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
Decermber 26867 i FRER2LLAR 4BBRFREYE S is nounted on the substrate

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




hol der 53 with the surface thereof directed downward. Then, mhll

surface of the substrate Sis covered wth a mask (not‘%P@%ﬁ}er gﬁbanlc
raw material is heated to evaporate fromthe vapor source 52 in the vacuum
chanmber 51 in high vacuumof 10-3 to 10-4 Pa. Consequently, the organic
raw material is vapor-deposited on the surface of the substrate S as
indicated by arrow nmarks D in a state wherein the source gas is diffused
sufficiently within the vacuum chanber 51. Meanwhile, in recent years, as
an apparatus for formng an organic thin film an organic vapor phase

deposi ti NP BEYS PRS eGP P4 EaNE Cy Itdon (OVPD) has
been proposed (PCT [ nternational g%bjf%/?gﬁ%ﬁ a en gin tp |1§:at| on No.

2001- 52376§n%1dgpe59r‘gf_gﬁctlygpgﬁgdp 2s e, de d% %r%(%geo@a{\t us ﬁ{)g(rjes a

vacuum cha a substrate h prOV| and a
gas supply. appy di d for, .sup as_into the vacuum
chanber . 'jgg%% te gaj;lé :J\ghesusb%ffée%e t oige‘ilh%rg‘t@/%fg%‘% M & R4 S% he surface
of a substr nDunted on %ﬁg swbstrate holder within the vacuum chanber
under a declo r%sr%%‘?]k P ¢ IR QTS @ahE i /-5 iheat@d t he

surface of the substrate 4 Decenber 2006
0 evaporate from 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 phaee
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.




Where such a vacuum vapor deposition apparatus and an organi c .va phase
deposi tion apparatus ag descPibed aboeg are used to fofﬁﬁﬁﬁmﬁFﬁgﬁ%% thin
film if an organic thin filmis forned while the substrate is in a
stationary state, then the source gas cannot be deposited wuniformly on the
surface of the substrate, but the film thickness of the organic thin film
formed becones wununiform Therefore, a rotating nmechanismor a sliding
mechani smis provided for the substrate holder to adjust the film

t hi ckness distribution. However, since, in the vacuum vapor deposition

apparatus, sourc orated froma vapor sayrce wthin the vacuum
chanber is suppl i%qe i n%\éf%f f%au‘gae%fmsr? atd°h 5%&19(3”‘[ s HRATAESdPERosed
above the yapor spurce eveﬂ if.% rotatjng mechanismor a slidin
mechani sm & ©providetf Rt PRRSEUBEPPSLEIOT HBRATATYS 13h ARG 1 t he
source gas %s likely to_ be iﬁg lied to a central portion rather than end
portions ofPYhe 3bHsiseieto P eOrgan 1 etvkyani buy abbratphase deposi ti on
apparatus, since source_gas is supplied in a vapor phase state into the
vacuum chafb&i1¢ h"é“s‘bu@g]é“gla% Sepped ethlihrdwsubyfasatrippd imert is
likely to flow along the shortest path toward an exhaust port. Therefore,
in order $EASLYPINY tHa bt cthen Yo amifor gas taartret sor fdapesdfced

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

3




4 Decenber 2006 the substrate, it is necessary to nove AE@ str te
mounting face with respect to the gas supply port taking” “FHenPI
direction of the source gas into consideration. Accordingly, a th|n fllm
formati on apparatus is demanded by which source gas is supplied uniformy
to the surface of a substrate so that an organic thin filmof a uniform
filmthickness can be fornmed on the surface of the substrate. D SCLOSURE
OF | NVENTI ON According to a first aspect of the present invention, there
i s provi dédea stibistrRitlem fidr fet newesappar abumonki chei sobetesta vacuum
chanber, a substrate holder provided in said vacuum chanber, and a gas
supplyingﬁ@w@témgnéﬁmef@ﬁt@ugﬁbpbn@ yas theward aupplsppatetawintgi ng face
of said substrate holder, <characterized in that said gas supplying end
el enent hade &lswinge démecandnapfothpusocemds gad wheépvei n t he out put end
consists of a rectangul ar gas supply port having a |onger nmajor axis and a
shorter mcoosigeirstisai.d gas supplying end el ement being fornmed in such a
way that the distance between opposing side-walls along the nmajor axis
decreases in aAdicoectinglyof agadihl awlfr aorihhe isauappaendust st he out put end
of the gas supplying end elenent, and a

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 CF 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




4 4 Decenber 2006 distance between opposing side-walls ong th 1 nor
axis increase in a direction of gas flow fromthe sourc §ﬂ%n@%§p out put
end of the gas supplying end elenent. Wth the thin filmformation
apparatus, since the gas supplying end elenent is forned so as to supply
the gas in an elongated rectangul ar shape to the substrate nounting face,
the gas is supplied in an elongated 4a 4 Decenber 2006 rectangul ar shape
to the surface of a substrate nounted on the substrate nounting face.
Furt her, whet@ndse bstvsenaoppioolider siidel-wdéd saalshigdithg mechkanisisf or
novi ng the substrate nounting face of the substrate holder in a direction
of a shortecrsiage iof at ke rsgpploy of wasgdlof tflrengabhewsibalrckasntihe
el ongated rectangul ar shape, by slidably noving the substrate nounting
face in the dheectitputoenthefshbet gassisdgpilydng the gaemeatsupplied, the
gas supplied in an elongated rectangular shape can be supplied while it is
"~ scanned in theidir et ahiaf fihe Shafibenos depamnathe, syihaeetat the
substrate. Consequently, gas forned fromfilmformation conponents can be
deposi t edgasi soppllying the suemace ikegioemeal sbhassubstupphey @and a thin
filmhaving a uniform

. gas in an elongated rectangular shape to the substrate

mounting face, the gas is supplied in an elongated

4a




filmthi ckness can be formed. On the other hand, where a uraﬂi;% gf gas
supplying end el enents are disposed parallelly in a dir (Mie10ae} g shorter
side of the supplying range of the gas which has the el ongated rectangul ar
shape, the gas supplied in an el ongated rectangul ar shape fromthe gas
supply ports to the surface of the substrate can be supplied over the
shorter side 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 thi nrectanpalangshapei fror mhiei korfhtekoesas sapBtbeté onoRecedri ef
Description of Drawings FIG 1A is a schematic view showing a thin film

formati on appahat ssbateartdi mguh@iagf Frse. enbodi nent, and FIG 1B is a
partial enlarged view of the thin film fornmation apparatus; FIGS. 2A to 2C

are perspective FemshehpWiigre 0iiid e et @M & & Aageaurp! yi ng end

elenment in the first enbodinent; FIG 3Ais a schematic view show ng a

thin film sfeammgi REcBRAREAL ¥8raR60s Al NEnt Os G SEFOPD ﬁ%ﬁﬁ%ﬁﬁﬁ”%acénd
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'’

5




FIG 3B is a partial enlarged view of the thin film forg%% at us;
FIG 4 is a partial enlarged view showing a thin filmform |on a&%aratus

according to a third enbodinent; FIGS. 5A to 5C are perspective views
showi ng different exanples of a gas supplying end elenment in the third
enbodinent; FIG 6 is a partial enlarged view showing a thin film
formati on apparatus according to a fourth enbodinent; and 6 4 Decenber
2006 FIG 7 is a schematic view showi hg a vacuum vapor deposition
appar at us accordlng to arelated art. Best Mde for Carrying out the
| nventi on AAPPREtEQ| hohfagnlenbodienssrbfca téghodidfn thieor mati on appar at us
of the present invention are described with reference to the draw ngs.
(First Enbsdbabnale RES. a 1#h ndf 1Bn ah&v Sad eaedin Tf Ve Wsi 5h OV ek ik s
enbodi ment of an organi ¢ vapor phase deposition apparatus which is a thin
filmformtaonbapparmaeds of the present invention. The organic vapor phase
deposition apparatus shown in the figures is configured such that a mask
(not shown)
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. ZA 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 apparatus according to a fourth

embodiment; and




i s disposed in a vacuum chanber 11 kept in a deconpresse at nps ein
such a manner as to cover a substrate S and an organic %Ekﬁmggrﬁggé a
predeterm ned pattern is formed on the substrate S through the nask. The
organi ¢ vapor phase deposition apparatus includes the vacuum chanber 11, a
substrate holder 12 provided in the vacuum chanber 11, and a gas suppl ying
end el enent 22 for supplying gas toward a substrate nounting face 12a of
the substrate holder 12. The internal environnent (for exanple, a 7 4
Decenber 2006 deconpressed state) of the vacuum chanmber 11 is controlled
by a vacuum punp Rb&. shoim 4 hsclughaaihc exhewisshowid al 4 dafureXnastst | ng
surplus source gas therethrough, and the pressure in the vacuum chanber 11
i's manageddepoaitpresappargage dbcokdihBeto horcexpsp! £rra heater (not
shown) is provided in the vacuum chanber 11 so that the source gas in the
vacuum chanber 11 nmay maintain a vapor phase state. The substrate hol der 12
provided in the vacuum chanber 11 is disposed such that the substrate

mounting Base fdact hereghrexigndsysubgtant,i erpendicularly to the
hori zontal state, and the su%st?at% nnunt?%gg#g%%£12a is configured such

‘that a substrate § cguergd Mih® MWilodiments of a thin £ilm

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




is mounted thereon. A sliding nechanism (not shown) for | dab i ng
the substrate nounting face 12a within a pl ane thereof 'gikﬁ?ﬂb%égggfor t he
substrate hol der 12. Here, the substrate nmounting face 12a is noved back
and forth horizontally in directs to the depth and to the front of the
figures by the sliding nechanism A cooling nechanism 16 for cooling the
substrate S nounted on the substrate holder 12 is provided for the
substrate hol der 12. Now, a gas supplying apparatus 13 in the present 8 4
Decenber 2006 enbodi nent is described. The gas supplying apparatus 13

incl udes adeQuipResgas SRRl AR YheudndahafiRRl ¥ PiRe 23 connected at
an end thereof to the source gas supply source 41, an& a gas supplying end

el enent 22 ccanrested b9 hh%aghmﬁ{p%ﬁghngE %pﬁﬁga;h§gg§hya ig§%%§§hcrganic

raw material for form ng an organi In or “exanpl e, e surface

f the sub Ski i I 41, and a
of the subgikatesSeps e&ﬁa%\eg&lglr %uﬁcp‘f‘iuéo%ﬁ% gfggguggeg?gggéggh,on the

heater 17 for evaporating th ganfc raw ma
outer sidesnh tHe BRULGE. I3, SHRR Ya3QUh Enddner 11 1  nahlsed Sy s @ 920°

15 is provi e sourcCe
' pressure gage 15.

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
faée 12a thereof extends substantially perpendicularly to
the horizontal state, and the substrate mounting féce 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




gas supply source 41 to manage the pressure in the |n5|d urce
gas supply source 41. A pipe 18 connected to a carrier gﬂB‘?éo@gurce
42 is inserted in the source gas supply source 41, and |nert gas to be
used as carrier gas is reserved in the «carrier gas supply source 42. Here,
for exanple, inert gas such as N2, He or Ar is used as the carrier gas.
However, the present invention is not |[imted to this, and any gas nmay be
used only if it does not react with the source gas and may be, for
exanple, H2 or the like. The carrier gas is introduced fromthe pipe 18
into 9 4 pebendbwmen2006 deerdberice gas supply source 41 and mixed with the
source gas in the source gas supply source 41. The circunference of the

pi pe 18 is covererhai s shppheat§ragdasaahs that ;s hept & carddgl.9as may be

supplied to the source gas supply source 41. Further, a gas flow rate

control appakabuppl ksurkeovnded £k gl}gpp&,pgiég ggdcggﬂe&%y ate the flow
a

rate of the carrier gas. The gas Supply IS connec an end

t hereof toahhen§ovhese ggstgugg y e ci.rcunferenc f the gas
SUpply pipe 23 1s covered Wit bYs8aKEE @lg‘éL SJBﬁly shguateypncs, of,

gas supplying 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




the heater 17 such that the source gas mxed with the ¢ ier y be
supplied fromthe source gas supply source 41 into the %g%ﬁﬂﬂ?%ﬁQRggr 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 regul ate the
flowrate of the source gas mxed with the carrier gas. The gas supply pipe
23 is inserted in the vacuum chanber 11 fromthe source gas supply source
41 in a state wherein it keeps a same supplying sectional shape (for
exanple, a circular shape or a substantial square shape) and is connected

to the gas Supplonimg ept eyt scizashiagh Aas M Xear WiRd sUBPEYLREe
sectional shape in the 10 4 Decenber 2006 vacuum chanber 11. It is to be

noted heredgakatin Whid @cdiecdams SRy RGueed @hement 22 is disposed in the
vacuum chanber 11, it may ot herw se be di sposed outside the vacuum

chanmber 11 only i#%nha g@§C§Mpgggnegrgfzghghbgge fgrygs%g???ghe%{t utl et of

the gas supplying end elenent 22 is communicated wt e 1 nside of the

vacuun]cha%ggrhgakerlQ7tgh%hjQﬁ%qnggat%hs%ﬁggﬁegirggn&g&eﬂge of the gas
supplying end elenment 22 is covered wth the heater 17.
supplied to the source gas supply source 41.

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




The gas supplying end el ement 22 supplies the source gas,together. with the
carrier gas toward the substrate nounting face 12a of tﬁgkgﬂﬁ ?F%%% hol der

12. Here, the gas is supplied in an elongated rectangular shape to the
substrate nounting face 12a. Particularly here, as seen in FIG 1B, the gas
supply port 21 of the gas supplying end el enent 22 has a rectangul ar
openi ng shape and is fornmed such that the opening dinension L1 in the

| onger side direction thereof 1is greater than the opening dinension W in
the shorter side direction and is greater than the width L2 of the
substrate Bacoubechaontediln a predeternine state on the substrate
nmounti ng face 12a. The openi ng shape of the gas supplying end elenent 11 4
Decenber 2006 22t sisvard e trowaid Hdiee gamtSURMiIM P@hle ghshavi ng such a
shape as just described. Preferably, the gas supplying énd elenment 22 is
formed suckupbbying osn@xelghent tI® DPEM 88 8L Ll Jh&u@as supply port
21 is substantially equal to the supply 'sectional area of the gas

Supply pi pen@oetIP, {honapuPldreatt 103k PARL2]S 4 o1gRs sectional
I a

area of the gas supply pipe 23 on the inner circunferen wal | si de.
Therefor e, vd GhufXaBiser 3 GV 11f WG4 WS Bore 21 whicn

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




gas supplying end elenent 22 is fornmed in such a shape E%ti i
gradual | y expanded toward the opening width LI in the I% 8?“@?&@06

direction of the gas supply port 21 and is gradually reduced toward the
opening dinension WL in the shorter side direction. Due to the
configuration descri bed above, the source gas is flowed in a uniform
pressure fromthe gas supply pipe 23 to the gas supply port 21 of the gas
supplying end el enment 22 together with the carrier gas. The gas supplying
end element 22 formed in such a manner as descri bed above is disposed such

that the g&2 iissvaupphi edwardt hteSame Guppali BR-EOVAr L RE,SURSLT At e
nmounting face 12a therefromand is di sposed further such ?hat the source

gas i s supphage, akofuexafgpkeribBga substantially perpendicul ar direction
toward the 12 4 Decenber 2006 substrate nounting face 12a. It is to be

noted that, whil epféfé]§a1§jp§pr{}b§dg£l§r§u%ﬁ¥%{m%¢ zeerf%geﬁgeﬁee a;}t eszFzﬂmo: ingd in

a substantially perpendicular ditectio ubs !
that he seurnecgaaePehans FaY ERERRRL ofrRueodh i i (8 Fh ikt rat e
mounting fage 1app1fUbPE 21 108:h0008L SLER, diiecti on of the gas
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




supply port 21 extends substantially perpendicularly to bﬁg hlon of
the sliding novenent of the substrate nounting face 12a% e Re the
substrate nounting face 12a is slidably noved in the dlrectlon tomard t he
depth of the drawi ng as described herei nabove, the |onger side direction
(wi der 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 depthw se direction on the
drawi ng which is the sanme direction as the direction of the sliding

nmovenent . Fubsheptesimpoatting dasesapplying end elenent 22 is forned such
that it exhibits a gradually increasing wdth toward the opening di mensi on

L1 in the |onger Bidesdioebéinotod ther gash SUPP ¥ P@rcﬁegéra}?e GId bed 13
4 Decenber 2006 hereinabove, the shape in side elevation o the gas supply

port 21 asthaemeﬂelBohheedgéﬁcﬁboauﬁﬁllgﬁ §Hoétgﬁbs§égg1%f formed in a
triangul ar shape whose bottomside Is | onger %%e gas supply

havi nélsuLﬁeﬁf’ﬁ'ﬁﬁ%‘?gﬁf’i??%E@§§5%§2%§V%9‘2°£%§v%§5% SR B SN ¢t hi n
filmon thessurigge Pheagas supplying end element 22 may otherwise

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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substrate S, the substrate S covered with a mask (not shown) js first
nmounted on the fixed substrate holder 12 as seen in FIGﬁ%Tﬁ}nﬁﬂémgﬁpon,
the substrate S is nounted on the substrate nounting face 12a such that
the direction of the dinension L2 of the substrate S coincides with the
| onger side direction of the gas supply port 21. Then, the substrate
nmounting face 12a is slidably noved in the shorter side direction of the
gas supply port 21, that is, in the depthwise direction in the draw ng,
by the sliding mechanismfor the substrate holder 12. Meanwhile, for

exanpl e, iReréif@bovs, | MhEOdNESE 88 sihe £BLvhelodast fyRmdde pipe 18
connected to the carrier gas supply source 42 into the source gas supply

source 41 ssEpipaboit 25 & XgHeibd hif NenSON £E-0AS, QYARY] ts%tq!ﬁbcty i he

heater 17. 14 4 cenber 2006 Then, the source gas mxed W e carrier

gas Is SupblagdidNEoHAl e ap, BURRLYa Pl 8023 NGL RN dJmiNe 5 0as

suppl yi ng end el enent nto the vacuum as seen’in

Thereupon,tﬂg_elgr?%%]pes% &ngewéjr%%]ks%]ﬁ carcgrit_[e[?elgas is supplied in the

direction 1ndica by " an arrow surface of the substrate

S
In order to use the organic vapor phase deposition

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




nounted on the substrate nmounting face 12a. Meanwhil e, since the gstrate
mounting face 12a slidably noves in the depthwise directP5Re8 mﬁﬁg

drawi ng, the source gas supplied in an el ongated rectangul ar 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 nounted
on the substrate nounting face 12a to forman organic thin film It is to
be noted that, while the exanple wherein the substrate Sis covered with a
mask (not shown) is described in the enbodi nent, the present invention can

be applied also thenpe ehe osgante §akmikbm dsch ROV o r thigs OMer al |
area of the surface of the substrate S w thout nounting a nmask. According

to the orgamipplyapothphagh @8BOghki QRppdRPALALUS3 hayjn c
configuration as descri bed abovg, thgpggsasg%p iiﬁﬁaeﬁ33§|gﬁ§%ttﬁﬁ IS

f or med 5UC@a%hﬁhpbggéggaénﬁseieﬁghkegzi@n@g ghgnggéggmrggéggggl shape to

the 15 4 Decenber substrate nounting face a and es Ts forned

such that ,t.h enj,n i d L1 e longer side direction of . the gas
suppl y por FTSZ%e\%Eogfel gggﬁi %g'hgﬁ%rélg%?%'ng ArfHEH S "b]?%%ffé‘?l an the

di mensi on 1.3.0F o} DeeFURSLT 8L 8o FopIPERT 8 Lo AuPrEdel S M nef St af g, on the
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




nmounting face 12a. Therefore, the raw material is supplied in an el ongated
rect angul ar shape over the width of the substrate S in 4 B?BQWQQSQAth t he

shape of the gas supply port 21. Then, since the substrate hol der 12 has
the sliding nmechanismfor slidably noving the substrate nounting face 12a
in the direction of the shorter side of the gas supply port 21, the source
gas supplied in an elongated rectangular shape over the dinension L2 of
the substrate S can be supplied to the overall area of the surface of the
substrate S. Consequently, the source gas can be deposited uniformy on

t he surfaceubftrhtesmbshtate Saceabdaaanargasigethis fotmrOfs@cpyni form

t hi ckness can be fornmed. Accordingly, an organic thin filmof a further

uni form fi thathth&nessntag Vedtnr 0Bdin adke Ao REHAN Lo | d G &AL i 00

el enent | ayer which is free fromirregularity 1n | um nance even ere it is

applied tothe yasgeupsIefosenDevhosietbedhd RECCIMAL. 200R,) Further

according to the organi c vapor phase deposition apparatus e present

enbodi ment sh§hACEs t s G5 15}%’19"&’151@%%&% &2 45, di Shase eSLéCh that
the source gas is supplied in a substantially perpen | cut st
mounted in a predetermined state on the substrate
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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direction toward the substrate nounting face 12a, where % naségjs used to
forman organic thin film a shadow effect can be preve Pegem ﬂ@@%uently,

di spl acenent of a formed filmpattern can be prevented. Furthernore, since
the gas supply port 21 is formed such that the opening area C thereof is
substantially equal to the supply sectional area C2 of the gas supply

pi pe 23, the source gas fromthe gas supply pipe 23 flows wthin the gas
supplying end elenment 22 while maintaining a uniform pressure together
with the carrier gas. Therefore, the source gas can be supplied uniformy

from different pbutibes, ohcébedgas sYPBh¥ BPEL2L & substrate
nmounting face 12a. It is to be noted that, mh?l%, in qu%g%%nt

enbodi ment debbe igasnsupph¥akakt o1 +apd R S ' i pe.23 are forned
such that the opening area G and the péu%ﬁ 3 g@% ﬁ%ﬁ% Qar%én%ﬁ he

subst anti akhy edwah vi@qe e e forned of herw se such that
t he opehing. aregﬁéyltﬁeéggsegﬁggﬁ§ %2r¥sg§xﬁgoﬁe i TYF éﬂ%ﬁl%?? In this
st ance BbEcagRLessuLeobiaBilyed gLyt I, ecsiber, 2006, Supely

port 21, the sourcCe gas canh be supplie [

the gas suppbuceosh #duhPaleRlalSdPELeL bl byl UEther, i fused in 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
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gas supplying end el enent 22. Furthernore, while, in the, present
enbodi ment, the sliding mechanismis provided for the sﬁggFﬁﬁgﬁiwgﬁder 12,

alternatively a rotating nechani sm having an axis of rotation at the
center of the substrate nmounting face 12a may be provided. It is to be
not ed, however, that, according to the organic vapor phase deposition
apparatus of the present enbodinent, since the source gas is supplied in
an el ongated rectangul ar shape over the width of the substrate S as
descri bed herei nabove, the sliding nechanismis nore preferable because

the gas carup®lyspppiti €d ,unibfeorstur v efast Ranoyer albbhnah . rface of
the substrate S. Further, while, in the present e g%ﬁ%@h?%l%ﬁgmggs supply

port 21 is fdicspesedonscpotrhaiontshe fAithectzan <0 e nger .si de t her eof
coincides with the upward and domnmardbgirgc%P%R gﬁkghgﬁd%gmfng and the

direction esftatehehskeiher tskde sheneef 3¢epcLqes, WM ih the.dept hwi se
direction on the draw ng, t he gas suppﬂ§ggg§%gzinnﬁbe SPR&FR 88 bBRedi sposed

such that the dupgeiipg ehat B¢ 48 cenber 2006 |onger side thereof
coincides with tﬁe dep?hmﬁse %Fregﬁigﬁ'on the drawi ng and the direction of

thE_ShOFter Furthermore, while, in the present embodiment, the
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
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side thereof coincides with the upward and downwar d dirg;ﬁ;on %QW@
drawing. In this instance, the substrate nounting face cprab @ 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 sliding mechanism Further, while the gas supply port 21 is forned
such that the opening wwdth L1 thereof in the direction of the |onger side
is greater than the dinension L2 of the substrate S nounted on the
substrate mounting face 12a in a predetermned state, the opening width L1

may ot her dbfigebes sadstieateak| Y¥oeaBabes Oyl e AlIBASLON, 1L N this
i nstance, sihce the source gas is supplied only to  the surface of the

substrate § rébtisnPOSSibeatQwdgpoOsh tﬂé‘edﬁ-géﬁ heru{ﬂvé]o{h@% and

efficiently on the surface of the substrat % the

present en@?@é”ﬁ%re&f‘%oﬂ?@fagg shape.l &pwagfsaf&#]p@%\%m? 2l is a t he

rectangul ar shape, the present |nvent|on IS hi s, but

openi ng sh u ort 21 ot herw se for exanpl e, an
eIO| i pt igcal aPﬁag{el%#nlorgathm%h@P%‘x%%?hg 12“ fthtl%elﬁ‘é 28Gpl orstQErf‘ggP or med

such that t as | Decenmber 2006 supplied in an el ongated
rect angul arg'% 91 ciehe42a 1s moved in the %Drectlon of the g

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
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substrate nmounting face 12a. It is to be noted, however, _that tE@ gpening
of the gas supply port 21 preferably has a rectangul ar $REFEPR§LE0¢ he
source gas can be supplied wuniformly 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 present enbodi nent, the gas
supplying end el enent 22 has a triangular shape as viewed in side

el evation formed such that it gradually increases the width thereof toward
the opening width L1 in the 1longer side direction of the gas supply port
21. Howeversuppliedpriesent elloveRttedn ries tAdlgulliai k8dpk0tbhife but the gas
supplying end el enent 22 nmay have any of such shapes as shown in FIGS. 2A

to 2C only subsittraite menmedngo raset 92a5UPPEY; & heo aS ﬁ&%g §lqndat.ed
rectangul ar shape to the substrate nounting face 12a. Te particularly,

t he shape &maiidﬁeebpéaﬁhgnonthbh%agaéuﬁpﬁglég?% Epo§L§%$$E§§2h%§yVL:“§d

inthe direction of the shorter side of’ S supptyp
i de tovard the oag oo ey ps, PHRs}! FHE LOEDR ol E55 B Suppliedape i n
side el evabhonooh vt BesgaRoSURA! ¥hgi SNY SEOIRD! 8,22, Y oed i, the 20 4
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




direction of the shorter side of the gas supply port 21. be epped
~shape wherein it is expanded stepwise to increase the mﬁgﬁ%ﬂFwﬂaﬂéé
direction of the longer side toward the gas supply port 21 as seen in FIG
2B. O else, the shape in side elevation of the gas supplying end el enent
22 as viewed in the direction of the shorter side of the gas supply port
21 may be a semcircular shape in side elevation fornmed so as to increase
the length in the direction of the |longer side toward the gas supply port
21 as seen in FIG 2C \Were the shape in side elevation of the gas
suppl yi ng éﬂdeeténanbfZ2h&a$hbetémysQBeSU@hthgcgﬁgggﬁgé%ysﬁéPﬁ:zﬁtepp3d
shape and sem circul ar shape as seen in FIGS. 2A to ,~ since the opposite

si de wal | smaki bb hosfeppba shapbeyhs i he 21 of the
m phae stepkeusiin o Lpetan il BoLs 2 o

gas supplying end el enment 22 are provided subst

each ot her intheaseutse gagatauppl kad f5e S Y Port, 21 is
prevented frombeing diffused in the d??%g§?o%§o¥ﬁ%ﬁgm¥% ﬁeﬁl T de and the

advanci ng +dif5e8tiRe Qist r as.C be arra in the sane
direction to a higheer%g$§%§9g@§§¥gi%él%? ?%%nsﬁﬁﬂgggg - can be uni f or ned

bet ween the centr, i a t he .end . portions of the surface of the
substrate S. PartglaLlcu g’{elt’y, 1 rgtqha SHADS I Slfyadiiofatitokhss geke 21

supplying 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




4 Decenber 2006 gas supplying end elenent 22 is a sem citcul ar e, then
the gas supplying end el ement 22 does not have a corner? SP?ﬁwﬂaﬁﬁgmhich
the gas is likely to stay when conpared with the alternative case wherein
the gas supplying end elenment 22 is formed in a rectangular or stepped
shape in side elevation. Therefore, the gas supplying end el enent 22 of
the semcircular shape in side elevation is nore preferable than that of a
rectangul ar shape or a stepped shape. Further, where the shape in side

el evation of the gas supplying end elenment 22 is a triangular shape as in
t he presengagnbogpiging fead elanphe, 20f ia gugghgﬁiggggare§ﬁgﬁging with the
openi ng shape of the gas supply port 21 is provided, then the'side walls

on the shothen shdegasf sbip@1gasgSupRl ¥1RREH+2350 e_gas, suppl yi ng end
el ement 22 are provided substantially in para%?eﬁo%g ggghhg% hdr and can

control theoadeanpbh@idhr a¢t ,RR-Qf +Lhe,9as; 594N Lt ' ngt be wi dened
toward the substrate S. TherefSre, thg gaéssgﬁ%Féinéoe%gx%l t 22 of the

advant ages o L hose" Seh Sued oheraTtike B CURRrSiRg TR a enent 22 has a
Eﬁ%nog: Ir"rgﬁ![ )@ﬁpﬁfﬁpﬁg 8539EsEhLREL, fbfgefg?rgegeir?né | J(r:eieg?a&r?g(;jﬁla(rseocrond

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




22 4 Decenber 2006 In the present enbodi nment, an exanple_js described
S Hsprobeioeg

wherein the gas supply pipe 23 is connected to the gas
el enent 22 so that the gas is supplied to the gas supplying end el ement 22

in a substantially perpendicular direction to the supplying direction of
the gas at the gas supplying end el enent 22 descri bed hereinabove in
connection with the first enbodinent. As seen in FIG 3A, the gas supply
pipe 23 is connected substantially perpendicularly to a side wall 35

which forns the |onger side of the gas supply port 21 of the gas supplying

end el ement 22 suth thatprésestconpdiisahed 3t 4614 nsd de Of e, gas
supplying end elenent 22. Mre particularfy, the gas supply plpe(§3 i's
o]

connect ed wheaepar thengakt thepsidgipal b33% e..end side of the gas
suppl yi ng end el ement 22. Fbre,ymﬁipg the si 8Ba§FPg§5t?sP?%r%%% in a

subst ant i akhpplyiaggehar «$BRARg+WHOSELD ide_is.the longer side of the
gas supply port 21, the base end.sid% 9%%82%??e§a3 ﬁ%r??%%ﬂﬁ%§X?%nte to the

\égg E/ gxi gf the §hsap@pbeyingarfa Yhehe,sush &,configy 21%1izfa?llays described
perpendicular direction to the supplying direction of the
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.

23




enpl oyed, the base end side of the gas supplying end el nt 22 nnect ed
to the gas supply pipe 23 in the first enbodinment is cI%gEHﬂW§?2§@54
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 inventionis 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 gas supplying end elenent 22 in a substantially

per pendi cul ar di rpetiONtoWht b es@esbrd Ot hE | D8 i £ 00 of the gas
from the gas supplying end el enent 25. Thusfsﬁﬁgi%éggz ‘%$j5h§ﬂﬁ% 23 may

ot herw se eonnegkedohpedtahde [ Qr the shorter side of
the gas su%g y port 21, FSrther,uaﬁk%gg??lyg §§§%?F§gau?ﬁﬁfyt 2 oS supply

e ooy SEULRELEFE0S ' SEnl 2500 P BEE S0k Beclad 1 2
ide valt 5 P HaP aapLY AR ePoRl EhoBE The LRAGPRAPENES, It (s to be
not ed, homﬁﬁeé tggtisigogrger.to di ffuse the source gas efficiently in
the insi de BY ?E% imited to this, but only it 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




E

gas supplying end el ement 22, preferably the gas supply i pe 23
di sposed substantially perpendicularly to the side mall4g§”%ﬁm¥ﬁg&fonger
side of the gas supply port 21, and preferably, the gas supply pipe 23 is
di sposed on the 24 4 Decenber 2006 base end side of the gas supplying end
el ement 22 on the side wall 35. Wiere such a configuration as descri bed
above is enployed, the source gas is introduced into the inside of the
gas supplying end el enent 22 through the gas supply pipe 23 as indicated
by an arrow mark B in a partial enlarged top plan view of the gas

suppl yi ng &ageeksdent.de?2? fanthet basgaspplpphy BhBCe23m8ht Fb5 03B dhen,

after the source gas collides with an inner side wall opposing to the
side wal |l 33dei waild S8pplied in a state diffused in the inside of the gas
supplying end element 22 in a substantially perpendicular direction (arrow

mark A) toward tiessaibstERt S EOWALd DG, { AGE &led QLG 3A)  from
the gas supply port 21. According f% t he oré%%?%é%éﬁﬁﬁe%ﬂﬁgﬁgedéﬁosition

Avantagos Tb Uhoot orcy o oebTe B0 PR RS iend “Tafa R 1 Ble S des,

advantages to those of the firs odi nent ~can _
since the ggs éyQpéﬂp£1§§n§3eh8 ef&ﬁgggtg? %égé&ghggfeiﬂﬁgtzhg)ignd el ement

22 such that

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

25.




the gas is supplied therefromto the gas supplying end enent in a
substantial |y perpendicular direction to the supplying‘ng@??‘Eé%8$ 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

organi ¢ t higesf idupriaving end idamednti dnessoakegubhdhg! €Y s P Uniformty
can be fornmed, and an organic light emtting el enent |ayer mhié% does not

exhi bit irmeguliarid Wwtatd whdianee i@var Wie® ddy is$z raPRL| to,a.,8rge
screen can be fornmed. Further, according to the Sresentggﬁggd?ﬁeﬁ g t he

gas suppl y ipispele2dfi LHRORAEC LobpI YanARN Al LnRer pendigularly to the side
wall 35 which forns a |longer sidé of the gas supply port~of the gas

suppl yi ng egpieleaiment; £22m3kd ;hesi,d i necgted to.the side wall 35 on
the base end side of the gagdéupp y?§8h§ﬁ§%§|§%8 ?ngﬂ;arTﬁé?@?ore, t he

source gas e +6elif i Cl Ly i t he.inside of the gas supplyin
ond elegeanggrgngﬂb Lused &L ﬁbﬁﬂ%l%g BactNg2L' g ppl yl ng

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 fromthe gas supply port 21. It is to be noted here that ile an
exanpl e where the shape in side elevation of the gas.su E‘ﬁ? @m@WGgh
elenent 22 is a triangular shape is described, the present invention is
not limted to this, but can be applied also to any of such shapes in side
el evational as 26 4 Decenber 2006 shown in FIGS. 2A to 2C. (Third

Enbodi nent) In the present enbodi nent, an exanple wherein the gas
supplying end elenment 22 in the first enbodinment is divided into a
plurality of gas flow paths 31. As seen in FIG 4, the gas supplying end

el ement 22shpwnt ke pA€sentAembodtnent includes, for exanple, six gas flow
paths 31 provided therein. The gas flow paths 31 are separated from each
ot her towarbhtilhd gabosdpphy)ng direction and extend to the gas supply port
21. The gas flow paths 31 are disposed along the direction of the |onger

side of the gas suppiie ROFdsedic ddSSisd QQQI%Q&%kﬁ. Or%¢§}§;31Mh|Ch t he

six gas flow paths 31 extend are forne uni h&siate so

that, for Q£§n§h§p1§hﬁ 0RRRI DY-AL£AS éhgﬁegh%nfg <Pe ﬁﬁt&ﬁmggqugfa“Othef

Where such a con |gura ion as descri ed abov
divided into a plurality of gas flow paths 31.

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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enpl oyed, the source gas is distributed in the six gas flow t@@ 1
t hrough the gas supply pipe 23 and is supplied in a subéhﬁm?ﬁgﬁl O%ertica

direction (arrow mark A) fromthe divisional gas supply port 21 toward the.
substrate nounting face 12a. According to the organi c vapor phase
deposition apparatus having such a configuration as described 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 insi de sieieof acanctexeandingHded bg 935 FYRRLY ROLL tpe,gas comng
to the gas supplying end elenent 22 is distribute Fﬁgfhé%%aFrgg?ion of the

| onger si.dechbyntheigased . owrpathgiBion T o] ourg£e. gas can be
suppl i ed nut as turbul ent flows but gg'aggéﬁéo?ﬁ$léﬁgn§?pgf¥ﬁ éﬁVﬂg t he

Shape. 1 om tha aivi el gl oee B BALRR L ey o3, Re PR bt r At heant i ng
o 7o, SRR b LB UL 00,1 e oL e, 025 L e
unifOr”itYanéCEQEQhaﬂhé’t%”tﬁégéggcsﬁgéTyfLL?¥°£1? Lﬁén%as 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
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t hi ckness having a higher degree of uniformty can be ned agg $
organic light enitting el enent |ayer which does not exh ‘?m?¢?' Barity

in lum nance even where it is applied to a |large screen can be forned. It
is to be noted here that, while an exanple where the shape in side

el evation of the gas supplying end elenment 22 is a triangular shape is
descri bed, the present inventionis 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

enmbodi ment ,apgi i eex arfploe tics ags i BedhwBBEcd AnPkywal bl ¥va el oHas &L,OW pat hs
31 are provided in the inside of the gas supplying end el enent 22, the

present i neolinonni §¥IGSQt 2ai Mot @@.to this, but the gas supplying end
elenment 22 nmay have any of such shapes as seen in FIGS. 5A to 5C only if

the gas supplyi ngrepehelemprt122 is @t@&?&?i’g&lwa&f nd S dcleo' in the

i nsi de thereof so that the gas nmay be suppli uni fornmy i'n AT ongated

rect angul a&m%ﬁ@ﬂ@nﬁ;o Tahe e§39§%éa&§ gg%iﬂggf aﬁgf‘%ifafl ﬁgl? e%fmtp Ye gas

pri sm shaped diffusion wal are |spose
suppl yi ng S@dggge@EB% pgghgs $hown ﬁpoglggd ih % gnlégfdg%%f%%ﬂabe

di stributed

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 §.

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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uniformy in the longer side direction of the gas supply ort, 21 in the
i nsi de of the gas supplying end el enent 22. CbnsequentF@D%ngxﬁég&gan be
supplied uniformy in an elongated rectangul ar shape to the surface of the
substrate S. The shape of the diffusion walls 32 is not limted to the
prism shape, but may be any of a circular colum shape, an elliptic colum
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

pref er abl y ditrke tdbnange ket 1payker Bick bFe thdi hYskagpya! psriszfofged in an
optim zed arrangenent pattern so that the source gas may be supplied

uniformy the ansekengat eder gabanaphali582R8qt 81LREnEUsS ace of the
substrate S. For exanpl e, ifgthe f?Fn?%hpgkness dist?i%%iion when an

: : . b 5e _ . g
organic thin fil nuys fﬁ%ﬂ}‘heﬂﬁﬁﬁé‘?ﬁ%ﬁ%ﬁﬁﬁﬁﬁw %tfer%:?‘ i n advance

exhibits a smaller thickness at™ a nat e E:"portions of

the i nsi deoat ‘PR gat ausoryi o hel ARoRbnPPa TRt PP uch t hat ¢ he
di ffusion ﬁ@kkgrﬁzsga¥hgg the source gas may be supplied uniformly

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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concentrated at the end portions of the gas supplying en el eme 2 so
that the gas may be supplied by a greater anbunt to thegggﬁ?ﬁ%rgbggtion
Further, the gas supplying end elenment 22 may include a plurality of gas
fl ow 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 chanbers 34 for diffusing the
gas as seen in FIG 5C. Here, the gas is supplied from for exanple, six
gas 30 4 Decenher 2006 supply ports 21 disposed at the diffusion chanber
34 as a fifaP'%t 89EtSt Alheigrreesi e drerideffusnothehaphard3ands gdownwar d
direction on the drawing. Al so where such a shape as just described is
used, the &&§aéaﬁtﬁéesQ%pﬁb@ddiﬁﬁuadoal@m@mbedsrEntanguhpwaﬁbaaﬁdto t he
surface of the substrate S and besides can be supplied uniformy in a

st at e wher giownwards ddirettided suf thei drtlingn tAEsd naidle afudihe, gas
supplying end el enent 22. (Fourth Enbodinent) In the present enbodi nent,

an exanpl esWapehasi nokuddssarpbudalist iseli, SUaE §as SpPbYI gl ement s
22 as descri bed herei nabove in connection with the first enbodinment is
descri bed abowe. elongated rectangular shape to the surface of the

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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As seen in FIG 6, the organic vapor phase deposition a E@ratus b@%the
present enbodi nent includes, for exanple, three gas sup ¢ 1%%& ato
23c. The gas supply pipes 23a to 23c are inserted in the vacuum chanber
11 and connected to correspondi ng gas supplying end elenents 22a to 22c,
respectively. The gas supplying end elenents 22a to 22c are disposed in a
j uxt aposed relationship in the direction of the shorter side of the gas-
supply port 21, that is, in the depthwi se direction on the drawing and in
an opposing relationship to the substrate nmounting face 12a. 31 4 Decenber
2006 Further, thEugtbesupphy papesupBaytpipgds 258 thdyd dually connected
to a source gas supply source 41 (refer to FIG 1A). Wile the plural gas
suppl y pipé9d2$admgl2&ccbahéctaﬂetaoang%h%@et? Ehguﬁﬁyycgogﬁéesggply source
41, otherwise a plurality of source gas supply sources e provided
in a corregpetfidirngor glrgti oaship to the gas supply pipes 23a to 23c. The
gas supply pipes 23a to 23c have gas flom/rate contr ol apparatus

(not shown) whi ch wK£1 & Neep hﬁ~ t he fl ow
rates of the gas can be a justed §%Q? %%FB%ﬁ%a é%z éh % educed to
0 are connected to the source gas supply source 41,

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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by operating the gas flow rate control apparatus. Accord

different types of source gas are introduced into the g%@gg%ﬁ%¥@5@§pes 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, simlar advantages to those' of the first
enbodi nent can be anticipated. In addition, since the gas supplying end

el enents 22a to 22c are juxtaposed in the direction of the shorter side of
the gas supply port 21 and the gas is supplied in an el ongated rectangul ar
shape over edR@eRicdt A2, okheheosubst gasecSnf benstppltespest ine gas suppl yi ng
end 32 4 Decenber 2006 elenents 22, the source gas can be supplied to the
overal | are@seshlihareardficthof sthEasubskr ghe Subsurifers since the gas flow
rate control apparatus are provided individually for the gas supply pipes

23a to 23c, if tEmrthrfI£WMdéuﬁhéx§ﬁ§Cﬁléﬁn¥ﬁﬁg‘8%&%%%13%#§%E%Q s'”

accordance mnth a filmthickness of an organlc thin film

then an orgaelprbhi@edliﬂ@h@ﬂd@ﬂlﬁ EkaE%én§ r%%éﬂlrégi es?ﬂ%bs orned

In this instance, even if the sI| I ng mecha vin strate
nmounting fage, 128 tmetdhes dirfetiop. Of,ihe s Oﬂ‘éregtuss! daereOfac{jQJestge%s supply

port 21 is not
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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provided for the substrate holder 12, the source gas can, be de 28@%6d
uniforny on the surface of the substrate S, and an or ghHFE™ | mof a
uni form thickness can be forned. Accordingly, even if the sliding
mechanismis not provided for the substrate holder 12, an organic thin
filmof a high quality can be forned at a | ow cost, and an organic |ight
emtting elenent |ayer which does not exhibit irregularity in |um nance
even where it is applied to a large screen can be forned. Wile, in the
present enbodi nent, an exanple wherein the same type of source gas is

suppl i ed f sameehentgegpesppEyspareadgaLenByt StReA & 336 LSpepsyi bed, 33 4
Decenber 2006 different types of source gas nay otherw se be supplied

fromthe gasomauUPREYERY §Qgp§§§ﬁ§ngﬁngg?ﬁgnggczzé2%3rgfcinstance, t he gas

supply pipes 23a to 23c are individually connect to different ones of

the source gas Sj;pgjmssqq{%%l f{kpénrﬁanansges%% fl&g{?ii' '(I)é%e%?ait ];jfé’ ?I%% substrate

nmounting face 12a is nmoved int e’ dept . ( ( . idi ng
gases suppl Fed TSR EL LRy oSt e R B el ek ok e are
successi Vegguztdg Og';sést es(,ju}_g:]_:?fy bs?oélgéggdétfnf%grs <;snuer faa}lcoethogr. Then, if
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 configﬁration as described above, since the

' gas supplying end element is formed so as to supply the
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the substrate S, and each of the |ayers can be forned I £h a .uni mfilm
t hi ckness. Further, an organic thin filmdoped with a g%??%?&ﬁ?bé pe of
raw material can be formed with a uniformfilmthickness on the surface of
the substrate S. It is to be noted here that, while an exanple wherein the
shape in side elevation of the gas supplying end elenent 22 is a .
triangul ar shape is described, the present invention is not limted to
this but can be applied also to any of such shapes in side elevation as
shown, for exanmple, in FIGS. 2A to 2C. According to the thin filmformation

appar at us ghaviing asueh oagaeeti gueahngnlas Qﬁé?éiﬁsdtﬁboyﬁbsﬁfﬁﬁg the gas
supplying end elenent is forned so as to supply the 34 4 Decenber 2006 gas

in an el ongauedinectraeayl aheshapecha bhessppstkat en Qﬁuﬁi£H@a§é&e’ the gas -
can be supplied in an elongated rectangular shape to the surface of a

substrate FReRbadu1an Lhepsubs! LALCsHRUALENGL! 3CCun EUFLNE ol 1y S! 1 di ng

mechani sm for noving the “substrate hol In the directiron o e shorter

side wthipp the sypekyipd &gﬂg?%gé Eggegas havi ng an el ongat ed

“rectangul ar shape i's provided, y slidably noving the substrate
mounting face in %&gkﬁgffcifcg]éfiéggé 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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shorter side when the gas is supplied, the gas supplied an ?Q at ed
rect angul ar shape can be supplied while it is scanned | F%@lﬁf i on of
the shorter side on the surface of the substrate. Consequently, gas forned
from filmformation conponents can be deposited uniformy in the surface
region of the substrate, and a thin film having a uniformfilmthickness
can be fornmed. Further, where 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 el ongated rectangular shape fromthe gas
supply porksbsarake asdppl it®dno¥eimt HevSHG helinsSirdemdEl 86t {9 ckness
Consequently, even where the substrate rémains in a stationary state, gas
formed frogphi b kgl on conponents can be deposited uniformy in the
surface region of the 35 4 Decenber 2006 substrate and a thin film having

aunlformfllmtm‘gg&_eéfn% ! ]_Ié)r{Hee co% i haly. \%erethethlnfllm
e

formation apparatus Is a To for |on of an or ¢ EL di spl ay

deV|ce éﬁgég ﬁs!&ghg g&%&l@g gﬁ; E?gaégr whi ch does not exhi bit

|rregular|? Ui nance even pPPed 927 1Bl ge screen can

be forned. ., 36
display device, 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.
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4 Decenber 2006 Cains 1. Athin filmformation apparagg& whi.ch h@ | udes

a vacuum chanber, a substrate hol der provided in said vaPGEHRRN&MRr, and
a gas supplying end el enent for supplying gas toward a substrate nounting
face of said substrate holder, characterized in that said gas supplying
end el ement has a source end and an output end, and wherein the output end
consi sts 6fiaimsrectangul ar gas supply port having a |longer major axis and

a shorter mnor axis, .,said S S | vi ng end el enent _ being forned in such
a way that the d'Stzhg Hﬁnﬁﬁlﬂ1f5#ﬁﬁﬁﬁ %PQE%%EH?SW%}%%gE?ﬁguag or axis
decr easesal nva-uudi r e6hinBBrpf gasubkewatEOMJINR SOYF&ERi@Ed 16 t hgiut put

end of the gas supplying end el enment, and a distance between opposing
si de- wal | ¥25PBHg thEMhEhor aBd sai ngpBasBuPRVindi cac | ehevengasi®row from

the source,gnd.t gt end dihe ga ?pr [N d ele . 2. A
thin fiIn1Fg?nﬁtﬁganﬁbgggﬁﬁ%jagcég%ing J%E%E mt%%% gﬁggaéﬁirggg% in that
sai d gas subptyahg kollder| eokatacsetdraddisothstto supply the gas in an

el ongat ed rectangul ar shape over, a width of a suhstrate nounted on said
substrate nnunti%@lga@§§1?“9?%¥ﬁ99f??ﬂ1fgﬁm%ﬁ9;%%$pﬁr§ﬂﬁ¥%ﬁc%? ing to

claim 1, gharastentged &Adf hatdsehdrevhstrat subghdednd consists of
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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includes a sliding nmechani smfor noving said substrate unti.n e of
said substrate holder in a direction of a shorter side'%ﬁefﬂgmga%%fying
range of the gas which has the elongated rectangular shape. 4. Athin film
formati on apparatus according to claim1l1, characterized in that a
plurality of gas supplying end elenents are disposed parallelly in a
direction of a shorter side of the supplying range of the 37 4 Decenber

2006 gas which has the el ongated rectangul ar shape. 5. Athin film
characterized in that said gas

formation gppay # ccorgin to claiml
suppl yi ng éng @ gﬁeﬁ?siﬁ Pugégnﬂaﬁ?gr5??#?“%?1§555$¢B%fpaths di vi ded
toward the gas s#gfl i%%:diregtion in the inside of said gas supplying end
el enent and exte 'né {518 JadMshppmatiesr epeprasng gasosdppiytag end
element. 6. A thin filmformation apparatus according to claiml,
char act er i 58P nt t hGRasarBeghged ubhl Viag entd etenswppiwidoraed so as to
supply the Eas substantially perpendicularly toward said substrate
mount i ng f&e¥MeTt INehndes | v oradt ¥ &pyes af Usw aeoaididigrilded cl ai m 1,
characterized in that a gas supply port of said  gas supplying end el enent
is fornmed ¥eWandhtlke nemmesupsly iroy hitvuee @t @peii Ngharaas s it |y equal
to or smaller
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, characterized 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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than a supplying sectional area of a gas supply pipe for,_ supplyi gas to
said gas supplying end elenent. 8. A thin fiIn1fornatioﬁ428§%ﬂ§¥ggas
according to claiml1, characterized in that a gas supplying pipe is
connected to said gas supplying end elenent so as to supply the gas to
said gas supplying end elenent froma direction substantially
perpendi cul ar to the supplying direction of the gas from said gas
supplying end element. 9. Athin filmformtion apparatus according to 38
4 Decenber claim4, characterized in, that different types of gas
from each Sgggﬁ %fegéﬁﬁﬁFFsﬁlF? nfgafﬁaﬁlﬁ?gfeﬁﬁEt SRR yithd&hd el enent s.
10. Athin filn1f0£na%'on aggaratus_according to claim4, characterized in
that a si ngf & kFAG"of %5§ PES SupRlied from said plwFal %s suppl ying end
el enents. 39 Abstract A thin filmformation apparatus by which source gas
i s suppl i ¥R Y 5P §PE 0L HRSREFface of a substrate so that an organic
thin filmof a uniformfilmthickness can be formed on the surface of the
substrate. The tHith f A #hinofddn sarmpparat eppanetudesceovdtnyntchanber

11), a L
(11) claim 4, characterized in that a single kind of gas is

supplied from said plural gas supplying end elements.
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substrate hol der (12) provided in the vacuum chanber (1%%8 aq? aw%ﬁs
supplying end el enent (22) for supplying gas toward a s SR nti ng
face (12a) of the substrate holder (12) The gas supplying end el enment (22)

is formed so as to supply the source gas in an el ongated rectangul ar shape
to the substrate nounting face (12a).

Abstract

A thin film formation apparatus 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. The thin film
formation apparatus includes a 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 gas supplying end element (22) is formed
S0 as to supply the source gas in an elongated |

rectangular shape to the substrate mounting face (12a).

- 40




