1 6 AUG 2006 FABRI CATI ON SYSTEM AND A FABRI CATI ON METHOD OF A LI GHT

EM TTI NG DEVI CE  BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENT WU-@@B
present invention relates to a fabrication apparatus having a deposition
apparatus for use' in deposition of materials allowed to be deposited by
evaporation (hereafter, they are called evaporation nmaterials).
Particularly, the invention is an effective technique when organic
materials are used as the evaporation materials. DESCRI PTION OF THE

RELATED ART In recent year FABRICAPIERSYSTHM ANDt enm tting devices having
EL el ements asﬁg el f-lum nous el enents has been conducted actively. In

particul ar, THONMESHOPOE A MGHIEMIT TRIGPENICE s EL

materials is receiving attention. The light emtting device is also called
an organic EL display or an organic light emtting diode. In addition, the

EL el enent has an anode, B ROUND FITHAE | OMN ai ni ng organic
conpound D\:“ﬁﬁr i ield is applied to obtain el ectrol um nescence
(hereaftSF O 31 g EL layer). Electrolum nescence in the organic
conpounds  has [The ptesevi inséntion rElatés 16 ACRPEEYioh hppAhits WalBeld @8Pokifi®nsi ngl et
excited state to the ground state, and |ight em ssion ﬁosphorescence) in

r et ur ni nGPPHBHS Ak usE 1%@@1051@98|qféﬁat°1§¥1&t380‘tvéd i de gleposite é—‘LYa‘é‘éaPﬂlﬂﬁl@ﬂl i ght
em tti.ng (RQvARStheq i Cali&d e géebo}:igﬁmdﬁ Q:ﬁhfs? ONpo GARATA NS nﬁﬁﬁlﬁn qﬁ%ﬁs' tion

nmet hod of the invehtion can apte n ‘ei t her "¢ase of

eni ssi on sfpgtivei teehaiquetwiienonganicmirisisyst wied ds el caypatetioemsteriake | i ght
emtting devices have characteristics in that they have no probl em about
the viewi ng angl e because they are a self-lumnous type. Mre

\sp)em fi CQE_S;QRIPE@N@ETHHREEM‘EBMT% di spl ays used in outdoors than the

l'iquid crystal ous forns, for use have been proposed. The EL
el enent has a s? E‘f"ﬁryéalis t%ﬁﬁ?séﬁr o€ light ¢mifting ﬂ@“%f‘éﬁ’éwnérﬁd a pair

of el ect xelfeEmindhe elelnchRYRls BRALANMMed @SR f“llﬁlﬂa?t”(&'larsﬁrltg?ﬁ lé in
Typically, . the multilayer structure of anode/ hol'e transpo | ayer Ffem ssive

| ayer/ el QEY‘F'E‘) singa pegawict mateiplsr asc Blhowterials iramasdivingh lattwtwas diheplaged by
oD oo R SR SRR o BB U B gl Al

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
outdoors 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 fransport
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
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16 AUG 2006 I|ight emtting devices now under research and devel opnent.
Furthernore, other than this, these structures are fine to be | aygngd mger
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 |ayer/hole transport

| ayer/light emtting |ayer/electron transport |ayer/electron injection

| ayer. Mbreover, it is acceptable to dope fluorescent dyes to the |ight

eni tting ligy emittinBasiie@ow tindes rdséA1eh hitPevle pt.ayers are all formed of

| ow wei ght nol ecular materials or all fornmed of polynmeric materials. In
this specificat F¢fheqpae.cther than Hys thesgissyolees ase fine énbe yeredower thed t he
cat hode apgdseh kigel iov&lry: G2l I : i h% %
injection |ayer, the0 r%l e@t#lggtg%é;rs{ ﬁljlaeyglile%{l%/el\&fe%ﬁltﬂgir%x}??rlirll epg @r, t he
el ect r on emittmgplayer/clevyron transpbrt hager, ahd alternatively et stantukayiholangeaion

consi der t e included i.n, the EL |a . In the specification, the |ight
ottt g By eSO S Er B ingda i leckon aihort S tani hion dlbsisto | 5

cal l ed tHeydrl Mloesoet, it iBhRcépatft amBole NacredcoRt &S 16 MR lighi@midMEtSL N Whi ch
the EL | ayer,is, 'for,meiglP b%tween two Kinds of stripe electrodes disposed

ort hogonyesf%&e‘él'?rf“& at thess; laypre ayeeall foxmeq of layy weightimolesulay magstialsrornhi ch

the EL I@y@mé@oﬁﬁlﬁggi@ﬁw&gﬁ_ an opposite el ectrode and pixel el ectrodes
connected to TFTs and arranged in matrix (active matrix systen) The EL

materi al s form Mg thihspeificasipsr ther entige hayerd Higpaded dwivideadthé mhadd avd theei ght

| | ' d pol ' ner..based
g or | ar SRR ARGOUBASEN oAU Bl 1o BRcalTBeLT wt Rl HGoudRREFe b oy
-eviapor at itmbe trihepolL layet, ehé dight teatitingoiaber, dié eldcabRtteaspot 1:8%E! 3hd wai ch art,

easily oxidized and deteriqrated by the exi stence of oxygen or noisture.
On this fi‘ﬂt?grﬁﬂt“,‘]eamolﬁ%qriaf%a[ﬁ%ﬁ\?%rt%@@é%‘%‘é‘i@dﬁHt?tEIblé‘Y?ferfor nmed after

deposi tion. For Lpaie gebifigtion, dRPBSHtidnARiRNdcReRFoRhiLH MEsdobd thepgonduct ed
sinmul taneously with a mask havin opening parts (hereafter, It I1s called a

mask) . THevesraddhe eathedoris splledithe B abemnensd  Toe Baralanent hawtver syatesishthee been
deposi t edy QU@ i %él{]gfe" BiakdvePli ?ogrﬁéd]nb%tgs}’e?ﬁtt\v%nlunﬁp%gbs?ﬁ Ole1cdtrodes
%’ e ( i ate t1or %

wal | - depoSition shi a protection p preventi ng € evaporation
mat er i al slifposed Grgiaggnadep sacht edicnsimplt metiinspgsteraglahd dfe sybemf inlwhitlotirat i on

charer) iy A 308 EBEPALS RuSRREL 3 Bl PRSP S e
t he uni f Qfistayd efratiged ifi imafix (active matrix system).

The EL materials forming the EL layer are generally classified into low
weight molecular (monomer based) materjals and polymeric (polymer based) materials.
The low weight molecular materials are mainly deposited by evaporation.

The EL materials tend to be deteriorated extremely, which are easily

- oxidized and deteriorated by the existence of oxygen or moisture. On this account,
photolithography processes cannot be performed after deposition. For patterning,
deposition and separation need to be conducted simultaneously with a mask having
opening parts (hereafter, it is called a mask). Therefore, almost all the sublimed
organic EL materials have been deposited over the inner wall of a film-formation
chamber or a wall-deposition shicld (a protection plate for preventing the evaporation
materials from being deposited over the inner wall of the film-formation chamber).

In a traditional evaporation apparatus, the space between a substrate and an
evaporation source has been set wider in order to improve the uniformity of the film
thickness, which has caused the apparatus itself to be large-sized. Moreover, because
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t hi ckness, which has caused the apparatus itself to be |arge-sized.
Moreover, because -2 16 AUG 2906 of the wide space between the psubpsiHpt e
and the evaporation source, the deposition rate becones slow, the tine
required to exhaust the inside of the filmformation chanber takes |ong
time, and throughput drops. In addition, in the traditional evaporation
apparatus, the utilization efficiency for expensive EL materials is about
one percent or below, which is extrenely lowto cause the fabrication
costs of offhiee widgrspa@rﬁetw&:smghdayﬂsﬁatet@dhﬁe evdpbfifih ¥otcelthe S4AIYIRY e THE

| NVENTI O\I The E }thrlal S are_very $en5| ve, and the unit price per gram
is far nOPEOMESHBNsthgdime, mquired tq, Fﬂ‘]%a thedingide o thenfillpyforggtion cipmber it i s
desired tifked$6hot iR an8 kb4 Hjj’&'[hﬂb g@s nuch as possible. However, in the
tradi tional evaporation ap lratug the utilization efficiency for

expensi ve EL nafreadditien, |llstl18dvadltm11ab@qa@otauoh appmauusmhﬂuﬁmatnoa efficigregvi de an

evapor at ig GLn t he ut|I |on e Ci enc for the EL

mat eri al 381216 g@%‘gﬁi ?@ﬁ%@ 1%1 ?%"Frﬂnf’yeé??& 0% ?18\’5’9 blf'k’ 1 I‘aﬁtr ReYilR¥dRt i on,
typi cal | yaudetthe thbsitativnecosts o€ thedfht tidtisy AstitedotbeantheiBE hig.apor ati on source
is narrowed to 30 cmor below in evaporation, and the utilization
efficiency for the evaporation materials and throughput are inproved

si gni fi canNIMARY o gHSURRGEN ANt Wween the space between the substrate and
the evaporation source 1s narrowed, and thus the size of the
filmformation SheFbanatersls e e pxpesisivedand theowni pricnger gramde farttherec apaci t y
of the fi f h red for,vacuum ng
can be sﬁ% tr}ieSir%rg:jTa Ht1 ﬁge 1(:El H?gﬁ %ren%&péa[% R Ol!lttlil mussn?tn]ss| @‘%‘ff%@" b tﬁ?rflornau on
-chanber cﬁmutmlydacnmals casl ,possible] nﬁumewrem ﬂm)trsdltim&ﬂ WP AAYGE BppLRALs, be

pr event eqlh ﬂ g g’ﬁi n the pur {I ed EL materials. According
‘to the ehtd ?\ne 1Clr°é‘§3b SEPFVE ?’é ialsd8 1Bh of further highly purified
evapor at i on mat ahigdjeet of thefiliVentioniis td SRVIAR! £ evaPoratieh hpRath® chttndingt he

i nventi o flhar acterized in that an evaporation source hol der haV| ng a

cont ai ne &hligian eHicisncE i othgt Fbnmatarialy andj excalbensdin gniforngithomdat e at a
certain mﬂ,g p afilmformation chamber. In this specification, a
fabrication system having the evaporation apparatus equi pped Wt h the

novabl e 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 addition 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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evaporation source holder is called a noving cell cluster system A single
~evaporation source holder can hold two or nore crucibles, prefer?hl foprar
or six -3 16 AUG 2006 crucibles. In the invention, the evaporation rce
hol der is noved. Thus, when the novenent speed is fast, ‘a mask is barely
heated. Therefore, deposition failure caused by a thermally defornmed mask
can be suppressed as well. A configuration of the invention to be discl osed
in the specification is a fabrication system having a deposition

appar at Ugsucibtlesthilg thedvéVidR Othd b AbriinSouftle Hobder R/RBOLAT ug,r\f?ﬁ@ngﬂe
evaporation source dj sposed opposite to a substrate and deposite over the
subst r at E10vement spoed @ﬁﬂﬁmﬂsg@elahtatbdn f Breneforep depelsition dailuh eaused he
substrat e, i i film formtiqon,chanber conprising: the
evapor at .ﬁ%h%%@ld’?gigefgﬁ‘ﬁwn%‘gﬁé%“odreS#%BB‘."'R%%("%W&Mt adapted to nove) the
evapor ati on souAcesnfigimation roftthe igvepion abi N dselusaein thenspeéeidichtivr kea
X-directi.on. o, the Y:.di.rectjon,,, zi gzag for deposition, Mreqgver, it is

or
accept abfARTCRUGN SyStruy having & degpsition appasgut.Ha vdughs i sywporationgnatpradds i n t he
fil mfor sedpotiled iaMOAY evapbRtidH REca WS b&drﬁ%a§i%itoad1glﬂsﬂﬁe%ﬁ@?l@g&ﬁt%?n .
source is noved sinultaneously |n_eva80rat| n for deposition excellent in
film thPEibassubstiatessaif syptempcamprisiegir ati on of the invention to be
disclosed in t el fiecati i afbr.i ' yst avj .deposition
appar at us, the HAnReRPRaRat cBilba Solc”Hie SRR BVRREML M MaBuprerSi o
evapor at édmiatiomckambey agopdsingn sour ce di sposed opposite to a substrate and
deposi ted over ttﬂhe substrate, a filmformation chanber where the substrate
i placed has: fREPOAHS MG ™ our ce; means for nmoving (a unit adapted to
‘mve) the evapomednsdor BOving ¢ ufif ddapl@Pidsndw)) tHeQivaporafiod Souved, t adapted to
rotate) the subsirate, wherein the evaporation source_is noved and the
substrate is roVaeed thg RYRPYUAERM IOPIGeos drpvsd tin othe Pedirestisnser she to form

a fabri catdiaRisy,TreiR-0f fé dipbdilisEhanber system

Moreover, it is acceptable that a mechanism for rotating the substrate is

disposed in the film-formation chamber, the substrate is rotated and the evaporation
source is moved simultancously in evaporation for deposition excellent in film
thickness uniformity.

A configuration of the invention to be disclosed in the specification is a
fabrication system having a deposition apparatus, the deposition apparatus in which an
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 deposition.

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




Anot her configuration of the invention is a fabrication system having a
deposition apparatus, the fabrication systemhas: a | oading Chaﬁ?gﬁﬁl@ﬁ
transport chanber joined to the | oading chanber; -4 16 AUG 2006
filmformation chanber joined to the transport chanber, wherein the
filmformation chanber includes: an evaporation source; neans for noving
(a unit adapted to nove) the evaporation source; neans for rotating (a
unit adapted to rotate) the substrate, wherein the evaporation source is

moved and the suIshi-RhrRalién Ebdep fbingd thd ARERHS I Hafifd;, deposition. In the
configurations, the space between the evaporation source and the substrate

i s charact er i zedhsyein&iefinaformation clirabaringudsser ably 5 to 15 cm In the
configurations, the.fi Iofgtifogrsg@llc'.on chanmber is characterized by being
joined to a vacuum pr 8RS S| ng chianber for vacuuming the filmformation

chanmber. In the corhngior atovingya uhhtadspad ar abveOnheokpheatibs selrag;act eri zed by
being noved in at |least of.the X.direction a%g the Y-direction. In the

configurations, a™® I ffatifjedg yad pdpteduinrotateldhe sbstratss ¢ and t he

evapor ati on SoUfsifrein a8 &ABorRBSK dources RAMAGR! it dhd%ubiAg i@ foRsda f or med
of a netal material having a |ow coefficient of thermal expansion. In the

conf i gur SimBitancopdi fandgpesien.on material is characterized by being an
| : o ! ) "
e comeund i kol f e G, EASFEB D LD, oo

i mpurities such as oxyge atﬁ . re are mxe
mat er i al subgirateisghargterioed byabanga0rent, ordejovg petarablly 5 todStdong t he EL

%taﬁéir 2t on and RS REEERS Bt Glaotadodeaoht IR G Y .
cont ai nerjoined te4 Qidungh ProcdskinpRh&hbe fot SaddQihsBLkht BilR-BFAMbnIMadber, DOt t | €

that is closed with a plastic cag. It is also considered that the degree of
sealing the cof dhfeonfigirations jthg VRORHONSOBIGEAIS Fhargrierizedoby heing

Tradi ti onabded inl &t BEAS thk O dM¥RHARY #ld Y0uiFREBRISH GePiaEELALBROEI amount
mask is disposed between the substrate and the evaporation source, and the mask is
characterized by being a mask formed of a metal material having a low coefficient of
thermal expansion.

In the configurations, the evaporation material is characierized by being an
organic compound or a metal material.

When main processes, in which impurities such as oxygen and moisture are
mixed in EL materials or metal materials for evaporation, are named, a process of
setting the EL materials or the metal materials in the evaporation apparatus before

‘ evaporation and an evaporation process can be considered.

" Generally, a container for storing an EL material is housed in a brown glass
bottle that is closed with a plastic cap. 1t is also considered that the degree of sealing
the container for storing the EL material is not enough.

Traditionally, in deposition by evaporation methods, a predetermined amount
of an evaporation material contained in a container (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.
-5-




of an evaporation material contained in a container (glass bottle) is taken
out and transferred to a container (typically, it is a cruciblig g
evaporation boat) placed at the position facing to a workpiece in the
“evaporation apparatus. In the transfer operation, inpurities are likely to
be m xed. Mdre specifically, oxygen, noisture and other inpurities are
likely to be m xed, which are one cause of deteriorating the EL el enent.
-5 16 AUG 2006 In transferring the material fromthe glass bottle to the

container, for &xamplfaring theimateoadisie tRdglhdiaionidane abdter forRgdmple! he
| pped with gloves in the evaporation

material jn a pretr nent chanber e
appar 1’3.'[ usll.t lﬁﬁﬁgﬂgﬁ?gaﬁﬁérp‘{w ‘F‘}éisr'éﬁtsgﬁl;n&he BHeAHCn 3 Prasrcaippd Fhamber t he
gl oves, tdigphare olodey 'ﬁtthp%véﬁé%{ afigd, t ﬁb%e@&egvhgf?% I'eﬁgathénfone at

an atnospheric pressure. Even though the operation T one 1n nitrogen
at nos pher@amber agquipned vailf thecgldyest therddmber cavinst be vacamthedxyurbthus the he

pretreat ) nossible. It j.s al S0 considered to use a

Pobot - TRV ELe ARG ARBRERRRS] Evin i R ERETER s Sphe e

di ffi cul tnitrogeraatufiespheree itahad bedis deffictio ot redildee aRfigin®, ard oRfEnbae e

difficult towg%guf ctLLre a total clos,%fl sist_em al | ow ng that the process

steps frdift {‘teghaé? f FSHER @R PAspibleay di isodlee cgnsidered todiseca ekt to t he

step Of TIa6Wivd, 8 cViliteiticH MRlcHANR iRl dnd OTH Gifhdut @VBhdlitadoBU T L1 €5
en

from being m xed. Th in the invention, a tabrication systemis fornmed in

whi ch EL trAnsterirabes.  Thercfase.qit hambesn dificul o mianufacting Hinisleddosed systamai ner s
to be pl agRdihd ' rat us. and. t h deposited after
ft'f)ansport , mltaou#qﬁiﬁ%gésﬂ%éﬁp%%ﬁﬁﬁgﬁap gfc%n & tglr sﬁ; Ea ica” g/aﬁ%\gerbr own
~gllass botd¢atrods tohthecstep avfnfrmétg mnngppeh eclidirodat ¢ i Al automkial itm\e@did on
realizes .preventind, npurities frombeing mxed in the highly purified
evapor at ilgjr? n@?%??%lbse%ﬂ?‘gphat ively, it is acceptable that when the

evaporation natRkiahshofnvbitonth ARiGkbAPst@h & Hrnes il WIS thatd DB
materials are directly sublined and purified in the container

evapor at ia?glg C ] ; [ C

to be pl &O4dMFA maEETabAsS dieFbhheissd incontainer torhauplacedpiar the eV gpoRdinsi ng t he
obt ai ned panaIakhONHER{BE ! Mbsitde GofeHi Bhobdle Mo YERGT AR AafipOnSe to
the realization of further highly purlfleg evVaporation terials 1n future
i s feasi oatainers fypiqafldhe hrawmrglass bowleesi the somrimedstosiog the Ebumatdrials. t he

?Ce)git 2]{ gﬁ(r:]éhe:]@g%}ﬁinogll' 1%%1%8 'p?evteﬁﬁnge Y grrit?etsl 120t %%&%rzﬁ}x‘éﬁ if e ﬁi\égpyo{n?rgf?e% by
cvaporation materials. Alternatively, it is acceptable that when the evaporation
materials of the EL materials are directly housed, the evaporation materials are directly
sublimed and purified in the container to be placed in the evaporation apparatus,
without separately housing the obtained evaporation materials. According to the

invention, a response to the realization of further highly purified evaporation materials
' in future is feasible. It is fine that metal materials are directly housed in the container
to be placed in the evaporation apparatus and evaporated by resistance heating.
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




Desirably, a light emtting device manufacturer using the evaporation
apparatus requests a material manufacturer to di rectly house tirgeAlG 2006
evaporation materials in the container to be placed in the evaporation
apparatus, the material manufacturer fabricates or sells the evaporation
materials. Mreover, even though the highly purified EL materials are
provided by the material manufacturer, the traditional transfer operation
inthe light emtting device manuf act urer al ways has the risk of -mxing

i mpuriti esnikpig dayidcempnufheturs rdopperotes Brith thet maﬂeahbmanﬁfnctbrdnae sgelvere a |imt

inthe p cording to.the i.n entlon e 16 AUG 2006
emtti ngl{é%li/c?{lglépﬁlm%ﬁ’&d ?IBPlgFt ébé{ﬂ’é n 'Wntshtﬂf ﬂﬁt B‘Fffqu H’IaEFE’E‘?ﬁ er to
seek the obtatahdC tbiyothei fatéried dmbmifuctinter.S AcebidgzlyTaingt BLRS eitEnpi @ids
purified EL materials obtaiped hy the material manufacturer. Accordingly,

the |ight™ qqrﬁbcmﬁﬁ@ater?h%ﬂﬁ ut dateriqrating p GEEe t hem wi t hout
deteriorating the purity. BRI EF DESCRI PTI ON OF THE DRAW NGS The t eachi ngs
of the inventi on can be readl |y underst ood by considering the follow ng
det ai | ed Bt NG t he accorrpanyl ng dr awi ngs in

which: Figs. IA r | Lustrati ment. 1. g 2A
and 2B are crosgﬁgg%%&% QOF ??nﬁﬁéngféﬁ%ﬁé'q‘% q’é’ %SQCH?%
i|lust ratfolmcg;vmgeddmlhdvd@wmﬁorﬁ it icghfunetod mmgtlféeaﬁc@ﬂxpanﬁhg&]mvﬁﬁ s, 415 and 4C
are cross_,sections illustrating Exanple 3; Fig. 5 is a di agramlllustratl ng
a fabricaf l? systemof a nulti-chanber system (Exanple 4); Fig. 6 is a
dl agr am i 11 ust raigsnmaﬁ@mw&ﬂagraﬁ{s 1H1Péﬂafﬁﬁg%?nb%\ﬂﬁi?&{té}“ on source hol der;
is a diagramillustrating Exanple Figs. 8A and 813 are dlagrams
ustratl ng cr Gt Bﬁ@@r@ﬁp@rﬁssﬁwt@n%élusﬁﬁglgmm& Fig. 9A and 913 are
d| agrans il ust I ration. source
hol der in the sgt '?Egagﬁgﬁjgi?ﬁfsaﬁgléﬁjgwﬁe&’ Otfgh(%ﬂgfénrng%é)‘? Vlljcs'ﬁtratl ng a
fabrication sysFign A, 4B and 4Cachandsesections illustrating Example 3;

Fig. 5 is a diagram illustrating a fabrication system of a multi-chamber

system (Example 4);

Fig. 6 is a diagram illustrating one example of moving an evaporation source
holder;

Fig. 7 is a diagram illustrating Example 5;

Figs. 8A and 8B are diagrams illustrating crucible transport in a setting

chamber;

Fig. 9A and 9B are diagrams illustrating the crucible transport to the

evaporation.source holder in the setting chamber; and

Fig. 10 is a diagram illustrating a fabrication system of a multi-chamber

system (Example 7).

DESCRIPTION OF THE PREFERRED EMBODIMENT

The embodiment of the invention will be described below.

Embodiment
Figs. 1A and 1B show a deposition apparatus of the invention. F1g 1Ais a
cross section, and Fig. 1B is a top view.

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



system (Exanpl e 7). DESCRI PTI ON OF THE PREFERRED EMBODI MENT The enbodi nent
of the invention will be described below Enbodi ment Figs. 1A 3midA{g17806s how
a deposition apparatus of the invention. Fig. lAis a cross section, and
Fig.. 113 is a top view. In Figs. 1A and 113, reference nuneral 11 denot es
a filmformation chanber, -7 16 AUG 2006 reference nuneral 12 denotes a
substrate hol der, reference nuneral 13 denotes a substrate, reference
nuneral 14 denotes a mask, reference nuneral 15 denotes a deposition

shield (ciefm&ldel nmehLitLE afcnotes &f SuBRGE: REMRY, aefetchcl SNPh&nl AD ®MBRErALi on
source hol reference nuneral 18 denotes an evaporation nmaterial, and

ref erence’ ?Hfﬁ%r% ereaceqawneral 14ndereteropamask, aofepmeatiurerand Srdeaptes a
Bvapor at | @olitiof AR (@oiflof RRuids) m(egé}%rggtw@hﬁgﬁgﬁmé& axgegg[;ﬂxgt?o pt a1

-4 vacuum degree of -3 Torr ow, pr
vacuured 081@ halder) gxferemee HWmerebéﬁalmbteemn Napomﬂammmmmainamhteéenemte i s

evapor at tance heat i ng. beforehand. A shutter (not

shown) i glfhgée\ef%lggﬁgﬁlg@éva +o?1vap°m Bﬁnaé%fg’i“es the material to fly in the

?: rection of thézvapdnaumaisecohauctwen eueﬁnﬁab%@huoﬁ\@gﬁbet Mﬁ'ﬂaé’(ﬁh&&l@' 19 ijs
own upwar t g eni ng parts disposed in the nas 4, an

sel ect i velAf¥ @9&%&?&%5 ’6% hﬁ”ﬁg (9@9 51‘)& below, preferplely spapuned toowé’f@par atus,

the evapqr[)rft PaN 30 Wvaforafbitiethel évafb%mtioﬂufn%ferﬁf i€ ev%%(ﬂ‘ﬁﬂeﬁl ﬁép{@ﬂ%ﬂ?ttﬁr heat

di sposed outside the cruci bl e through a heat dissipating
i nsul at i FESIPtayesr hentiag befarehandsi desluﬁ@r Iﬁe@t@ownhns opered el exgpbratiohousi ng

¢ £ o P aePR MG ARABY B MUkt LA Sl 142 P Slapftagd, 2"

asshutte evi ce openi ng “and cI05|n ter
‘e sing i m@hpniah@l nﬂatsnabﬁlsriy)vpanpwmﬂ p:isbﬁi mmghbipenmg ipafisidispbg2d.in tHe t he

specific ible is a,c drical ntainer having a relatively
| ar ge opg%rlnS(ri%grgmp5 cfs‘:j%ﬁvﬁlﬁ Igpqrag;%ﬁto& e b§frf’|'f’e]:8ed conpact of BN, a
conpound si nter (ﬁdtlﬁ-ﬁwﬁpﬁhﬁdﬂ appbatds, Ghﬂvlé'porﬁﬁoﬂ@u%d lﬁ:lléergléj%f%%réi' dfiac@ and
graphite t ance agai nst high tenperatures, hi pressures and

ng,resisg
reduced ﬁf'é‘g@& g§eatF‘i isgosged ﬁe?%%thetqﬁembleﬁbmmh @dlqaeﬂesmawg)@euﬂ’nt rol | ed by
a M crocRmUinGilating layer disposed outside the heater, an outer casing for housing them, a

cooling pipe disposed around the outside of the outer casing, and a shutter device for
opening and closing the opening part of the outer casing including the opening part of
the crucible. In addition, in the specification, the crucible is a cylihdrical container
having a relatively large opening part, which is formed of a sintered compact of BN, a
compound sintered compact of BN and AIN, or materials such as silica and graphite
having resistance against high temperatures, high pressures and reduced pressures.

It is fine that the deposition rate can be controlled by a microcomputer.

In the evaporation apparatus shown in Figs. 1A and 1B, the distence d
between the substrate 13 and the evaporation source holder 17 is narrowed typically to
30 cm or below, preferably 20 cm or below, more preferably 5 to 15 ¢cm in evaporation, |
Thus, the utilization efficiency for evaporation materials and throughput are improved
significantly.

The substrate holder 12 is provided with a mechanism for rotating the
substrate 13. The evaporation source holder 17 is provided with a mechanism ef
moving the holder in the X-direction or the Y-direction inside the film-formation
chamber 11 as the bolder remains horizontal. Here, the example of moving the holder
in one direction was shown, which is not defined particularly. It is acceptable that the
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In the evaporation apparatus shown in Figs. 1A and 113, the distance d
bet ween the substrate 13 and the evaporation source holder 17 isqpayurdeesd
typically to 30 cmor below, preferably 20 cmor below, nore preferably 5
to 15 cmin evaporation. Thus, the utilization efficiency for evaporation
materials and throughput are inproved significantly. The substrate hol der
12 is provided with a nmechanismfor rotating the substrate 13. The
evaporation source holder 17 is provided with a mechani smof noving the
hol der i revapaationisowcet |h0111eor17t Bem¥ved ieahd Ondirdvtiofort e VidiRefigd wRtai on

chanber él as_the ag ﬂag I ng cL]O“ zontal. Here, the exanple of noving
the hol deFO-HeBfianalplant: | flfenatvelpqis fingihatan; @apﬂfﬁtlwetqm%hfﬁwﬁoém arI y.

It is acdepicahbeatddrain thbX-dfeAMde &QQ@Y—(@}@:BQ]S ! s@%r%&ﬁgse nRed a{ &f ane.

noved in the X—d| rection or the Y-direction in a MeNsi on
Al t er nat i0F &pQrediin ap grershape.t hEhe analevatptm sur@rhodden 26@ nivg/ chemoﬁﬂﬂwﬂha

reci procahgdain ir Y-direction,fo everal ti , hoved

slantly, orano%eg%f%ﬁogn %ﬁ%d s ape a{fﬁrgtlg%g%rrcgttfogﬁer %Q}rség“rﬁﬁlrﬂ@t 01 may

be noved méverd dowugndowntomaoceleeatatg @bar A Ssdge THRLAY JPOL JubNALSOWge hol der
moved sl celeratln near an edge portion

201 sour wn_or
of a sub%?zrnal{’% anZSPe RSIETE OWBg* 320% té:x‘?’su‘ﬁ:) @%Weltﬁe FYqpora4ionjsouice f i ne to
nove t he heldepQ0atZi@ag SOl Bl m@éfé%c@%m%fﬂéﬁg dehﬁte!;: Sgsub raté etfef’erré‘r[}%e

nunmer al 200 gag Bt es substrate reference nuneral enotes t .
evapor at PYRCEY§ Eé‘“"!ﬂiﬁf@? evanemtionrsenesdeldenrand a¢ferr0oe nemernb202 ddmetedi r ect i on

| of MOVi Nghe MigecRYRBPIBYInEthS &Y, Bfa% gt?lrce Eé@ml: laﬁn F. 6l Al cmc%%%?clgﬁ%gcan be

phaced in the evaporatidn sou e pbra on 203a
arid al | plageganr ha @rapmtlenusaurceamﬂ:deamtf i Wnegbaporatitne negrinl 2082 andianbl es.

The evap t sho 1A and 1B is characterized in that
t he substq{t]%déﬁ%gqﬂ {1%,[2!9?. ?emdtlﬂéf%%gwtea‘trt‘ﬂ ®ource holder 17 is noved
si mul taneousl y The evappeatiahiapparafi @hdit $n HRBOBA bh®1BSX eRArh&BflizddMn ftihdt M

s conducted. It is acceptable that a deposition

t hi cknes f or
shutter i ﬁt?éf‘edfﬁy s ¢ datrd sl dhe  expaprtion i wr@omrhév disr moped| t s
fine thatsmanta@émty Gn COMpBEN LAY | dfd H{])ogmonsE%l%h@nte‘{fgpt?ﬁr?tthﬁgne%gur ce

hol der is pot necessar|ly a single conmpo can
conpound¥nifergpitysis smdusted; t j s accept abl e that anot her organic corrpound

g?gg?n: hgﬁt g:};aﬁ) ist QedGtaBled ARANS &B%OE oY dgdled s t $hosed iR rﬁlt | Movanle' ¢

evaporation source holder 17. It is fine that an organic compound provided in a
single evaporation source holder is not necessarily a single compound, which can be
‘multiple compounds. For example, it is acceptablc that another organic compound.
(dopant material) to be a dopant is provided in the evaporation source, other than one
kind of material provided as a luminous organic compound. Preferably, an organic
compound layer to be deposited is configured of a host material and a luminescent
material (dopant material) having excitation energy lower than that of the host material,
and the excitation energy of dopant is designed to be lower than the excitation energy
in the hole transport region and the excitation energy of the electron transport layer.
Accordingly, the molecular excitons of the dopant are prevented from being diffused,
and the dopant can emit light efficiently. When the dopant is a carrier trap material,
the recombination efficiency of carrier can be enhanced as well. The case where. a
material capable of converting triplet excitation energy into light emission is mixed in
the mixing region as a dopant is also included in the invention. As the formation of

the mixing region, it is fine that the mixing region has a concentration gradient.
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kind of material provided as a | um nous organi c conpound. Preferably, an
organi ¢ conpound | ayer to be deposited is configured of a host TatASGI?Eh
and a lum nescent material (dopant naterial) having excitation energy

| ower than that of the host material, and the excitation energy of dopant
I's designed to be lower than the excitation energy in the hole transport
region and the excitation energy.of the electron transport |ayer.

Accordi ngly, the nol ecul ar excitons of the dopant are prevented from being
di ffused, and Mikendophindlitg afi ogganic togpdundsk fid pioRileldVin AWiRsle ehgpailstiant is a
carrier tralpc\%g‘aqt‘(frial., t.h%&%onﬁ)i Qatlpn efficiency of carrier can be
enhanced S3% leril ds degip b they dirggtion, ofathe cappopadsosvaperaiige s sef t ri pl et
excitati QmnERRbAY th Bilods htl tH8bofbS 8F QWdrBpiccd ' toBohfll On as a
dopant is al 20 i ncluded in ?ﬁeﬂ?ﬁ%g?‘i’dﬁ?w@#ﬁgxﬁngrﬂrlr%?%gﬁk??%{) e m xing
regi on, itegthers i Heordgnio chedust xoaaposioon theasvaportion esourcat balderg2Qidisent . - 9
16 AUG 2 ' . or 1.c, C unds | rovided in_.a single
vapor at 1oePie o Bt dhiP blapoRiiol MANEISCOPROHRTS of Gl B¥I SRR e
conpoundsvanapimehatetals s mdttwoddindst dfydopentagatetals a9 e GvapéiagoMditdaikn of a
wor kpi ecz, for. mxi nfg ;é;e organi ¢ conpounds together. In order to conduct
coevapor Y 25 RHOWHE B&Bhor at  on source hol der 201 is acceptabl e to have

four evapor at i OBeB@kse dofahdirdwine thé NdiStafide HOSdwERT #hd 3USstAR 4 BSndeURPOT ation
materials a and two ki nds of dopant materials-as the evaporation materials

b) as sh&WAPITAIY gpures halgeralfste typically PBwiongr brlewdproferaldls Xitobkt emethet he
et ow _prit b, gt e FRADT Thbdfort, Hirlife Mot W' felBl S8t midal o ©F

.b;l ow, preferably 5t cm mask erefore, for
t He nmask maferigls hpwingl @siowatreéfidient infethemtad | expamion; ivdlich hevhadlyathbmvully

coefficient. of .ther expansi on, which are hardly thermally deforned,
(for exar?}lg](oe, ehe rfig:? o éhﬁ?tzﬁlcgorgugﬁhgss .S’t‘ffh&ttﬂﬁg,det“aﬁ?%fgﬁ'ﬂi’ ‘“c‘ﬁ?‘é‘ﬁi“&rm
ni ckel amitkebhyd derlyticatmadd SlyssCntanins 1Bede"@afeRth CARN aterARIsUBRI AT i al s

such as tgi nl ess steel, inconel, and hastelloy). For exanple, |ow thernal
expansi oﬁ?agﬁF%y%ceisWeésmé%séﬁuoﬁ?’c KEr exampbgdowrthprenl cxpansiemaldoysi n or der

to cool sih 2RIt %fhaﬁ:kemﬂtﬁ%l lof idof afr% Réndd)atn bR&: TRE401 e ﬂgﬁ&’ﬂo gd with a

nmechani smfor circulating a cooling nedium (cool'lng water and cooli ng

gas). Thcaadt idfinesthaista mask is provedadveitly adegpbaiisiarfor airulating awbatingi s not
needed i ﬂled@lﬁf??édoﬁihé’gva?erfah& g&aiﬁ%rgagfroughout the surface particul arly.

The mask 14 is used for selectively depositing a film, which is not needed in

depositing a film over throughout the surface particularly.

The substrate holder 12 is provided with a permanent magnet, which fixes
the mask made of metal by magnetic force and the substrate 13 sandwiched
therebetween as well. The example of the mask 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 holder. |

' The film-formation chamber 11 is joined to a vacuum processing chamber

for vacuuming the film-formation chamber. As the vacuum processing chamber, a
magnetic levitated turbo-molecular pump, a cryopump, and a dry-sealed vacuum pump
are provided. Accordingly, the ultimate vacuum of the transport 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
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
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The substrate holder 12 is provided with a permanent magnet, which fixes
the mask nmade of netal by magnetic force and the substrate 13 sppdyy ¢ingd

t herebetween as well. Ile 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 sone 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 processing

chamber, prificdgyetdas phfierttrfed thdy e inRldacdd iafo the BPpar@us’ YPRWMre, fd a

dry-seal ed vacuyum m pare Pd;egvi ded. Accordi nlgyl y, . the ultimte vacuum of

the trgnsg&BPPflgﬁ'a‘FFE aﬁf BmPIo¥ided;so that epgrscire bighty. puritied andcthemintioduded

di 11 ust orln the EREdridSafaRifnd NARYIRN Y068 ABisnfF BA BineF ARPEARSAN De
es i'ntrodtice

controlled. In order to prevent inpuri rorn belng into the
appar at usontipedniar theggasess gam hgsremiaved Jeforahahda Thns Gasingueitios edn fler  t he

as to be.l . Tk . to,be introduced into the apparatus are
ﬁi ghly %{%%ng%?gﬁﬂg%f)@??@g&wagpadﬁtgs'puri fier before !toﬁey are
i ntroduced intolt iefiappimt at plasmd henehohe unithie dediid hee FilMSBAsation be
provi ded so éhaﬁrifses (a]ree hi hl%/ g%ri fled and then introduced into the
evapor at |c§ﬁm Fodr H1A02 (KRB FFARPIY PFeFgiing one Pk o plwality pf &indsrofisasnsri ti es
cont ai nedeleted oM ATEH, FANFD®r (R R flerdRh Gh AR ShHRion! diGnibBPH] Igk! S can
us. I's

be prevented from being introduced into the appara I I'ne that a

pl asma g&Hds that Hs sybstrate & pntplaceddddpesitaseprbilibiats feposited over théamisemwall1,

pl asma ( I i 106, . .plur al,i t f Kki_nds.of gases
Lol oot o X ranTd SRR Lubliog A bR S5 Bifle, O e et SRR
chamber iandtebausgidaow daftthe filinefosnbtsdm elistmbes footlcpliagedin hapeahti@diher oduct s

deposite er .the inner |l ~of .the filmfornatign chapber, the

wal | - depgréslqé{ei Sh tglﬁifé]flﬂfor&\ggf’ﬂecmﬁr &8 I?Faﬁ[?ﬁp d"lﬁ‘éﬁ"lﬁht@%ﬁﬁ‘é&d dat of the
filmforanhospheehantthe fide of emBinkGiandd) ! M SaddRRE! thet REporiRd| Bap t he
filmformation Eha er ,can be cl eaned w thout being exposed to ~atnosphere

at the ticHEPgHn SR b caldestad; by the: exdavstsysieme (vaguuya mvenp) gedpounds
in cl eanira%,dég_n be collected by the exhaust system (vacuum punp) and
recycled. The invention formed of the configurations will be described
further in detallhe inygntionafepined obthie@anfigurations will be described further in detail

by examples below.

Example
-[Example 1]
Helj_f,, the process steps of fabricating an active matrix light emitting device
: 3 having a pixel part and a drive circuit on the same substrate and including an EL
N 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-channél TFT
are formed. Here, the p-channel TFT for feeding current to an organic light emitting
clement js 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
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Exanpl e [ Exanple 11 Here, the process steps of fabricating an active matrix
light emtting device having a pixel part and a drive circuit ph ABE§ane
substrate and including an EL elenent is exenplified and described in
Figs. 2A and 2B. First, as shown in Fig. 2A, a thin filmtransistor
(hereafter, it is called a TFT) 22 is fornmed over a substrate 21 having an
I nsul ated surface by publicly known fabrication process steps. In a pixel
part 20a, an n-channel TFT and a p-channel TFT are forned. Here, the

p- channel (ITPT(Rdumf b akidg alloy). dndiuboozide-airgamiide hilgh(Ingdd-ZhOpgindedigent i s

Il lustrat | . Lng. l1.10S cept.able that the TFI' for feeding

Cur s ont - EAdt Prtd)f i homiba h marizy 208 iRk Bt B icobiet b eramREIAYESE 0F ¢ he
p- channel thEFTETS! are formd. v Subksé ldhﬂy,%bir@ﬁl%ﬁﬂ%%aﬂép%eﬁrﬁ & xRhgR@ t, the
n- channel TFT. (tbrhe Fr-chan " nel TFT, and a circuit that

conpl emenfaicfigh $C materirbios copringdhe exd parts 9 thegoade 2 is formedbwn i n

whi ch an anode o] ; ' ' i UG 2906
(1 TO (indj um ti FhenObiatlo b B Fed R E QhegiRN bR Bk ?%@ lwaﬁjzlg L 7n0)
and zinc foéjlm%éh?ﬁh@qnﬂnéisr%apnﬁtbdi n matrix, and then wiring lines to

connect to an agil .1he TETs are forned., Subsequently, a

insul ating fil m%lb?yﬁg% %é(gﬁeof% é%\cﬁa’ﬁg?dg%%e TeARRED| S & ana’ﬂgc?:}gtg%iaeo‘#‘at eri al
f or ' coversumigce,heltraniblgy amy Sireididioe anadeacddmi or foxya@e plaskiA€ Procasimkn @ in
Fig. 213, ag Qtrg?fnilc c&lgpound | ayer (EL !aéer)_ for orm ng the EL el enent
i s deposi CEFURS fatican fhg agpdeysuriage; sAs ogidation. dtisfins thatailtevielet mys efeeani ng

of the ariadgiateauid e anbiblpiaW Qoflaififly bE/RAT 1M1 WibsBal SRIDAL. gXyOen

:pl‘*—jasna processing is__conduct ed to clean the anode surface. oXxi dati on,

it is firfemprEatured ok 300G & d207CGyebigh ds effeetivdiintthel case wherattho spéder 8 an

cont ai ni : h ; | S, t rat.ures.of, 100 to

190" @ "R UERRATO NALHRRER 3 Lok HRIEE (Rl of SIRELE MRS B AR o as

| TO As deating itergperiture of 20U2 i adboee twirte theesubshater @hercist Annsakegnat a
ere the substrate can resist in a

heating t re of 50'C ahqve
vacuum pg%?ag)ﬂaél tgmg?raﬁlé?ﬁp(g%gttﬁﬂgp %%BSCI?%’IE%WR‘:‘,“UPB PUGhAs V& aburi ti es
such as omyigeuwe attthedrii tHelyubstdté AR eftpiifitidsRich WD Dy adrParRolsfRE A tHees such .

as oxyge styre in the thin filmdeposited over the substrate.

Particul Qlflfnyngh{‘m PRSICHAQRVET i the SUPKTREE-t o Paticuipalye theo Eht mateniplsi epdirtpthees such
as OXygerichioraTed BhyUintpuriRS subh'SsREeh A4 hBisture, and thus annealing in a
vacuum is effective before evaporation.

Subsequently, the substrate is transferred to a film-formation chamber to be
the deposition apparatus shown in Figs. 1A and 1B without being exposed to
atmosphere, and a hole transport layer, a hole injection layer, or a light emitting layer,
which are one of the organic compound layer, is properly layered over the anode 23.
Here, the evaporation source provided in the film-formation chamber to be the
deposition apparatus shown in Figs. 1A and 1B is heated for evaporation, and a hole
injection layer 25, a light emitting layer (R) 26, a light emitting layer (G) 27, and a
light cﬁlitting layer (B) 28 are deposited. The light emitting layer (R) is a light
emitting layer emitting red light, the light emitting layer (G) is a light emitting layer
emitting green light, and the light emiiting layer (B) is a light emitting layer emitting
blue light. The deposition apparatus shown in Figs. 1A and 1B is used for
cvaporation, which can significantly improve the film thickness uniformity of the

organic compound layer, the utilization efficiency for evaporation materials, and

throughput.
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~ deterioration due to oxidation o

vacuumis effective before evaporation. Subsequently, the substrate is
transferred to a filmformation chanber to be the deposition apfda AR5
shown in Figs. A and 1B without being exposed to atnosphere, and a hole
transport layer, a hole injection layer, or a light emtting |ayer, which
are one of the organic conpound | ayer, is properly |layered over the anode
23. Here, the evaporation source provided in the filmformation chanber to
be the deposition apparatus shown in Figs. 1A and 1B is heated for

evapor ati on, andhenhwlcethodnj 2t is dormledyeit R5aceplablghthaenhd filmdotmayimn (R) 26,

a light LIt .G and.a . light emtting, |ayer (B) 28 are
depogi teg. mEép?]l]ddﬂ{q}(ianl‘flg%i ﬁ‘é rs}r@ygp (lﬁ)uﬁgg for Epwgg@m%fe}loﬂé 2¥9ay<-:’-||:h"en‘i tting
red | i ghtdepodigod appuratesrshéwindn IRgeA Gid 18 R sk@Tbr 8Ppbididg, WAKS! cane™M tting
green Il%ht,..an the light emtting layer (B) is a light emtti ngﬁnayer
enmitting l%’ll%‘?nﬂi” g‘H{P?OVPhB‘Cdg‘BBsti’iqu‘?ﬁsawthSOfs Heweathederiths utilizatimd 1B i s
used for ef@(yi@fp?rfgltévggma%ﬁ et AL, gﬁd(gp{r dgﬁ'ﬁﬂ‘ﬁl y inmprove the filmthickness

f the or

uniformty o gani ¢ conpoun ayer, the utilization efficiency for
evapor ati on nat ésimaterialapsed fohthe wathpde 29,1i6isA0BiAQ66 prefdrable tausanbalie 29 s

formed. kLt i I t.1h il ofmat i on chanber shown in Figs. 1A
and 1B i ggﬁglgé%%oﬁﬁl%@%n‘lﬁ H%t?(?nn(éy%gﬁl oH’g}%femFﬂ& mdé"pg'é‘i“{ﬁ ber g‘ﬁ&;fPHP #s shown
in Figs. of AhapetiaiGtabie)usealldysrconvimiag améx@.n,mglﬁm&qﬁ% Rﬁ,irg{ﬂnfdﬁgﬁ?gal y

e utilization

i nprove the fil gil}t hi ﬁiness uniformty of the cathode

ef fi ci endyF POIC QansAImBeusEticisngy &,  dtwsasthamaisoials used fosthe ¢athosleysed f or
t he cat halley 2%teridls contGARH ﬂ?"(ﬁlﬂjtﬁﬁ)?fvﬁﬁap!iseoﬁ‘ﬁ of! ﬁ(&“%%laﬁ a.{éaaés&gbl% smal |
W?'k function (typically, netal elements in the Goup of the oup 2 of
the, per PBYRE thegh| chhe cathagelalspfunesiomaanthegviringtine Thared tpkieesntitdpixelsy k
functiony ) . efficiency 4sS.. Thys, as the
materi al g} lﬁghe%ats? g‘ﬁ"ﬁ?%@ cat gggfjaﬂ %ﬂ' {(}gﬁn%l i a %"“éﬁr‘.fﬁea‘ivﬂi%gmﬁ' (1ithiuny,
whi ch is one of Seliskquentlyetiflis, prafeeble shataltiee subsimrg it hawapshlgedc alyhade al so

function W ring |ine shar by the entire pixels, ~which has a
t er mi nal ﬁrecﬁé%{org ?g}éﬂ,a %ﬁaﬁ’sﬁgﬁ(’ntsélgﬁfaﬁélorpa&r ?“%ﬂ?"gﬁﬁ’r‘i’ t9Re 20 thengrgpmiges.
Subsequefightyemitting deviveds @ilibblackddaftorh g SHBAL IRpRvES et aUhabgdiay 2
protecti &g film. an encanuI ation substrate, ‘'or an encapsul ation can, and

the or gahPE PEYRE: 1B;matters) caessi deteriasation dye ko owidation o the FE. yesbe to

prevent gRjidt@icSind Bxjht@. O ;s !agtﬁzpta;)feﬁﬁmg?%&f }zii ggs'rlcc%gfa matters cause
Then, an FPC (flexible printed circuit) is bonded to the electrodes in an input
and output terminal part with an anisotropic conductive material. The anisotropic
conductive material is formed of a resin and conductive particles plated with Au
having a diameter of a few to a few hundreds micrometers in which the conductive
a 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 iC 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 layered, or that the anode is a metal layer to layer the anode, the organic
' -13-




noi sture and oxygen. It is acceptable to provide a desiccant. Then, an FPC
(flexible printed circuit) is bonded to the electrodes in an inpul& Abd00b
output termnal part with an ani sotropic conductive material. The

ani sotropic conductive material is formed of a resin and conductive
particles plated with An having a dianmeter of a fewto a few hundreds
mcrometers in which the conductive particles electrically connect the

el ectrodes in the input and output termnal part to the wring lines
formed i ncarppouppdyer, @nd g chthade bavipg owisiiecensy iaphisoaderf i | m such as a

| arl I f dofa Iar n | ate and a
Fetardor, or 1 o MBI rEns Bl aus shbut horhas Bicttnitoroihe Throcess

steps, a Modeves, thy ieeativn van lﬁ@idaptéd'rb%?&le%f‘thb NG TAGYkfufe. CAMeLhRMeW th the
FPC is comp | et ed BtI\/greo the exanple that the anode is the tra sioarent

conduct i V& ?I}IP‘?ﬁqa It%ﬁgptt?mi‘éaﬁr{é‘ﬁ@fse!magﬂﬁ@dhT'@"T@@dpﬁtﬁgeaﬂedm, and the
cathode in this order was shown here. However, the invention is not
limted to this nmultilayer structure. It is acceptable t hat the cat hode,
the organi ¢ comtBk#mpledyer, and the anode are sequentially | ayered, or

t hat the anode i a e t he anode, the or an| -13 16 AUG
2006 compound | a%/ag ¥ &aé%}ﬁ lhlgﬁgtll}%&enapqep%gq: @éé&%)’oﬁ Net“hlo agrier. The
exanpl e ahoddie tlnm sgbktmta' EiT isndso &ileda T ﬁb@@at&ﬁﬁs &hél’é%tdé[lﬁ’tlé%ﬁ nhRBer FT-

However, nveption can pt ed regardl ess he TFF structure. For
exanpl e, fh'[ﬁ? E‘Ié‘“&aabeB‘& 38%& @%Pﬂﬂbaqfé’e(qlﬁw@ﬁ? §Iea gnds3 Hyfps deidingTFT and

a st aggertdé pikelb.in tidiREMY a8, %ilmﬂ%bs% ﬁaﬁssfgﬁ cgﬁrﬂe ﬁé} gbtllch?et 31?12‘63?@ ol

I¥: Qpearance of the _ top view of 'sal so
|1 ed a BlEiavsy b intercagnest wirieg émas,cmlrtemssl partsoa2 forolbon'ﬂﬁi@; an &PE foor ned, a

pi xel  pardonRl e?ferlgdl Ulcits oflf | 'd}/sgfjgcdr Cli"h% t[go(i‘g? ?ggﬁai%cg ﬂl%a %{1 %i;'faﬁfg the

pi xel s in the pixel part, connecting pa
di sposed eBgapsu hﬂgEIQEIaylemenmndM&eaﬁme&hamdl ng lines, and termnal parts
32 for bonding circuits are di sposed. The

nodul e i s seal e@rFV\E fﬁﬂéﬁ %rﬁﬁsgﬁ%gg‘g’%aofﬁé%E&E%M%Wﬂﬁeqwlﬂa@ erii#ie; and a
scal i ng it ewkabecldn showirig Figd 2B RexempEBed CCicORoile tsﬂ@wf?'lﬁ(? B%fa I's not
defined p Here, . the craoss section shown in 2gB
exenpl i fi iP ga&ucg-pglé r{}% Eﬂl@P?HBWP p:iq)cpqsgn whighsa grotection film or an encapsulatlon
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
: clectrode 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 pixef 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 elemcnt_ 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 and a protection film. It is fine to bond the substrate to a cover
—14-




product after the encapsul ation process in which a protection filmor an
encapsul ation .-substrate was bonded to the product having the crossg AlUb 7006
sectional structure shown in Fig. 2B. An insulating filmis formed over
the substrate, and the pixel part and the drive circuits are fornmed in the
upper part of the insulating film The pixel part is formed of a plurality
of pixels including a current controlling TFr and a pixel electrode
electrically connected to the drain. The drive circuits are fornmed by using
a OMOs ciatetipk (& swsiratenpragncapsulationd Witk in amthesivp- chammetepfble that 4s fi ne

to form tﬂé@és%cdrfe[@isl?%sgﬁ%%d‘iﬂ tﬂyﬁ%ﬁb’%‘é&%ﬁﬁ&lﬂé&gﬂh@i guerﬁ. The pi xel el ectrode

functions as the ano the “(organic |ight

em tting el enenthhe eAamplesiah &t ifreglyfdohtbigsal wigkltha daeivdishéntf or med on both ends
of the pixel electrode, and an organi c conpound | ayer and the cat hode of
the light emtting element are fornmed over the pixel electrode. The

cat hode functi onBxasplel3¢ wiring |ine shared by the entire pixels, whichis
electrically corJF ected to the termnal part connecting to the FPC through
connection  wirilhg 9amele 1580we dke exunpldad fabricdtingthg dop gatet TER@mbhe dr i ve

circui ts @e&fi ' , e and .a protecti film It is
Fine to baedreny: &N Plpa TR a Bet T o0 T HiEaRoBbE s i e af vy
subst r at enstead efntha g3 2.1 oFfle THT U2 apccaibhths iexampletis h HoAoREPIADFE (nbad a

recessed e ] i.SpoO in the ¢ erial, to place a desiccant. The
exanpl e C@%&Eﬂghﬁ/} feléfgﬂ %%%’ﬁ?lﬁ ghﬂg&ﬂeﬁ%&n@‘ﬁgéﬂéﬁ%@& frlricafsst by myblivhye
exanpl e ﬂumhm@bxﬁ@ﬁoﬁpmésestqfs. fabricating the top gate TFr (nore

Specifically, it.is aﬂg)l anar_ TFT) as the TFr 22. In this exanple, a TFT 42
is used insteadV8h 2t HOVAR Bg 4Ap{ke hottom gatgdEFT 4histfhrmeshaueph substrate bot t om

gate TFr 41ridvérg ailﬁﬁﬁilﬁth&%rk%c_ﬂytpubﬁclﬁ'}nba'}{%gﬁ?éaﬁoﬁ gf’&g?srs? s Fire WU Ch TS
fine to be fabricated by publiClly khown fabrication process steps.” First,
as shown xAmplegs shown thabths JiIoisfermed an Thetan ancklo dadsifoomed immatthstheat e 41

et o, “t nanol p R Bk ACRCR BEP LS P Pl oGt ectreokinambde 43 i s

formed i mplralityiof elentvats sateotbd fAfn Ps drpWidd, Zif, Sa aatE). | ayer (a conductive

material conta §|u£' qt?eql%ly,k 51{] gns%{ati%g film 44 for covering the end parts of the anode
43 is deposited, which is formed of an inorganic material or an organic material.

Then, as shown in Fig. 4B, an organic cbmpound layer for forming an EL
element (EL layer) is deposited. The substrate is transferred to a film-formation
chamber provided with an evaporation source, and a hole transport layer, a hole
injection layer, or a light emitting layer, which are one of the organic compound layer,

"_3- is properly layered over the anode 43. Here, evaporation is conducted in the
deposition apparatus shown in Figs. 1A and 1B, and a hole injection layer 45, a light
emitting layer (R) 46, a light emitting layer (G) 47, and a light emitting layer (B) 48
are deposited. The deposition apparatus shown in Figs, 1A and 1B is used for
evaporation, which can significantly improve the film thickness uniformity of the
organic compound layer, the utilization efficiency for evaporation materials, and
throughput.
Subsequently, a cathode 492 to be an under layer is formed by the deposition apparatus
shown in Figs. 1A and 1B. The deposition apparatus shown in Figs. 1A and 1B is
used for evaporation,‘ which can significantly improve the film thickness uniformity of

the cathode 49a, the utilization cfficiency for evaporation materials, and throughput.
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plurality of elenents selected fromPt, C, W N, Zn, So and In).
Subsequently, an insulating film44 for covering the end parts of tghgy@Iere
43 i s deposited, which is formed of an inorganic material or an organic
material. Then, as shown in Fig. 4B, an organic conmpound |layer for form ng
an EL elenent (EL layer) is deposited. The substrate is transferred to a
filmformati on chanber provided with an evaporation source, and a hole

transport_layer, a hole injectjon layer, or a light emtting |ayer, which
are one O}forf}ﬁ% C%P‘édo?n‘?d@ te Gﬁﬁ%wuier tayer, 1t is peeferalp éo ise dnzereemelyotar méfap, anode
43. Her e, fiRY IP 1AL d st 6 j deposi tion par at us shown in
Figs. 1A andqlB, “an 3 holg%ﬁﬁgﬁﬂgﬁ (ﬁtgég?“ 1 ay I@gﬁ%ﬁ’ % MgAeayer (R
46, a |i gMelmmili pshCalpenn e@meavin thadireup i ghtheaolih D08 theetodcRbEP are

deposi t edy; , ﬁlg@ }tion apparatus shown in Figs. 1A and IB is used for
evaporati orna,lﬁ\ﬁ/\}rgl hp;é:%t?\le%'gni ficantly inprove the filmthickness uniformty

of the organi o Thempausiickanesdh Norbl lovaali QR RlE 164 9PEY 40" eyaporati on

materi al s n rou ut. Subsequently, a cat

| ayer is “r‘%ﬁ?ﬁ?ga ‘%5’ ’ctngﬁéﬁﬁélsFi%ﬁﬁmﬁpﬁf&ﬂbﬁwuct@momidé il (JBO (iliwndinlB. The
deposi t | axidPARVRLHSG R\ GW-Lic Bk BE.- ng. LB~hs. Lused for oration,

whi ch can sj gni |can'PI y inp%%\sgk?%eﬂlbﬁl(%zﬁﬁ|£(I:1®fea§1§{Zﬁm%é)ﬁnqzte"@%gf ‘he

cat hode Z98ltilaygestpiciyre shawwin Bigf {€iietieycatowheraipht Rtdnied Bt BE dfb&iorand

t hr oughpyf. arovt® shEwh 0 For the cathode 49a to be the under layer, it
is preferable to Sése aqgl% éget rgéar‘fvel% @’I@S’n ’?Tet{"’é‘"reﬁf throgghy the; cathedg)osikhes by

~ coevapor @iréforablt  aindoétivemnenetrian iy toHgBcasy 'V&é‘guscg'vgé %Bf%f)kap%hrécz’\' or

an el enme .1 the 0 1 or the Group 2 of the periodic ta
mil til ayglrmﬂé m'?ﬂ’ecscgholéﬁ'en, an el ectrode 49b is forned over the cathode 49a

(Fig. 4C. For tMhe pedc@sd 5@6Lath@hid dep Srd ih@%gﬁglal‘dgt%s% of BRI bpe .

conductive,.oxide film (ITO (indiumtin oxi

oxi de al P6YVY (H308-18ht) emithig Aewice ostiosn (D) Jexafiple 1muhds bay@mgSiHeUCt Ur €
shown i n dek@iptidfrhiR. t he case where light is emtted in the direction of

arrows shown in the drawing (light is passed through the cathode). Thus5

preferably, condbetexempleatar belfsedhp\donpinadansth UGENEY R BmBSEEhAS Hae
el ectrode a&@%lﬂﬂizﬂg the cathode. The process stéps after this Sstep are the
sane as those of the modul e type

[Example 4]

In this example, Fig, 5 shows a fabrication system of a multi-chamber system
in which the fabrication steps are fully automated up to upper electrode fabrication.

In Fig. 5, 100a to 100k and 100m to 100u denote gates, 101 denotes a
preparation chamber, 119 denotes a take-out chamber, 102, 104a, 108, 114 and llé
denote transport chambers, 105, 107 and 111 denote delivery chambers, 106R, 106B,
106G, 109, 110, 112 and 113 denote film-formation chambers, 103- denotes a
pretreatment chamber, 117 denotes an encapsulation substrate loading chamber, 115
denotes a dispenser chamber, 116 denotes an encapsulation chamber, 120a and 120b
denote cassette chambers, and 121 denotes a tray mounting stage.

Hereafter, the procedures will be shown that a substrate formed with the TFT
22 and the anode 23 beforehand is transferred in the fabrication system shown in Fig.-5
to form the multilayer structure shown in Fig. 2B.

First, the substrate formed with the TFT and the anode 23 is s;at in the

cassette chamber 120a or the cassette chamber 120b. When the substrate is a
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active matrix light emtting device shown in the exanple 1, thus omttin
the description here. The exanple can be freely conbi ned with any6ofUGt#
enbodi ment, the exanple 1 or 2. [Exanple 4] In this exanple, Fig. 5 shows
a fabrication systemof a nulti-chanber system in which thé fabrication
steps are fully automated up to upper electrode fabrication. In Fig. 5,
100a to 100k and 100mto 100u denote gates, 101 denotes a preparation
chanmber, 119 denotes a }ake-out chamber, 102, 104a, 108, 114 and 118

denot e t rlamwESRee su 00 nyp s 360gnma fiat exathplyrivissetialthe easyetivhaibes, 106R,

10613, .ar not.e ,fid m formati on. chanbers, 103

denot es 31.1% glr e??%gttﬂn%%bsgr%%ﬁgg%&e}%ﬂggﬁ%ﬁ éiﬁalﬂmeﬁ&gz&}}laftof Sﬁmgﬁlﬁ)s thate

| oadi ng dh&rbderreditbihe they oiemting eiagpeDdber Thdwgsheral sibstrateRed fcalin a

encapsul atj hamber.~ 120a and Ob denote cassette chanbers, and 121
Vo 2 oags HBER R g e Erimgel

denotes a tray noun after, the procedures will be shown that

a subst rat e for Mheh,nht kubdtercTRTirardRrRA%r A RAGORCRFIHY §18 Pbvideg
transferred in the fabrication systemshown 1n Frg. - to formthe
mul ti | ay &AL Syhsirate dragsparhmechapisip toxhe preprrstion chranbsuhBir ate formed with the
TFI' and the anqyg kstionCihak te chanber 120a.or the cassette
chanber 120b. Wen p%e;pg'ré;thogls%l}ag% g}ﬁglzﬁ%%afg aA‘L’ﬁ“begmcF%ﬂI&'egl%q &
subst r at #1¢f8pblymthg [Beparation chambexa0pli8) yacutmed @elt tich hMeine@SER! fse

hamb ' - ' | 127 127 ,
For oxameruet o sl B BN bfestdier SR agrbune g etedtangameetion, | -

several $hhsmnspoesclameepl BReibined B tHe Biphialon WihotibO M THOkrafERHP! ©)
’T@en, the supstrate is frapsferred fromthe transport chanber 118 provided

wth a sGBYEPHS Yerumasshia kerpch yacum beforshang se mamet ito sxishavisfure1@d. The

pr epar at io@fgeghanber 101 is joined to a vacuum processing chanber.
Preferably, the preparation chanmber 101 is vacuuned and then an inert gas
is introduced ?ge sanspart ehambeptORiie jpined dumevacGun sEoesssing \chamber fagbst r at e
is trans rf c er 102 joined to the preparation
chanber ffgﬁdu%llﬂ Qltler g%gs gﬁf&% %%S%be&rsa fflga \’fr‘ﬁgﬂlﬂnéerﬂcetsamﬁecg’ﬁmg%écﬂﬁﬁ‘ie&@forehand
so as nolevitated tibo-melestlan mnemd cryopump or a dry-sealed vacuum pump is provided.

Accordingly, the ultimate vacuum in 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 is used for the gas to be introduced. The
gases to be introduced into the apparatus are highly purified by a gas purifier before
introduqed into the apparatus. Therefore, the gas purifier needs to be equipped so that

: gases are highly purified and then introduced into the evaporation apparatus.
Accordingly, oxygen, moisture and other impurities contained in the gases can be
removed beforehand.  Thus, the impurities can be prevented from being introduced
into the apparatus.

In order to remove moisture and other gases contained in the substrate, the
substrate is preferably anncaled for deaeration in a vacuum. It is fine that the
substrate is transferred to the pretreatment chamber 103 joined to the transport
chamber 102 for annealing. When the anode surface needs to be cleaned., it is fine to
carry the substrate to the pretreatment chamber 103 joined to the transport chamber

102 for cleaning.

It is acceptable that an organic compound layer formed of polymers is
17~




oxygen. The transport chanber 102 is joined to a vacuum processing chanber
for vacuuming the transport chanber. As the vacuum processing cHamblér 2006
magnetic levitated turbo-nol ecul ar punp, a cryopunp or a dry-seal ed vacuum
punp is provided. Accordingly, the ultimte vacuumin the transport
chanber can be set at 10-5 to 10-6 Pa, and the back diffusion of
impurities fromthe punp side and an exhaust system can be controlled. In
order to prevent inpurities frombeing introduced into the apparatus, an
i nert gasdepositedasvern throgghouaritie samodee T Fitm Yo@ehtibar cHahitbegabl 2t & B

I nt roducegl,. _ohe .gasehs tbo brg) I ntroduced into the apparatus are highly
purified puyririauon, chambsr t9r¢ depgsiting, theq osmani cpwppyRe daysar farmed ~of
Ther ef or epolithersgas BUrthti exaMBRAS thed Q;@an@ﬂ I ppe t e hi ghly
purifi edq’anjc’itht hen i ntroduced ?n.to t he evapgrg%)i glh&%lppg}%gt ggg,s %é’?%%di ngly,
oxygen, rfﬁ?lé‘fllﬂéfpﬁhfﬂe%ﬁ’ﬁéﬁdlp%@ﬂpﬁ@é CIERQITRSS)i aqudoss gsaletion; anwHich

r enoved Oihe Tt ' el . r eyent r,om bei ng

i nt roducte)%;l&igdra?'ltg gd%t tkIl]ee lgﬂg‘?)e{?}tgtaﬁ)sd. @EI g?ﬁgsf d%%ﬁ%tg(? \%r ﬁgﬁﬁ}l{e ﬂ}f‘nﬁu iier gases
cont ai nedWhen theeorguiis icompeund hger sulepbsittidnitie filnefermakiby chanbel B Hyor
deaeration..i i um,.lt ..s fine that the _substrate is transferred to
the pret r%54 Er%?]ip g’(a:ﬁgﬁ%teqcl)fﬁ Of it SR lﬂf?esuﬁaﬁ"ngé&'ﬁsub%ﬁ [derepptiqry

anneal i ngs sthgnvaird andsiotiosphefie peesnaedsd fhe%mﬁbﬁ,aihgdielibérﬁic‘ﬁaﬁlb&emso carry

t he substrate ‘%ﬁ% the pretreatnment chanber 103 joined to the transport

. p L .
chanber PV ¥ith aSuhgjrats evessing meghanisne thah propsxly cevgesss ehesbstatnd | ayer
formed of A& y¥Bsitioh Svith : | te t he
anode. The fi Idrg‘rsf]o?matlit o%q%e%gshg‘gﬁlﬁgﬁf ssqtﬁﬂlceﬁ%%t |}SI %@g@%ﬁ@%@%ﬁ%ﬁg}c for
deposi t i rjetrdpementehamber d4p suddinhealed i arvaedunfto yapbsinenmistine. t ke tlexanpl e,

t he "anpleg.,iSi.S X e N

-sul f onatcgﬁf#%%)el’ y %&QZ%%@?@%%#%%%E%S)ln]fﬁ%?yqi;gé) mads YRRYREIS W 5N,
whi ch  f shownonHowsverhit ihat@piablecitiai e Holy BijecBbn liyer @RIAO B bOHwONEEht

t hroughout .t he surface. Wi1en t he. oy gani ¢ conpound |ayer is deposited in
the fil m’?%lPﬂﬁ?fi YEamh el 1sdepgyitedsby pvapgration fasedrpa jeaistapen bedtingoor, or

sprayi ng,thé hele njedirmdap 25 hens Pl B faficyligposi tion is set upward under
at nospheric pressure. 1n the exanple, the delivery chanber 105 is provided

with a subst rat @ubsdueniyn thenibhnic siie Hatrapsfoped Frpm thedransgort lbambirst r at e.
102 to the delivery chamber 105 without being exposed to atmosphere. Then, the

substrate 104c is transferred to the transport chamber 104, and it is transferred to the
film-formation chamber 106R by a transport mechanism 104b to properly deposit an
EL layer 26 for emitting red light over the anode 23. Here, it is deposited by
evaporation based on resistance heating. For the film-formation chamber 106R, the
- surface of the substrate for deposition is set downward in the delivery chamber 105.
| Before the substrate is transferred, the film-formation chamber is preferably vacuumed.
Evaporation is performed in the vacuumed film-formation chamber 106R
where the degree of vacuum is reduced to 5 x 107 Torrs (0.665 Pa) or below, for
example, preferably 10™ to 10° Pa. In evaporation, the organic compound is
vaporized by resistance heating beforehand. A shutter (not shown) is opened in
evaporation, which causes the compound to fly in the direction of the substrate. The
vaporized organic compound is flown upward, and deposited over the substrate

through the opening part (not shown) disposed in a metal mask (not shown).
In the example, 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
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After deposition with aqueous solution, the substrate is preferably
transferred to the pretreatnent chanber 103 and annealed in a qupyw;E%
vapori ze noisture. In the exanple, the exanple of depositing the hole
injection layer 25 nade of polyners was shown. However, it is acceptable
that the hole injection |ayer made of a | ow wei ght nolecul ar organic
material is deposited by evaporation based on resistance heating, or the
hol e injection layer 25 is not provided in particular. Subsequently, the

subst r at esvRpdietips, whighsdaer siguifitumaty hprove ans F 158aRRE tnifd@Aet of e
Then, the

delivery er. 105 wi.t hout, bei.ng exposed to atnosphere. ;

subst r at e&ggﬁg Cioglptopgwslf‘%?’r f’Hﬂgﬂ@nt pHicisnsy t1OF raRpREptiap Matepials. and s

t ransf er réhgbugbpidthe filmformation chanber 106R by a transport mechani sm
104b to properl)ﬁdeposit an EL Ia}l/er 26 for emtting red |ight over the
anode 23. Her e, Hete ter the peasiisian obfull eolerpthe stbsrntdaskdoendemsitinande

heat i ng. . b | t c 106R, e surface of the.substrat.e
for deposfiﬁ?{ g&nﬁ?tsugﬂs PR AV, ngﬁhngﬁé%l a\?e rsyg%:lﬂ%g?‘jei%.s dERISHIR t he
subst r at esequentinlinif therfét-farmetién tieohiersra06Gand N0sBes prsherly Thek dblatic
vacuuned. . Fv i i,.s-performed in fhe vacuuned filmformation chanber
106R mé’r"glp{%ﬁ‘g& %garggg 16 28 Showpinz lieht cratsion g fesh grogn apd Blugor ¢ o (0. 665 Pa) or
bel ow, for _exahé éoldingdctivnliuer 18- dh e WsRdBL 1hrE 8RO O orrldde

) shutter

organic corTIp und i.s Vapé)l‘l zed by resistance heating beforehan

(not shoiif* ¢ Pedned: and thepathsrsubstents iswraesfered: fiom thectranspomd wheimber f 1y in
t he direciugnt®df thkhgeBuhst I8 T Dor i Z rgani c.conmpound js flown
pward, and deposi te(ej ovgr C’g Igbesrult;@gr \é?]@wu'tt hrggi&gh%?%éese%pe%i %nogg#etre.( not
sHown)  diSsperswentish the substadte inBkthentensidrouinfrom thé deliveey eheattlr 607 th the

deposi ti in.Figs. 1A.and 1B |s used for deposition. The
deposi ti gfr?]mglpparhgtlﬁgr S o‘)\;.mﬂh‘;)uﬁ bﬁI%seXp‘iﬁdgﬂamﬂsgh?@' used for 16 AUG 2006
evaporati on, whidter cleat, 8itgunspore arichynisnsovided e th lHahigdckingsser uigf ormity
of the or, %nrj C tﬁo%og_ d Ieiyefr, ‘the utilization efficiency for evaporation
materi al sorand ¢ S %ﬁﬂ)‘hf © F]E’r‘_ Tmpgen eenbs 410,9ind g cathofle PP fergiedrof at he
subst rat enauldeyes aesopROGfobRAl Bylart Wapolabibflnl T o RRIERGE: hORR, and -
then the _substrate _undergoes depositi gn sequentially iIn & P For mat i on
chanbersI%é%@ea foemtios chrsperlly is an wvapogativncappenyschaning biyedsAli6 to 28

showi ng ki Map&atiss el L& bl ye...The hol e injection |ayer 25
and t he desi rgd EL %‘ayerSIEG%OBEQ%Q%&%Q%%?%&M&
According to the process steps, the light emitting clement of the multilayer

structure shown in Fig. 2B is fabricated.

Then, the substrate is transferred from the transport chamber 108 to the
film-formation chamber 113 without being exposed to atmosphere, and a protection
._ \ film formed of a silicon nitride film or a silicon nitride oxide film is deposited. Here,
the film-formation chamber 113 is a sputtering apparatus provided with a target made
of silicon, a target made of silicon oxide, or a target made of silicon nitride inside.
For example, the target made of silicon is used, and the atmosphere of the
film-formation chamber is set in a nitrogen atmosphere or an atmosphere containing

nitrogen and argon, which allows a silicon nitride film to be deposited.
Subsequently, the substrate formed with the light emitting clement is
transferred from the transport chamber 108 to the delivery chamber 111 without being

exposed to atmosphere, and it is further transferred from the delivery chamber 111 to
the transport chamber 114.

After that, the substrate formed with the light emitting element is transferred
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over the anode 23, and then the substrate is transferred fromthe transport
chanber 104a to the delivery chanber 107 w t hout bei ng exposed t1% AUG 7006

at nosphere. Subsequently, the substrate is further transferred fromﬁtzne
delivery chanber 107 to the transport chanmber 108 wi thout being exposed to
at nosphere. After that, a transport nechani sm provided in the transport
chanber 108 transfers the substrate to the filmformation chanber 110, and
a cathode 29 forned of a nmetal layer is properly deposited by an

evapor at i framnthe twadspoasetdmber 1 Bicstharaepsatibmhambde186. (AR chidpsuih@sgrat i on
chanber 11 jsrs an evaEclr ation .aypigar atus having Li and Al in the
evapor at i SIPSHaG E # Shalmgmatesal 15 prefgrablys prepansd dn flesaencapsulationoghamber t o t he

process stEps, the light emtting elenent of the nmultilayer structure
shown in Fig. 2B is fabricated. Then, the substrate is transferred fromthe
transport chanbelhelomapslatinn sybistratef isr sehtin othe cinaayisetatidd Substtdso Usadded ng

T or oot e APIRA R, SrRRAEF ieBbvg ot dipich el mobegipcannenting |
fi lj m fo ][ nigt ?@&rﬁiﬁmﬁonﬁ&? in s aoiusi _ttfzgfdremﬂppgbatd;tsmpre?\ma %gbéﬂfagé”' i@ target
made of sjlicon arge e siljicon oxide, or_a target made o
silicon nitr ?lgg IPn@Foeé’.cgpsl‘—" lloé‘x%{'ﬁ’ﬁﬁr%tf‘ lf’ ng fhgeberdde oWhs | the gwaling used,
and the ahawsphief@nl dnftRe eﬁdabmlitﬁfnfﬁbét%c,(iﬁ@mboﬁgh%fr?%%'r}%\?%gl%h{ agqgen

at mosphere’ or an at npsphere contai ning ni'trogen:an | ows a
si I'i con rAtMospfiticipressers, the caeansulation sutstrpteds transferyed from theibsdapatlatidior med

W th the dybsitdte &L Ji ' r fromthe t.ransport chanber
408 to thé1 del ?verfgchgwggfﬁﬁ%dﬁ?ﬁg{)%%ﬁ%@t xtrB(r)rgé SICSf“égW&E%W Pe, and
|£] |ms) f urbendpndedafes fteg rseblstfalteorfunéltmi aheidhi ;/l&r Mglgmamﬁmg %&é;}]&lﬁh tihen; HRNSpor t
chanber the substrate forped with the light emtting

el enent %%%Eggaaglﬁér%@Eratfl P HA 8o sealingmmatenal, &né‘iﬂB&F“E‘ha‘ﬁ’bé‘?‘e 114 to
t he encapswhpsthlationchaniyar11616. An encapsul ati on substrate with a sealing

material is pref eéabl%/ Pr E‘Pgr ed in the encapsul ati on chanber 116. The
encapsul ation s8IGIEEUL; © degasithe substratn demsead) with die kg smitting elenaitng

g Eﬁggﬂ nilﬂig $ubOtfate UlsS kftfealedn i réjafacﬁlﬁnrm\ﬂeiﬂeﬁp'ﬁﬁﬁ%ﬁ&es% ﬁlsenrrﬁl sture,
g is preferably perforned in a vacuum betforehand. For exar?pl e, the
subst r at €2Fgpsulation substrate formed with the sealing material is bonded to the substrate
formed with the light emitting element. Here, the example of forming the sealing
material on the encapsulation substrate was shown, which is not defiﬁed particularly.
It is fine that the sealing material is formed on the substrate formed with the light
emitting element.
Then, ultraviolet rays are jrradiated onto a set of the bonded substrates by an
ultraviolet ray irradiation mechanism provided in the encapsulation chamber 116 to
‘cure the sealing material. Here, a UV curable resin was used as the sealing material,
which is not limited particularly as long as it is an adhesive.
Subsequently, the sct of the bonded substrates is transferred from the
encapsulation chamber 116 to the transport chamber 114, and from the transport
chamber 114 to the take-out chamber 119, for taking it out.
As described above, the fabrication system shown in Fig. 5 is used, which
does not expose the light emitting element to ambient air entirely until it is
encapsulated in the enclosed space. Thus, a highly reliable light emitting device can

be fabricated. A vacuum and a nitrogen atmosphere at an atmospheric pressure are

repeated in the transport chamber 114, but desirably, the transport chambers 102, 104a
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anneal ed in the encapsul ati on substrate | oadi ng chanber 117. Wen the

sealing material is formed on the encapsul ati on substrate, the fre @p@

chanber 114 is set at an atnospheric pressure, the encapsul ati on su rate

is transferred fromthe encapsulation substrate |oading chanber to the

di spenser chanber 115 to formthe sealing material to be bonded to the

substrate formed with the light emtting elenent. Then, the encapsul ation

substrate formed with the sealing material is transferred to the

encapsul aaricbIDSG&naaheuyské;ﬁmSubemuently, to degas the substrate fornmed with

the |ight em'ttlégl ele t he substrate is annealed in a vacuum or an

i nert at nospher &-"SRHIVE eﬁdFWR?““’é‘rﬂPQB@H-lSéIflaéhﬂlwwyﬁtplatlefeﬁlﬁiblﬁed with the

seal ing mat e | Al RN frdepaBew KRS i Pinal Bk TERb Ml Brrh Pl A 11 10

el enent. Here, the exanple formng the sea erial” on the

encapsul a¥ldoH an9ds thefarenandss slansterredihi tie ﬁabncamlkmctysﬁtcmesﬂowarm iRigll Baddy. |t

is fine t on the substrate formed with
emiitiye S BN Be 4T i ST, O

the light emtting elenen rays are irradiated onto a

set of the bondéiilrswtmbstmieﬁ)rbrﬁdaﬂth thie TRV ared ﬂate ahdde 47 fsaei ith@BagiBighani sm
provi ded Ir"}{»}]t? Iat| on chanber 116 to, cure the sealing material.
Here, a U b i, Copseite, Smbes. 1208, 3eaimiky teethecasg of fowrieg thes not
I|mted Qﬁﬁhil@@fﬁdcﬂur@ﬁh&vﬂﬂﬁzﬁﬁ 3A. is an adhesive. Subsequently, the set of
the bonded substrates is transferred fromthe encapsul ation chamber 116 to
‘the transport cHAgBelc sybstraig s ﬁwfﬁrtddefromathspmnsportdmnﬂm 11&@r¢\od¢che

t ake- out escrl b the

fabri cat |‘gﬁﬁ£ﬂe§'gl 2%1 s %%\l%b?%%@(ﬂ&lghlug%u e afw{%“c am§8f ﬂﬂ %851313% he
1.i/ght emtbcusn teakee fre transforrehi ehu transpoﬂnthamﬂjey 100t joknel ttol the Jﬁemmm ated in
t he encl o% PAfE- Thus, a highly reliable light emtting device can be
fabricate vacuum and a nitrogen atnosphere at an atnospheric pressure
are repeat ed I ﬂmbi’tlbritdi 21500 ioBhashad ol 5Bétccﬂ?a%é'daiﬁltﬁe sﬁl;'é?ra{erﬂféSport
chanbers 1 Séig 16 AUG 2006 and 108 are always kept in a vacuum

Al ternat i} ?tVte és ?ﬂf 1% apnealsdafort depertionnin ﬁl‘i’ﬂ@éu@ystﬁem fige fibats sl e.

Her eaf t ersubéth@e RE QG t or nmed th a
TFT and an anode bef o?lgﬁat\r?‘dmlesﬁfért}g ns eF r@gﬁ}bw%ﬁ@ﬁﬁ{%j?{% |coﬁra151§9§’ em shown
inFig % hamher 102 for annealing. When the anode surface needs to be cleaned, the

substrate is transferred to the pretreatment chamber 103 joined to the transport
chamber 102 for cleaning.

It 1s acceptable that an organic compound layer made of polymers is formed
over throughout the anode. The film-formation chamber 112 is a film-formation
chamber for depositing the organic compound layer made of polymers. For example,

} it is fine that poly(styrenesulfonate)/poly(ethylenedioxythiophene) (PEDOT/PSS)
aqueous solution, which functions as a hole injection layer 45, is deposited over
throughout the surface. When the organic compound layer is deposited in the
film-formation chamber 112 by spin coating, ink-jet deposition, and spraying, the
surface of the substrate for deposition is set upward under atmospheric pressure. The
delivery chamber 105 is provided with the substrate reversing mechanism that reverses
the substrate properly. After deposition with the aqueous solution, the substrate is

preferably transferred to the pretreatment chamber 103 for annealing in a vacuum to

vaporize moisture.

i

Subscquently, the substrate 104c is transferred from the transport chamber

102 to the delivery chamber 105 without being exposcd to atmosphere, and then the
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the multilayer structure showmn in Fig. 4Cis forned. First, a substrate
formed wth the TFT and the anode 43 is set in the cassette chaqqeﬁuéﬁﬁ?
or the cassette chanber 120b, as similar to the case of formng the
multilayer structure shown in Fig. 2A. Then, the substrate is transferred
fromthe transport chanber 118 provided mﬁth the substrate transport
mechani smto the preparation chamber 101. Subsequently, the substrate is
transferred to the transport chanber 102 joined to the preparation chanber
101. In ovubstrate ol0demis dransleatdr © aRd tRhBRITt IAGRABCAVRAI NBR shbstBAR s

substrate E ed tﬁi pregerabl y anneal ed for deaeration in a
vacuum ? TSEeIE ﬁ% ﬁré]?" ?‘H@‘a“gﬁﬁ bRl O6R by the smasposiomechanism HMét arsht ment
chanber 143F] ¢iyeeds t@ dfifi @@ﬁgﬁh& pﬁ@%ﬁﬁé? got&r th@ BRGR!43N9- Hae@%{‘ t he

anode surface needs to be eaneéed, e Is ransferre 0 the
pr et r eat nsEPRIHEHH @revamaqum peeg the dejpositiom agpoattis skujvaninelﬁ‘lgé.(lzx fixd 1B eani ng.

over t hr onaranesip BpdfC LA i SRTHATR 18 tnd Trcanated Which can | © "¢
fi : m f or rmgmﬁmnt]ghmphme the) flhdehlokndss umf@ﬂﬁﬁtyomfgﬁe bfgatRRreaipdtnd fyef, twade of
pol ynmers. _Eor

pol y( st yrueflr%le'élﬂ?rf %FBW E% W?@t‘ﬁiﬂ“éﬂ%tam‘)‘% itefeHeiHaY. ( PEDOT/ PSS)  aqueous
sol ution, whi ch Hei) @b+ MBprrasian BRI édi'dneﬁ{e'si?ﬁknla?é’ de@es Hépogﬁf?)?l% higd over

t hr oughout, the suyrface. Wen the organi ¢ compound eposited in the
fil m for tdE-Brmatienshamber, 1@}@&5@% tf@@athuen‘glbstMR-qndtrgiepdspctsutmm, itk

sprayi ng, filkRyrmalés aesat osition.is set war d under
At m)spherllc prnelssure &Si%?%?éé§koa%8§éﬂylg OsgoﬁgaB{???&fo\}h“# ¥Fhe
subst r at é@@\ﬁ@ﬁbbwglgd@\hemnssmntdﬁa&d pecanadbluet he substrate properly. After

deposition w th4{h trate is preferably
transferred to F&u’eﬁ(ﬁfg#?g X?r@n%{‘%ﬁg?g H%ﬁf“&‘?ﬁf’é&ﬁ“ﬁ@“‘f f?r&‘e@%ﬂum to
vapori ze th@ asdderds, afmiiieaqhe sibsyratet if Grafsfbstd abR tia@‘lf&nép%rtt ERRER T 6801l T om the
_transport rrber y chanber 105 w't hout bel ng exposed to

t he deliver
at nospher'® hvtf”f ﬁleqmotf 487 ~vpithogt h%&%ﬁ@ed§ﬁ tanosphere] 07 6ci, ghe salrbfiter red to
the tr anS@Q‘ﬁﬂthefr‘ hedieREred Fom THRE &Hpﬁ'ﬁ'réﬂaﬁlb'e? 107 A0ShE" faﬁgp Bﬁa}ﬁgoneé 108

filmformation chanber 106R by the transport nmechani's
without being exposed to atmosphere,

After that, the substrate is transferred to the film-formation chamber 110 by
the fransport mechanism equipped in the transport chamber 108, and a cathode (under
layer) 49a formed of an extremely thin metal film (2 film deposited by codeposition
method of aluminum and an alloy such as MgAg, Mgln, AlLi and CaN or an clement
in the Group 1 or the Group 2 of the periodic table) by the deposition apparatus shown
in Figs. 1A and 1B. The cathode (under layer) 49a formed of the thin metal layer is
deposited. Then, the substrate is transferred to the film-formation chamber 109 where
an electrode (upper layer) 49b formed of a transparent conductive film (ITO (indium
tin oxide alloy), indium oxide-zinc oxide alloy (In-203~ZnO), and zinc oxide (Zn0)) is
deposited by sputtéring to properly form the electrodes 49a and 49b of the multilayer
of the thin metal layer and the transparent conductive film.

According to the process steps, the light emitting clement of the multilayer
structure shown in Fig. 4C is fabricated. The iight emitting element of the multilayer
structure shown in Fig. 4C emits light in the direction indicated by arrows in the
drawing, which emits light inversely as the light emitting element shown in Fig, 2B.

The process steps after this are the same as the procedures of fabricating the
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an EL layer 46 for emtting red light is properly deposited over the anode
43. Here, it is deposited by evaporation using the deposition appqrug\tzgﬁg
shown in Figs. 1A and 1B. The deposition apparatus shown in Figs. I'A and
1B is used for evaporation, which can significantly inprove the film

t hi ckness uniformty of the organic conpound | ayer, the utilization
efficiency for evaporation materials, and throughput. Here, for the

provi sion of full color, the substrate undergoes deposition in the
filmforniglitemitingdeeice ORg @BMUIERYeL SitachHDIhEh & WIHOAI RS SeRGsd tion in
the fil nt}hf ormati,on chanbers 106G and 106B to properly deposit orgahic
conpound M§PEICEDLAR { o 48 showing |ight enission of red, green and bl ue.
The hole injecti j I . re. formed
over the anode %]{,iés% dtﬁga%éngg%g%?fg%@% gsgepg%@%v enfige%g'ff%rﬁg?(géhe

t r anspor tmukidasise stragares tshownhip Kkigs.i 22 rayd 4G che be HaFriasitdch saplardadi.ngTex pos ed

to at nospherse,. n he.substrate . is further transferred frqQm.,the
delivery ¢ 8%%8%%537‘&#“8 Spﬂgntlpa{ﬁg%olﬁgl‘ aeﬂg%éqr “%Bt%r W?H?&‘Honbé?ﬁ%ﬁl €¥hosed to
at nos phersignififdnely itnpadve the €ilm uRiskdeas GnitSrolifAo¥sthe bfadict @nigdend dyer iy mat i on
chanber llq_ b%l( éfgie_transport mechani sm equi 1?ped in the transport chanber
108, and W'EAEMLHECEIRGET cvanpration maariplsy anddhmougkpitext r enel y t Hin net al
film(a filmdeggsid f und | | oy
such as MyAg, M1 PR SRS CERAh A oo g or B GhBIHRRE R o L°%, oup
2 of the g¥amplsgildotabl e) by the deposition apparatus shown in Figs. 1A and
113. The cathode (under |ayer) 49a formed of the thin netal |ayer is

- deposited. Then, the substrate is transferred to the filmformation chanber

109 where an el[Bxiampldé] (upper |ayer) 49b forned of a transparent

conductive filn I'J;O éi ndi um. tin oxide_alloy), indium oxide-zinc oxide

al loy (In' 03-zn&E 72k WEPHSXQ}Q?WY(Vmﬁaﬁ@ﬂCMS{é&pﬁipS@@lpﬂg ing to

properly form theFgl gctfadac AdferanclaARRORE alfis: éﬂﬁ'taiihérg%%iblegf arLJ"@lbt hi n

metal layer and the transparent conductive film According to the process

steps, t fEnPlEgit Seond i Gontpivarcfos mepomting ghenfitst bentainer Stonuetmesphsivoton i n

Fig. 4C igededPlteGRtEDntalllg fd sentdi enent_of the Ll ayer

struct urep?ghown ei n Fi g.a 4C edn@pélng?gﬁ%b@%tg%er%q?rgg ?%ur?l?r%icgﬁ Stf’y arrows

in the dosdenEl watecial dighls puiified. | Refercaed yumsra 68 ddnghds £ Nhdduinmaglee! enent

shown in [Fj h roce t eps ter this are the sa t he

pr ocedur é:g !ngper%geg?ri%%t ?‘Hﬁerﬁﬁé‘i e Slagﬂ‘“ﬁ‘l?]@gé'ﬁﬁﬁm?emme numeral 63 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 manufacturer 68 preferably seals

the first container 6la in the second container 61b so as not to attach unnecessary
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light emtting device having the nultilayer structure shown in Fig. 2A
thus omtting the description. As described above, when the fabri ¢atAugng
system shown in Fig. 5 is used, the nmultilayer 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 | ayer, the
utilization efficiency for evaporation materials, and throughput. The

exanpl e cimputiics eriberigddd ore@ltyiddbt thedntyt @htdikle i R AEDEm &Qﬂo%ﬁ@nt.
exanpl es to.3. [Exanple 5] Fig. 7 shows an explanatory view of a

[ .
fabri cat i BrPealiag &is pide of thessearnd eontaiveri§ly is preforatily vermincdiordilled vaitla
denot es agd ifedt o£ONPRL 1Bl : 1 enot es econ ont ai ner
for separatin ig%(e) T‘P?érfgﬁﬁl o?nléélalfl#gr@lﬁagfﬁngl%o@lghg? e %’d g?@%lgﬁ]f g%ﬁé’mfi r st
cont ai nerclgangebitore the highln puméiedEBL nfledrial 62 depurifisdroalhofseddenot es a  powder
EL material highly,purified, Reference n ral .63 _denotes a vacuumabl e
chanber , refere%ethﬁl?r%%?ge’ EF rﬁgﬁgpg@xngr ;#ggtl? RAACERIR 2 Fhamhesfsdt puier al 65

denot es aevaporakipn ¢ater, MY acedpPatae Gt METRICBhd BEntERBPE BS isa f)&élﬁgingeffilﬁ{ ence
nunmeral 68, denqgtes a material manufacturer that is a nanufacturer

(typi cal | Y10 a2 (O3 SraPEIRCHY fAnbBlogking prysencand) meigturrfrdnyi bejngrginedc
conpound MBHkE¥draAhS sd i ' . . 1 ef e nuner al
69 denotes a | irght Sefquérin-fb t@? Iﬁgﬁ 8@5%@%@%%?%@%%’?%h%\5 f”n% H{ﬁlé:\%%gﬁ afh on
appar at us? Pofathape havinga lighichiplding ptopeity idr aptoreatisrphckupt i on pl ant) of | ght

emtting device f e nuf acturi ng ,system of, the ex le will
be, descri bed be%ugv;v%aﬁﬁétbg%\% B%eﬁiéa| g nex e o5 %@gﬂé@@ ot feRAiRRt Sibg g
‘places arthoruieteri6lD manufdvenrensise makbs Nedwpaet 67 a6 B3, lighe cABkIAET Abvice
manuf act ur er f6ﬁi l‘?r@)ar es the first container and the second container in
conpl i ancd e W th®”-or der 60. Then, the material manufacturer purifies or
houses the hi ghiThepWsithd Bt BntiéRI1add sifed i thd\@chhd SntARHALNRLy ofLa Tn 2
cl ean roorp envirognment with sufficient attention to inpurities f&xygen and
moi st ur e)PISE 1o thse viguuatableaprasesst pamber ne3. nelTks ipadcessanhdmlotru 62 ris 66
pr ef er abl ; i coptial 1a he secon ont ainer 61lb so as
Dt Lo at%%ﬁ%%ln glgzgig%efer‘rl{fﬁfn_nggg LA uR B4 hd D EuSEER oGS bt YEows

provided inside. After that, the process chamber 63 is vacuumed and cleaned with

oxygen and moisture reduced as much as pdssible, 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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16 AUG 2006 inpurities to the inside or outside of the first container in
the clean roomenvironment. In sealing, the inside of the second tOmMUEiZHNer
61b is preferably vacuuned or filled with an inert gas. Preferably, the
first container 6la and the second container 61b are cleaned before the
highly purified EL material 62 is purified or housed. In the exanple, the
first container 6la is placed in a chanber as it is in evaporation |ater.
It is acceptable that the second container 61b is a packaging film wth a

barrier pitibation rdtir obineakiialy iodygenFendxampls! teefdlloRid e ROmBieE Cof

However , o Fe secglnd tqon{.ai m?r is, preferably a st r&r%g container in a

cyl i ndri A, EeoHZatgn, #ali0, 5 S new Bl dnatenial g houseldp dhe grysitdp et the £ or

aut onat i airpé ﬁkmmnte‘ﬁuﬁk‘s‘eﬁffuﬁé‘E‘Fa‘poraﬁﬁrntaggarﬁgug,sé fikPhin %Q%@Eﬁﬁ A 2ondidlgd in the
nu

second cqntainer 61b, the material acturer es transport 67 to
the |i ght® &% flaics gnd)hep saevaparaiehissiduel me@rialshemainas Thére if ithestext Ginteai ner

6la is seg id tainer b, .the e_placed jn th
vacuunabl ebgﬁ%%%s@%%%%ﬁgg?yfﬁgﬂ gr{)egféeggshgﬁa%bglﬁc 6§ﬁfi‘éa(iawaleé'\9§p§?‘ati on
chanber Iaeparetiarheabacplegishingt i 4epeatedn is Uihst &ﬂise%lh‘@dt deFapbii@bn SH@wN)
provided_jnside. After that, the process chanber 63 is vacuuned and cl eaned
with ox%%ﬁteg?\n e'mﬁ’tsﬁ?egﬁlqde?ﬁﬂlceé‘&g‘é%e tﬁﬁl‘lﬂh%%mb%%% Biighe mgthad; Gag cawssnt ai ner
6la i s takersiduil matriilh e BEEHISmERALRT N]H i |t mbSr din the
heat i ng gﬁit 64 as, a vacuumis rmaintai neg.sér%gé%ﬁgﬁgfﬂeamnh%\}g%%%gti on

source casbersis the pessibiiy that wpigsr and maitfuter ate a)ixed iitg the avapdrationas t o

face to thteddls §t éb%sqﬁ SHR ntt.y, heat i n nit 64 for
.rgsi stance %rea'gi nr heat sﬂkteLer%@g%orafIlﬁgﬁﬁ n%l%ée?rlilgﬁﬁlse, l%arﬁ e$ff_l€.'§y1§1i9? %6 can be
‘deposi t e§VaRgsRtianhier seirefaldimest anddiscandkpiaethe thfe HAaialtgenanoe.t Ha @¥@nper ati on
sour ce. | L 6 _thus obtained dges t contain inpurities.
When t heﬁﬂfﬁg@.ﬂ? ggﬁt? %ﬂgﬁalklggb?slmﬁggﬁcsf & C@BIIFBI‘:@’E‘%&&G‘P&QH? “‘é‘?h%(lt Pakrial Enent
~ high rel habsediiby andbleiaglvenyitihé b etapoaitiontin @R trt8thic JsMldddiScar@angr . the
first container %1a S tgcl?rgged ibn t he process chanber 63 w th never exposed
to at mosBhEY &Ml VaREH Pbiabusationcosis haermmekighs the purity is kept at
~ the level that ThefsyieRumdykRh SR &ihA ' e qeterial
manufacturer. The materi al y'Smanuf a(_:ture%tegllgcrE%tﬁ}lgﬁggbéggg&ﬂgseﬂéﬁﬁpeeri al 62
in the Ffr3Roraiyingeriels apd dhe oprirationcontranster ittempatesinlsafrove dhs ghsy batteunt  f or
the |ighty yenddidibR9 Vi 66 f; .er-and al | ows .efficient use.of
cel ati veloy expo nllsﬂlgi/gh% ér?glﬁ)er%lt' él%ﬁﬁllf{w% frgmq)emg mixed. in Sadillon 'fjo ﬁns,
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

N by the material manufacturer 68.

The EL materials are exemplified for description. However, in the example,
the metal Iayers 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-state 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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In the traditional evaporation nethods based on resistance heating, the
-24 16 AUG 2006 wutilization ratio of nmaterials is low For exanp@ Ayt hms
following is a nethod of enhancing the utilization ratio. A new EL nateri al
is housed in the crucible at the tine of naintenance of the evaporation
apparatus, a first tine evaporation is conducted in this state, and then
unevaporated residual materials remain. Then, in the next tine deposition,
an EL material is newy replenished on the residual materials for

evapor at i e¥amplesil teebl eni shing is repeated in the subsequent evaporation
until maintenance. This nethod can enhance the utilization ratio, but the
nmet hod can cause the residual materials to be contam nation. An operator
repl eni shes the [Bxtmplead]s, and thus there is the possibility that oxygen
and noi sture arellnn}'lxed integ the evaporation materials in replenishing to
degrade the pur i 'fyHsETameke, thepfosm; of the serteingt {orraspdrbwill be dpsoribed ém f or
several tg i g SCa i | . er to

pr event thégﬁzg’rll?gﬁgﬂsal?i o?ﬁl%gecla%%ggjlﬁ? lfn'gg?orﬁ{an%gdﬁp %a%%%&?y&eaé%}égﬁf%ﬁdt% new EL
mat eri al loaver pati J@db.i Fhessecondoidntaincathag udining imie 706 dspesedria tiierppanphrt he

crucible | | i t . every tinp.of evaporation, t fabrication
cog t Is bec%%lgﬁ?%ﬁs Icﬁﬁtgfngggorr ?E%’{%'%‘ﬁ f%?}sc{ogﬁf@ér? %@mﬂé& 4PR L{’Eg %F%“:’f%na:
gl ass bottol the fhaingsimig d pes inksy T8 didposetl TR NbRESPAN 8 IHREseORRT &drtffert ©

transfer the naterials fromthe glass bottle to the crucible, which can
prevent i i F1%82% MBmieradycine g, keopingdpressush in ¢he pecond comfaineghiut i s

| 4 opuii e - . | | cat b
I mproved @srinefor flxﬁﬁgcﬁh]ga(&PP& dotdidle AP lo%v@?cgrﬁﬁ&%rﬁg%l'gg{fné% 2&&?&?& an be

realized that allows autonation to enhance t . ot al
‘closed sy&%em Wathenseqoad| songainethdhe firht oostaipee it saatpdi mpthr iltei srifiebm bei ng

m xed in I+ ial, 62 purifi.ed by.the material uf acturer
0 e £ PoreRMALAs TUEE e SHRUT i sectia bifallEl & kitmel3h 2
exanpl e, matedahennddining \striledsostdnd, dndethe dirktosbatamng 70hds dnaed sfamagndeposi t ed

by evaporl%tviioq.tbaised on resi stance heating as wells. Wen the cathode is
‘fornmed by res) SfaNte heati ng, the EL elenment can be fabricated w thout

varying the el edinhe nbiiabeiauiastur&sS tHOPurdicdl &apStatibR Mateldl fis SLALLiLUr rent,
Vt h, and t§é¥'al ue) of the TEr 22. As for the nmetal materials, it Is

accept abl '8¢ R4 CoOtREehEl Theretie apReraaet Tdaoéthe sepondmontainats sondimer
bef or eharlﬂw'cf‘pﬁr’ﬂ @28 bF ih@rsem%ﬁtaiﬁelﬁhlfohéﬁ tthece—r}}n%', m%rfaéténé%l??ﬁef?xels 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 wnit 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. 7

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 thiékness 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
' -26-



the evaporation apparatus as it is, and the materials are evaporated by
resi stance heating to deposit a f|In1 The exanpl e can be conblnqqihggﬁMy
with any of the enbodinent, and the -25 16 AUG 2006 exanples 1 to 4.

[ Exanple 61 In this exanple the formof the container for transport wll
be described in detail with Fig. 8A. The second container for transport
has an upper part 721la and a |ower part 721b. The second contai ner has a
fixing unit 706 disposed in the upper part of the second container for

fixi ng thehidhr stcruciblea(thetr is dilkpr with ﬁ-@Sexfa%braﬁBm MhReal) @heeH Ras tReh he
fixing unit sed i.n the | ower part of the second

il i.nl t 708, di stp
cont ai ner Y2“WRAY %ﬁfqumé &SR WE tg?“*r‘@d’&&:?’ﬁ{j)s%@ R‘@éﬁphﬁje:ﬁﬁ daksnrant of t he
second COﬂie%dihﬁimcratB sePthid Bhcltd i iid ang%lfﬁloﬂps%ﬁfcecﬁﬁ&&' NGhe Colkibi QSt he

| ower container 721b, and a f astener I'n the second cont al ner,
first contaishared7iramstas|setingi ehambier bpuar irhitspdrt ebapwithoitoreimptepdsed to s

Cont ai ni nieopioafe Rl ERGRAR SIRDE, Nmrided, 0701l Refoaf o

mat er i al flin’éwrwghtalllleamgunltﬂomhédlmgrfhéemcnﬂe manuf acturer, the purified
evapor ati on nateAl al .is.seal e tilhe first container 701 Then, the upper

part 721a of the*sHEEFRESELAE P ﬁ%‘Pgl ast gontainer TWwdn therfilnrformagien ¢ he

second CotHamitRe fwill eOdtgbribdaew feh 'Hipg .8 A Bd RBS LHRNEY, S
container 721a to the | ower cont élﬁgﬁler 721b, " and tS é%%?]&bﬁ(ﬁ Sretédt&aclggﬁal ner

701 is s¥&PRYCoMaingrs 73y’ db foritmsportAf t er that, the inside of the
second cont ai ner r e 708 a .
| F]% S8A HERESSSY &Jsﬁ%e&mn &%ﬁse‘thng amber 17%gavuslg a 6&(9?1& led to

: stituted 7y |tro en at nosphere Spring
f | X the fiiabb:t 13dmt hmldmg tho $edwdtcbntafnem T2l aumidt7270 houdihg tise fidst Sentdiferpl ace a

desi ccant, gonLainer In this.manne en the |n I de of the
second con QR ﬁe%ﬁfgm%fl %tr?se%u‘fﬁ#rsé qnz?lﬁ‘ifeﬂ“{p? B}é\g{ﬁcéamﬁ%l é ni Pogen

at nospher Ettmget\:llﬂmtﬂf iig thispeneyl glfhcamdionthb FiHL R aiord EhaMi Y, eiHdechn| ERirol
attaching to the evaporation materials. In this state, ‘the containers are

transpor { WOsRergsdn eg"r?f“r@rﬁhla{"ibﬁbbidé‘wté@sphﬂiﬁ genteal wad thropghitheiges inletst
cont ai nerTHdganspoR cchshitmn dfle ekérﬂ%lfeqlgl 1R 1iffked 13 fRCEonti atn‘fa)ﬁ ih Rtfien the

evaporation material is sublinmated eating to deposi
the first container is clamped (picked) above the first container 701 for transport as
shown in .Flg. 8B. The configuration is acceptable that the first container is clamped
from the side faces for transport.
In this setting chamber, the second container is placed on the rotating table
713 with the fastener 702 removed. The inside is in a vacaum state, and thus the
second container is not off when the fastener 702 is removed. Then, the atmdsphere
: ‘ 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 rofates 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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Desirably, other conponents such as a filmthickness nonitor (quartz
resonator) and a shutter are transported and placed in the evappgaGQ0s
apparatus W thout exposed to atnosphere in the simlar manner. In the
exanple, the filmformation chanber is joined to a setting chanber in -26
16 AUG 2006 which a crucible (that is filled with the evaporation
material ), which has been vacuum sealed in the contai ner wthout being
exposed to atmosphere, is taken out of the container to set the crucible

in the e\ﬁabbmatedmaNMmEmIamlrﬁbﬂles'ﬁhehél Aiedtidheofithe shbsaak! Brucestpbsiam t he

setting ort robot w thout being exposed to at nospher e.
Pr ef er abl ‘{}""% S“?éﬂ%? g fmiftingslayes Gecjuding & iple, transpartigyana tho}and

further vijebtion agaf iﬂ‘@eéifﬁnttringgorhﬁ?‘éﬂ 413 atnré(fe OH G4iBltfom l‘g}'f%zfrérbe 68?

placing the first container he filmtormaton
described with BPB¥qugmlyanticrsaspleting tE\rapstatlon,nlﬂlalfn'e!rcumsalwals @d:klem utphe

second c | or illustrates a

Ccross se%ﬁrﬁ%#v‘%ﬁ%&? ?lsﬁ%@% égir%p tIa?i@rkg\r}Pﬁge seting gﬁ'ﬁ‘ﬁ@f PlagRdeon s ¢ o

hol di ng tlwesemirintrafnhasacend coiidineaidt fiikn)hetsh i fob@ink it 7¢9ntai ner, a
he first container, and a I|ift rrechanl sm

transport, mfor trans t

P e selEE WA R horkl ch@RRT2 o o8 dhis taecernref@@bm@efﬁmsmcmm then
chanber, upper mm@@mhﬂ(!he mwbaﬁiaﬁfe%%re &alehqn%%&&rﬁ d

at rmsphere %ontrol uni t, t hroug m%as i nl et e transportr mac ani sm of

the examsPEbiatines |Ipthis slgte, Bwtﬂqtém@ amer 805 lersenan amatmdmpheﬂmem‘esmd
cont ai ne"l"h'e%e@drﬁ%ﬁf!urfe? '1§ ) ]QEP&V t‘ﬁetsgt‘?mé chafhp&O g]?tilﬁé%) %E{SEFé‘q {7(5@ nsport

_a§ shown in Fig. 8B. The configuration Fs accep
nt ai nerﬂﬂdéfaet’fpeﬁp‘éwthf:mmrtahmasuﬁetufaces for transport. In this setting

chanmber, the se 0 S place the rotating table 713 with the
fast ener 702 reﬁ%\/'ggd‘g a[iih %@?‘@Ié‘nl%‘a 3 H@Lﬁ‘}m%g‘?a@ bep thatiqgndioldha  second
cont ai neplirglityof fiedt i:omiamerstgl& f asFign 9{[&}]:? Q&tﬂtz{% cﬁﬁmﬁ ©ds hﬂ_sh;?fbtat}ﬂé?ﬁlﬁig nospher e

ure in_the se chanmber. Wen pressure

control gQJ{ uces %he pres

T he 907 EriAR AR s BLGARY o by somtn@eq@r%mrsecqnd contiwes S
cont ai neq,trdn rSﬁfé@llﬂﬁh nf 90PR hani sm 711
renoves %B% blﬁ) par tIS 721a g(?}eth%ﬂsgergg%mey %gg‘%}ggﬁgﬁ’ gﬁd fiﬁﬂg%ﬁaut At ng
tabl e 713Y+®t slabffmﬂaﬁoﬁ Qh%mli’Qﬁg?%Haﬂstanumtmnsomm holdmi)(aﬂﬁalﬁﬂmes t he

lower  panbldef mbbig GRS HANbAHIHn % t @E’g "4 Slovied! o%l 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 pretre&tment
chamber. More specifically, a fabrication system is acceptable in which the
cvaporation 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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Then, the transport nmechanismtransfers the first container 701 to the
filmfor-mation chanber, and places the first container 701 in th

evapor ati on source holder (not shown). After that, a heating un|t dﬁsposed
in the evaporation source holder sublimtes the evaporation material to
start deposition. In this deposition, when the shutter (not shown)

di sposed in the evaporation source holder is opened, the -27 16 AUG 2006
‘sublimated evaporation material flies in the direction of the substrate to
be deposited over the substrate, and a |light emtting |layer (including a
hol e transport layer, a7 hole injection layer, an electron transport |ayer
and an el ectron [f@ﬁ/ REidn | ayer) is deposited. Subsequent ly, after

conpl eti ng evapQﬁahjso&,arﬂ r n Kk the

evapor ation_source hol derﬂ@ Flgng%osglteg % &{aﬁ{éﬁ%ﬁﬁ ﬁ‘g"‘g lon , 0aced on
the | owe‘ifm@o?ha&thﬁtero‘ﬁtﬁmt W@hs@ccﬁuﬂymmta@rpréms s&bm\m)m %tst el%ctnbtﬁ
rotating 7&],% glatxﬁ aled with the upper container 72la. At this
time, pre era I'FSt" container, the upper container and the Iovver

cont ai ner ar e sd?ag e:tD isna andtircamber fﬂbhbatidiﬁesﬁsfe%{l%ﬁﬁhg %‘Htesojﬂﬂiﬁ'tﬂastdog

this state ettr ng%é;r%@gb {988'?5 is set at an atnbspheric press

second con'ﬂméP ¢ Hbando318, ﬁgll‘(ﬂﬁﬁﬁmbcﬁ 5&%@%@& 5t1H:|,e

f ast ener ﬁeﬁaramﬁlnd:ﬂaﬁt%@ﬁpgoi edy t st hﬁhﬂ%x‘ﬁ{ % gﬁ'ﬂ'ﬁ - 59?0 QA and
ur

9B -show apn exanple of the setting chanber t at can y of
first corff&}f%i“é“@MChaFWeFlij)@A a ghigdt fllmgomtvamhech@ﬂﬁr hﬁﬁﬁ(a nofairihng t abl e

f’ nt ai nor ot et AP LR OB sl lorfogbb oyt BRCpBer Pl Pmeatkir o0

nt ai ners 912, a transport frechanism

Nt ai nerchamhers $09; 10, ﬁélﬁ,gﬁﬁl, §3éﬂ3a19:02¥2, satEe,g thdrbdro IR, ISQBGCB%E)Q{%EOG Eas
an evapor.ati ol der and a hol der npving mechani sm (not shown
here). pF."%Td %ﬁ}fﬁ)}l\fg&'g Vﬂp'?ffl@%‘ SARECSEPEytreaigient ﬁ%%éb%S peraprd 0 api ew

i nsi de t hacsstilatiog chhabbes16 Tzhﬂlaﬁletstdcﬁgchﬁﬁl%gpgm 9Q5ehc°a sRaR ek et h a
gate val 8 6, and at m)spher es

\éfﬁ?( 8 ﬂ%fﬁﬁ* nt to the fil mformtion chanmber

of the sl H§2e casstiterbapbatsB0r aad H30tan tray memiphing stago A2 T,cind ani t

t hrough aalgasuti diaBiber NAY. Sl?‘ﬁt‘!‘ﬂrdn zﬂ:@?ﬁé‘ h ol d%ge“smltlo rrange the
nergl are

removed upper, part second cont posed Separ
Al t er nat in&ghgnismS0#e Terdransfeatinpa sibstrate 5|0élacﬁndltlse etrhw tpgasplort Bhddiiﬁars are

pretreat Ehfiarly provided with separate transport mechanisms as well.

The

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
beforchand is carried in the fabrication system shown in Fig. 10 to fabricate a light
emiiting device.  In the case of fabricating an active matrix light cmitttng 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 emiitin g 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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chanber (setting chanber) joined to the filmformation chanber, noved from
the filmformation chanber to the pretreatnent chanber at everyg AHG 2006
evaporation source, and allowed to set evaporation materials in the
evaporation source in the pretreatnent chanber. Mre specifically, a
fabrication systemis acceptable in which the evaporation source is noved
to the pretreatnent chanber. Accordingly, the evaporation source can be
set with the cleanness of the filmformation chanber nmintained. The
exanpl e can be dbatuhsitaté (thel subsirath fanyed rdthothet i de rdaddiheEnéulass forit he

exanpl es - 6, AUG, 2006 Exanple 71 In thjs exanple, Fig. 10
shows an é@%%%ﬁ%heo%%aplwgb#ﬁg&@%q‘?) 9%’(“2&6&3555“6 ﬁh?@*)@fdﬁé%%fﬁﬁﬂﬂ with
t he ful | waaspoteisathepsoRiess steps fromfirst electrode formation to

encapsul ati on. EF%H 10 is a nulti-chanber fabrication system having gates
500a to 500y, &3 subsHatenisrsst Bothe GBsitc dogbes the awdacs 1, thddirstver v

chanber s pQaodd® | : l.rst, filmformation
chanber 506§H,0 a%gc ngé}e];lffrlaﬁ}ﬂd" ‘ggﬁn%tait%ﬁp% ﬁgﬁﬁg?ﬁ %%g]ligl,n%égetd H’."#‘ba surfice '
filmfor ativongeah tatirdescBosB(typicalby théspdnigk fis inadérat PV (pblyrdiayl HEHBI) a

filmfor [ I E, .other filmformatjon hanpers_ 509, 510, 512,
513, 531%&&‘9@; %ﬁ"fﬂ?@%‘g 7408 tg“zﬁ%“%%?{‘fes%fg'}ceg’é gefegisy 496H f or
setti ngI e::;apmgambdnn'sﬁu rlicéﬁ ac&pmknrce?i ﬂ%ﬁﬁh&%m?%@jﬁg{ﬁahﬁngg 50,%:931%11 n
encapsul ati on, cha ., a mask stock chanmber ,_an _encapsul ati-on

subst r at g’msg‘t @B@e éW)E ?ﬁ@grtﬁ%f@,ta@a@ﬁf the afnibparalld 20 sheasibswato isurface toay

nmount i ng ceh@eethe Zhbstedié s@rfaée‘?%?'aOHEaxﬁlg%HE}Sﬁ%tﬁ%%avi;ﬁpea 3{59%?1&?1%1121% 3{@}1)(” S04a

is, provided with a transport  nechani or ansterring 'a substrate
504c, andWhethat Hiates abemtpe taxish artbeganah te thes sutistrate| snrfacovo dentawd the

separ at e gk ECRAR Ll. . Hereafter, the procedures are shown
that a subst rge?gﬁ %CrgErre %nt%h@gﬂﬁa%@&iemmgf ?ﬁgg?lce(foé%ﬂo%gig)‘s ?ﬁl@,ﬂsgﬁii ul at or
(barri er swgtiaje fisopraferablyi mupdaled fondd@ardtionofn bhencan@dm obRk abehandel S

oo D A R0 BT ik e S g
devi ce, tdebaking 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

Ty 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 beforchand so as not to exist moisture and oxygen as littie as
possible.

As the vacuum processing chamber, a magpetic levitated turbo-molecular
pump, a cryopump or a dry-sealed vacuum pump is provided. Accordiﬂgly_, the
ultimate vacuum in the transport chamber joined to the preparation chamber can be set
at 10” to ;0'6 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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substrate is formed with a plurality of thin filmtransistors (current
controlling TFrs) connected to the anode and other thin fil mti(grmﬁ?[}ﬂg)rs
(such as switching TFls) beforehand, and formed with a drive circul

formed of thin filmtransistors as well. Also in the case of fabricating a
sinmple matrix light emtting device, it can be fabricated by the
fabrication systemshown in Fig. 10. First, the substrate is set in the
cassette chanber 520a or the cassette chanber 520b. Wen the substrate is

a | ar ge- she agpaatas; aiaireri( SROuEN A hiRGRn R { Blre @ﬁ@ﬁlﬁ)bfor kile b R8je I N the

cassette chanber 520b. \Wen the substrate is a dgeneral substrate (127 nm x
127 nm fiBiroduesdy| Ehe gases fosbasiatrodyeed iatodhe spntaratusdra highly pRded bynagas

t ransf err.ged: . ' 521, lurality.of th bstrates
| aat ot befoREiskio et kBGoBRARS. S Theroforb! e ol i e B 55 L
‘subst r at erévided solibitrgeses fwor highlyvpurificdhendathed dntacdhced entb riel lestisrationr

covering the end parts.of the anode) set .in the cassette, chamber is
t ransf er P8BSt h Cc?@H‘r‘"ri’bé’?Wge@h pregpg ot FIBP‘émEqsié")%@B@Br"éf@ §2%8Sset in

the casseahebechadied, beitiehaid f aB@s, Ofhesd Gnpiritils caﬁlﬁéhfeqéﬁe&%ftﬁﬂ%id&s_
preferably cleaned with a g;rous sponge imrersed wth a surface active

agent (aliRpdiced e she@pppiaist |y, the sponge i s made of PVA (pol y-vinyl
al cohol) and n St b I: e r e, ln order to
reduce dot def eé@%eﬁgﬁégﬂg%ﬁlﬁ@g %{ral%nrélliﬁ 8L%fﬂ;digsc(’a ge%t?sa 4‘@11% ége se.a
cl eani ng dgppeitedtinsanhunmnacgssaryr plaed,iihgs fine uhin (hoesibstodte RVAIndfoméd totlat es
about th .S 1 arall to the substrate surface t contact the
aobstr ar Pt B3Rt Sl B IS ERCIRE DB of onSae, ShmpiEe of
‘PVA) t hatfilmst aThs peieutmdn ehanbe I08h MagaiMsniaOpdnbfutiny hnlt tRdtexeitéd @re to

contact the, substrate surface. Before a filmcontaining organic conpounds
i s deposi ‘éch?f%H@fﬁlgﬁﬁéiﬁ&{wﬂ%Sf‘ﬁr%%f‘ér%ﬁrema%né'a|f*‘e@df@rm gen@Entanlafna n a

vacuum i FoPlfedchifg, CATYEsk RAised W @el@tﬂﬂre@é Relov8BRHF e & %s@ﬁgﬁbfﬁ hhe

substrate, It is fine to transfer the substrate to a baking chanber 523
j oi ned t dt israscentzhle poprovideaarbedirawoBt fayr irmdiatiah immyharsh S theepretrgatme e
substrat gy - f. 3, LT Qrt ch er. 518 r.ovided with a
Subet r at ShEb AR LA ol ikl BT BSS s R SBifahpe BB 1 ¢ he
fabrication sysireondef totdiimiextashiisks, thersabstiate fiirpleadly catddamdeansanmt

chanber 5:L§LE artn reverse the .substrate, which can transfer the substrate in
ehf e (BF e@ﬁr éfql ofpntaining organic’ compounds 1s deposited. In order to

reverse
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 2 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 2Q0°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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chanmber 501. In the exanple, the transport chanber 518 is al ways kept at an
at nospheric pressure. The preparation chanber 501 is joined to a 5
processi ng chanber, which is preferably vacuumed, introduced with an 1nert
gas, and kept at an atnospheric pressure. 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
bef orehand so as not to exist noisture and oxygen as little as possible.
As the vaginsfoned Goms tic8licaathanhberS05RE IR frfnsh6rY ChAbIA sh4 Qﬂh&ﬂgﬁ% ar
punp, a cryopunp or a dry-sealed vacuum punp 1Is provided. Accordingly, the
ul ti mat e SFREYFGHP pHM9spherer ansport chanber joined to the preparation chamber
can be set at =B R . k. di £f usi on of i rities from
t he punp side aﬂbgﬁh&et&ga{g%tﬁgﬁ}%%ﬁ% E’go tcronstferlr(r)eldl god t hel ﬁﬂ%%@at{og pr event
i mpuri t i ebambeoy HHR GHGeFDGE andGOBE ke 0D Ghe tiansppp aliahbis, S®A jonert gas

such as njitrogen.;and a. e gas is used for the gas to be jintroduced. The
gases to%érqp%f’{é%djggﬁm{ 3{‘%‘3 0o fEaRs Gemppwnd,;layer ymads jof i?d" pyeightgas
purifier rhelbanes fortie DHole ejettiirlayéiea AORAkAls 1@@%}95@& %miﬁihg 18R purifier

needs to 26 provi ded so that gases are highly purified and Then i ntroduced
i nto t he “RFHSBAREFROE lagsiner ap glectrondpisctipmifyor. ~ @)iegeativelyothe subsiratenchnot her

i mpuri ti 2 tE06faefednl hetRS %B% d e : t hese
impurities can be pr eveﬁttedsﬁf)m el ﬁéaﬁglﬂn@gggﬁcggg%%noﬁaﬁ]ecﬁp@ﬁgqrus. In
t he case €¥fprai@yi ng a fil m contai ni ng organi c conpounds havi ng been
deposited in an arVy..pl.ac it, s fine that the suhstrate is
transferred to e&%grgél? Y {etal§ r«}ig%c[p?%tﬂ%mra E@gdnjpgugne-faggrt Wg? i a

-mdl ti| ayewatefalds depositedcinrthe ting-fofohdtivh. chideDs B wiRiet Mfﬁé?ﬂﬁ}éisu%a has a

pl asma gen ra@ji ng unif that "cites one kind or a plura i_t¥. of ki nds of
gases sel"6CtEY FFEHAPY ¢ SEHOR Ol BRIBr RENY| aAleR, 1 &y Tiae ythat tiei ng. A
mask is Wabdrat®isSHheaAtver@dally BIAYSosA Y ind) v&kﬂ%\ﬁpﬁf %ﬂﬁﬁéﬁﬁg&sﬁtﬁﬁ:. 1 U
acceptable to provide an ulfraviolet ray I1rradiation chanismin the

pr et r eat FEFRPtabininEnat polytsiyreresolfonate ) poly (ethatinadiex ythiopheied (BEDOAYRSS)s anode

surface RLESRSSoMion! ef 1. shrinks, the substr i

pr ef er abl 9 ﬁglgtg ﬁﬁﬂ@&%&?&ﬁ%ﬂgﬁ?ﬂl‘d&ﬁﬁ%ﬁ%F‘(’éldtawgc?qsl ?ﬁ%f:tboﬁ]t Q%‘%ﬁ‘.éséigam c

conpound$ TiPDESs fisPTRIAEK]) or dRB, 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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t horoughly renove noi sture and ot her gases contained in the substrate in
the pretreatnment chanber 503b, the substrate is anneal ed for defgm®8u@9 in
a vacuum (5 x 10 -3 Torrs (0.665 Pa) or belox, preferably 10-4 to0 -

Pa). In the pretreatnent chanber 503b, a flat heater (typically, it is a
sheath heater) is used to heat a plurality of substrates uniformy. A
plurality of the flat heaters can be disposed to heat the substrate from
both sides as sandw ched by the flat heaters. O course, the flat heater

can heat pretesmbat claithet 5056 Wi BdatlRl uddRf V&Mt ¥ teMERuA oI MRLIH ' €SI N
ielectric or a barrier

filmis d. as. g material for an interlayer
val | Somd) IS leq}eé%% aﬁ&ﬁ@rﬂodpgw_tqsemomlwigbt beforsi cyeperetios |Thes) y t o
cause furibSGbARRCIAkIRrel W the filmltSmBlioh Chbierk S0sRCSHRE ThASAEARG, under

vacuumin which the substrate Is ann enpérat ur es 250* C,
pr ef er abl 4epesiging gheigitt emitting yenby theesyaporation methddvithvanbeiag xgdskd to cool ed

for 30 m or e .tor ve absorped noisture before the |ayer
cont ai ni ngﬁtgglggﬁ%c lt:agtxrlr(%g%)rlk’ydg’ hen a&iﬁ@éﬁ?’é& USCRAS D 2P "emaf?é‘éf?lﬁ{jgﬂﬁ%jr

vacuum thenpsubs finatpartidest exigsdethe duifiRNiid) Bim {hRREGQTIf BHAOARSSE2 to the
del i very and the substrate is further -31 16 AUG 2006

h 505,
transferrféﬂg‘f’ {?’:ﬁf‘t |er giraley chenrsaventiysthe influgaces cambpenducethanber 504a
i t hout bei PEISET oSt '
br oper | y Lt anst e oS, RleTASP s el SR bl BEER S BB ofis and

properly transferred to the filmfor
506E j oi fbel HP fila. t Thersfet prefraatipr 1BOREDOI/PSH sohtion ais etoatedepp spin t her eon

an organi r of. | ow,.wei ght nol ecules.to be a hole
i ece or opERE R ot GHEY ERARAR ) SURE NI vl iy e Preliing
elect r on prepartyp tret PEROAYES Ssolativreiseiatrogoatdd B pin Rotebefor aNeb@id@hkvel v,
t_he substarng_tt%ecsaﬁ tf?ge'té nsffrr d fromthe transport chanber 102 to the
filmformation Chanbers 05 rdepasitipn exestisnt mundpmmity. v éMjer first tige
accept abloeatiigtthe shfthee isvasHedoRith 3LE WHBIC1oOImPROVY MRS surfRECWhith &

deposited.in the filmformation chapber 512 under atnospheric pressure or

reduced (PR gR adyaptags ko resmovgdinsdiarticles asrwelbi n coating. Also, it is fine

that the substygt® iPEDUPPSY KeHL{ - d I ti.on ipn a_.vacuum by

i nk-jet deposition. It i sﬁ@‘accep'?{%ll?)cﬁgd:“{l ﬁb){:ggltn %&Rﬁlg’ iP'ls &]epomye% over

pol y( st yrteweghput dhetseifagsol Vibetefireo iteidi mreferdtilppéreoe) {REBODYPEShe @@ueous

Sol uti o, 3! BBl pAPARATRIS MM Pl br irAGhAIUSLHS SOhetoS e ot e
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.

s Each of the film-formation chambers 506R, 506G, 506B, 506E 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-formztion 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 evaporation 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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PTPDES, Et-PTPDEK, or PPBA, which function as a hole injection |ayer (anode
buffer |ayer), over throughout the surface of the first electroqﬁ%ﬁm?ggg)
for baking. In baking, the substrate is baked in the baking chanber .
When the hole injection |ayer nmade of a polynmer material is deposited by a
coating nethod using spin coating, the flatness is enhanced and the
coverage and filmthickness uniformty of the deposited filmthereon can
be excellent. Particularly, the filmthickness of the light emtting |ayer

beconmes uni f or mPrederdbliyhaiSabitivhfion Systdrg RhoWHbERMOR 88 tdplaebEdi Makrialsh this
njection |layer is deposited t he coating

case, prefgjraﬂﬁ%, t he hoJB;g[F{? : cl%é ( _
met hod, dh{e PiRFOTIE0R Ghupbette MormappckiralinderoniateanHipicetln, @ erugihe)C) ri ght
before dapasidh AEDatdhe NRRES BY b by el Afhu el %rﬁ;eg%g)%anhggpréf&%n%”b“ rate

I's heated under vacuumin the pretreatnent C exanpl e, the
surface &ped f98 depositiong| ddetepaefeialh the) crivgibleds phnetiwithout teppngmosaitd t he

substrate..| ns te the.cassette ch er..and the filmformatio
chanber ‘éﬁé I})lEcba ?%%rﬁglg ’s@f rcg%é Gr'y §Wéllgg injo |f§1“‘(§{‘ﬁeﬁ|l%%hﬁ“{§?§lﬂs L
]Eh: opheﬂés i(dl&l)(ﬁl’f)lﬁ&iﬁ):cgmhumﬁuﬁes olhih i tEASPOLRS frﬁuh%gfg@mérimﬁamfﬁé@%fi n ad
i1 m thickness m, in caoating, Then, the substrate is transferre
to the b |Sﬁé’sly’cﬁ'§n§?étfn%§§£? S'%aéRb%Qﬁﬁg S36Bg Seelada b0k as¢ sgoincaf or ten
m nut es, vadfhnf 6f adBkitNEs fmosBhé8 MRS AIBIE i G iner ig€
substrate is further {Mﬁgnsfoes?r ed to_ct he %%ﬁ%g&ﬁﬁét%%g%p?%t{éggtlﬁent
chanber Hiafstting phambestand the wsvcibla ds phaced tin she Shpdormatiop abmbz0' Chtor 30

m nut es ik ' a f or. ) nu L. ¢ool in right fore .
evapor at is%lﬁ?ﬁ%lr'g%ﬂcrst ﬁ%’es%bvgg Q%]?}ggi ﬁsﬁ ’r%{ﬁlsc e‘?rFe'ggieg ttohte}“ﬁ‘f ﬁﬁﬂ&?ﬁaﬁlﬁp i on
‘chanber s cBoBR1s 508G W66, S06IB T06H ardeFi, réspectively. | Fgdst 8amint§B)gr Fipger by

t he evapgnat | t hod w t hout I ng..exposed to, atnmosphere. Particularly,
when an ?i(%llfilEﬁtmgﬁ%wggggx%ﬁgﬁfgﬁ%ﬁegt%gm . a%&ooﬂﬁhﬁgiyaﬁla crygilsandr i ne
parti cl esheckl Shateral thoaselLinfthe erucitle chn bEpkdViehitsd et ehntREREORSSH fe f Or Med
to be 30 nm or the i nfluences can be reduced.

argﬁ%qeatgé@ Oonsegijent I %

PEDOT/ PSEHBE ShaRRer24AR 228G 0ok 6l SRPHGE 53 6B mytalymesksican be stoset ed over t he
| TO film Therefps 8L oMi&5 A 1 B OIVA SOL i dheRS t y spin
coating for a fist ti mggﬁtfﬁggg%dr %na‘jci}g fili)lsﬁ vvas%ﬁ(\’/\n i mﬁfﬁhghwg?gg’ ﬁgséénhance

t he wett PAGH apd SP6F tage properlPrideted38d hiksua light dnsittingadl emeniashedingylighpi n

coating : l.e, he .substrate_i aked for..deposition
excel | en%ﬁgsﬁﬁ)ﬁlﬁ:ﬁ?@r}l mc%g%,&ﬁeg{r}gcé%swhlﬁ OI?SB’&@fﬁ?gﬁfk(fﬁFélfg‘i&P¥=af§§ g% washed
Wi th pur endiblue) by theiwiprotightt dnsitting dlewents i 5O fa0ated. 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 imjection layer. A mask for green color is used 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 transport layer or an electron injection layer, and then a cathode is formed.
-34- '




obtain an advantage to renove fine particles as well. Wen PEDOIT/PSS is
deposited by spin coating, it is deposited over throughout thq 6SMJ Gf@gﬁe
Therefore, it is preferably.renoved selectively in the end faces, rim
part 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
pretreat ment chanber 503a with a mask by 02 ashing. Here, the

filmformati on chanbers 506R, 506G 50613, 506E and 506H will be

descri bedCoisaqiiently, tht ilf ¢dlor light eBiitiaR efhamPeinHeaMefine£06G 50613, 506E and
506H is equi ppelc%wl t h . novabl e evaporatjon source holders. A plurality of
the evaporation JUBAC FrsmRnd laver shewingdight emissipa im whita calor i3mainly

cont ai ner gads@iddGhid! L% [ t he

hol ders are placed in (jteﬁ‘gﬂ?%r%@gr ytﬁe%% cha elbg Eld ﬁ%‘?tﬁle ﬂ@% t he
filmforn#d dandHapbasing thee relationshit efi eomﬁbmemta@aa:elmh;vhl,ue@nﬂo\a 0iCCD i s

neat i ng, oHoeis ROR e of il Rt ook BRG* T et s e mask

st ock chaoibers. 52&4;5 passﬁblé Stopfabgieditk ythe I whié i r%lﬁfénhﬂmfghgleﬁiehﬁhﬁoi FHiglcon
IS enpty in evaporation,

chanber i ¥a or.ati The_mask tock cha
and t hus f'?‘ﬁé %rﬁ'&é’f’]f‘ﬁ anbery cFor, T > &thep the hreschand dxpecigmsesbiostbigiaghe The,
fil mfor nghitd lighhamiihg eRéen @Ims-ﬂﬁﬁﬁtlf)h lC’H’éﬁ’l & 68&6(} %ﬁlﬂpﬁﬂurgﬁtr &orm ng a

| ayer containing organi c compounds or teria 16 AUG
2006 Pr éVaPABHON SQUCEhholders| mnustyrdtwnhsmqmrabed ol ¢r9c1bk:edaltcopppmé EL

materi al s e .speci fi t ai ner
Atypi cal I?/%dﬂgt%rc&%ﬂ)l{pe Evﬁ% ﬁn gf?% evgpeor? R o) @S&‘yﬁvﬁmf eri al
r‘rgn uf act weeled be&)S@:bacl\dvam)rqmcmf smnhsl Yoldes eAllqf Gy sedbpion &ithisd eMagRation

pr ef er abl ruci W t t bein osed.tq atnppsphere.
Pref er ablsgémctehlgm@?ru@? %'2 “ﬁ‘az rgarlo(&gg% ‘H{bﬁgtw N‘?nﬁ?@r‘:ﬁ’ﬁﬁ%ﬂn& Iﬁ‘?ﬂrﬁéﬁ as it
i s seal ecriissibidys eCatkdgant ﬁuﬁﬁrevﬁb&ﬁn&ﬂ 3naBOnbIag, hh@MAIHN & (Hiarha

manuf act Lﬂf@{ Desjrably, the setting chanbers 526R 526 5268, 526H and

526E are eY3poRation SouiHe holdesn Trnthiy stgigs t@tbﬁi@@ﬁ@r@plambncthycseparetei s taken
out of t Wﬁnﬁﬁﬁﬁn@go&%ﬁﬁib@ﬁr I ent hﬁles ?Eﬁ% FHJ tﬁpﬁ@gﬁerﬁgﬁg}g stotl? cC thﬁj Rl eis

placed|nthef|Imfornat|oncanber ers have a
vacuum ngeawintiallyifitarh termoyegi anddtheosubisgate | tmiefgoesravhporatioh fob éa*;&nﬁ@ 6R,

506G 50%5[6 QQQHCQBQ T?B ESulgh Scpde lgrgrlnvtﬁe ¥1rst evﬂ)orat%ﬁ\ S%lrlll%e%Older mg

and deposited over throughout the substrate surface. Then, p-EtTAZ is sublimated

from the second evaporation source holder, Alg; is sublimated from the third

evaporation source holder, Alqs:Nile Red is sublimated from the fourth evaporation

source holder, Algs is sublimated from the fifth evaporation source holder, and they are

) deposited over throughout the substrate surface. After that, a cathode is formed, and
l 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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9A and 9B show one exanple of the setting chanmber. Accordingly, the
crucible and the EL material housed in the crucible can be preygmygdifrom
contam nation. In the setting chanbers 526R, 526G 52613, 526H and 526E,
metal nmasks can be stored. The EL nmaterials placed in the filmformation
chanbers 506R, 506G 50613, 506H and 506E are properly selected, and thus
alight emtting el ement showing light emssion in nmonochronme
(specifically, white color) or fall color (specifically, red green and

bl ue) by table, whoheltliyehtilie 6F tHes€)g AIRARMECAR a%%ﬁtaﬁé b @rRdhe EQRodexanp! €,
when a green light emtting element is fabricated, a hole transport |ayer
or a hol @Y $BPBeE%n |ayer is layered in the filmfornation chanmber 506H a

[ght em {410 heie o(6h disslyPIREE bl eidd 10 ERRBENOTPARRR! 506G, an

el ectron transport |ayet or an el®ctron nj ec ayer’ I's layer el in the
fil mfor racieably randpercnt 06 Egmigmadspanen. aPefdriigden ttsn filarmmtt ofGhaseqalent | y,

the green.li 1tting el nt n _he .qbt ai ped.. For anpl e, when a full
color Ii Q*H!nsgmt? ?‘iﬁnﬁﬁls’eqrgﬁg@ﬂ%g ?é@?iﬂﬁlatf@’&,m%‘[érf&élke mghal flé%sn@dpép used
in the fidndvd @anspireancontiacther filDRRokAe® RANE el ttode.) AtethisaalQ)lifistRNS PO t

| ayer or a _hole injection layer, a light emtting |layer (R, and an

el ectron ©r3Popibra transhareny conductivee £ilmo AT (wdiuny rfin pyide. alloyyadnditmr gr een
color is g43&dzihd ddie A et hon : O: nt i .l ayer a
hol e transpor%1 | ayer orégﬁg?g%ﬁﬁ’eﬁcfcgﬁq)g&g?%gbn.frgﬁ?eu%%t |nz}g{l ayer
(G, and chambe¥omrsputteningoort | ayer or an el ectron injection layer. A
mask for blue cql is used in the fil .ormat.ion ghanber, 506B.10
sequentially Ia?/‘ecF%rdgn%%l tgle rr%cr?gspgtf S, ﬁfi%,égﬁtoqmlgl ‘T(i%mf”?ﬂ %fc‘g? Giliilayen, 4

| ight emstiuctoge isdykeicateB) , and an el ectron transport |ayer or an el ectron
i njection |ayer, .and tgg&tg Cﬁt haode is forned. -34 16 AUG 2006

Consequent |y, t fes pegept ptt ?@‘rﬁStré?ﬁlﬁ trengerssddpetht fimpformatiopchrmbdr. The
organi ¢ GaBPRiHeE thaKe rahbjM @&ﬂlﬁéﬂ@ﬂiﬂ?ﬁﬂcﬁﬁ”ﬁ&ebﬁbn\’\ﬂhﬁ %ﬁﬁé[d)ﬁf L SsiEhn! Y
classified into a three band type having three primary colors, red, green
and bl ue nitsidg THm erng sibigew nityige okisle fijnt Iscformaed faremsapisplation.c oHpiee irsidear y

col ors, &L QW S /Qra j e of lavering.li.ght emtting
| ayers hgﬂ\ﬁ%ﬁ I eurogln%hag%%gssiq g,an% {(;P{saaglot%as?%mﬁbgstfl {én}agefoggs?lilcggt e the
whi te | i ghrideent a targey melde o silicom nitridé isghrevidéd.| rFdr exmaplepthe ahrgehiaade dfor

exanpl e, n.the thr band t,ype. i ed . to obtain the white |ight
enmitting S}é%ﬂé%l‘?f’dr ﬂuﬁ}ﬁ}eoagwgm%ﬁe %g’ﬁﬁﬁ%f%wawra o IS SPY 3P @rUEPEY of
evapor at iagosphefeC® A0AtdREFhI® WHIeRinY hifrogePhild AdgbhY PhusC UGlidInEStritee

repared.. . :
Prep 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 téchniqucs, sputtering, 1on beam evaporation, and laser evaporation. For
reaction gases used for deposition, hydrogen gas and hydrocarbon based gas (CH,
CH; and CgHs, for example) are used, they are ionized by glow discharge, and ions
are accele;_ated and collided to the cathode negatively self biased for deposition. For
the CN film, it is fine to use C,H4 gas and N, gas as reaction gases for deposition.
The DLC film and the CN film are insulating films transparent or semitraﬁsparent to
visible lights. Being transparent to visible lights is that the fransmittance of visible .

lights ranges from 80 to 100%, and being semitransparent to visible lights is that the
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Aromatic diamne (TPD) is scaled in a first evaporation source hol der,

p-Et TAZ is sealed in a second evaporation source holder, Al Q3 i'F %t%ﬁlzﬁg I n
a third evaporation source holder, an EL material of Al q3 added g\/l 'l e
"Red constituting red light emssion dye is sealed in a fourth evaporation
source holder, and Alg3 is sealed in a fifth evaporation source holder. In
this state, the holders are placed in the separate filmformation
chanbers. Then, the first to fifth evaporation source holders sequentially
start totmosmiftassechftvisible lightsiraiges frgdesgassogyvaporation for layering. Mre
specifically, TIDis sublimed fromthe first evaporation source hol der by
heating and de%b@FteéﬂnB]\?e? ProtecsiogHavar ferredsefirsmplilayes of f first inqugenic

p- Et TA7- irsGlagidb | fileRt £ 9iresk ; (0] v t.] A3 1S
D b1 1 g LisBlaE SR Gtress 19253‘%‘5‘5‘} 10 26la ' 98k o‘*‘@‘g‘?‘@ﬁ%@?‘ﬁ Bffuis | &

subl i mat Ednfeddyer te ¢athndeh Eompramapli oafter she catbodroisdermed) thd sitstratehik i mat ed

fromthe,fj leql i rge hol . and t are deposited over

t hr oughoH]t;h{fﬁge@ég@ rfg‘t&‘étggll}%?og‘ic@m%ef gié ﬁ%afl?osﬁqﬁéf?%d%ﬂfg%'ﬁ?&}}s g and
then t hefilthj amel the ghbstetd ksttiangferrbe 1@ e Gl fd@a0b4 ahastbbr 530a01ddhas he t he
process stte S lﬁ’tézﬂe Iﬁg%géa cont ai ni_.ng organic conEound_s are properly

| ayer ed, SEFY TeAkHon &Y goptajung prasicGompgupds) haying waterrabserptioe hanber
504a t oatdg@ak@hicHey i ﬂi%&ﬁbgdra ). S F £ rred
fromthe del ‘}m\}gry @S(F:h)érrber 07@%{?@@% rgﬁg%ﬁﬁﬁgﬁiﬁ%ﬁﬂ%Bge%%?ﬁ? bei ng
exposed fibnfompniionshambe i3de depnsitythe second iropgamic insditéng Slm.equi pped in the

transport cha I ans h trate to. the f..lmformati.on
‘_e-ganber 510, QE%J b§§ at H%dgﬁi g‘?@? {ﬁegq%ﬁg ﬂE:lilat oglghpsc%qlqgn(?]%&?ﬂf film
formed biransfere/aportht iremspodtdhanibers 508yt the idskivse ehariatd 1ngakdfrbinl tie f or ned
by coeva | op_of alym num and an al Loy such as,  MJAg, . Myl n, CaF2, LiF
and CaN @"?{"%” e‘ihé‘FﬁéﬁE st {ahg]hedf&ﬂfi’%‘ &5“%/1%? 2él‘éau\ﬁlﬂzmﬁf being “srposwsbite - 35 16
AUG 2006atmioaphege. OThen, Ml substateforficimvig theNBREImitdhd BERRE i\é??}a}isfehéﬁl! S
accepta When a top em ssion [ight

l;he tB formt;)g cgthode by sputtering.

em t ti ngTORNVPE Hansportopamperidd to thecencapsydationichamperéflér abl y tr ansparent or
sem tr anspar ent oy Bi@baatnysub [ ' f i 1 to 10
nm, or a nultil ayerbof thesut fath;ﬁeHdntggg@dgﬁlgtq%g&ggﬁ%ﬁﬁ‘%’?r%&sf%sfpg 10 nm
and a tresByatemt bbroadast oy gehpyenimpufidesrsdch asbmoishaec ahd adbstraten i hi s

case, it,d | Si t rapspar ent. conductive film (1 TO (indiumtin
oxide 1'3.| ?ﬂg%réﬂlfﬁa&r%%ﬁiqlp% Ghound behEnG! Tﬁen, wiicn 3 seafmg aterl% (tjor ' !
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

3 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
-37-




oxi de-zinc oxide alloy (1n203-ZnO, and zinc oxide (ZnO)) in the
filmformati on chanber 509 by sputtering. According to the proore§? @tllﬁﬁ)s
the light emtting element of the nultilayer structure is fabrica g e

Is acceptable that the substrate is transferred to the filmformation
chanber 513 joined to the transport chanber 508 and a protection film
formed of a silicon nitride filmor a silicon nitride oxide filmis fornmed
for encapsulation. Here, inside the filmformtion chanber 513, a target
made of séHaibenS14btotthe gike-owademniter Sil b, &@n: is@led@ut, O @ target made of

silicon nitri det‘%ﬁi rq?;/)[%ddeg. For exanple, the target nmade of silicon is
used, and the a Q%ﬁé‘ 2ROt the jusenaf Shaefabrieation yslem Bhoveein iFig.althi t r ogen
at nospher@nifletely AbIRINBSIR AR i ' ospll¥S g ;81 11 con
nitride f inﬁ?n cgn be depo%i t ed %@e@érﬁ%et@fgg ﬁ%ﬁg;ﬁ%’qutgﬁ%ﬁ%@f&? mi’tf} l‘ss fine
t o deposilf sgalethima tlased spegei nGhercfome,rn bighiyorHatle dithcanhtn evitd &nfbd m a CON

fil fil h tion film It is al
Lceant o, aBfeAGR PP the CALRANN Ehatther® 318 b bGfate P arsTipeopienng
di anond | dtinesgeribqnedsitemblit ta vacuins and al hiebgeh abhSaphiden ﬁﬁﬁu&?sgﬁémosi ted

by plasma CVD (typj callgi, ?F pl asma CVD, m crowave CVD, el ectron cyclotron
r esonancd FEER) C%\}Ef Tepsater Jor femaviag maisymye.  Hawaver, dberi@asnosinchastiers ques,

sputteri rEp2, 5o ﬂﬁ@%%}’@cﬂ&hﬁﬂéf@&gt ﬁ@vdcﬁﬁﬁ&llﬁl{@ﬂﬂ{e?t THE trgfg%rg& %lglglg%

| on
gases used for deposition, hydrogen gas an ydrocar bon IJCH4,
C2H2 and XSHpalwags atapaippenhesicprasserd, t hey are ioni zed by gl ow di schar ge,

Biased Tor depoc it ENE AL REH cbrbrer SRR iR and no
gas as rdbetsepmalgapresessing clepibwid, i DRontrdlheysRInC £hi ItFmepetiid ehhubidtlata ar e

I nsul ati Q]g}(;‘i Itﬁrés dransparent or Eﬂgm’tr sparent to visible lights. Being

t r anspar &nto B PPPRLPOCETRS Ghamprrs, ag niroh syRtam forccontpllipegpwesto | i ght s

ranges f noms@0theGuBifite toahiélsdpatahdpRRBsingaMARBES Pr fuforthtidnr cdiligigs 1S t hat
the -36 6 AUG 2006 ,transm??anc% of vigf}:ﬂble Iigrhts rangesl: F‘Iiug 0 to 80%

In the exanpl e, “3CPRYVE¥ indhic fafyication pystem shown fruFig. 18y« topofmiasitn (et

I nor gani Gop hitbbdtenh B&hiskiodni; i A and .a second

i nor gani COIi) nsul ati ng %i I r115Tih§Ht %ﬁ%el%@éﬁ%?hgggﬁ#g?gm glrlc e%ﬁ%ﬂ&fe after
t he cat hdefanqdswithansensparent eondottive &lm or & manalffinr CAN)Ptd be af iahodd Br mat i on

chamber %}(ﬁlgthp 1rﬂea09i§élt c&tR%nInigrgrtgarilig%rogl%rc])iur?dsi Irsls elpgéiie%,g 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 tfransparent
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 fhe light through the substrate.

The example can be combined freely with the embodiment, the example 1, 2,
3,5,oré6.

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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film and the substrate is transferred to the filmformation chanber 532 to
. deposit the stress relaxation film (a |ayer containing organic cgggﬂ$qﬂm)
havi ng wat er absorption and transparency by the evaporation nethod. The
substrate is again transferred to the filmformation chanber 513 to
deposit the second inorganic insulating film Subsequently, the substrate
formed with the light emtting elenment is transferred fromthe transport
chanber 508 to the delivery chanber 511, and fromthe delivery chanber 511
to the treyapgeationgiederipds, abd throwghipatit bei ng exposed to atnosphere. Tben,
the substrate forned with the light emtting elenent is transferred from
the transport chanber 514 to the encapsul ati on chanber 516. An

encapsul ation substrate is set in the |oading chanmber 517 from outside for
preparation. In order to renpve inpurities such as noisture, the substrate
is preferably annealed in a vacuum beforehand. Then, when a sealing
material for bonding the substrate forned with the light emtting el enent
is formed on the encapsul ation substrate., the sealing material i's forned
in the sealing chanber 527, and the encapsul ation substrate formed with
the sealing material is transferred to the encapsulation substrate stock
chanmber 530. It is acceptable that a desiccant is disposed in the
encapsul ati on substrate in the sealing chanber 527. Here, the exanple of
formng the sealing material on the encapsul ati on substrate was shown,
which is not defined particularly. It is acceptable to formthe sealing
material on the substrate forned with the light emtting elenent. 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 mechani sm

equi pped in the encapsul ation chanber 516 to cure the sealing material.
Here, a WV curable resin is used as the sealing material, which is not
limted particularly as long as it is an adhesive. Subsequently, the set of
t he bonded substrates is transferred fromthe encapsulation chanber 516 to
the transport chanber 514, and fromthe transport -37 1 6 AUG 2006

chanmber 514 to the take-out chanber 519, and it is taken out. As described
above, the use of the fabrication systemshown in Fig. 10 conpletely
avoids the light emtting element from being exposed to atnosphere until it

JRS—
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is sealed in a closed space. Therefore, a highly reliable Iight emtting
device can be fabricated. In the transport chanber 514, the subigg@h%dﬁs
transferred under atnospheric pressure, but a vacuumand a nitr

at nosphere at an atnospheric pressure can be repeated for renoving

noi sture. However, the transport chanbers 502, 504a and 508 are desirably
kept in a vacuumall the tinme. The tra#®port chanber 518 is always at an
at nospheric pressure. Not shown in the drawing here, a control systemfor
controlling operations in the separate processing chanbers, a control
system f &LAIMBsporti ng the substrate anong the separate processing
chanbers, and a control systemfor controlling routes to transfer the
substrate to the separate processing chanbers for autonmation are equi pped.
Al ternatijvel y,A falritdiRnfs3hemaalingh Epolieth ahttiud, in thith ahQvagoriyh em ssion
(or top and bottomem Ssion) light emtting el enent can be fabricated in
whi ch a subst matesial fsopviaperatadifroms an evapopatioarspuice dispeseid wepesitede pspbsirateet al
film(TiN)) tq an..anode . s - braought. in, a |ayer containing organic
corT'ipounds IS &8%@%1?‘13% ,o‘éeﬁéh%swbﬁé%g’%glrdesﬁ'tﬁeglrCom %"{gr ansparent cat hode (for
exanpl e, a nul tij gkeforadatianichhimbérBiliadre fhiel sibdtrite is Athced Raideilm-formstiar ent
conductive filnm is deposited. The top em ssion light emtting elenment is
t he el ement that p&b@@geflqowstnﬁ'rough t he cathode and enmits |ight generated
in the organic conpo rnatively, in the fabrication system
shown in Fig. 10, a b%t@?g%ﬁo\é%niasnsgl%g{n&’ light emtting el enment can be
fabricated i n whi ch amsadbr abeinizaherexhpatatibn aodrcgnspar ent  conductive film
to be an anode is brought in, a. layer .containing organic conmpounds is
depbsi ted, and a cat h@g@srflaﬂ%ﬂ-m@r* eSYRstAle: i1 m (Al, Ag) is deposited. The
bottom emi ssi 0”whéx‘&ﬁltthé%&ﬁo&ﬁ%n%b&%@mb§ed£ﬁ {6 §iRRhte iRtat&M ts |1 ght
generated in the organic conpound |ayer fromthe anode being a transparent
el ectrode toward t lsentiFneonsdy dgringsdapositien i ght t hrough the substrate. The
exanpl e can be conbined freely with the enbodi nent, the exanple 1, 2, 3,
5, or 6. The deposition apparatus of the invention is used for evaporation,
whi ch cam, si grhefthtsasatiby sysiah av@rding td tlhin 1 hiedraiasSsphicd Sebwadnitie t he
utilization efficiency for -38 16 AUG 2006 evaporation materials, and

t ht®oughput . 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.

20 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.

25
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
30 is a substrate holder.

8. A fabrication system having a deposition apparatus, comprising:




-39 16 AUG 2006 -40 CLAIMS 1. A fabrication system having a deposition
apparatus, in which an evaporation material is evaporated from 316 7006
evapor ati on source di sposed opposite to a substrate 5 and deposi te%ju oz/
the substrate, said systemconprising: a filmformati on chanber where the
substrate is placed, said filmformati on chanber conprising: the
evaporation source; neans for noving t#t-evaporation source; and 10 neans
for rotating the substrate, wherein the evaporation source is noved and the
substrate is rotated sinultaneously during deposition. 2. The fabrication
syst em accor di nga lagd@igahamber; wherei n a space between the 15 evaporation
source and the s I 0 . brication system
according to cl a#%ﬁli{p%vh\%g?%})%%?ﬁ’gh%Fﬁ#%ﬁr‘gﬁ%aﬁn}%ﬁgﬁber is joined to a
chanber for vacuafiimdotniohichamber johicl anttehankwit chathbde, The fabrication
system according to claim1, wherein the evaporation source is noved in at
| east of an X- di Magieliie Aikg-Tarmatign chambgrinclydestne fabri cati on system
according to claimp, i .evaporation material conprises an
or gﬁni c conpound maglgylwgﬁéﬁ%og.r&‘rhe fabrication systemaccording to claim
1, said neans for meansdortrhevingttepeapdration somregcend S an evaporati on source
hol der. 7. The fabricati.on system according to claim1, said nmeans for
rotating the subst M&a8s feggot n&%“set?b‘gft?f"’é%e hol der. 8. A fabrication system
having a deposi t {yfBrefPiRa kMpbPatidhAoBfde 34 RGved AN is fblatéd | 0adi ng
chanber; a transport chanber joined to the | oading chanber; and

simultaneously during deposition.

10
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
15 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.
20 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
gvaporation source is an evaporation source holder.
25
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
30 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:




a filmformation chanber joined to the transport chanber, wherein the
filmformation chanber includes: 5 an evaporation source; neans f hdNg
t he evaporation source; and neans for rotating the substrate, mﬂgi%mﬁmmﬂe
evaporation source is noved and the substrate is rotated sinultaneously
during deposition. 10 9. The fabrication system according to claimS§,
wherein a space between the evaporat+dB-source and the substrate is 30 cm
or below. 10. The fabrication systemaccording to claim8, wherein the
filmformation chanber 15 is joined to a chanber for vacuum ng the

fil mformation chartBegvapenationseureebri cati on system according to clai m 8,

wherein the evapor%%a%gﬁ%qﬂéﬁggkaﬁvgﬁ&ggﬁ%u%@ ngzdast of an X-direction and

a Y-direction. 20 em according to claima8, wherein
t he evaporati on wheeii the evaigtionsearcenis mogeditigzaponpound material . 13. The
fabrication systemaccording to clains 8, said nmeans for noving the

evaporation source is an evaporation source holder. 25 14. The fabrication

Sysi em acer i deckish Mudn 88k EnTRADA 05, WRBh i aldirguiihe ate 1o @

substrate hol 15. A rication-system having a deposition apparatus,
in which an evpporatiomsoud andttbe subistrate ie¥hpowabedwi r om an evapor ati on
source di sposed opposite to a substrate and deposited over the substrate,
conprising: a filmformation chanber where the substrate is placed

conpri si ng. 1 Fhe/kzicHaBR sysidR ablRdiRY 3P laith 1 9Ny IRQL IR fiFRENatioh cREeRg the
evaporation source; and_ ‘Wwherein the evaporation source is noved zigzag. 5
16. The fabri daidiess toypsthambacioovatummingthelfdinrorsatianhehambar.a space bet ween
th§0 evaporation source and the substrate is 30 cmor bel ow.

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

15 comprises an organic compound material.

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

cvaporation source is an evaporation source holder.

20 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,
25 wherein the film-formation chamber includes:
an evaporation source;
means for moving the evaporation source; and

wherein the evaporation source is moved zigzag.

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

evaporation source and the substrate is 30 cm or below.




17. The fabrication systemaccording to claim15, wherein the
filmformati on chanber is joined to a chanber for vacuum ng the1g AUG 2008
filmformation chanber. 10 18. The fabrication systemaccording to claim
15, wherein the evaporation source is noved in at |east of an X-direction
and a Y-direction. 19. The fabrication systemaccording to claim 15,
wherein the evaporation material 15 €88prises an organic conpound
material. 20. The fabrication systemaccording to claim15, said nmeans for
noving the evaporation source is_an evaporation source holder. 20 21. A

fabricati®dn sydiedabiratipngysiern aprosding énclaimal.avhesein thefilmgfrmation ehpmbest em
conprising:. a; ?H?l?é : ] r hah j QI to the | oading
chanber; and ég I %qggﬁﬁgxgﬁ?g]fogﬁ%%@{ﬁ%%e%%@ to %Oé]lcﬁlrhlglﬁgbort chanber, 25
wherein the filmformation chanber includes: an evaporation source; neans
oration source;. and t.he evaporation source is

for novi t he ev . wher ei.n
moved zi %ag. e%’ gricatinp SYSkeIp Aecordlisg t%gletr%ﬁi,a&l@a@aifhf‘gﬁia orafion $AUS%E ISher ej n

a space bet Wegholdagn 2£I63R VF 3h XOMirBibh Gfid #¥dairdfoaubstrate is 30 cm or
bel ow. 16 AUG 2006 -43 23. The fabrication systemaccording to claim2 1,

wherein the filmformation chanber is joined to a chanber for vacuum ng
the fil mf.or i chanber. 24. The fabricatiaon system according tp claim?2
1" aher oAt et tnERRER Shsterd docoftif 1S Bt IL g W SH IS DaB0ao kel Tont o
and a Y-directdogipriséPan &Qgﬂ&a&h%,&g{d’@aeﬁm_st em according to claim2 1,

wherein the evaporation material conprises an organi c conpound nmaterial .
10 26. The fabrication system according to claim 21, said neans for noving

the, evapgrati ) [ rati I hol . fabrication
rethod of2ta. | | S BAieREn s oFecRRRED) bk OF aipihetblmoBhe b P2t LT
filmformati orevap@a®@i source is an evaporation source holder.

27. A fabrication method of a light emitting device, comprising:
rotating a substrate in a film-formation chamber;
15 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
20 film-formation chamber
wherein the relative position of the evaporation source with respect to the

substrate changes during evaporating the evaporation material.

28. A fabrication method of a light emitting device, comprising:
25 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

30 film-formation chamber.




15 evaporating an evaporation material conprising an organic conpound from
an evaporation source in the filmformation chanber; changing a rnpé igt‘lﬁﬁﬁ
position of the evaporation source with respect to the substrate; an
depositing a layer conprising said organi c conpound over said substrate in
the 20 filmformation chanber wherein the relative position of the
evaporation source with respect to the44substrate changes during
evaporating the evaporation material. 28. A fabrication nethod of a |ight
emtting device, conprising: 25 evaporating an evaporation materi al

conpri si 1g- an dfapEsEoBRbeH ha ligksaiFingdeissoxer Hibsisile bavipg ay
filmformatio ﬁ@aﬂfﬁiﬁ_ . I iye position of the evaporation
source with rgrslpect %grf? ég&ghﬁg?gg{egslt%}sggag; and depositing a | ayer
conprising said forgdng o amdpouadhewdstirate] d substrate in the 30
filmformation c anber.b%._&( AUG, 2006 , -44 29. fabrication nmethod of a
light emitting d o) coverip i edes nestionRf theanqdgsul ati ng sur f ace,

conmprising the SE&'@%%ra‘ﬁfngafl%{zﬁgd?zﬁir%}oﬁf@q‘?fW lalyBContiARhE 84 Srgah@r M Ng a

bank covering an edge portion of the anode; 5 evaporating an evaporating
source to form a | apepovnhowirtheanodn; axdgani ¢ conpound over the anode; and

form ng a cathodg over t ayer .cqontai ning.an organi c co und; wherein
an evaporating sW?gaqﬁ%%féé'eﬁmq?WécgﬁB&wrg@? Sc_frﬁ]?{g%a’ si mul t aneousl y
during the step %e&i’rﬁzﬁ%@?bﬁﬁng d6rddis niovitah@ therB QA RGofafedc! ai m 29,
further conprising steps of: formng a thin filmtransistor including a

sem conduct or | ayersinalanegudy dwighe siep@if 6Mapozatingai n regi on, a gate
i nfdjl ating film and a gate el ectrode over the substrate. 15

30. A method according to claim 29, further comprising steps of:
forming a thin film transistor including a semiconductor layer having a source
region, a drain region, a gate insulating film, and a gate electrode over the
substrate.
15
31. A fabrication method of a light emitting device over a substrate having an
insulating surface, comprising the steps of:
forming an anode over the substrate;
forming a bank covering an edge portion of the anode;
20 - evaporating an evaporating source to form a layer containing an organic
compound over the anode; and |
forming a cathode over the layer containing an organic compound;
wherein the substrate and an evaporating source are moved simultaneously
during the step of evaporating.
25
32. A method according to claim 31, further comprising steps of
forming a thin film transistor including a semiconductor layer having a source
region, a drain region, a gate insulating film, and a gate electrode over the
substrate.
30
33. A fabrication method of a light emitting device over a substrate having an

insulating surface, comprising the steps of:




31. Afabrication nmethod of a light emtting device over a substrate having
an insulating surface, conprising the steps of: form ng an anode @/ﬁ{lﬁmﬁa
substrate; form ng a bank covering an edge portion of the anode; 2
evaporating an evaporating source to forma |ayer containing an organic
conmpound over the anode; and form ng a cathode over the |ayer containing an
organi ¢ conpound; wherein the substra#® -and an evaporating source are
noved simultaneously during the step of evaporating. 25 32. A nethod
according to claim3 1, further conprising steps of: formng a thin film
transi stor incl ué‘?rﬁljn&a%é‘?‘ﬁdéd’ﬂ%@ﬁéﬁlbﬂt@%r having a source region, a drain
region, a gate i at | i . Qﬁﬁ .over the substrate.
30 33. A fabri ca%ﬁ%?ﬁrg{j&dﬁhggﬁggﬁ% em ?féﬁtg&ég%ée over a substrate
havi ng an i nsul avapogatmgranaveporaetbmgpsausdertg foinea dtyepsontdinihg aAUZaARO6 - 45
form ng an anode over the subs#r at e; 'éﬂ%m ng a bank covering an edge
portion of the anod®mMRAMAH GV, anads: porating source to forma |ayer
congal ning an Or%ﬂﬁﬁga%&[@dw&%r%ﬁyér%m% én@r%@niéc&ﬁf:&ﬁﬂ@lg a cat hode
over the layer contaihing an organic” conmpound; whéerein an evaporation
source i s noved xhgreaganlavdpetpticheowice 5 obvashzagrag aluting the sgp, of gvamirating.
according to claim3 1, further conprising steps of: formng a thin film
transi stor including a sem conductor |ayer having a source 10 region, a
drain reg4n, Angak&l ddestdigt fodaif I 1MfureRRE cémpPadifg Skerdft ode over the

Ssubstrate. ) ) L ) ) ]
forming a thin film transistor including a semiconductor layer having a source

10 region, a drain region, a gate insulating filin, and a gate electrode over the

substrate.



