4 Decenber 2006 DESCRIPTION Thin Film Formation Apparatus Technical Field
This invention relates to a thin filmformation apparati/2ecesiyr Aioe
particularly to a thin filmformation apparatus applied to organic vapor
phase deposition wherein source gas is supplied together with carrier gas
to a surface of a substrate in a vacuum chanber. Background Art An organic
thin filmfor an organic EL display device or a | ow nolecular type organic
EL light emtting device such as an organi c sem conductor |aser is usually
formed by vacuum vapor deposition. As shown in FIG 7, a vacuum vapor

deposition apparatus for use “ﬁt?§§ﬁ§$ﬁ§?1 Spor deposition includes a
vacuum chanber 51, a vapor source i'ded at a bottom portion in the
vacuum chanber 51, and a substrate holder 53 disposed in an opposing

rel ati onship above the vapor source 52. In order to forman organic thin
filmon th surface _of a substrate S using such an apparatus as just - 1 4

Decenber 2%8%“ H&lly FREMATLAR 4DBBRFREVME S is nounted on the substrate
hol der 53 with the surface thereof directed downward.

Technical Field

This invention relates to a thin film formation
apparatus, and more particularly to a thin film formation
apparatus applied to organic vapor phase deposition
wherein source gas is supﬁlied together with carrier gas

to a surface of a substrate in a vacuum chamber.

Background Art

An organic thin film for an organic EL display
device or a low-molecular type organic EL light emitting
device such as an organic semiconductor laser is usually
formed by vacuum vapor deposition.

As shown in FIG. 7, a vacuum vapor deposition
apparatus for use with vacuum vapor deposition includes a
vacuum chamber 51, a vapor source 52 provided at a bottom
portion in the vacuum chamber 51, and a subétrate holdex
53 di5posed in an opposing relationship above the vapor
source 52.

In order to form an organic thin film on the-

- surface of a substrate S using such an apparatus as just




Then, while the surface of the substrate Sis covered with a ma kqti(nOt
shown),-.organic raw material is heated to evaporate frcfhpf"FFé“t{Fégg source

52 in the vacuum chanber 51 in high vacuumof 10-3 to 10-4 Pa.
Consequently, the organic raw nmaterial is vapor-deposited on the surface
of the substrate S as indicated by arrow marks D in a state wherein the
source gas is diffused sufficiently within the vacuum chanber 51.
Meanwhil e, i.n recent years, as an apparatus for formng an organic thin
film an organi c vapor phase deposition apparatus based on organic vapor

phase dep@sitioBed VAR $assPEShe P 0D t ;onal_ Publication
for Patent Appli C%.tl on No. 25(’)01-523768?%%%1'13%9%%tg{%]/?puobrsntp%aa%ee deposi tion

appar at us Li0glHdes a.vac : ubstrate holder provided in the
vacuum chan%er, an% vglglgsthg%]pp Vi ngé a%%%?%?%sélrﬁ%tbe&&ecgowr&a pl yi ng gas
i.s supplied together with carrier gas

into the v, m e Source ga
to the sur %&(‘I:Ié ) i;gs%%estsr"gféa%%u% DS R ERR T ot IISFEY within the
vacuum chanbtgka under. a, deconpressed at nosphere to forman organic thin

15 Ctrd A2t (e SISUBSL 1 AEIEG TRE RIS 159065 Wreres uch a

filmon the

vacuum vapor deposition_apparatus and an organi c vapor phase deposition
appar at us Eg;qﬁékgqqﬁﬁjfréﬁ)the vapor source 52 in the vacuum

chamber 51 in high vacuum of 10”3 to 107 Ppa. Consequently,
the organic raw material is vapor-deposited on the

surface of the substrate S as indicated by arrow marks D
in a state wherein the source gas is diffused

sufficiently within the vacuum chamber 51.

Meanwhile, in recent years, as an apparatus for
forming an organic thin film, an organic vapor phaSe
deposition apparatus based on organic vapor phase
deposition (OVPD) has been proposed (PCT International
Publication for Patent Application No. 2001-523768) .

The organic vapor phase deposition apparatus
includes a vacuum chamber, a substrate holder provided in
the vacuum chamber, and a gas supplying apparatus
disposed for supplying gas into the vacuum chamber.
Source gas is supplied together with carrier gas to the
surface of a substrate mounted on the substrate holder
within the vacuum chamber under a decompressed atmosphere
to form an organic thin film on the surface of the

substrate.




above are used to forman organic thin film if an orgapjc thin_ filmis
formed while the substrate is in a stationary state, tHeREERPEN e gas
cannot be deposited wuniformy on the surface of the substrate, but the
film thickness of the organic thin filmformed becones wununiform
Therefore, a rotating nmechanismor a sliding nechanismis provided for the
substrate holder to adjust the filmthickness distribution. However,

since, in the vacuum vapor deposition apparatus, source gas evaporated
froma vapor source wthin the vacuum chanber is supplied in a diffused

state toward thg;suhst e di ed above fhe vapor source, even if.a
rotating nechani ?Jm or zfj"g%l} di n‘gé)%%%rﬁa%al%orﬁ iCPOSViTe ARG AHNE &Rfstrat e,
there is aa%egge 103 t hat theh sour.ce ?as,is |i kely to be supplied to a
central pofti one AT hetPehah"2Rd PEPeFbhtobraRrRr SHES 3 atdes Mdsthi le, in

t he organi ¢ _vapor ghase dqgogition apparatus, since source gas is supplied
in a vapor2BRASe?TSti e | Y of PHB FRcRIWRRHANEE fhEusouf i gas suppl i ed

t hrough a gas supply port is likely to flow along the shortest path toward
an exhaust °PF31C THEV R ol 19 Eereed whiluphle sties trates il igas uniformy
to the surface of 3 4 Decenber 2006 the substrate, it is necessary to nove
t he subst r&EXCIRNARY Mifdtre Wieh tispeuirdo dawe ganctuip epost tieaki ng

uniformly on the surface of the substrate, but the film
thickness of the organic thin film formed bec@mes
ununiform. -Therefore, a rotating mechanism or a sliding
mechaﬁism is provided for the substrate hoider to adjust
the film thickness distribution.

However, since, in the vacuum vapor deposition
apparatus, source gas evaporated from a vapoxr sourée
within the vacuum chamber is supplied in a diffused state
toward the substrate disposed above the wvapor source,
even if a rotating mechanism or‘a sliding mechaﬁism is
provided for the substrate, there is a tendency that the
source gas is likely to be supplied to a central portion
rather than end portions of the substrate.

Meanwhile, in the organic vapor phase deposition
apparatus, since source gas is supplied in a vapor_bhase
state into the vacuum chamber, the source gas supplied
through a gas supply port is likely to flow along the
shortest path toward an exhaust port. Therefore, in order

to supply the material gas uniformly to the surface of
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the flowng direction of the source gas into consideratign. Agcorgingly, a
thin filmformation apparatus is demanded by which sour%g’e Gr0 @pplied
uniformy to the surface of a substrate so that an organic thin filmof a
uniformfilmthickness can be fornmed on the surface of the substrate.
DI SCLOSURE OF | NVENTI ON According to a first aspect of the present
invention, there is provided a thin filmformation apparatus which
i ncl udes a vacuum chanber, a substrate holder provided in said vacuum
chanber, ah¢ sugsdradgpplifi i erdesbamyntof oroveupspkysngsgasteoward a
substrate nounting face of said substrate holder, characterized in that
sai d gas Swppltyingg fewe elidgiemespast &ostbecgaenduapdyapoott pakisgd, and
wherein the output end consists of a rectangular gas supply port having a
| onger majtde dxicoyiagd da relesroer offi hbe arxuscesaiad gaso suppl yi ng end el enent
being forned in such a way that the distance between opposing side-walls
al ong t he comjsadeamits ondecreases in a direction of gas flow fromthe source
end to the output end of the gas supplying end elenent, and a 4 4 Decenber
2006 di st anceZbebweldngdyposi ngiai deimalfbsmakong bpparhdas 8xis increase
in a direction of gas flow fromthe source end

demanded by which source gas is supplied uniformly to the

surface of a substrate so that an organic thin film of a

uniform film thickness can be formed on the surface of

the substrate.

DISCLOSURE OF INVENTION

According to a first aspect of the present
invention, there is provided a thin film formation
apparatus which includes a vacuum chamber, a substrate
holder provided in said vacuum chamber, and a gas
supplying end element for supplying gas toward a
substrate mounting face of said substrate holder,
characterized in that said gas supplying end element has
a source end and an output end, and wherein the output
end consists of a rectangular gas supply port having a
longer major axis and a shorter minof axis, said gas
supplying end element being formed in such a way that the
distance between opposing side-walls along the major axis
decreases in a direction of gas flow from the source end

to the output end of the gas supplying end element, and a




to the output end of the gas supplying end elenent. Wt hh@ﬂéllrn
formati on apparatus, since the gas supplying end el enen g’?% SO0 as
to supply the gas in an elongated rectangul ar shape to the substrate
nounting face, the gas is supplied in an el ongated 4a 4 Decenber 2006
rectangul ar shape to the surface of a substrate nmounted on the substrate
nmounting face. Further, where the substrate holder includes a sliding
mechani sm for noving the substrate nounting face of the substrate hol der
in a directisdrnste Pediveretecppiodd ngofsideewsigpl pileggr ahgemahotrhexdas whi ch
has the el ongated rectangular shape, by slidably noving the substrate
mount i ng flacedase Ha @i déokictnoof dfthgashdilicer fsiode thhesoutrhe gasl i s
supplied, the gas supplied in an elongated rectangular shape can be
suppl i ed Wi thd putpuscannedfi nhet lyasdisueetliyvdngoknthelehenter si de on the
surface of the substrate. Consequently, gas fornmed fromfilmformation

- conponent s canWiehdepesithad @nilfhofwirynaitd chheppatbhace, bsegcentak the
substrate, and a thin filmhaving a uniform filmthickness can be forned.
On the ot bers bamglydher end plemahitt ¥ soffogasd suppkytBgsapglel erents are
di sposed parallelly in a direction of a shorter side of the supplying
range of the igasnweilechghasdt hecekhanoakedshagkangukne shiBperathe gas

mounting face, the gas is supplied in an elongated
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supplied in an el ongated rectangul ar shape fromthe gas I s to
the surface of the substrate can be supplied over the sﬁi%%%?y%ﬁﬁéé

direction. Consequently, even where the substrate remains in a stationary
state, gas fornmed fromfilmformation conponents can be' 5 4 Decenber 2006
deposited uniformy in the surface region of the substrate and a thin film
having a uniformfilmthickness can be fornmed. Brief Description of
Drawings FIG 1A is a schematic view showing a thin film formation
apparatus according to a first enbodinent, and FIG 1B is a parti al

enl ar ged virewtehguhart Bhapki oo ther sarifancappasatubstFAES. m@dnted 2C are
perspective views showi ng different exanples of a gas supplying end

el ement i nonhéhef substeabedmseAtingl Gac8A is a schematic view showi ng a
thin film formation apparatus according to a second enbodi nent, and FIG

3B is a partial enbetiged, Wiesrof chdesdbd frfid Mol matjon@Rparatus; FIG 4
is a partial enlarged view showng a thin filmformation apparatus

2ﬁga{ﬁjng_bmidiﬁ@iﬁécﬁﬁﬁﬂghngak?mogiﬁ§-t§@ié&bég%§£§ ﬁ%ﬁ%%&%ﬁigg%gjems
g different exanples of a gas slpplying end el enent T the
of the substrate holder in a direction of a shorter side
of the supplying range of the gas which has the elongated
rectangular shape, by slidably moving the substrate
mounting face in the direction of the shorter side when
the gas is supplied, the gas supplied in an elongated
rectangular shape can be supplied while it is scanned in
the -direction of the shorter side on the surface of the
substrate. Conseguently, gas formed from film formation
components can be deposited uniformly in the surface
region of the substrate, and a thin film having é uniform
film thickness can be formed.

On the other hand, where a plurality of gas
supplying end elements are disposed parallelly in a
direction of a shorter side of the supplying range of the
gas which has the elongated rectangular shape, the gas
supplied in an elongated rectangular shape from the gas
supply ports to the surface of the substrate can be
supplied over the shorter side direction. Consequently,
even whére the substrate remains in a stationary state,

gas formed from film formation components can be'’
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third enbodinent; FIG 6 is a partial enlarged V|em15homhgg g.ﬁ film
formation apparatus according to a fourth enbodi nent 5D ce er
2006 FIG 7 is a schematic view showi hg a vacuum vapor deposition
apparatus according to a related art. Best Mdde for Carrying out the
Invention In the follow ng, enbodinments of a thin film formation apparatus
of the present invention are described with reference to the draw ngs.
(First Enbodinment) FIGS. 1A and 1B are schematic views showi ng an

enbodi nent of an organi c vapor phase deposition apparatus which is a thin
filmformadrBAsabpdrariSonnlyhénptesentrfaoventgbon dhetlos gani ¢ vapor phase
deposi tion apparatus shown in the figures is configured such that a mask
(not shownjubstratepasddai thanvAtlnmatindes Jdi keph film decamuessed

at nosphere in such a manner as to cover a substrate S and an organic thin
filmof a paedeteformed. pattern is formed on the substrate S through the
mask. The organi c vapor phase deposition apparatus includes the vacuum
chanber 11, a substrate holder 12 provided in the vacuum chanber 11, and a

gas suppl ying
Brief Description of Drawings

FIG. 1A is a schematic view showing a thin film
formation apparatus according to a first embodiment, and
FIG. 1B is a partial enlarged view of the thin film
formation apparatus;

FIGS. 2A to 2C are perspective views showing
different examples of a gas supplying end element in the
first embodiment;

FIG. 3A is a schematic view showing a thin film
formation apparatus according to a second embodiment, and
FIG. 3B is a partial enlarged view of the thin film
formation apparatus;

FIG. 4 is a partial enlarged view showing a thin
film formation apparatus according to a third embodiment;
FIGS. 5A to 5C are perspective views showing
different examples of a gas supplying end element in the

third embodiment;

FIG. 6 is a partial enlarged view showing a thin
film formation appafatus according to a fourth

embodiment; and




end el ement 22 for supplying gas toward a substrate nDth; ﬁag%O%Za of
the substrate holder 12. The internal environnent (for exarmp

Decenber 2006 deconpressed state) of the vacuum chanmber 11 is controlled
by a vacuum punp not shown through an exhaust port 14 for exhausting
surplus source gas therethrough, and the pressure in the vacuum chanber 11
is managed by a pressure gage 15. Further, for exanple, a heater (not
shown) is provided in the vacuum chanber 11 so that the source gas in the
vacuum chanber 11 may maintain a vapor phase state. The substrate hol der 12
provided in the VBEGUNT thambechdratsc dvseesstowiieh 4 Ratcdie wihst rate
mounting face 12a thereof extends substantially perpendicularly to the
hori zont al dspatétiandapharatbst aateranupt kBgaf ageaile@ 546 configured such
that a substrate S covered with a mask is nounted thereon. A sliding
mechani sm (not shown) for slidably noving the substrate nounting face 12a
within a plane thereof is provided for the substrate hol der 12. Here, the

substrate pEBYNUbAE Easeciza iﬁgf@ﬂﬁdtf??c% 9&? gyth horizontally in
directs to the depth and to the front R |gures by the sI|d|ng

_mechanism A coohhpgjﬁqugmdﬁgﬁgqféMbéH%Heﬂg% e s%ggtr

formation apparatus of the present invention are
described with reference to the drawings.
(First Embodiment)

FIGS. 1A and 1B are schematic views showing an
embodiment of an organic vapor phase deposition apparatus
which is a thin film formation apparatus of the present
invention.

The organic vapor phase deposition apparatus shown
in the figures is configured such that a mask (nét shown)
is disposed in a vacuum chamber 11 kept in a decompressed
atmosphere in such a manner as to cover a substrate S and
an organic thin film of a predetermined pattern is formed
on the substrate S through the mask.

The organic vapor phase deposition apparatus
includes the vacuum chamber 11, a substrate holder 12
provided in the vacuum chamber 11, and a gas supplying
end element 22 for supplying gas toward a substrate
mounting face 12a of the substrate holder 12.

The internal environment (for example, a




mounted on the substrate holder 12 is provided for the ZE%% ﬁﬁgpgglder
12. Now, a gas supplying apparatus 13 in the present 8 006
enbodi ment is described. The gas supplying apparatus 13 includes a source
gas supply source 41, a gas supply pipe 23 connected at an end thereof to
t he source gas supply source 41, and a gas supplying end el enment 22
connected to the other end of the gas supply pipe 23. Organic raw materi al
for formng an organic thin film for exanple, on the surface of the
substrate Sis reserved in the source gas supply source 41, and a heater

17 for evapelatipigsthe @rGARI)C JRWHBLAR iR §d;son the outer side
of the source gas supply source 41. Further, the pressure gage 15 is

provi ded f @ontthe13eur 6¢ a03% HHRP Wl 0 the_pressure in the
inside of the source gag supply ?%u ce }18 éw%i6g§§ggconne%?é g

carri ef gaposupaky sSOUESSaudZiks 38T LEd D the source gas supply source

41, and inert gas to be use car |er gas’i rcarrier
gas supply u or,exa as_such as N2, He or Ar is
used as thgﬁga?§§e§%ES§SE &éVEP% uBWeggﬁPke?nien%?oﬂaF%g%%th|%1ted to

this, and sggs g%e”& ge 1geed‘

Further, for example, a heater (not shown) is
provided in the vacuum chamber 11 so that the source gas
in the wvacuum chamber 11 may maintain a vapor phase state.

The substrate holder 12 providedrin the vacuum
chamber 11 is disposed such that the substrate mounting
faee 12a thereof extends substantially perpendicularly to
the horizontal state, and the substrate mounting fece 12a
is configured such that a substrate S covered with a mask
is mounted thereon. |

A sliding mechanism (not shown) for slidably moving
the substrate mounting face 12a within a plane thereof is
provided for the substrate holder 12. Here, the substrate
mounting face 12a is moved back and forth horizontally in
directs to the depth and to the front of the figures by
the sliding mechanism.

A cooling mechanism 16 for cooling the substrate S
mounted on the substrate holder 12 is provided for the
substrate holder 12.

Now, a gas supplying apparatus 13 in the present




only if it does not react with the source gas and may be for, e le, H2
or the I'ike. The carrier gas is introduced fromthe pipe4£§°?ﬂvgéﬁgg4
Decenber 2006 the source gas supply source 41 and m xed with the source
gas in the source gas supply source 41. The circunference of the pipe 18 is
covered with the heater 17 such that heated carrier gas may be supplied
to the source gas supply source 41. Further, a gas flowrate contro
apparatus 19 is provided for the pipe 18 and can regulate the flow rate

of the carrier gas. The gas supply pipe 23 is connected at an end thereof
to the souebkodamesapplsy desurd®edl. The circunference of the gas supply
pi pe 23 is covered with the heater 17 such that the source gas mxed with

the carrier gas Ty §&sSEapbleind’OPp PESOU §5 9aBudIPR Ysor 3y ce 41 into
t he vacuum chanber 11 while it maintains the vapor phase state. Anot her

gas flow rghe sapplgl sapracatis 495hs sRRAYYd 0p 3t pply pipe 23
and can regulate the flowrate ofgthess%grgeﬁg é %?xggng?€%&¥ﬁgtcarrier

ggﬁkclhe gas sHAPLYcPEBE 23 kﬁei989£ésdg§§ éﬁﬁﬁygcgﬁﬁ}cgh er 41 fromthe
gas supply source 41 in a state ere t “kKeep satE stippl yi ng
sectional §Q§p§upplying end element 22 connected to the other end

of the gas supply pipe 23.

Organic raw material for forming an organic thin
film, for example( on the surface of the substrate S is
reserved in the source gas supply source 41, and a heater
17 for evaporating the organic raw material is provided
on the outer side of the source gas supply source 41.
Fu;ther, the pressure gage 15 is provided for the source
gas supply source 41 to manage the pressure in the inside
of the source gas supply source 41. |

A pipe 18 connected to a carrier gas supply source
42 is inserted in the source gas supply source 41, and

~inert gas to be used as carrier gas is reserved in the
carrier gas supply source 42.

Here, for example, inert gas such as N2, He or Ar
is used as the carrier gas. However, the present
invention is not limited to this, and any gas may be used
only if it does not react with the source gas and may be,
for example, H; or the like.

The carrier gas is introduced from the pipe 18 into

9




for exanple, a circular shape or a substantial square e), a S
gonnected to the gas supplying end el enent 22 which has§§%§%%9?%§06

suppl ying sectional shape in the 10 4 Decenber 2006 vacuum chanber 11. It
is to be noted here that, while the gas supplying end elenent 22 is

di sposed in the vacuum chanber 11, it may otherw se be di sposed outside
the vacuum chanber 11 only if a gas supply port 21 which serves as an air
outl et of the gas supplying end elenment 22 is conmunicated with the inside
of the vacuum chanber il. In this instance, also the circunference of the

gas suppl yihreg senctced epents @D liys seonieed Wanlll g daeatieh the sdhecgas
supplying end el enent 22 supplies the source gas together with the carrier

gas towarddalze irs b rsahe JWRlY Reigase sbaaef athe substrate hol der 12.
Here, the gas is supplied in an elongated rectangul ar shape to the

substrate mountinghtagerddmrePantbcykaghy 19?158 (1851 %esavéPef'uﬁt&B the gas

supply port 21 of the gas supplying end elenent as a rectangul ar

openi ng shapg dedels hOr Tadnsiey BRbLhe c.0neRlNg i gEgSion L1 In the
anth

| onger side direction thereof 1s greater opentng-di nension WL in
t he shorte%upﬁhq%ddkre%klogoggge %agr%%%% tgggr%ge4w{dth L2 of the

Further, a gas flow rate control apparatus 19 is
provided for the pipe 18 and can regulate the flow rate
of the carrier gas.

The gas supply pipe 23 is connected at an end
thereof to the source gas supply source 41. The
_circumference of the gas supply pipe 23 is covered with
the heater 17 such that the source gas mixed with the
carrier gas may be supplied from the source gas supply
source 41 into the vacuum chamber 11 while it maintains
the vapor phase state.

Another gas flow rate control apparatus 19 is
provided for the gas supply pipe 23 and can regulate the
flow rate of the source gas mixed with the carrier gas.

The gas supply pipe 23 i§ inserted in the wvacuum
chamber 11 from the source gas supply source 41 in a
state wherein it keeps a same supplying sectional shape
{for example, a circular shape or a substantial sguare
shape) and is connected to the gas supplying end element

22 which has a varying supplying sectional shape in the

10




substrate S to be nounted in a predeterm ne state on the, subs rgﬁ?@
mounting face 12a. The openi ng shape of the gas supplyi ngPSAEPRFefEht 11 4
Decenber 2006 22 is varied toward the gas supply port 21 having such a
shape as just described. Preferably, the gas supplying end elenment 22 is
formed such that, for exanple, the opening area Cl of the gas supply port
21 is substantially equal to the supply sectional area C2 of the gas
supply pipe 23. Here, the supply sectional area C2 is a cross sectional
area of the gas supply pipe 23 on the inner circunferential wall side.
Ther ef or e, veenumxahpilksr akl seen in the figure, the gas supplying end
element 22 is forned in such a shape that it is gradually expanded toward
the opening wi dtHilis ito tee neargehetdlecdit eGiiaR ehet B@sgas supply port
21 and is gradually reduced toward the opening dinmension WL in the
shorter siseppiybcyiond Elendor tde £oONdigysadd oy daserjhgd,above, the

source gas is flowed in a uniformpressure fromthe gas supply pipe 23 to

the gas sugpisb@erii 21 ©fmd P EasSry SUPRLYT G | |t eZZtl,;téoget her with
the carrier gas. The gas supplying end el ene 22 for ITEC?II’I such a manner

as descr i beg@hRVehdrodli SPOSRA SUGH & Mals tG98° pd:y SHPRLIsSH, 11 the same

di_rection toward the substrate
serves as an air outlet of the gas supplying end element

22 is communicated with the inside of the vacuum chamber
11.

In this instance, also the circumference of the gas
supplying end element 22 is covered with the heater 17.

The gas supplying end element 22 supplies the
source gas together with the carrier gas toward the
substrate mounting face 12a of the substrate holder 12.
Here, the gas is supplied in an elongated rectangﬁlar
shape to the substrate mounting face 12a.

Particularly here, as seen in FIG. 1B, the gas

supply port 21 of the gas supplying end element 22 has a

rectangular opening shape and is formed such that the
'opening dimension L1 in the longer side direction thereof
is greater than the opening dimension W1 in the shorter
side direction and is greater than the width L2 of the
substrate S to be mounted in a predetermine state on the
substrate mounting face 12a.

The opening shape of the gas supplying end element

11




mounting face 12a therefromand is disposed further such, that tgﬁ our ce
gas is supplied, for exanple, in a substantially perpendléﬁ?ﬂpbﬁ' @gtion
toward the 12 4 Decenber 2006 substrate nmounting face 12a. It is to be
noted that, while it is described here that the source gas is supplied in
a substantially perpendicular direction toward the substrate nounting
face 12a, the gas supplying end elenent 22 may otherw se be di sposed such
that the source gas is supplied in an oblique direction to the substrate
mounting face 12a. Further., the longer side direction of the gas supply

port 21 exténds aahibdntbahkw ReepeRd ebankypbet Qmehghgﬁgtégghog t he
sliding noverrent of the substrate nounting face . Here, since the

substrate mhapk ag fiace ddacksbesl i dably nmoved in the direction toward the
depth of the draw ng as described herei nabove, the Ionger side direction

(wi der opening dipectdomlpf the gas §§%ﬁ Uta 24 COI s with the
e on the v&yl%d)({'—‘{ eme sHUc‘rter si de

upwar d and downward direct’ion

dr i ng it ke Phans SRty B braheld, | b d$§%%‘¥“%§e%dé5 efﬁ% &F ity
moverent . Gyct DePp1 51 PSEc 1D 985, 3HRPLYLDG, SR SRRt 22 TS,
sectional area C2 of the gas supply pipe 23. Here, the
supply sectional area C2 is a cross sectiocnal area of the
gas supply pipe 23 on the inner circumferentialAwall side.
Therefore, for example, as seén in the figure, the
gas supplying end element 22 is formed in such a shape
that it is gradually expanded toward the opening width L1
in the longer side direction of the gas supply port 21
and 1is gradually reduced toward the opening dimension Wil
in the shorter side direction. |
Due to the configuration described above, the
source gas is flowed in a uniform pressure from the gas
supply pipe 23 to the gas supply port 21 of the gas
supplying end element 22 together with the carrier gas. .
The gas supplying end element 22 formed in such a
manner as described above is disposed such that the gas
is supplied in Fhe same direction toward the substrate
mounting face 12a therefrom and is disposed further such
that the source gas is supplied, for example, in a

substantially perpendicular direction toward the

- 12




formed such that it exhibits a gradually increasing width_ toward the
openi ng dinension L1 in the longer side direction of the45§§&§@§8pb6port 21

as described 13 4 Decenber 2006 hereinabove, the shape in side elevation
of the gas supply port 21 as viewed in the direction of the shorter side
is formed in a triangular shape whose bottomside is the |onger side of
the gas supply port 21. In order to use the organic vapor phase deposition
apparatus having such a configuration as descri bed above to form an
organic thin filmon the surface of a substrate S, the substrate S covered
with a naskupstratehommntisnd ifeste naunted on the fixed substrate hol der 12
as seen in FIG 1A Thereupon, the substrate Sis nounted on the substrate
mounting face 12altsuch tbabethetddresdt Onwefie the i BoOSi,0n.dL 1Qf .t he
substrate S coincides with the I|onger side direction of the gas supply
port 21. Thear the suhsteabasmeuntipgifiage:d2a | ' moved in the
shorter side direction of the gas sg%ply Eort %?Pg%hgﬁg%g%yin t he

dept hwi se gorpehlifBui Art Her Bk AW NGy Y at P, SLI L] chanism for the
substrate hol der 12. Meanwhile, fo?wex%n%ﬁ% g#ﬁéggaggsm?gn?+RQOduced as
the carrietagasiis OmhbeoRLPEudf1 §ORIERE %l GntllE 55" LS otheruise

be disposed such that the source gas 1is supplied in an
obligque direction to the substrate mounting face 12a.

Further, the longer side direction of the gas
supply pbrt 21 extends substantially perpendicularly to
the direction of the sliding movement of the substrate
mounting face 12a.

Here, since the substrate mounting face 12a is
slidably moved in the direction toward the depth of the
drawing as described hereinabove, the longer sidé
direction (wider opening direction) of the gas supply
port 21 coincides with the upward and downward direction
on the drawing. Further, the shorter side direction of
the gas supply port 21 is the depthwise direction on the
drawing which is the same direction as the direction of
the.sliding movement.

Further, since the gas supplying end element 22 is
formed such that it exhibits a gradualiy increasing width

.foward the opening dimension L1 in the longer side

~direction of the gas supply port 21 as described
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gas supply source 42 into the source gas supply source 4 so that it is

m xed with the source gas evaporated by the heater 17. %Ekﬁe FeBer 2006
Then, the source gas nmxed with the carrier gas is supplied through the gas
supply pipe 23 and then fromthe gas supplying end elenment 22 into the
vacuum chanber 11 as seen in FIG 1B. Thereupon, the source gas mxed with
the carrier gas is supplied in the direction indicated by an arrow mark A
toward the surface of the substrate S nounted on the substrate nounting
face 12a. Meanwhile, since the substrate nounting face 12a slidably noves

in the dephbweseaBbvECt 08 SHapbe; A WhBUe] et hE: SOW LIRS AUPP! i ed in an
el ongated rectangul ar shape in the upward and downward ditection of the

substrate &%ﬁfzt €I 2 09 ‘ér§eﬁ|§@0§1i1tt€ﬁ%oéé e dDEPVEF alile asrhet'_?régr the

surface of the substrate S nopunted on ubstrate nounting face 12a to

L g L i U P ST L

wherein the substrate J'sedLeSscribed

in the enmbpdi he. presgent. | nvention can be pplied al so where an
or gani ¢ th?ﬁéP?Q%Q?é :3§%é%§o%%% g??mf%ﬁ%i%ﬂﬁoﬁﬁ of the surface of the

substrate S w thout npunting a sk. Accqording to the organic vapor phase
deposi tion o R to'hse The orgaﬁ%c vabor phase dgpositiog P

apparatus having such a configuration as described above
-to form an organic thin film on the surface of a
substrate S, the substrate 5 covered with a mask (not
shown) is first mounted on the fixed substrate holder-lz
as seen in FIG. 1A,

Thereupon, the substrate S is mounted on the
substrate mounfing face 12a such that the direction of
the dimension L2 of the substrate S coincides with the
longer side direction of the gas éupply port 21.7

Then, the substrate mounting face 12a is slidably
moved in the shorter side direction of the gas supply
port 21, that is, in the depthwise direction in the
drawing, by the sliding mechanism for the substrate
holder 12,

Meanwhile, for example, inert gas is introduced as
the carrier gas from the pipe 18 connected to the carrier
gas supply source 42 into the source gas supply source 41
so that it is mixed with the sourcé_gas evaporated by the

heater 17.

14




appar at us havi ng such a configuration as described above t he ga
supplying end elenent 22 is forned such that the gas isagﬁﬁﬁ?b%é%p@ an

el ongat ed rectangul ar shape to the 15 4 Decenber 2006 substrate nounting

face 12a and besides is formed such that the opening width L1 in the

| onger side direction of the gas supply port 21 whose opening has a
rectangul ar shape is greater than the dinension L2 of the substrate S
nounted in a predeterm ned state on the substrate nmounting face 12a.
Therefore, the raw material is supplied in an el ongated rectangul ar sha

over the width ofhéhp ShbsisateeSghd BELOH daNae Wid hedhes sh ofs the
supply port 21. Then, since the substrate holder 12 has the sTiding

nechanisn1%®®p&ﬁbdaEhYoﬁ§MiEﬁetPﬁss%Qﬁbﬁ§tEi u@ﬁiggdf?ﬁgn $28n! Mnd he

direction of the shorter side of the gas supply port 2 the source gas

suppl i ed i@a@nsﬁbgmgéhsdenaee&@ﬁaﬂkab25Qﬁ?? Qﬂgrv£$8? igﬁgs'ogeigfof t he

substrate 'S can be supplied to the overall area o e sur t he

The it aca o "PRoMCEEEY 16 PRUETERS BR0 Send RN e R o "

the surface of the substrate S,= an ‘or _ _ _

Lni form {1 Far A khabesehnl BosrBPRREY Mt Bn wrbsrieon inaioated by
an arrow mark A toward the surface of the substrate S
mounted on the substrate mounting face 12a.

Mecanwhile, since the substrate mounting face 12a
slidably moves in the depthwise directién on the drawing,
the source gas supplied in an elongated rectangular shape
in the upward and downward direction of the substrate S
on the drawing is deposited over the overall area of the
surface of the substrate S mounted on the substrate
mounting face 12a to form an organic fhin film, |

It is to be noted that, while the example wherein
the substrate S is covered with a mask (not shown) is
described in the embodiment, the present invention can be
applied also where an organic thin film is formed over
the overall area of the su;face of the substrate S
without mounting a mask.

According to the organic vapor phase deposition
apparatus having such a configuration as described above;
the gas supplying end element 22 is formed such that the

‘gas is supplied in an elongated rectangular shape to the

- 15
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light emtting elenment |layer which is free fromirregula in |l um nance
even where it is applied to a |arge screen can be forneﬁ ef@“ rB888@nber
2006 Further, according to the organi c vapor phase deposition apparatus of
the present enbodi nent, since the gas supplying end elenment 22 is disposed
such that the source gas is supplied in a substantially perpendicul ar
direction toward the substrate nounting face 12a, where a mask is used to
forman organic thin film a shadow effect can be prevented. Consequently,
di spl acenent of a formed filmpattern can be prevented. Furthernore, since

t he gas suppbgtpete Bdunsifigr iede 3DahahfabetD@cOPES Permdfas dn t hereof is
substantially equal to the supply sectional area C2 of the gas supply

pi pe 23, theasotheeogasifigomidte PasisUPRLY1FhPer 23idd WBreMiid) b he gas
supplying end el ement 22 while maintaining a uniform pressure together

with the ceneigss0espplheset 0re, whbse SOUEEgas can e SURRLI I UNi formy

from different portions of the gas supply port 1 t owa substrate

nmounting f aggnd?2 t he se
embodi nent , E%e gsasd’i%?o%ﬁ/o%}gﬁ n%gg%%h@%e %Wasﬂ'éupfpp@he S"g)esgﬁqéerég formed "

such that xﬁ&?n@&? 1{‘@13 aﬁf@c}}&e%é&' st SHPRLY SRSt Al glea C2 are

substantially equa
mounting face l2a. Therefore, the raw material is

supplied in an elongated rectangular shape over the width
of the substrate S in accordance with the shape of the
gas supply port 21.

Then, since the substrate holder 12 has the sliding
mechanism for slidably moving the substrate mounting face
122 in the direction of the shorter side of the gas
supply port 21, the source gas supplied in an elongated
rectangular shape over the dimension L2 of the substrate
S8 can be supplied to the overall area of the surface of
the substrate S. Consequently, the source gas can be‘
deposited uniformly on the surface of the substrate 5,
and an organic thin film of a uniform thickness can be
formed,

Accordingly, an organic thin film of a further
uniform film thickness can be formed, and an organic
light emitting element layer which is free from .
irregularity in luminance even where it is applied to a

large screen can be formed.
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ot her, they nay be formed otherw se such that the openin area of the gas
supply port 21 is a little smaller. In this instance, sFReecmby88yre is

applied at the gas 17 4 Decenber 2006 supply port 21, the source gas can
be supplied uniformy fromvarious portions of the gas supply port 21 in a
state wherein it is further diffused in the inside of the gas supplying
end el enent 22. Furthernore, while, in the present enbodi nent, the sliding
mechani smis provided for the substrate holder 12, alternatively a
rotating nmechani sm having an axis of rotation at the center of the

substrate nounti nButaBer]l28cchdBIiRg BHO¥hAEGrghl;d ed, however,
that, according to the organic vapor phase 5%po§?f¥%%1§§§§%%%us of the

present edbpdisi®ibn Sbpaeaklie seu o35 ' i p an, el ongat ed

rect angul ar ghape o?érb?heamjdth o?ﬁgh%Q%ggégt%ﬁ?éhgﬁgggdegé??ﬁegﬁe

her ei nabovgast BapshkdhLRY j i re.preferabl e because the gas can
i od” 'Fﬁly 8JendeE MeREAT) g?l 13 ngBPS?ﬂes'éﬁ'Pf*é]&%toJFh?he

be supplied uniformy over the over ar ea

bst r at t Bet, + whi ip.t i ment, the, |
port o1 15 arine. 34 L b bny B I8, B SPRR kBT LR LY Torrmncadabat ner cof

col nol des i EBcE0GURRLacfe ARDVELELrESLion on the, draw ng and the
mask is used to form an organic thin film, a shadow
effect can be prevented. Consequently, displacement of a
formed film pattern can be prevented.

Furthermore, since the gas supply ?ort 21 is formed
such that the opening area Cl1 thereof is substantially
equal to the supply sectional area 2 of the gas supply
pipe 23, the source gas from the gas supply pipe 23 flows
within the gas supplying end element 22 while maintaining
a uniform pressure together with the carrier gas;
Therefore, the source gas can be supplied uniformly from
different portions of the gas supply port 21 toward the
substrate mounting face 12a.

It is to be noted that, while, in the present
embodiment, the gas supply port 21 and the gas supply
pipe 23 are formed such that the opening area Cl and the
supply sectional area €2 are substantially equal to each
other, they may be formed otherwise such that the opening

area of the gas supply port 21 is a little smaller. 1In

this instance, since a pressure is applied at the gas

17




the shorter side thereof coincides with the depthwi se direction on the
drawi ng, the gas supply port 21 may otherw se be dispos%gkﬁﬁEhmk 8¢ the
direction of the 18 4 Decenber 2006 |onger side thereof coincides with the
dept hwi se direction on the drawing and the direction of the shorter side

t hereof coincides with the upward and downward direction on the draw ng.
In this instance, the substrate nounting face 12a is noved in the
direction of the shorter side thereof, that is, in the upward and downward
direction on the drawing in the plane of the substrate nounting face 12a

by the sli diurplyevioarti 2h, REird kerarcshidag A8 8as sSwRRkYLaPeL: Al hs fornmed
such that the opening width L1 thereof in the difegﬁﬁénd géaféémpinger si de

i s greater firoan vilré odsmppsita®nle? o3f +hihgaguls e ted on the
substrate nmounting face 12a in a prede?grninégﬁgtEEggog elgpgning width L1

may ot her witaecebehsrbshanti akl yequal igengign.L2. In _this
i nstance, sihce the source ggs Ps suEppgggngﬁgygﬁo%h?héngﬁgFaeg bRet he

substrate Fasi bupplpeagi Bhe L9 HRALS! the source gas unifornly and
efficiently on tﬁe sur?ace ofethe%sggstrate S. Further, while, in the

s Bt R E R S,
sliding mechanism is provided for the substrate holder 12,
| alternatively a rotating mechanism having an axis of
rotation at the center of the substrate mounting face 12a
may be provided.

It is to be noted, however, that, according to the
organic vapor phase deposition apparatus of the present
embodiment, since the source gas is supplied in an
elongated rectangular shape over the width of the
substrate S as described hereinabﬁve, the sliding
mechanism is more preferable because the gas can be
supplied uniformly over the overall area of the surface
of the substrate S,

Further, while, in the present embodiment, the gas
supply port 21 is disposed such that the direction of the
longer side thereof coincides with the upward and
downward direction on the drawing -and the direction of
the shorter side thereof coincides with the depthwise
direction on the’drawing, the gas supply port 21 may

otherwise be disposed such that the direction of the

18
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t he openi ng shape of the gas supply port 21 may otherw s be,. for exanple,
an elliptical shape only if the opening of the gas suppg§kﬁ8PPméTOgs
fornmed such that the gas is 19 4 Decenber 2006 supplied in an el ongated
rectangul ar shape to the substrate nounting face 12a. It is to be noted,
however, that the opening of the gas supply port 21 preferably has a
rect angul ar shape since the source gas can be supplied wuniformy also to
end portions of the substrate thereby to assure the uniformty of the
source gas to be supplied to the surface of the substrate S. Furthernore,
in the pr6$6ﬂ§eﬁnbﬂdénﬁﬂérebbec@@ﬁci@é@p&Yﬁﬁguﬂquéﬁﬁﬁ@f%e22 has a
triangul ar shape as viewed in side elevation fornmed such that it gradually
i ncreases gihecwi &t hod 0, d j j dt h i e, |l onger
side direction of the BEE@S%E%?¥B%O?%Qg?%pagﬁgk§%6ﬁt%%l%%£§%ﬂPj¥ﬁVention
is not lim i 5, g S | vin nd el ement 22 may have any
R A e b e R e

of such shapes as shown in d so as to

supply the i I rect anqul ar. sha to the substrate nountin
aE P e it e TR e g o RSP D6 AR

face 12a. re particular i
supplying end el ement ezzlrés vi ewed ('in_ the direction of the shorter side of
the gas supply pott I Yy b BOYettHhgdiardidiegiei axphdd® i n one stage in

t he . . .
- shorter side thereof, that is, in the upward and downward

direction on the drawing in the plane of-the substrate
mounting face 12a by the sliding mechanism.

Further, whilerthe gas supply port 21 is formed
such that the opening width L1 thereof in the direction
of the longer side is greater than the dimension L2 of
the substrate S mounted on the substrate mounting face
12a in a predetermined state, the opening width L1 may
otherwise be substantially equal to the dimensioanZ. In
this instance, since the source gas is supplied only to
the surface of the substrate S, it is possible to deposit
the source gas uniformly and efficiently on the surface
of the substrate S.

Further, while, in the present embodiment, the
opening shape of the gas supply port 21 is a rectangular
shape, the present invention is not limited to this, but
the opening shape of the gas supply port 21 may otherwise
be,'for example, an elliptical shape only if the opening

~of the gas supply port 21 is formed such that the gas is

i9




direction of the longer side toward the gas supply port 1l as. s in FIG
2A. Or, the shape in side elevation of the gas supplyinﬁﬁﬁﬁﬁm§F§ﬁaﬁt 22 as
viewed in the 20 4 Decenber 2006 direction of the shorter side of the gas
supply port 21 nmay be a stepped shape wherein it is expanded stepw se to
increase the width in the direction of the |longer side toward the gas
supply port 21 as seen in FIG 2B. O else, the shape in side el evation of
the gas supplying end elenent 22 as viewed in the direction of the
shorter side of the gas supply port 21 may be a semcircular shape in side

el evation fsomped esio ias ano e liongragase riee aheRakl sRaphetdi ¢getion of the
| onger side toward the gas supply port 21 as seenin FIG 2C \Were the

shape in sistdselrevat monnefi nghEagas 128UpPLYi Ng @@%@'éf&@éﬁ 3oBye Pe any of
such rectangul ar shape, stepped shape and sem circular shape as Seen in

of the gas SuRply Port 2000 R oRe SUBBIY: Re Ena" ePERERF-55 P ot ovi ded
Gas supply pars S1orsas Suapl S FRenEhE! nobuter Bbectef Tenshbrl e on of
e | AR e RE R e LA "l b BEAAS GRS sour e
gas to assure the uniformity of the source gas to be supplied

to the surface of the substrate §.

Furthermore, in the present embodiment, the gas

supplying end element 22 has é triangular shape as viewed

in side elevation formed Such that it gradually increases

the width thereof toward the opening width L1 in the

longer side direction of the gas supply port 21. However,

the present invention is not limited to this, but the gas

supplying end element 22 may have any of such shépes as

shown in FIGS. 2A to 2C only if it is formed so as to

supply the gas in an elongated rectangular shape to the

substrate mounting face 12a.

More particularly, the shape in side elevation of

the gas supplying end element 22 as viewed in the

Qirection of the shorter side of the gas supply port 21

may be a rectangular shape expanded in one stage in the

direction of the 1ongér side toward the gas supply port

21 as seen in FIG. 2A. Or, the shape in side elevation of

the gas supplying end element 22 as viewed in the

20




can be unifornmed between the central portion and the end Iportéog@ éf t he
~surface of the substrate S. Particularly, if the shape i L2802t i on of
the 21 4 Decenber 2006 gas supplying end elenent 22 is a semcircular '
shape, then the gas supplying end el enent 22 does not have a corner
portion at which the gas is likely to stay when conpared with the
alternative case wherein the gas supplying end elenent 22 is forned in a
rectangul ar or stepped shape in side elevation. Therefore, the gas
supplying end el ement 22 of the semicircular shape in side elevation is

nore pref edabeettibancfhaheokharteeckangubar +5h §s°§uﬁp§§?§?§9 shape.
Further, where the shape in side elevation of the gas supplying end

el enent 22mey bet ai angpbad shape abekBint Be pLres oglj fog
exanple, if a tubular head extending mfth t he o%%%?%%@s%g%gﬂ% etﬁ% gas

supply portnc2daké PhOViH&En thepnbhg;skde; val the shorter side of
the gas supply port 21 of the gas supﬁl$?§é$gﬁéfé@@%eﬁ?“ﬁ?%ﬁ%é%rovided

substanti akbyatd PREAGLE! sE8LEEC ther _and can, c ol t he advanci ng
direction of the gasaéso fhg? ?tﬂﬁﬁg %gta esﬁfﬁeﬁ%gﬂﬂ%mépﬁ‘the substrate S.

Therefore, the g yi end el ement, 22 of the triangular shape in
si de eIevationaIQ?EQ%gg?era g&a3§) 1§ eVétiioParfadhigngages to t hose

- achi eved “@Eﬁﬁiying end element 22 as viewed in the direction of
the shorter side of the gas supply port 21 may be a
semicircglar shape in side elevation formed so as to
ihcrease the length in the direction oflthe longer side
toward the gas supply port 21 as seen in FIG. 2C.

Where the shape in side elevation of the gas
supplying end element 22 may be any of such rectangular
shape, stepped shape and semicircular shape as seen in
FIGS. 2A to 2C, since the opposite side walls whiéh form
the shorter sides of the gas supply port 21 of the gas
supplying end element 22 are provided substantially in
parallel to each other, the source gas supplied from the
gas supply port 21 is prevented from being diffused in
the direction of the longer side and the advancing
direction of the source gas can be arranged in the same
direction to a higher degree. Accordingly, the source gas
can be uniformed between the central portion and the end
portions of the surface of the substrate §.

Particularly, if the shape in side elevation of the

21




t he gas supplying end el ement 22 has a semicircul ar shag% as de%ﬁ@'bed
above can be anticipated. (Second Enbodi nent) 22 4 Dece Dec % the
present enbodi nent, an exanple is described wherein the gas supply pipe 23
is connected to the gas supplying end el enent 22 so that the gas is
supplied to the gas supplying end elenent 22 in a substantially
perpendi cul ar direction to the supplying direction of the gas at the gas
supplying end el enment 22 descri bed hereinabove in connection with the
first enbodinment. As seen in FIG 3A the gas supply pipe 23 is connected

subst ant i aly p@ppéwdmgubmﬁlﬁlbmeﬁtsggelgaglSgélcwgbgﬁa}ogﬁg Lhe | onger
side of the gas supply port 21 of the gas supplying end e Reht 22 such

that it istbenmmihiecatedswiobhythg bﬂalggeggnghgzgageguggkyhgg end el enent
22. More particularly, the gas supply pipe 23 Is connected o a portion of

the side wabknd® parthenbaseynhepd e e u g end el ement 22.
Here, while the side wall 351%s fo?hgdg?% %Q lggg%g E %*@PtW'%ﬁgular shape

whose bot t emmshgea #3the tnloager,side,ef cLhe gas supply_port 21 the base

end side signifies a portion prOX|na
supplying end element 22 is formed in a rectangular or

stepped shape in side elevation. Therefore, the gas
supplying end element 22 of the semicircular shape in
side elevation is more breferable than thalL of a.
rectangulér shape or a stepped shape,

Further, where the shape in side elevation of the
gas supplying end element 22 is a triangular shape as in
the present embodiment, for example, if a tubular head
extending with the opening shape of the gas supply port
21 is provided, then the side walls on the shortef side
of the gas supply port 21 of the gas supplying end
element 22 are provided substantially in parallel to each
other and can control the advancing direction of the gas
so that it may not be widened toward the substrate 8.
iherefore, the gas supplying end element 22 of the
triangular shape in side elevational is preferable,
Consequently, similar advantages to those achieved where
the gas supplying end element 22 has a semicircular shape
as described above can be anticipated.

(Second Embodiment)

22




triangul ar shape. Where such a configuration as described_above i
enpl oyed, the base end side of the gas supplying end el &HEREM zigﬂnected
to the gas supply pipe 23 in the first enbodinent is closed up. 23 4
Decenber 2006 It is to be noted here that, while the gas supply pipe 23 is
connected substantially perpendicularly to.the side wall 35 of the |onger
side of the gas supply port 21 of the gas supplying end el enent 22, the
present invention is-not limted to this, but only it is necessary for
the gas supply pipe 23 to be connected such that the gas is supplied

therefromto the fastbepptygsent emsoelramat 22 éﬂaﬁpf&bﬁi%ﬁgéﬁﬂﬁé
i

perpendi cul ar direction wth respect to t he suppl yi ng rection 6% t he gas

from the gaeremppthbngaen@ugb@geggF§223ngscohﬁgcgga §ﬁ29%%d$$ipe 23 may

ot herwi se be connected to a side wa 36 whic orns t 2r side of

the gas sUpppbplpPeny 2kd Eméﬁ@ﬁE’ZghgbegﬁggiﬁP%§3§éL§ggﬁ%Qgi%%€eg?afhZ”ggLy

pi pe 23 is connected to the side wall o on tf ( =1 .
but 1 he gac supy- ot 31wl ERftnr BYED Bnnkbe bR tA D bor ti on of fhe
zgs:d,“ﬁgkggggéﬁﬁ g%%gfﬁ&%%%%%ys%cggtggeOguégfyfhgeaX?gétfﬁz Jg éﬁzt() be
' gas at the gas supplying end element 22 described
hereinabove in connection with the first embodiment .
As seen in FIG. 3A, the gas supply pipe 23 is
connected substantially perpendiculérly to a side wall 35
which forms the longer side of the gas supply port 21 of
the gas supplying end element 22 such that it is
communicated with the inside of the gas supplying end
element 22. More particularly, the gas supply pipe 23 is
connected to a portion of the side wall 35 on the-base
end side of the gas supplying end element 22.
Here, while the side wall 35 is forwmed in a
substantially.triangular shape whose bottom side is the
longer side of the gas supply port 21, the Base end side
signifies a portion proximate to the vertex of the
triangular shape.
Where such a configuration as described above is
employed, the base end side of the gas supplying end

element 22 connected to the gas supply pipe 23 in the

first_embodiment is closed up.
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di ffuse the source gas efficiently in the inside of the as supplying end
el ement 22, preferably the gas supply pipe 23 is dispo§%%egﬂW§¥§H&?ally
perpendicularly to the side wall 35 on the |onger side of the gas supply
port 21, and preferably, the gas supply pipe 23 is disposed on the 24 4
Decenber 2006 base end side of the gas supplying end el enent 22 on the
side wall 35. Were such a configuration as described above is enployed,
the source gas is introduced into the inside of the gas supplying end

el ement 22 through the gas supply pipe 23 as indicated by an arrow mark B

inapartial enlarged topbsl AprddeNeOf {he o PLyd l.gment 22
and the gas supply pipe 23 of FIG 3B. Then,’:??%%gtﬁ%éqggﬁgggﬁ&'s col l'i des

T A I S I am M L

state diffused in the inside of the gas su Tn a

i gyl SR AR S AR S

mounting face 12a (refer to r%n? . .
cont | gur ot Panhe Be8CPLERYTERE, BB ELGRRRE' StvannagBeetent nose of the first
enbodi nment .can__. be anticipated, Besjides, since the gas supply pipe 23 is
connect ed %ov?ﬁgl%%slguﬂﬁgy#ﬁ@lﬁﬁg &P ebleh® . 2pukuenlyhie is

necessary for the gas supply pipe 23 to be connected such

that the gas is supplied therefrom to the gas supplying

end element 22 in a substantially_perpendicular direction

with respect to the Supplying direction of the gas from

the gas supplying end element 22. Thus, the gas supply

pipe 23 may otherwise be connected to a side wall 36

which forms the shorter side of the gas supply port 21.

Furfher, while it is described that the gas supply
pipe 23 is connected to the side wall-35 on the base end
side of the gas supplying end element 22, the present
invention is not limited to this, but the gas supply pipe
23 may otherwise be connected to a portion of the side
wall 35 rather near to the center of the side wall 35.

It is to be noted, however, that, in order to
diffuse the source gas efficiently in the inside of the
gas supplying end element 22, preferably the gas supply
pipe 23 is disposed substantially perpendicularly to the

side wall 35 on the longer side of the gas supply port 21,

and preferably, the gas suppiy pipe 23 is disposed on the

- 24
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the gas is supplied therefromto the gas supplying end enent 22 in a
substantially perpendicular direction to the supplying %k@@%??ﬁﬁog§ t he
source gas fromthe gas supplying end el ement 22, the source gas fromthe
gas supply pipe 23 collides with the inner side wall of the 25 4 Decenber
2006 gas supplying end el enent 22. Consequently, the source gas in a
state wherein it is diffused sufficiently in the inside of the gas
supplying end el ement 22 can be supplied uniformly in an el ongated
rectangul ar shape toward the substrate nounting face 12a. Accordingly, an
or gani ¢ t hibaski erdhaiideg of fihemgashisalpessngf eaahk9bgEndegs eg, of uni formty
can be fornmed, and an organic light emtting elenent |ayer which does not
exhi bit irmsédal anilly3bn | um nance even where it is applied to a large
screen can be fornmed. Further, according to the present enbodi nent, the

gas supply pipe Zhdise CONERCE o sENSE AN Al | e icularly.to the side
wall 35 which forns a | onger side of théﬂgé%séﬁﬁ%ﬁﬁﬂ%%fﬁt§wfgﬁg gas

suppl yi ng englopb@Mmephe23,aRdebgsid ! nected to the side wall 35 on
the base end side of the gas gu%p%y?%gigEgggT%e n%néQ.thQTkﬂ%ﬁQﬁeﬂfthe

o o enent S HFFHRTH ChF ol iyt s "ty P
pipe 23 as indicated by an arrow mark B in a partial
enlarged top plan view of the gas supplying end element
22 and the gas supply pipe 23 of FIG. 3B. Then, after the
source gas collides with an inner éide wall opposing to
the side wall 35, it is supplied in -a state diffused in
the inside of the gas supplying end element 22 in a
substéntially perpendicular direction (arrow mark A)
toward the substrate mounting face 12a (refer to FIG. 3A)
from the gas supply port 21. |
According to the organic vapor phase deposition

apparatus having such a configuration as described above,
similar advantages to those of the first embodiment can
be anticipated. Besides, since the gas supply pipe 23 is
connected to the gas supplying end elément 22 such that
the gas is supplied therefrom to the gas supplying end

- element 22 in a substantially perpendicular direction to
the supplying direction of the source gas from the gas
supplying.end element 22, the source gas from the gas

_supply pipe 23 collides with the inner side wall of the
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It is to be noted here that, while an exanple where the de
el evati on of the gas supplylng end element 22 is a triah GF %Q@%
described, the present inventionis not limted to this, but can be

appl i ed also to any of such shapes in side elevational as 26 4 Decenber
2006 shown in FIGS. 2A to 2C. (Third Enbodinment) In the present

enbodi nent, an exanple wherein the gas supplying end elenent 22 in the
first embodinent is divided into a plurality of gas flow paths 31. As seen
in FIG 4, the gas supplying end elenent 22 in the present enbodi nment

i ncl udes, fars el ngiondad enfdnaw 3t heodsephiont ded tRHEr Sbi-cdhe gas
flom/paths 31 are separated fromeach other toward t he gas suppl yi ng

direction s ext enditare hicgainSuppli% RAMrRkd sﬂ@%ﬁ%nfth&? Fﬂé 31 are
di sposed along the direction of the |onger side of the gas supp y port 21.

Here, the dasisippify t2Qf lgadl shppMpiel Ehe %'l’érr%ﬁ% bl gg/ pgghs 31 extend are
formed in a uniformy divided state so tha or exanp t he openi ng

areas. ther eabolaka 99048 41 4r086 2RQLAGL ML gaggﬁiﬁﬁtg nfiguration as
|

descri bed above is enployed, the source gas is aPﬁ the six gas

f|0“’PathSt%%aEBr%H%hshB@tQQ%eSM88k¥iﬁbp%a%e g9d 1's

Accordingly, an organic thin film having a film
thickness of a higher degree of uniformity can be formed,
and an organic light emitting element layer which does
not exhibit irregularity in luminance even ﬁhere it is
applied to a large screen can be formed. |

Further, according to the present embodiment, the
gas supply pipe 23 is connected substantially
perpendicularly to the side wall 35 which forms a longer
side of the gas supply port of the gas supplyinglend
element 22 and besides is connected to the side wall 35
on the base end side of the gas supplying end element 22.
Therefore, the source gas can be diffused efficiently in
the inside of the gas supplying end element 22 and
supplied from the gas supply port 21.

It is to be noted here that, while an éxample where

 the shape in side elevation of the gas supplying end
element 22 is a triangular shape is described, the
present invention is not limited to this, but can be

applied also to any of such shapes in side elevational as
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supplied in a substantially vertical direction (arrow k A, fr t he
di vi si onal gas supply. port 21 toward the substrate nnuggbﬁaﬂggﬁgggéa.

According to the organic vapor phase deposition apparatus having such a
configuration as descri bed above, 27 4 Decenber 2006 simlar advantages
to those of the first enbodi nent can be anticipated. In addition, since
the gas supplying end elenent 22 includes the plural gas flow paths 31
divided toward the gas supplying direction in the inside thereof and
extending to the gas supply port 21, the gas conming to the gas supplying
end el enensh22ni dndiFgGSi.bakedoi acthe direction of the | onger side by the
gas flow paths 31. Therefore, the source gas can be supplied nut as

turbul ent f{rbwsdbBibagimedn)form | am nar flow having the directionality
along the gas flow paths 31 in an elongated rectangul ar shape fromthe

divi sional gas sIpptie RPFdsedlc tQuidIei st rat ee)[%?ng)rj% n g{f%(é% é%lae[ .
e o the

Consequently, the distribution of the sourte gas

o s o Sk oot saiecsucataity, cont 8l Led LB SIS R L

uniformty. Accordingly, an organic infi

hi gher de 3 upjform . be orned,. and an organic light emttin

el ement |ayer which ~does™ not" ex ‘um nance even where

It As seen in FIG. 4, the gas supplying end element 22
in the present embodiment includes, for example, six gas
flow paths 31 provided therein, .The gas flow paths 31 are
separated from each other toward the gas supplying
direction and extend to the gas supply port 21.

The gas flow paths 31 are disposed along the
direction of the longer side of the gas supply port 21.
| Here, the gas supply port 21 to which the six gas
flow paths 31 extend are formed in a uniformly diﬁided
state so that, for example, the opening areas thereof may
be equal to one another.

Where such a configuration as described above is
employed, the source gas is distributed in the six gas
flow paths 31 through the gas supply pipe 23 and is
supplied in a substantially vertical direction {arrow
mark A) from the divisional gas supply port 21 toward the
substrate mounting face 12a.

According to the organic vapor phase deposition

apparatus having such a configuration as described above,
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is applied to a |arge screen can be forned. It is to be ng}ed Qer %hat,
whil e an exanpl e where the shape in side elevation of tfie %G8 %ﬁ@B yi ng
end elenent 22 is a triangular shape is described, the present invention
is not limted to this, but can be 28 4 Decenber 2006 applied also to any
of such shapes in side elevational as shown in FIGS. 2A to 2C. Further,
while, in the description of the present enbodinent, an. exanple is
descri bed wherein a plurality of gas flow paths 31 are provided in the
inside of the gas supplying end elenent 22, the present invention is not

limited to stilidarbuidvse agrs suppindsed BNdLel eren ve_any of such
shapes as seen in FIGS. 5Ato 5C only if the gasES§§EP§?ﬁ8Hgn§aglenent 22

i s shaped dechntifdbpadtied.s @hvhdgdtiont he;if Rl og.theregl sp fhat the gas
may be supplied uniformy in an elonggfegl?gétgﬁ%u$%% S%?Eék???)%W£
substrate goefkbhRg 2068 cldResFK L Le, if i smshaped. diffusion walls
32 are disposed in the inside of ?ﬁggsgsgéﬁp%ﬁ9ﬁn838ﬁg gﬂeﬂbﬁ%deéz as

Shoun | 1 FkBa5a, cHachathe,fas can B, dootyoUled um Loatl L1 e | onge

side direction of the'gas s or _ _
T an” ollonga S P Eaa0gtPar NEnaRs FOPPHE BOFFack: ofhergas coming
to the gas supplying end element 22 is distributed in the |
direction of the longer side by the gas flow paths 31.
Therefore, thc source gas can be supplied not as
turbulent flows but as é uniform laminar flow having the
directionality along the gas flow paths 31 in an
elongated rectangular shape from the divisional gas
supply port 21 to the substrate mounting face 12a.
-Consequently, the distribution of the source gas to be
éupplied To the surface of the substrate S can bé
controiled to a higher degree of uniformity.
Accordingly, an .organic thin film of a film
thickness having a higher degree of uniformity can be
formed, and an organic light emitting elemént layer which
does not exhibit irregularity in luminance even where it
is applied to a large screen can be formed.
It is to be noted.here that, while an example where
the shape in side elevation of the gas supplying end
_element 22 is a triangular shape is described, the

present invention is not limited to this, but can be

28




substrate S. The shape of the diffusion walls 32 is not Ahpitq? 8 t he
pri sm shape, but may be any of a circular colum shape, ﬁu%P‘¥ﬁb @ col um
shape and a rectangul ar colum shape only if the gas can be distributed
uniformy in the 29 4 Decenber 2006 direction of the |onger side of the
gas supply port 21 in the inside of the gas supplying end el ement 22. Mre
preferably, the arrangenent pattern of the diffusing walls is formed in an
optim zed arrangenent pattern so that the source gas nay be supplied
uniformy in an elongated rectangul ar shape to the surface of the

substrate SppEdedexdmpl &o iahyt e biukcm thihpkaess @iskr LhulLefonyessan
organic thin filmis fornmed on the surface of the substrate S in advance

exhi bits asawehnl eh Fhicskness tat 2&, central portion than at end portions of
the substrate, then the arrangenent pattern of the diffusion walls 32 in

the inside of thergaensuppining, end GlEmle L7, iRy, B8 figr T ych that the
en e gas

diffusion walls 32 nay be concentrated at t portions o

SheELY' 10 SASodShERED! A2eSarbIg Lbiac0er IR BRGTTE Lo DA ETET
may include aaB'EiéaibXtBE gﬁsaLEOﬂkgéiggd3§ndL%gd§gsfé§R¥g%%ua
gas supplying end element 22, the present invention is
not limited to this, but the gas supplying end element 22
may have any of such shapes as sccen in FIGS. 5A to 5C
only if the gas supplying end eiement 22 is shaped such
that if is divided in the inside thereof so that the gas
‘may be supplied uniformly in an elongated rectangular
shape to the substrate mounting face 12a.
For example, if prism-shaped diffusion walls 32 are
disposed in the inside of the gas supplying end élement
22 as shown in FIG. 5A, then the gas can be distributed
uniformly in the longer side direction of the gas supply
.port 21 in the inside .of the gas supplying end element 22,
Consequently, the gas can be supplied uniformly in an
elongated rectangular shape to the surface of the
substrate S§.
The shape of the diffusion walls 32 is not limited
to the prism shape, but may be any of a circular column
'shape, an elliptic column shape and a rectangular column

shape only if the gas can be distributed uniformly in the
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in the upward and downward direction on the drawing to b% qg: B@glylng
direction of the gas while each of the gas flow paths gdqn g ality
of diffusion chanbers 34 for diffusing the gas as seen in FIG 5C  Here,
the gas is supplied from for exanple, six gas 30 4 Decenber 2006 supply
ports 21 disposed at the diffusion chanber 34 as a final stage of the

di ffusion chanbers in the upward and downward direction on the draw ng.

Al'so where such a shape as just described is used, the gas can be supplied
in an el ongated rectangul ar shape to the surface of the substrate S and

besi des camilrecsiippl b€d thei flongky ishde oFt ahe @@@rﬁhﬁFl§ hsrdi ${usgd
sufficiently in the inside of the gas supplying end el enent 22. (Fourth

Enbodi ment khien ithig der eserheeghadiPRlyial examelemihich, includes a
plurality of such gas supplying end e? ments 22 as descrlbed her ei nabove

[n connecti on wi tfot&%dftan EAPORhIRRL LS, IRSE hAd AovG: A5, seen in

FIG 6, the organic vapor phase ep03|t|on appar “he present

enbod|nentdh@§LQQE§ WaEQE Séaﬁgkﬁedtgﬁeg ggﬁt ggﬁid§ﬂ§$%¥%§%ﬁéf iicanghe

gas supply pipes Z23ato 2 are I nserte
connect ed 1,0,£0¢e5BOPALR9HASSHPRLYLRY 1§D 8! TSN S 82801 & 228y

respectivery
in an elongated rectangular shape to the surface of the
substrate S.

For example, if the film thickness distribution
whén an organic thin film is formed on ﬁhe surface of the
substrate S in advance exhibits a smaller thickness at é
central portion than at end portions of the substrate,
then the arrangement pattern of the diffusion walls 32 in
the inside of the gas supplying end element 22 may be
formed such that the diffusion walls 32 may be |
concentrated at the end portions of the gas supplying end
element 22 so that the gas may be supplied by a greater
amount to the central portion.

Further, the gas supplying énd element 22 may
include a plurality of gas flow paths 33 divided stepwise
in the upward and downward direction on the drawing
toward the supplying direction of the gas while each of
the gas flow paths 33 has a plurality of diffusion
chambers 34 for diffusing the gas as seen in FIG. 5C.

Here, the gas is supplied from, for example, six gas
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The gas supplying end el ements 22a to 22c are disposed jn a Jux sed
relationship in the direction of the shorter side of théﬂﬁg%h@ﬁégﬁﬁ port

21, that is, in the depthwi se direction on the drawing and in an opposing
rel ationship to the substrate nounting face 12a. 31 4 Decenber 2006
Further, the gas supply pipes 23a to 23c are individually connected to a
source gas supply source 41 (refer to FIG 1A). Wile the plural gas
supply pipes 23a to,23c here are connected to the source gas supply source
41, otherw se a plurality of source gas supply sources 41 may be provided
in a corresPERdith&ordiSatilofdsPeses Eite tyws dififpplignpchesbasa3toag3s. The
gas supply pipes 23a to 23c have gas flow rate control apparatus

( not shown) ach sirgei pdepbrddif fok ioonehanbelrer jnabHe napwanlyahhe fl ow
rates of the gas can be adjusted but also the flow rages can be reduced to
0 by oper &°cvWagarde dgasciiow pat éheodirnelingppax BddiSvhAC i y, where
different types of source gas are introduced into the gas supply pipes 23a

to 23c, al sbapet assjpessilbberibedhangasever thBeghyPesn Obet BEpSPLLEE 0aS.
According to the organic vapor phase deposition apparatus having such a

configurat ionaasellusyateactebetngush kAkpadygnigges, f L. Lhose pfthe first
enbodi nent can

substrate S and besides can be supplied uniformly in a

state wherein it is diffused sufficiehtly in the inside

of the gas supplying end element 22.

(Fourth Emb'odiment‘)

In the present embodiment, an example which
includes a plurality of such gas supplying end elements
22 as described hereinabove in connection with the first
embodiment is described above.

As seen in FIG. 6, the organic vapor phase
deposition apparatus in the present embodiment includes,
for example, three gas supply pipes 23a to 23c¢. The gas
supply pipes 23a to 23c are inserted in the vacuum
chamber 11 and connected to corresponding gas supplying
end elements 22a to 22c, respectively.

The gas supplying end elements 22a to 22c are
disposed in a juxtaposed relationship in the direction of
the shorter side of the gas supply port 21, that is,rin
the depthwise direction on the drawing and in an opposing

relationship to the substrate mounting face 12a.
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be anticipated. In addition, since the gas supplying end, .ele ngg.gZa to
22c are juxtaposed in the direction of the shorter side 8? TRET % supply

port 21 and the gas is supplied in an elongated rectangul ar shape over the
width of the substrate S fromthe respective gas supplying end 32 4
Decenber 2006 elenents 22, the source gas can be supplied to the overal
area of the surface of the substrate S. Further, since the gas flowrate-
control apparatus are provided individually for the gas supply pipes 23a
to 23c, if the gas flowrate control apparatus are adjusted in accordance

with a filmthickBesshef, abhergasi supbip pipbs 29s beo foIdRL t hen an
organic thin filmhaving a uniformfilmthickness can be forned. In this

i nstance, eéwenviidupidyslcofinegtaacRaniksgol:@te FRYI BLLDE S aje nounting
face 12a in the direction of the shorter S|dggo R% gasggﬁ%%léfport 21 is

not provi dedfker tbheigybshyate hol der 12, the source gas can be deposited
uniformy on the surface of the substrate S, and an organic thin filmof a

uni form t hi cknessygane ben V... EVe f th |d|ng
o he b e T i Foan

nmechani smis not provided for the sub r ‘% thin
filmof a BrghcgHabbt¥qCcap Eﬁ%fgéng?aéag ggyﬁfoséouggg 4f“ organi c |ight

emtting elenment |ayer which does
otherwise a plurality of source gas supply sources 41 may
be provided in a corresponding relationship to the gas
supply pipes 23a to 23c.

The gas supply pipes 23a to 23c have gas flow ratel
control apparatus (not shown) which are independent of
one another, and not only the flow rates of the gas can
be adjusted but also the flow rages can be reduced to 0
by operating the gas flow rate control apparatus.

Accordingly, where different types of source gas
are introduced into the gas supply pipes 23a to 23c, also
it is possible to change over the types of the source gas.

According to the organic vapor phase deposition
apparatus having such a configuration as just described,
similar advantages to those'of the first embodiment can
be anticipated. 1In addition, since the gas supplying end
elements 22a to 22c¢c are juxtaposed in the direction of
the shorter side of the gas supply port 21 and the gas is
supplied in an elongated rectangular shape over the width

of the substrate S from the respective gas supplying end
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exhibit irregularity in lumnance even where it is appljed to a ge
screen can be forned. Wiile, in the present enbodinent,'%ﬁegyg @b&gwherein
the sane type of source gas is supplied fromthe gas supplying end

el ements 22a to 22c is described, 33 4 Decenber 2006 different types of
source gas may otherw se be supplied fromthe gas supplying end el enents
22a to 22c. In this instance, the gas supply pipes 23a to 23c are

i ndi vidual I'y connected to different ones of the source gas supply sources
41 from one _another. Then, if the substrate nounting face 12a is noved in
t he dept hwedémenitpedti ohhbysohecel pdisnganebbasuspl iédefo athayered film of
organic thin filns wherein the source gases supplied fromthe gas

suppl yi ng emdralénenes @fathe 2defate oSUEEESSUNELYa€eposited can be formed
on the surface of the substrate S, and each of the |layers can be forned

with a uniform fifumttickneste ftd hesfs APRGAN Gy dwth a
different type of raw material can be fornmed with a unifg?#%#%ﬁﬁgthickness

on the suré&aceppdvidd® ShddSE i 0 re t whil e an
poivithe mesiain syt BiuiP ARG Lo UL

exanpl e wherein the shape in side elevation upplyi'ng™ _
ﬁl)?ﬁ:?:’l:n EgéB?ba%i{gﬁﬂg%&%;an{Epﬁaté A8SCLL PES pe}rha uspraerseergatdjluns\%%rc]itl on ts
in accordance with a film thickness of an organic thin
film to be formed, then an organic thin film having a
uniform film thickness can be formed.
In this instance, even if the sliding mechanism for
moving the substrate mounting face 12a in the direction
of the shorter side of the gas supply port 21 is not
provided for the substrate holder 12, the source gas can
be deposited uniformly on the surface of the substrate S,
and an organic thin film of a uniform thicknéss cén be
formed. |
Accordingly, even if the sliding mechanism is not
provided for the substrate holder 12, an organic thin
film of a high quality can be formed at a low cost, and
an organic light emitting element layer which does not
exhibit irregularity in luminance even where it is
applied to a large screen can be formed.
While, in the present embodiment, an example

wherein the same type of source gas is supplied from the

gas supplying end elements 22a to 22c is described,
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applied also to any of such shapes in side elevation as ho
exanple, in FIGS. 2A to 2C. According to the thin filnlf%ﬁﬁﬁgagﬁgggbaratus

havi ng such a configuration as descri bed above, since the gas supplying
end element is formed so as to supply the 34 4 Decenber 2006 gas in an

el ongated rectangul ar shape to the substrate nounting face, the gas can be
supplied in an elongated rectangular shape to the surface of a substrate
nounted on the substrate nounting face. Further, if a sliding nmechani sm
for moving the substrate holder in the direction of the shorter side

wi thin thedstippkyhagtypageoef _sb’aecaagaan\ﬁiapgoéﬂeﬁ&%@%?ds%ﬁﬂé‘@g“' ar
shape is provided, then by slidably noving the substrate nting face in

the directi@Bnothtngas SbebbEY1ah0ENUNENehER 98] Scgupplied. the gas

supplied in an el ongat rect angul ar sﬁape can %e supplied while it is

Substrate, Consequontly QR Tardod 15 GH. FOMRRoPIEECof BonfoRdft s can be

substrate. Consequently, gas forned . .
il havi B Yy e L RE e Y e v ratio i ridle “where & |
Chor ter 51 B ERE HisF b BheSaf st b Pl o cas tupsiesd AR an-
el ongat ed | . | P

the substrate mounting face 12a is moved in the depthwise
direction by the sliding mechanism, then a layered film
of organic thin films wherein the source gases supplied
from the gas supplying end elements 22a to 22c¢ are
successively deposited can be formed on the surface of
the substrate S, and each of the layers can be formed
with a uniform film thickness. Further, an organic‘thin
film doped with a different type of raw material can be
formed with a uniform film thickness on the surféce of
the substrate S.

It is to be noted here that, while an example
wherein the shape in side elevation of the gas supplying
end element 22 is a triangular shape is described, the
present invention is not limited to this but can be
applied also to any of such shapes in side elevation as
.shown, for example, in FIGS. 22 to 2C.

According to the thin film formation apparatus

having such a configuration as described above, since the

' gas supplying end element is formed so as to supply the
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rectangul ar shape fromthe gas supply ports can be supp)ied qve e _
shorter side direction. Consequently, even where the sa%?€%%§5*?gﬁg.ns in

a stationary state, gas fornmed fromfilmformation conponents can be
deposited uniformy in the surface region of the 35 4 Decenber 2006
substrate and a thin filmhaving a uniformfilmthickness can be formed.
Accordingly, where the thin filmformation apparatus is applied to
formation of an organic EL display device, an organic |ight emtting

el enent | ayer which does not exhibit irregularity in |umnance even where

it is appligad tia anl alghgateaerceannbalher BBdpe 86 fhbesgpbera2906 d ains
1. Athin filmformation apparatus which includes a vacuum chanber, a

substrate hol@edng duicdedthn gagdcaﬁageughgpﬁmarinagg 1g§§a§g@p! ying end -
el ement for supplying gas toward a substrate nounting face of said

substrate Baldehqudha skl £80che Lhakasal dr0 ssayggﬁ{{gn Sl ghenment has

a source end and an output end, and wherein the ou cConsists of a

rect angul ap,0a%SYRBLY rRPL! Qﬁ¥£gg aclopger major axis and a shorter m nor
“axis, said gas supplying end el enent

Further, if a sliding mechanism for moving the
substrate holder in the direction of the shorter side
within the supplying range of the gas having an elongated
rectangular shapc is provided, then by slidably moving
the subsfrate mounting face in the direction 6f the
shorter side when the gas is supplied, thé gas supplied
in an elongated rectangular shape can be supplied while
it is scanned in the direction of the shorter side on the
surface of the substrate. Consequently, gas formed from
film formation components can be deposited uniformly in
the surface region of the substrate, and a thin film
having a uniform film thickness can be formed.

Further, whére a plurality of gas supply ports are
juxtaposed in the direction of the shorter side within
the gas supplying range, the gas supplied in an elongated
rectangular shape from the gas supply ports can be
supplied over the shorter side direction. Consequently,
even where the substrate remains in a stationary state,
gas formed from film formation components can be

deposited uniformly in the surface region of the
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being fornmed in such a way that the di stance between oppQsin -wal | s
along the major axis decreases in a direction of gas flo e%?ﬂﬁ?? source
end to the output end of the gas supplying end el enent, and a distance

bet ween_ opposi ng side-walls along the m nor axis increase in a direction
of gas flow fromthe source end to the output end of the gas supplying end
element. 2. Athin filmformation apparatus according to claiml,
characterized in that said gas supplying end elenent is forned so as to
supply the gas in an elongated rectangul ar shape over a mﬁdth of a '
substrate sobeAkadecoangdiad thuBSER #menHPYAL AYuhae8rm3 1 fint £

formati on apparatus according to claim1; characterized int at sal
substrate hghdge rbeRgkHdes a sliding nechanismfor noving said substrate
nmounting face of said substrate holder in a direction of a shorter side of

the supplying range.ofqt 1%a5w}¥\@f§h; 41?@} egehﬁ)n at ed .rectangul ar shape.

4. Athin filmformation arat us” acco R T char act eri zed in

t hat I d d d I lell
a direct ?é%é%gzﬁéh%?fe PRRY b OrREtat %ﬁ%‘%saﬁ‘éﬁ@@ o3 Pl LY LT

2006 gas éh é t he elongated rectaqgular shape. 5. Athin film
formation b%% %¥u eg&ggrdaﬂgoF%anlc t emlttlng element layer

which does not exhibit irregularity in luminance even

where it is applied to a large screen can be formed.
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claim1, characterized in that said gas supplying end q+ nment ig@é des a
plurality of gas flow paths divided toward the gas supp |W@ﬁﬁr ion in

the inside of said gas supplying end el enent and extending to a gas supply
port of said gas supplying end elenent. 6. A thin filmformation apparatus

according to claim1l, characterized in that said gas supplying end

el enent i §lhémmed so as to supply the gas substantially perpendicularly

toward said substrate unti.ng face. 7. Athin filmfornation. apparatus
according to clgrn1 Fﬂgﬁbﬁggg%rféﬁﬂﬁ?+9?rﬁﬁpéfiﬁi¥*§ﬂbb%§ b%?%uggssaid gas
suppl yi ngaenth @l eireahahbetpr rBdsiiPssdehed HARET BSoviQcdave agappeni ng
area substantially equal to or smaller than a supplying sectional area of
a gas suppR{UPIpechyrresup@nd ng gdast oSurpW s Suspl glageaid &Penent. 8.

A thin fi Rt i s.a i t jm1 argcterized in
that a gaéﬁgggg@%ng%?%%&cgn%gg{% to gné? ’Sia@ SE%% yiofifg %{ﬁ%&

el ement
so as to sshppkgtehbogdsri ockardcyasiga@pliyi higaend el enent froma

direction substantially perpendicular to the supplyin direction_of the
gas from sai d ga%®%0pfi insdfpéﬁcyjé'?%rr@ﬁfi. g CIR Y th BAT | gmsfomi%%dapparat us

accor di ngah@ ad8odtpeceshe] 2086wnelaim dheChat@et eshdedohdi that i fferent

types of gas fromeach other are supplied fromsaid plural gas
a rectangular gas supply port having a longer major axis
and a shorter minor axis, said gas supplying end element
being formed in such ‘a way that the distance between
opposing side-walls along the major axis decreases in a
direction of gas flow from the source end to the output
end of the gas supplying end element, and a distance
between opposing side-walls along the minor axis increase
in a direction of gas flow from the source end to the
output end of fhe gas supplying end eiement.

2. A thin film formation apparatus according to
claim 1, characterized in that said gas supplying end
element 1s formed so. as to suppiy the gas 1in an
elongated rectangular shape over a width of a substrate
mounted-on said substrate mounting face.

3. A thin film formation apparatus according to

claim 1, <characterized in that said substrate holder

includes a sliding mechanism for moving said substrate

mounting face of said substrate holder in a direction of
a shorter side of the supplying range of the gas which
has the elongated rectangular shape.

4. A thin film formation apparatus according to
claim 1, characterized in that a plurality of gas
supplying end elements are disposed parallelly in a

direction of a shorter side of the supplying range of the
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supplying end elenents. 10. A thin filmformation apparafys according to
claim4, characterized in that a single kind of gas is '%ﬁﬁ%?ﬁ?ﬂi fQmsaid
pl ural gas supplying end elenents. 39 Abstract A thin filmformation

apparatus by which source gas is supplied uniformy to the surface of a
substrate so that an organic thin filmof a uniformfilmthickness can be
formed on the surface of the substrate. The thin film formation apparatus

i ncludes a vacuum chanber (11), a substrate holder (12) provided in the
end el ement (22) for supplying

h 1), lyi
égguughﬁaf grgé%g%r%?%n%B%ngiaﬁaggggy%gg5§n%?lﬁﬁe5%ﬁ%%trate hol der ™ (12)

The gas suppl yi ng. en |l ement, (22) is formed so as to supply the source
gas in an eIonga%%d %e%@&ﬁg&F&F §%§B§tﬂéntH§P§ﬁb§vﬁa?écﬁn@hn®n90face (12a).

claim 1, characterized in that said gas supplying end
element includes a plurality of gas flow paths divided
toward the gas supplying direction in the inside of said
gas supplying end element and extending to a gas supply
port of said gas supplying end element.

6. A thin film formation apparatus according to
claim 1, chéracterized in that said gas-supplying end
element is formed so as to supply the gas substantially
perpendicularly toward said substrate mounting face.

7. A thin film formation apparatus according to
claim 1, characterized_in that a gas supply port of said
gas supplying end element is formed in such a manner as
to have an opening area substantially equal to or smaller
.than a supplying sectional area of a gas supply pipe for
supplying gas to said gas supplying end element.

8. A thin film formation apparatus according to

claim 1, characterized in that a gas supplying pipe is

connected to said gas supplying end element so as to

supply the gas to said gas supplying end element from a
‘direction substantially perpendicular to the supplying
direction of the gas from said gas supplying end element.

9. A thin film formation apparatus according to
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claim 4, characterized in that different types of gas
from each other are supplied from said plural gas
supplying end elements.

10. A thin film formation apparatus according to
claim 4, characterized in fhat a single kind of gas is

supplied from said plural gas supplying end elements.
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