising:
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a loading chamber;
a transport chamber joined to the loading chamber; and
a film-formation chamber joined to the transport chamber,
wherein the film-formation chamber includes:
an evaporation source;
means for moving the evaporation source; and
means for rotating the substrate,
wherein the evaporation source is moved and the substrate is rotated

simultaneously for deposition.

9. The fabrication system according to claim 8, wherein a space between the

evaporation source and the substrate is 30 cm or below.

10. The fabrication system according to claim 8, wherein the film-formation

chamber is joined to a chamber for vacuuming the film-formation chamber.

11. The fabrication system according to claim 8, wherein the evaporation source

is moved in at least of an X-direction and a Y-direction.

12. The fabrication system according to claim 8, wherein the evaporation

material comprises an organic compound material.

13. The fabrication system according to claims 8, said means for moving the

evaporation source is an evaporation source holder.

14. The fabrication system according to claims 8, said means for rotating the

substrate is a substrate holder.

15. A fabrication system having a deposition apparatus, in which an evaporation
material is evaporated from an evaporation source disposed opposite to a substrate and
deposited over the substrate, comprising:

a film-formation chamber where the substrate is placed comprising:
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16. The fabrication system according to claim 15, wherein a space between the

evaporation source and the substrate is 30 cm or below.

17. The fabrication system according to claim 15, wherein the film-formation

chamber is joined to a chamber for vacuuming the film-formation chamber.

18. The fabrication system according to claim 15, wherein the evaporation

source is moved in at least of an X-direction and a Y-direction.

19. The fabrication system according to claim 15, wherein the evaporation

material comprises an organic compound material.

20. The fabrication system according to claim 15, said means for moving the

evaporation source is an evaporation source holder.

21. A fabrication system having a deposition apparatus, the fabrication system
comprising:
a loading chamber;
a transport chamber joined to the loading chamber; and
a film-formation chamber joined to the transport chamber,
wherein the film-formation chamber includes:
an evaporation source;
means for moving the evaporation source; and

wherein the evaporation source is moved zigzag,

22. The fabrication system according to claim 21, wherein a space between the

evaporation source and the substrate is 30 cm or below.
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23. The fabrication system according to claim 21, wherein the film-formation

chamber is joined to a chamber for vacuuming the film-formation chamber.

24. The fabrication system according to claim 21, wherein the evaporation

source is moved in at least of an X-direction and a Y-direction.

25. The fabrication system according to claim 21, wherein the evaporation

material comprises an organic compound material.

26. The fabrication system according to claim 21, said means for moving the

evaporation source is an evaporation source holder.

27. A fabrication method of a light emitting device, comprising:
rotating a substrate in a film-formation chamber;

evaporating an evaporation material comprising an organic compound from

an evaporation source in the film-formation chamber;

changing a relative position of the evaporation source with respect to the

substrate; and

depositing a layer comprising said organic compound over said substrate in

the film-formation chamber.

28. A fabrication method of a light emitting device, comprising:

evaporating an evaporation material comprising an organic compound from

an evaporation source in a film-formation chamber;

changing a relative position of the evaporation source with respect to the

substrate zigzag; and

depositing a layer comprising said organic compound over said substrate in

the film-formation chamber.
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