; oy <=e3erjjktnnFr6|rTr DESCRI PTION Thin Film Formation Apparatus Techni cal

“Field This invention relates to a thin filmformation appa re
particularly to a thin filmfornmation apparatus applied tomﬂwmwmmmmmmmﬁr
phase deposition wherein source gas is supplied together w carrier gas

to a surface of a substrate in a vacuum chamber. Background Art*R% organic

thin filmfor an organic EL display device or a | ow nol ecul ar me or gani c

t a
EL light emitting device such as an organi c semn conductor !mmﬁmm @m%&@mlly

formed by vacuum vapor deposition. As shown in FIG 7, a v
deposition apparatus for use with yacuumyvapor deposi tion incl ude®2*a vacuum
chanber 51, a vapor source 52 provPEéﬁRéPTé Hottonlportion in the vacuum
chanber 51, and a substrate holder 53 disposed in an opposing relationship
above the vapor source 52. In order to forman organic thin filmon the
surface of a substrate S using such an apparatus as just 1 descri bed, the
substrate Sisnnbihe ebiowha Fhel siipReFak@S hol der 53 with the surface thereof
directed downward. Then, while the surface of the substrate S is covered
with a mask (not shown), organic raw naterial is heated to evaporate from
t he vapor source 52 in the vacuum chanber 51 in high vacuumof 10 3 to 10 4
Pa. ConsequeathyjicéheFpeddnic raw material is vapor-deposited on the
surface of the substrate S as indicated by arrow narks D
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 supplied 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 substrate holder
53 disposed 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



in a state wherein the source gas is diffused sufficiently within the
“vacuum chanber 51. Meanwhile, in recent years, as an apparatus for form ng
an organic thin film an organi c vapor phase deposition apparatus based on
_organi ¢ vapor phase deposition (OVPD) has been proposed (PCT International
Publication for Patent Application No. 2001-523768). The organi c vapor
phase deposition apparatus includes a vacuum chanber, a substrate hol der
provi ded in the vacuum chanmber, and a gas supplyi ng apparatus di sposed for
supplying gas into the vacuum chanber. Source gas is supplied together with
carrier gas.to the surface of a subsfrate nmounted on_the substrate hol der
Hed w4 R o

within the 9885k anb®F IHRRFTACUet ohpridddRE At Mospher d ¥ an
organic thin filmon the surface gf t he subs r$te. 2 ddghere sych a vacuum
vapor depositPtefT appal atlistBRdccAht3rgahiter Rport pRake fRPERYETON appar at us
as descri bed above are used to forman organic thin film if an_organic
thin filmiBhedr nBlhhi FeetperEapetPht BREsSTASET3EAL T ohfir §O%EEER?, then the
source gas cannot be deposited uniformly on the surface of the substrate,
but the filwithi @khesk 6ROEheheYYhni @TIRRHACT FRTh PREREHE betdn®R2LAENI f or m
Therefore, a rotating nmechanismor a sliding mechanismis provided for the
substrat e hbbdevaporatfuSromhehei vapehi eknese o2 sini buei vacumdwever, since,
in the vacuum vapor deposition apparatus, source gas evaporated froma
vapor sour cehambdin51 hénvhdgunvebanepfi $0suppt ikl | Raa dCdfissgdestay e
toward the substrate di sposed above the vapor source, even if a rotating
mechani sm otha stgdhhg neehaatsmiad is vapor-deposited on the

surface of the substrate § as indicated by arrow marks D

in a state wherein the source gas 1is diffused

sufficiently within the vacuum chamber 51.

Meanwhille, 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 1s 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.



provided for the substrate, there is a tendency that the source gas is
Tikely 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 phase state into the vacuum
chanmber, the source gas supplied through a gas supply port is likely to
fl ow along the shortest path toward an exhaust port. Therefore, in order to
supply the material gas uniformy to the surface of 3 the substrate, it
is necessary to nove the substrate nmounting face with respect to the gas
supply port taking the flowi ng direction of the saource

BTy &t

as into
consi deration. AccBttihgiye AR 1R (H5E S S Rﬁ§4¥§”ﬂéﬂﬁ%ded by
whi ch source gas is supplied uniformy to the surface of a substra%e SO
that an or gaRi @TEARKCT VRRPBf PA2 BRI FBPAS L H At APRRARSES caR BESFHHRET on the
surface of the substrate. Disclosure of Invention In_order to solve such a
subj ect as d@BS¥fi pEE upBdetcatesPdirRgotecihe pRéRehtlPnveht#Bn, there is
provided a thin filmformtion apparatus which includes a vacuum chanber, a
substrate herdeniprobidediln thefoxwadnvbhafbehe anbBshrghs s@pplyfng end
el ement for supplying gas toward a substrate nounting face of the substrate
hol der, chastetéphaed shathat thhe ghe sapprL¢i agsenadnepénkeat dpposdEAtd so as
to supply the gas in an el ongated rectangul ar shape to the substrate
nmounti ng faceif¥¢mhyt he thensficrfactorfathensapparates, bskntbet hélgas
supplying end elenent is fornmed so as to supply the gas in an el ongated
rect angul ar tahapaete bvlfethebsikgaheéc thin film formed becomes
ununiform. Therefore, a rotating mechanism or a sliding
mechanism is provided for the substrate holder to adjust
the film thickness distribution.
However, since, in the vacuum vapor deposition
apparatus, source gas evaporated from a vapor source
within the vacuum chamber is supplied in a diffused state
toward the substrate disposed above the vapor source,
even if a rotating mechanism or a sliding mechanism 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 1s supplied in a vapor phase
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



nmounting face, the gas is supplied in an el ongated 4 rectangul ar shape to
‘the surface of a substrate nounted on the substrate nounting face. Further,
where the substrate hol der includes a sliding nechanismfor noving the
.Substrate nmounting face of the substrate holder in a direction of a shorter
side of the supplying range of the gas which has the el ongated rectangul ar
shape, by slidably noving the substrate nounting face in the direction of
the shorter side when the gas is supplied, the gas supplied in an el ongated
rect angul ar shape can be supplied while it is scanned in the direction of

the shorter_side on the surface of the substr . S gas fornmed
fron1fi|n1fB$%af?%%tE% pone t%sc%%c%%s%g oé%t@%§%n%ﬁ%r§§§§?%£¥%e surface
region of the substrate, and a thin filmhaving a uniformifjlmthickness
can be forn@ﬂ?nEhn?hgaS?h@?t%aﬁﬁ?pﬁﬁértoa@%?u?gfi?9p%$yg%%réug%¥§?%g end
el emrents are, di sposed parallellﬁ in a direction of a shorter side of the
suppl yi ng rERgeloPviRe gatehhieh AhsthfeS@PbngaPed tBEYangul ar shape, the
gas supplied in an el ongated rectangul ar shape fromthe gas supply ports to
the surfaceCorSiferatbs®rate can be supplied over the shorter side
direction. Consequently, even where the substrate remains in a stationary
state, gas fornmed Aeemdinghy oravethiion fcoliporemat ih Fwparatiyeposi t ed
uniformy in the surface region of the substrate and a thin film having a
uni form fil dembhdkdeby whhchesporgedgas 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

In order to solve such a subject as described above,
according to the present invention, there is provided a
thin film formation apparatus which includes a vacuum
chamber, a substrate holder provided in the vacuum
chamber, and a gas supplying end element for supplying
gas toward a substrate mounting face of the substrate
holder, characterized in that the gas supplying end
element is formed so as to supply the gas in an elongated
rectangular shape to the substrate mounting face.

With the thin film formation apparatus, since the
gas supplying end element is formed so as to supply the
gas in an elongated rectangular shape to the substrate

mounting face, the gas is supplied in an elongated



Brief Description of Drawings FIG 1A is a schematic view showing a thin
filmformation apparatus according to a first enbodinent, and FIG 1B is a
partial enlarged view of the thin filmfornmation apparatus; FIGS. 2A to 2C
.are perspective views show ng different exanples of a gas supplying end
element in the first enbodinent; FIG 3Ais a schematic view showing a thin
filmformation apparatus according to a second enbodinent, and FIG 3B is a
partial enlarged view of the thin filmfornmation apparatus; FIG 4 is a
partial enlarged view showing a thin filmformation apparatus according to
a third enmbodi pent;. FIGS. 5A to 5C are perspective views,  show n i fferent
exanpl es ofrﬁpbﬁgggﬁﬁﬁfg%ﬁﬁeeﬁﬁ E?%nﬁﬁfp?ﬁetﬂg ?h??%sgﬁ%gﬁi%%ﬁ??eglG. 6 is
a partial enlarged view showing a, thin filmfornmation apparatus accordi ng
to a fourtho%nﬁg%iﬁ%HFFr%E% BOUNELRI %afQ- 3 schematic view showi ng a vacuum
vapor deposition apparatus according to a related art., Best Mode for
Carrying out the Iﬁe}i/re‘fﬂﬁlbrn Whe e et e W e te oS itie 198988 thin film
formation apparatus of the present invention are described with reference
to the drawbh§dingrneshaEkpodfAEntyvireSthieAsahatIBtarBOYRRheRdt FRCOi ews
show ng an enbodi nent of an organi c vapor phase deposition apparatus which
is a thin fPEnther aubbbnabpphrddes of ahdipeesénr phAvensherter 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. 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.

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 where the substrate remains in a stationary state,

gas formed from film formation components can be



The organi ¢ vapor phase deposition apparatus shown in the figures is
“configured such that a mask (not shown) is disposed in a vacuum chanber 11
kept in a deconpressed atnosphere in such a nanner as to cover a substrate
S and an organic thin filmof a predeterm ned pattern is forned on the
substrate S through the mask. The organi c vapor phase deposition apparatus
i ncl udes the vacuum chanber 11, a substrate holder 12 provided in the
vacuum chanber 11, and a gas supplying end el ement 22 for supplying gas
toward a substrate nounting face 12a of the substrate holder 12. The
internal enyiron econpr essed Etﬁﬁe) of the vacuum
oug

f | e, 7
chanber 11 %p%%ﬂfgél§%3£%§%§§Bh§uﬁﬁ?pﬁﬂﬁgﬁ%? sHdWA™ t A fi an exhaust port

14 for exhausting surplus source s therethrough, and_the pressure in the
vacuunlchan%%?sigaFg Pag et by BgﬁPe§§%+%gg%g%giEQrﬁuffﬂ%r€h¥6¥n%§%nple, a

heater (not shown) is provided in the vacuum chanber 11 so that the source
gas in the Gaeupt ERERDEr 11 nay maintain a vapor phase state. The
substrate hol der 12 provided in the vacuum chanber 11 is disposed such that
t he substrate nounting face 12a thereof extends substantially
perpendicularly to the horizontal state, and the substrate nounting face
12a i s confBghueédDsschiphapnac§ubsavanesS covered with a nask i s nounted
t hereon. A sliding nechanism (not shown) for slidably noving the substrate
mounting face 12a B#G hilR aplanechdmrisiof visyprowvlied forthtire Sulsst rat e
hol der 12. Here, the substrate nounting face 12a is noved back and forth
hori zont al | Jormatdioecapphpathe depvhdand to &héifsonembbdiment| ganés by
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 apparatus according to a fourth

embodiment; and



t he sliding nmechanism A cooling nmechanism 16 for cooling the substrate S
‘mount ed on the substrate holder 12 is provided for the substrate hol der 12.
Now, a gas supplying apparatus 13 in the present 8 enbodi nment is

.descri bed. The gas supplying apparatus 13 includes a source gas supply
source 41, a gas supply pipe 23 connected at an end thereof to the source
gas supply source 41, and a gas supplying end el enent 22 connected to the
ot her end of the gas supply pipe 23. Organic raw naterial for form ng an
organic thin film for exanple, on the surface of the substrate Sis

reserved in the s e gas. suppl.y. squrce .41 nd .a heater 17 for
evaporating the O%S[rg}cﬁ c7grlasvvarra%%é¥elmaqmics Vplreé'vaviS ed o tahté’a& et v%pc?er of the
source 41. Further, he pressur 15 is provided for

source gas suppl age
t he source €%£g§%5b?% YPRFEREIT ORI ?%eap?%§§€?% #htthe 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 eR@fpl¥odenkpy Gasryied adtnphe HENGeNREORs used as the carrier
gas. However, the present invention is not limted to this, and any gas may
be used only if itInddgws rfotl rasddig wigbadianasvis ¢f gasthaid fiey™ be, for
exanple, Hz or the like. The carrier gas is introduced fromthe pipe 18
into 9 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 (not 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 1l2a of the substrate holder 12.

The internal environment (for example, a



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 nmay be supplied to the source gas
.supply source 41. Further, a gas flowrate control apparatus 19 is provided
for the pipe 18 and can regulate the flowrate of the carrier gas. The gas
supply pipe 23 is connected at an end thereof to the source gas supply
source 41. The circunference of the gas supply pipe 23 is covered with the
heater 17 such that the source gas m xed with the carrier gas may be

supplied fr$n1the sour af g LSour ce 41 |£%b thf vacuum chanber 11
while it RTATRECT R V% é se s?aYe YAhot Her gas %Iom/rate contro

apparatus 19 is vided for the gas su i pe 23 and can regul ate the
fPEM/rate O?O?FEngﬁ?c%yg%svﬁ?Q%%gﬁP?ﬁ ﬁﬁ%yﬁg g?e BRALIN TR REYEbpl y pi pe

23 is inserted in the vacuum chanber 11 fromthe source gas supply source
41 in a staP®rhnhtfefAri e¥REBHSIAISAHEP SUHPPIPRGS s3et i REF SEREPEILT or
exanple, a circular shape or a substantial square shape) and is connected
to the gas 3BPpFyenBrenduErerenEN22VARRER ARAMACTatYi vy BaPPPFYNGY stcti onal
shape in the 10 vacuum chanber 11. It is to be noted here that, while the
gas suppl yi pgeepdrel epgat 122 is di sposed in the vacuum chanber 11, it may
ot herw se be di sposed outside the vacuum chanber 11 only if a gas supply
port 21 which servasridseman Zr axfnrlie ofa theatyas eupplstianplenids el enent
provided in the vacuum chamber 11 so that the source gas
in the vacuum chamber 11 may maintain a vapor phase state.
The substrate holder 12 provided in the vacuum
chamber 11 is disposed such that the substrate mounting
face 12a thereof extends substantially perpendicularly to
the horizontal state, and the substrate mounting face 1l2a
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 1l2a 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



22 is comuni cated with the inside of the vacuum chanber 11. In this
‘instance, also the circunference of the gas supplying end element 22 is
covered with the heater 17. The gas supplying end el ement 22 supplies the
source gas together with the carrier gas toward the substrate nounting face
12a of the substrate holder 12. Here, the gas is supplied in an el ongated
rectangul ar 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 ement 22
has a rectangul ar openi ng shape and is forned such that the opening
dimension L1 in_the Ionger side direction thereof is greater than the

openi ng di nBARPAHTGRT i h°t ARSShoPERr side direction and is greater than the
width L2 of the substrate S to be nounted in gigredete m ne state on the
substrate nounti ng ¥ S BEPPRYE ShSRRAT EHhet bt tHe! Supptyihg end
el enment 11 22 is varied toward the gas suEpIy,port 21 havi ng such a shape
as just des@ffbedPPPYefePEBPY4Llthe gas SUBRLYi RgPends eFemRAtte2 &% forned
such that, for exanple, the opening area Cl of the gas supply port 21 is
subst anti al 8y egdatheveoheteuppeyseereonas avenlr2sofrchetyasardpaly pi pe
23. Here, the supply sectional area C2 is a cross sectional area of the gas
supply pi peg28 snppheingnendcelenaher 2At cahneateédstdethdheteéorendf or
exanple, as seen in the figure, the gas supplying end elenent 22 is forned
in such a shépehtéhgtsi supplygratipal £§. expanded toward the opening width L1
in the longer side direction of the gas supply port 21 and is gradually
reduced toward theoxpen digeadi mense e Mfor 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.

Further, 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 N;, 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 1s introduced from the pipe 18 into



in the shorter side direction. Due to the configuration described above,
‘the source gas is flowed in a uniformpressure fromthe gas supply pipe 23
to the gas supply port 21 of the gas supplying end el enent 22 together with
the carrier gas. The gas supplying end el enent 22 forned in such a manner
as descri bed above is disposed such that the gas is supplied in the sane
direction toward the substrate nounting face 12a therefromand is disposed
further such that the source gas is supplied, for exanple, in a
substantially perpendi cular direction toward the 12 substrate nounting
face 12a. It. is to be noted thﬁé,%mhile L{ i s described here that the

t

source gas FREsTPPFFRAITH AR ALFGF 1§ pRPD SRR AT i ARt FORE fDwar d
the substrate nmpuntjng face 12a, the gas su glyigg end el ement 22 may
ot herwi se b228i $PosRe SVLCHCE hARS t FPR r%%ug & t5-supplied in an oblique
direction to the substrate nounting face 12a. Further, the |onger side
direction of the g&d¥ tigptyrisiana®l SktditiPiRostbnits HAINeTRS perfdt cul arl y
to the direction of the sliding novenent of the substrate nounting face
12a. Here, thackedhersibssraghethptinheagedacaridari gas| PdabP§ noved in the
direction toward the depth of the drawi ng as descri bed herei nabove, the
| onger si desdppeétedioho(Wndesoopeni agsdsveptyonpuneet . gas supply port 21
coincides with the upward and downward direction on the draw ng. Further,
the shorter side divredieron afgdheflgas sapploopordl Appasrdthes déptdam se
direction on the drawing which is the sanme direction as the direction of
t he slidi ngppovededt for the pipe 18 and can regulate the flow rate
of the carrier gas.
The gas supply pipe 23 1s 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 is inserted in the vacuum
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 square

shape) and is connected to the gas supplying end element

22 which has a varying supplying sectional shape in the

10



Further, since the gas supplying end elenent 22 is fornmed such that it
‘exhibits a gradually increasing width toward the opening dimension L1 in
the longer side direction of the gas supply port 21 as described 13

_her ei nabove, the shape in side elevation of the gas supply port 21 as
viewed in the direction of the shorter side is forned in a triangular shape
whose bottomside is the longer side of the gas supply port 21. In order to
use the organi c vapor phase deposition apparatus having such a
configuration as descri bed above to forman organic thin filmon the
surface of a substragﬁ%s ige substrate S covered with a mask (not shown)
is first mURTeE on'$MeYiked substrate hol der 12 as seen in FIG |A

Ther eupon, the substrate S.is nD%%% d on Hgf substrate nmounting face 12a
such that the dirédtitdh $F Bhédi E%qrc?ntL Yof % 4t% S coi nci des
with the longer_ side direction of the gas supply, port 21. Then, the
substrate n%ﬁﬂ@1%bn$a%%dl?%em%ngl?%ab?ydh%9%§g¢nlghgh%h%ﬁ?%ﬁmside direction
of the gas supply port 21, that is, in the depthwi se direction in the

drawi ng, bychaBb&r | H} ngl kreRHan? SheFHESe hee sébip?aee PoFERde 18he Meanwhi | e,
for exanple, inert gas is introduced as the carrier gas fromthe pipe 18
connect ed tvacwenmcahapleer ght supyl yf sougee APOPhY cdPehe 3burieeclas supply

source 41 so that it is mxed with the source gas evaporated by the heater
17. 14 serves as an air outlet of the gas supplying end element

22 1s 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 rectangular
shape to the substrate mounting face 1l2a.

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 Wl 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



Then, the source gas mxed with the carrier gas is supplied through the gas
‘supply pipe 23 and then fromthe gas supplying end el ement 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 nmounted on the substrate nounting
face 12a. Meanwhile, since the substrate nounting face 12a slidably noves
in the depthw se direction on the drawi ng, the source gas supplied in an

el ongat ed rectangul ar shape in the upward and downward direction of the

bstrate S on, the draw pg is. deposited h | | f th
Surtace of Fh-SUBSETat el S HEbNEDD Bhe { FEPRLbSET Bt &2 htFY 119 TAEB 123 to

form an orgagic thin film It s to be noted that, while the exanple
wher ei n t heSRaBSt 78t 9% 4e2otEP8d- with a mask (not shown) is described in
t he enbodi nent, the present invention can be %ﬁplied al so where an organic

thin filmis formedr e he W H3S P ThES e 4heSubstrate S

wi t hout nmounting a mask. According to the organic vapor phase deposition
appar at us hB9rRgdseesh atkanf | §oF atxeRPAS . dEBer PP aBodES2t hek §hsTREppl yi ng
end elenment 22 is formed such that the gas is supplied in an el ongated
rect angul argshapeppbytherts521l sgbsvbatenmbahivngatateta2bhangdubesydes is
formed such that the opening width L1 in the |onger side direction of the
gas supply pectilialhaseaopenbhgthasgasrevbphyubapeshipe Hergyr édter t han
the dinension L2 of the substrate S nmounted in a predeterm ned state on the
substrate nmeuppingséaceoi2a. a¥berefote, at heosawsaateonal aseguppl tkd in an
el ongat ed rectangul ar shape over the w dth
gas supply pipe 23 on the inner circumferential wall side.
Therefore, for example, as seen in the figure, the
gas supplying end element 22 is formed in such a shape
that it is gradually expanded toward the opening width Ll
in the longer side direction of the gas supply port 21
and is gradually reduced toward the opening dimension Wl
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 the same direction toward the substrate
mounting face l2a therefrom and is disposed further such

that the source gas is supplied, for example, in a

substantially perpendicular direction toward the
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of the substrate S in accordance with the shape of the gas supply port 21.
Then, since the substrate holder 12 has the sliding mechanismfor slidably
novi ng the substrate nmounting face 12a in the direction of the shorter side
.of the gas supply port 21, the source gas supplied in an el ongated

rect angul ar 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 uniformly on the surface of the substrate S,
and an organic thin filmof a uniformthickness can be forned. Accordingly,
an organic thin filmof a furager ug'forn1fi|n1thickness can be fornmed, and
an organic FF%ﬁFr% t PPRYEEREnBAL S %%r which is free fromirregularity in
| um nance even where it is applied tq a large screen can be fo d. 16
Further, accordingtodne &t eﬂﬁ‘te%a%tpﬁg%]eledép%sﬁi%?%%t %f the
present enbodi nent, since the gas supplying end elenent 22 is disposed such
that the sotPe&k §as PeUEGRpPREdIFnSEPRLbSEanti &l PYPPEFPERAT €Yl ar direction
toward the substrate nounting face 12a, where a mask is used to form an
organi c thi REFPERfIIguiRadEhreFféeh Eanape pRevenbelratsnsediehidy,

di spl acenent of a forned filmpattern can be prevented. Furthernore, since
the gas supphgepbie, 2thpsgfdr ABEPSHENTt ARE ehemepeniAgmayeat@rvhéeeof is
substantially equal to the supply sectional area C2 of the gas supply pipe
23, the soubcedgapobednsthe ghststppl yoprpe @3sflewsupplihed fheagas
supplying end el enent 22 while maintaining a uniformpressure together with
the carrieropasquéhaetetoréont he shar sebgasacanmbensipgl fedeunRéorm y from
different portions of the gas supply port 21 toward the substrate nounting
face 12a. It is torbetinot pdeidalongdit | €idé ditecpresent ebaghdrent, the gas
supply port 21 and the gas supply pipe 23 are formed such that the opening
area Cl andstppisuppky sectkesalisaseBsE2ndiglsiibptapehal byiequal tbo each

ot her, they nmay be formed ot herwi se such that the opening area of the gas
supply port+8% h$rackibhl ersenkl 81igkAgt Rb§ehBtangetnsi BaBs@rptESSUre is
applied at the gas 17 supply port 21, the source gas can be supplied

uni formy f&ggh¥§5%og§cg0ﬁggqns of the gas supply port 21 in a state
wherein it 1s further diffused in the inside of the gas supplying end

el enent 22. Furt h_eﬁg]gé e,sf\@‘jﬁéet i nsﬁggtpﬁ_eég%uﬁg@%ﬁf@@é 1306 sliding
mechani smis provided for the substrate hol der ,
slidably moved in the direction toward the depth of the
drawing as described hereinabove, the longer side
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 gradually increasing width

toward the opening dimension L1 in the longer side

direction of the gas supply port 21 as described
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alternatively a rotating nechanismhaving an axis of rotation at the center
‘of the substrate nounting face 12a nmay be provided. It is to be noted,
however, that, according to the organic vapor phase deposition apparatus of
the present enbodi nent, since the source gas is supplied in an el ongated
rectangul ar shape over the width of the substrate S as descri bed

her ei nabove, the sliding nmechanismis nore preferabl e because the gas can
be supplied uniformy over the overall area of the surface of the substrate
S. Further, while, in the present enbodi ment, the gas supply port 21 is

di sposed such_that. the djrection of_ the Iogggé%éide é?e{ﬁgf ggincides W th

the upward ARESHOWRWAT 0 GIF ettTRR dh Thac draw hg- ahdot he''di ¥28tion of the
shorter side thereof co%gcides_mﬁth thetdep hmﬁsg.direft'on on the draw ng,
t he gas supﬁ?@pﬁﬁr?oﬁﬁ vadt FeF RS el BetRF sPOERAT LR Ot hERe ¢ RRCHFFECti on of
t he 18 | onger side thereof coincides with the degthmﬁse directiop on the
drawi ng andStfe #FrEefPeR 5F fhEriABFHERT sPRRPENERERF ROFheNdeLdfi th the
upward and downward direction on the drawing. In this instance, the
substrat e nbOAt1pBIeECcEIdPa0f sthBVEAS| AUPREY dPPEEL£bn of the shorter side
thereof, that is, in the upward and downward direction on the drawing in
the plane of the subsirdae wUWAS g 9 sxIAPEC aRMe B4R MERAETHa s m
Further, while the gas supply port 21 is forned such that the opening width
L1 t hereof appéhetdsrksving sfichhe tonfégusationsagréaseribadnabhee
di mrension L2 of the substrate S nounted on the substrate nounting face 12a
in a predeteonfoed shabegahhe opéni Adlmi dhhthe sayface of a
substrate S, the substrate S covered with a mask (not
shown) is first mounted on the fixed substrate holder 12
as seen in FIG. 1A.
Thereupon, the substrate S is mounted on the
substrate mounting face 1l2a such that the direction of
the dimension L2 of the substrate S coincides with the
longer side direction of the gas supply port 21.
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 source gas evaporated by the

heater 17.
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ot herw se be substantially equal to the dinmension L2. 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 uniformy and efficiently on the
.surface of the substrate S. Further, while, in the present enbodi nent, the
openi ng shape of the gas supply port 21 is a rectangul ar shape, the present
invention is not limted to this, but the opening shape of the gas supply
port 21 may ot herw se be, for exanple, an elliptical shape only if the
openi ng of the gas supply port 21 is formed such that the gas is 19
supplied in an el ated .rectangul ar shape to .the substrat.e munti.ng face
12a. It is to be g[g]t%é]d FnEVeY - T FA° f‘Hé‘eéitpévrﬁtr}fg T RegaE sg&ﬁpllfgport 21
preferably has a, rectangul ar shape since the, source s,_can be supplied

uni formy a?‘é%pfjoe nﬁhf)%‘rl‘iﬂ? ohise o‘ga? HEURRHE PR S %%e?"g(gyt]?%na 5UP e-the
uniformty of the source gas to be supplied to the surface of the substrate
S. Further ndt e, STRPIHEPPr eR&nt I ¥RPHi fent Rt g ake SUppI SAHEPEhd &l enent 22
has a triangul ar shape as viewed in side elevation forned such that it
gradual |y iaeresgesit heIqi diB- t FSE U RBward e FOWEeidRF Wdia? (L 5h t he

| onger side direction of the gas supply port 21. However, the present

i nvention ish@otarrheredas ols hsuprbiuedt he Hae dLppryiew b%@l%¢gﬁ%h?yzz may
have any of such shapes as shown in FIGS. 2Ato 2Conly if it is forned so
as to supplgnthergasmank ah tdeaydt tderser bagal @f thapeubstrheestibstrate
mounting face 12a. More particularly, the shape in side elevation of the
gas suppl yimguehddebenehnt 2@basrytewedunhinpefaceetiaon of the shorter side
of the gas supply port 21

Meanwhile, since the substrate mounting face 1l2a
slidably moves in the depthwise direction 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 1l2a to form an organic thin film.

It is to be noted that, while the example wherein
the substrate S is covered with a mask (not shown) 1is
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
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may be a rectangul ar shape expanded in one stage in the direction of the

"l onger side toward the gas supply port 21 as seen in FIG 2A. O, the shape
in side elevation of the gas supplying end elenment 22 as viewed in the 20
direction of the shorter side of the gas supply port 21 may be a stepped
shape wherein it is expanded stepwi se to increase the wwdth in the
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 sem circul ar_shape in_side

| evati.on formed sp as to_increase the
length in tPAEPHFTRCE i BADF 1 %e’ T SRge as?%ée?%ﬁké%ﬁth% é%gn%%p%T€hport 21 as
seen in FIG_ 2C \Were the shape in sjde el evation of .the, gas,  suppl yi ng end
ol oent 22 HC DERRrgPTHL NG AL S KRt gt af 1S HLERICE St P Shapkt dhceT
sem circul ar. shape as seen in FIGS. 2A to 2C, since the oggosite side walls
whi ch form ERe SRdr3erPLy deerbf2l nehese WHPIHI port 21X FLeMEUHAE suppl vi ng
end el enent 22 are provided substantially in parallel to each other, the
source gas SupPeibY Iromtehetipar SuPplimpesion1l? sObrER@nt @S FFdRT bei ng
diffused in the direction of the [on%er si de and the advancing direction of
t he source Bmagnta® be arpapdeterninge shake dPReklhe otubdtBahe gher degree.
Accordingly, the source gas can be uniformed between the central portion
and t he endmpentiogsfatet heasurflesee fofra hetlmubsw atate®:idRarits cul arly, if
t he shape in side elevation of the 21  gas supplying end elenent 22 is a
sem ci rcul asuspapeq iheantdkogastsdppitytaggehsar ebeapat oR@r does wdithave a
corner portion at which the gas is likely to stay when conpared with the
al ternati veocagskeWgehetRatB8esgas 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
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 dimension 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 uniformly on the surface of the substrate S,
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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supplying end element 22 is formed in a rectangular or stepped shape in
‘side elevation. Therefore, the gas supplying end el enent 22 of the

sem circul ar 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 elenent 22 is a triangular shape as in
the present enbodi nent, for exanple, if a tubular head extending with the
openi ng shape of the gas supply port 21 is provided, then the side walls on
the shorter side of the gas supply port 21 of the gas supplying end el enent
22 are provided sybstantiall igfpar | | el tore%pq other and can control the
advanci ng directi o’ etrhea&éé)r 0 Ehat® i may Hot e Widehed toward t he
substrate S, Therefore, the.gas suppl ying end el emrent 22 of the tr.iangular
shape in sitRPYFEVRT GHRPATRTT &F rtg}b‘%/é? TR BRI YOS i § HICAdVENt ages
to those achi eved where the_gas supplying end el enment 22 has a semcircul ar
shape as de3@§ i PRPEHE 0t DECBRR T oF pat 2L IR S ERbodhidentie22  1n
the present enbodi nent, an exanple is described wherein the gas supply pipe
23 i s conneg?eEce oIdhel yasurRibbtYi Hy @ndules emehia Dby soe¥prRdi®melas is
supplied to the gas supplying end elenent 22 in a substantially

per pendi cul @i refttieen i brwandt blee ssipps Y ake dneetins HiCe hb2yaswkerehe gas
supplying end el ement 22 descri bed herei nabove in connection with the first
enbodi nent .m#dsk skenused FtG £@An aheoyaan sapphin pf pbm23a i shadewect ed
substantially perpendicularly to a side wall 35 which forns the | onger side
of the gas sfippty pantblpoéveéheedas GupEguarglond dlspimderNhitsoch & hat it

> formed film pattern can be prevented.

Furthermore, since the gas supply port 21 is formed
such that the opening area Cl thereof is substantially
equal to the supply sectional area C2 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 C2 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. In

this instance, since a pressure 1s applied at the gas
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comuni cated with the inside of the gas supplying end el enent 22. Mre
‘particularly, the gas supply pipe 23 is connected to a portion of the side
wal | 35 on the base end side of the gas supplying end el enent 22. Here,
while the side wall 35 is forned in a substantially triangular shape whose
bottomside is the |longer side of the gas supply port 21, the base end side
signifies a portion proxinmate to the vertex of the triangular shape. Were
such a configuration as described above is enployed, the base end side of
the gas supplying end el ement 22 connected to the gas supply pipe 23 in the
first enbodlnen IS C

i ted, h le th
gas supply %?B% Y% c%ﬁneﬁ@%dsgﬁhg?a%%gang e%p%%ﬁ%}ce :r?§€?dnﬁ£; gidee

wal I 35 of the | onger side of the su port 21 of as suppl ying
end el enent£590 Y l%?%s%hfttﬂ%%n?gohh?sgg tSYPRTY 3Pt b %ﬂ'%ﬁ but only it

is necessary for the gas supply Ee 23 to be connected, such that the gas
i s suppliedSthERefRBRFLD %hel@a§u§ Rer yihffepadel Rkt H@side ot the
substantially perpendicular direction with respect to the supplylng
di recti on ofashaupasyireneitecyasertippfyi ng end el ement 22. Thus, the gas
supply pipe 23 may otherw se be connected to a side wall 36 mhlch forms the
shorter side of tHaigdw ity Worke 21in Fure Heresei |eniadinenfes cilided t hat
the gas supply pipe 23 is connected to the side wall 35 on the base end
si de of thesyasisgppkghagiendiel @rentid2? fiore freesadistiraentiordes hot
limted to this, but the gas supply pipe 23 nmay otherw se be connected to a
portion of hbeeshdeiwall, 35roathéngneachénishehgenteranfakhe sfde wal | - 35.
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 1s supplied in an
elongated rectangular shape over the width of the
substrate S as described hereinabove, 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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It is to be noted, however, that, in order to diffuse the source gas
‘efficiently in the inside of the gas supplying end el ement 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,
t he gas supply pipe 23 is disposed on the 24 base end side of the gas
supplying end el enent 22 on the side wall 35. Were such a configuration as
descri bed above is enployed, the source gas is introduced into the inside
of the gas supplying end elenment 22 through the gas supply pipe 23 as
indicated by an arro r k enl arged.t an view of the gas
e28hg

. rBo%n S‘-ga{é‘ al  epl arge eofmg}r

supplying e 9 BF enen hat he b %%pvy pi pe 2% %) T 3B. Then, after
t he source %as col |l i des m%th an | nner idﬁ mgll ogﬁosin to the side wall
35, it is sUpPEFEHCTnPR ERGt AT +AsEYi hRE net TRSTHR™ o Tt hS g&ROEHDDI yi ng
end element 22 in a substantially perpendicular direction (arrow mark A)
toward the S4Bt FaRECRBURPIRGIFaEeibh thefervrbsd B 3AYNY¥REH t he gas
supply port 21. According to the organic vapor phase deposition apparatus
havi ng suchdareehiPyuPat Foh A52WeREr | bed Hbdvelnshiahdr i aitifest® t hose
of the first enmbodi nent can be anticipated. Besides, since the gas supply
pi pe 23 is vownbthgdiaeet héaghs moppiyingteaddereaehen20fstied that the gas
is supplied therefromto the gas supplying end elenment 22 in a
subst anti al sjoptepentideutherdifecthah to,the thpphyvagddindctdpenvafdt he
source gas fromthe gas supplying end el enent 22, the source gas fromthe
gas supply @ipec2Bosobhi tles drshitdeinnhke plaeewaf| tbhé shesRbate

mounting face 12a by the sliding mechanism.

Further, while the 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 dimension LZ. 1In

this instance, since the source gas i1s supplied only to

the surface of the substrate S8, 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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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 uniformy in an el ongated rectangul ar shape
toward the substrate nmounting face 12a. Accordingly, an organic thin film
having a filmthickness of a higher degree of uniformty can be forned, and
an organic light emtting elenent |ayer which does not exhibit irregularity
in lum nance even where it is applied to a |arge screen can be forned.
Further, according to the present enbodi nent, the gas supply pipe 23 is
connect ed substfntéally erfendicu arly to tge side wal]| 35 which forns a

| onger si de>OFPThe? ghd {Uppt Y Port o¥e¥ﬁ%n%% SEUPITET i ehd el ement 22 and
besides is connected to the sige ma{é 35 on the bggf en%ﬁiigf of the gas
suppl yi ng eAdPRFERERIMIN P& B30T et 2% he Hodrtd Q& O FUsed
efficiently in the inside of the gas supplying end el enent 22 and supplied

fromthe gaBhabphh§ PoeRing. oftthe 93 pelpltedPPEer e?t NRFSIORRPEY abP®xanpl e
where the shape in side elevation of the gas supplying end elenent 22 is a

triangul ar 8hapetasaabatrshape $hecpreBentophgeng#dncis PRtSEPPIied to
this, but can be applied also to any of such shapes in side el evational as
26 shown unifFoGEly2Also RC. efidhpedt Enboddfiebld $wbsheape esearelybodi nent,
an exanpl e wherein the gas supplying end elenment 22 in the first enbodi nent
is divided totasaupéuthti tyidbrgasy foédwtpat bsuBde gas to be supplied

to the surface of the substrate S.

Furthermore, in the present embodiment, the gas

supplying end element 22 has a 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 shapes 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 1l2a.

More particularly, the shape in side elevation of

the gas supplying end element 22 as viewed in the

direction of the shorter side of the gas supply port 21

may be a rectangular shape expanded in one stage in the

direction of the longer 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
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As seen in FIG 4, the gas supplying end elenent 22 in the present

"enbodi nent includes, for exanple, 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 fl ow
paths 31 are di sposed along the direction of the |onger side of the gas
supply port 21. Here, the gas supply port 21 to which the six gas fl ow
paths 31 extend are formed in a uniformy divided state so that, for
exanpl e, the opening areas thereof may be equal to one another. Were such

a configurgéion as descrj bed above is, enployed, the source gas
distribute +ﬁe?ﬁﬁp%i%gg %efT%%fE%fhglgi ?ﬁrg% hg?%es%%%f%u%%f§ %}pe 23 and
is supplied in a substantigllg vertical, direction arro¥/ ék A%ef omt he
di vi si onal B2% Beppl SEpePtd 237 2R0a AT At stibst T at ¥ RUNT i nECP%teS 193,
According to the organi c vapor, K phase deposition apparatus havipg such a
confi gur at i bRCEAFRsErf pEHIERoVR, the d1EPRT+Ar QbVERT agRRItb THoSe of the
first enbodi ment can be anticiﬁated. I n_addition, since the gas supplying
end el enenttoPardciii@egas heupPLy aPoghs2t | dfv pathsiB1FGFvi 88d toward the gas
supplying direction in the inside thereof and extending to the gas supply
port 21, the gas dvniglfao thre PwPsupplsidyy emvatiaremt 2Ahe 9af stri but ed
in the direction of the |Ionger side by the gas flow paths 31. Therefore,
t he source gasptahndeesdppléemenhol2agstuibuedninf tbesdbuecason ahi f orm
| am nar flow having the directionality along the gas flow paths 31 in an
el ongat ed rektasnutaershape dfonhéheadi vuppdnapoghas2suppliybpoat 21 to the
substrate nounting face 12a.

semicircular shape in side elevation formed so as to

increase the length in the direction of the 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 which 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 S.

Particularly, if the shape in side elevation of the
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Consequently, the distribution of the source gas to be supplied to the
surface of the substrate S can be controlled to a higher degree of
uniformty. Accordingly, an organic thin filmof a filmthickness having a
.hi gher degree of uniformty can be fornmed, and an organic light emtting

el ement | ayer which does not exhibit irregularity in | um nance even where
it is applied to a |large screen can be fornmed. It is to be noted here that,
whil e an exanpl e where the shape in side elevation of the gas supplying end
elenment 22 is a triangular shape is described, the present invention is not

limted to thss bu can be Zg maggl%gd.glsostgignx o{agug sgapes in side
el evati onal 738 2hB yingF?E%. %3 to-2C EurtherTWni Fer e n°r ik tescription

of the preseﬁt eppodi nent ag exanglg ii desgr%?eﬁ wherein a plurality of
gas flow path€®3t"arg*pr oUPHeE 17 the FhsPgRtof <t 1RSHakP uBﬁYgiﬂg end
el ement 22, the present invention is not limted to this, but the gas
suppl yi ng eRBTREENBAEL29N 1Ay WRVENaReoFaguth ShEBLE 88 SERW VheRIGS. 5A to
5Conly if the gas supglying end el enent 22 is shaped such that it is
di vi ded i n ERABPAARSHJEL hekbefatbernativhecaas wagreensthpl g@d uniformy in
an el ongated rectangul ar shape to the substrate nounting face 12a. For
exanpl e, ifsprPPsristaped diemestodzwab| §oBpedr éndpspestdngnlaheocrnsi de of
t he gas supplying end el enment 22 as shown in FIG 5A, then the gas can be
di stri but edstappednbllapa theskidagetevatéodi r etie ot wfe t hehgassuppl y port
21 in the inside of the gas supplying end el enment 22. Consequently, the gas
can be suppbkupdluynnfoentiyeiliamantek®dngét €der eenangutatashapeptoithe surface
of the

side elevation 1s more preferable than that of a

rectangular 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 shorter 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 S.

Therefore, 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)
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substrate S. The shape of the diffusion walls 32 is not limted to the
“prismshape, 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 direction of the |longer side of the gas supply port
21 in the inside of the gas supplying end el enent 22. More preferably, the
arrangenent pattern of the diffusing walls is fornmed in an optim zed
arrangenent pattern so that the source gas may be supplied uniformy in an
el ongat ed rectangul ar shape to the surface of the substrate S. For exanple,

if the filmthickness distribution when an organi in.fil foryed on
the surface of théxhﬁ&ﬁrgﬁ%§%§qr?ﬂﬂﬁé%ﬁ qé |§§§Q§£ﬁnﬁﬁ 4n§q{ ess at a
central portion than at end portions of ghe substrate theggthe arr angement
pattern of YRETEHFf LRF PP Haf FRPEY PHPEhe3 i hsi TRPBFCERE bas %ﬁ%??lng end
el ement 22 may be formed such that the diffusion wal|s 32 nmm
concent r at eSUBRLYHRT efd p3E EHBRE oFf PRetiat SRppPFP nhS ePdPR} %%n?ozz o)
that the gas may be supflled by a greater anobunt to the central portion.
Further, thehgagasuppPyingnenanel eheRen22anini ackwaetanplatayity of gas
fl ow paths 33 divided stepwise in the upward and downward direction on the
drawi ng t onvaedpehéisupptydhgediient tonthe sheplusnohiizeehepnobft heegas
flow paths 33 has a plurality of diffusion chanbers 34 for diffusing the
gas as seengas &tGh8Cyaslesepplhingasndsetepphted2fdesgribedexanpl e, six
gas 30
hereinabove in connection with the first embodiment.
As seen in FIG. 3A, the gas supply pipe 23 1is
connected substantially perpendicularly 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 formed 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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supply ports 21 disposed at the diffusion chanber 34 as a final stage of
‘the diffusion 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 can be supplied uniformy in a state wherein it is diffused
sufficiently in the inside of the gas supplying end el enment 22. (Fourth
Enbodi mrent) In the present enbodi nent, an exanpl e which includes a
plurality of such gas supplying end elenents 22 as descri bed herei nabove in
connection with t fir nbodlne s ri bed ab e. As seen |n FIG. 6,
t he organi c vapor %ﬁ% osﬁilo ara ﬁ%zln%Fh§5§¥%séﬁF;eﬁ%§&

i ncl udes, for ex three S su S 23a to, 23c upply
pi pes 23a tBlQ%cggpéslﬁ%%??%H S?%gg%%Eﬁﬁ h%ﬁﬁ%?niic%%ﬁrg%nﬁ%cF%ﬁ to
correspondi ng _gas supplying end_el enments 22a_to 22c, respectively._The gas
suppl yi ng efigd %I%ﬂﬁ%t§5z?5 theobendre Frdpotdtia %?fu%?gﬁ%%eﬂo¥glé}lonshlp
in the direction of the shorter side of the gas supply port 21, that is, in
t he dept hwi 38 Hh?e@??oﬁuﬁﬂlfh%gd?%ﬁnﬁbe%ﬁﬂtlgz ntB%pBE?ﬁ%nFelatlonshlp to
the substrate nmounting face 12a. 31 Further, the fas supply pipes 23a to
23c are i ndipvenaiery esdnnett bémibed EQUFbéSgaEUEU%% Yy &butee 41 (refer to
FIG |A). Wile the plural gas supply pipes 23a to 23c here are connected
to the soursecgasasuppby sherges43uppinepibsezd pdubal Foynetteduseehgas
supply sources 41 may

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.

Further, 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 supply pipe 23 is disposed on the
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be provided in a corresponding relationship to the gas supply pipes 23a to
"23c. The gas supply pipes 23a to 23c have gas flow rate 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
O 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 & st.gesc%iggg, ginilar agganta es,to tgogg of #he first
embodi ment RATE b2 AnT T UF pal eS| R AR bAT i PG The g ppryHAg end
el enents 22a,to 22¢ aée j uxtaposed in the direction of the shorter side of
the gas supptyepbitli2d®and the gas is supplied in an el ongated rectangul ar
shape over the width of the substrate S fromthe respectjve gas supplying
end 32 el enent s WErq @0 i COYEIEAT IRE Sfpplassdr HRE P Difer’d | area of
the surface of the substrate S. Further, since the gas flow rate control
appar at us af@PpePYeHdetine ndpyraaadsy iorinheodaseduppty PrpesnoBact@f23c, if
the gas flow rate control apparatus are adjusted in accordance with a film
t hi ckness othangasgavwbplyhig éndineiemeetfdi nedrovtientha gagamiePinin fil m
having a uniformfilmthickness can be forned. In this instance, even if
t he slidi ngpipehadi sm fndiocevedgbyhensabsovanaerkoBninng paceidla in the
direction of the shorter side of the gas supply port 21 is not provided for
t he substratrlhogder tdg, plae sbewcef gasecgasbsupdeppsngedndnetemahy on t he
surface of the substrate S,

22 and the gas supply pipe 23 of FIG. 3B. Then, after the

source gas collides with an inner side 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

substantially perpendicular direction (arrow mark A)

toward the substrate mounting face 1l2a (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 element 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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and an organic thin filmof a uniformthickness can be fornmed. Accordingly,
"even if the sliding nmechanismis not provided for the substrate hol der 12,
an organic thin filmof- a high quality can be fornmed at a | ow cost, and an
organic light emtting el enent |ayer which does not exhibit irregularity in
| um nance even where it is applied to a | arge screen can be fornmed. Wile,
in the present enbodi nent, an exanple wherein the sane type of source gas
is supplied fromthe gas supplying end el enents 22a to 22c is described, 33
different types of source gas may otherw se be supplied fromthe gas
supplying end el enents 22a hi s, i nstance,. the gas s%gply pi pes

o] ﬁZc. I n %

23a to 23c e TR W HRRAITIY cOhHRRTIEF o HFFSGRIT oes T (¥ SSur ce gas
supply sources 41 from one another, Then, if the substrate nnunting face
12a i s novedPFnithe HEPFRWRRTE T etti vbh BT THRed| Fut hhChehhni 7 tifen a
| ayered filmof organic thin filns wherein the source gases supplied from
the gas supph§idg ehdtlf ewdht SURRAY 0 20Rd o2 LeBeR 4| ¥2T yPReposi t ed can be
formed on the surface of the substrate S, and each of the |ayers can be
f or med mjthS%PBh%$@r%$¥f@ﬁ$iﬁié%n@%s?lg%g%ﬁ%Q,r%ﬁt@@@%%@é %%@ﬁefiln1doped
with a different type of raw material can be formed with a uniformfilm
t hi ckness ohovaedstunéasebstrahe moubstiagef&elt24s to be noted here that,
whil e an exanpl e wherein the shape in side elevation of the gas supplying
end el ement 22 is rcdondingilyey sshapeydrsi degcim beid,m tHeer jpreesenfilimvention i s
not limted to this but can be applied also to any of such shapes in side
el evati on aShickness of a higher degree of uniformity can be formed,

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.

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 supplying end

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 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

applied also to any of such shapes in side elevational as
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shown, for exanmple, in FIGS. 2A to 2C. According to the thin filmformation
“apparatus having such a configuration as descri bed above, since the gas
supplying end elenment is formed so as to supply the 34 gas in an

~el ongated rectangul ar shape to the substrate nounting face, the gas can be
supplied in an el ongated rectangul ar shape to the surface of a substrate
nmounted on the substrate nmounting face. Further, if a sliding nmechanismfor
novi ng the substrate holder in the direction of the shorter side within the
suppl ying range of the gas having an el ongated rectangul ar shape is

provi ded, then by, sl ly ving.the substrate nounting face in the

di rection o?h?%% %%o#f . %Dt%h%%‘the gas is supplied, the gas supplied in
an el ongated rectangul af shape can be supplied while it is scanned in the
direction of TfHEd ?@&m%?ﬁg on the surface of the substrate.

Consequently, gas fornmed fromfilm formati on conponents can be deposited

uniformy in the SUYfdce BR&FVT SMRKERast 3dt €Xmd & WHLE i Ithhavi ng a

uni form filmthickness can be fornmed. Further, where a plurality of gas
suppl y portgaarasupRky ipdsend alehenti ¢ecitobhof fihet sprppe@imeitel®i thin the
gas supplying range, the gas supplied in an elongated rectangul ar shape
fromthe gadisippiyipbrtes Rhwrdbltsvippfi eds ofbevwthatbhiobter side direction.
Consequently, even where the substrate remains in a stationary state, gas
fornmed from fil m fAer retdronirc diijfonent sshoargdse dapolsiitred and faramgnti 22 he
surface region of the 35
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 divided
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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substrate and a thin filmhaving a uniformfilmthickness can be forned.
"Accordingly, where the thin filmfornmation apparatus is applied to
formati on of an organic EL display device, an organic light emtting
_element | ayer which does not exhibit irregularity in |um nance even where
it is applied to a |large screen can be forned. 36 Clainms 1. Athin film
formation apparatus which includes a vacuum chanber, a substrate hol der
provi ded in said vacuum chanber, and a gas supplying end el enent for
supplying gas toward a substrate nounting face of said substrate hol der,

characterized in_that sajd gas. supplying.end elepept | 0 ? as to
supply the 65@1?%ra%&%?% %%%%dt?egﬁ%%au grggﬁa%%ggg %%?%ééﬁgg r% @ nount i ng
face. 2. Athin Eiln1fgr tion apparatus accordi.n 29 claim 1, o
charact eri z88 PRATtRAP2EERd g@é Atptiithg Titf el Ehef ﬁss"fpé?%@]dl%o o4 1o
supply the gas in an_elongated rectangul ar shape over a '?t . of .a
substrate n%hﬁ?%ﬂto%zséPﬂggﬁB§tF%?epﬁgﬁﬁ%iﬂ@sfgkgw %?t9§r%'ng%Yfﬂ??ornation
apparatus according to claim1, characterized in that said substrate hol der
i ncl udes a 5PVAFAgthecHani SHPPLY IngvingeshiansibstPat enabift FRgTAEe of
said substrate holder in a direction of a shorter side of the supplying
range of thengasxtAndhngasot hbeevafgatbllyeePtihgdlar tBRa@gas gomAnghin fil m
formation apparatus according to claim1, characterized in that a plurality
of gas suppkyi hhecegdsebvnphysndr endi spewedtparalbetligtihbutdilr ot tba of a
shorter side of the supplying range of the
direction of the longer side by the gas flow paths 31.
Therefore, the source gas can be supplied not as
turbulent flows but as a 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
supplied to the surface of the substrate S can be
controlled 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 element 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 1s a triangular shape is described, the

present invention is not limited to this, but can be
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37 gas which has the el ongated rectangul ar shape. 5. Athin film
‘formation apparatus according to claim1, characterized in that said gas
supplying end elenment includes a plurality of gas flow paths divided toward
.the gas supplying direction in the inside of said gas supplying end el enent
and extending to a gas supply port of said gas supplying end elenment. 6. A
thin filmformati on apparatus according to claim1l, characterized in that
said gas supplying end elenent is formed so as to supply the gas
substantially perpendicularly toward said substrate nounting face. 7. A

thin filmformtion aratus according fo claiml, .characterized in that a
gas supply %%? 9 %Q?% g%sa%%p%fy?%ﬁhe%%a%?%n%%tS%%ef%;%%%gf%n%gcﬁsa
manner as to have, an fggni$g are substantially equal to or snaller than a
suppl yi ng s&BeVBnit BfR83- o YasCsupply pipe for supplying gas to said gas
supplying end elenent. 8. A thin filmforpation %gggratus according to

claim 1, characterfiZdd'§hy tHutlS gds CtHHSI T RE i ettt said

gas supplying end element so as_to supply the gas to said gas suEpIying end
U

. ply 1t .
el enent frofPRCALPeRE} ORN SEHITRAE| AF | Y peF pehdi CReEeIR 02t REUEAPPFYi ng

direction of the gas fromsaid gas supplying end element. 9. A thin film
formati on appagasuslagceatinag3toass Pr@Va@ﬁg4?ncﬁh@aéﬁé%@%eﬁfihh?hat
different types of gas fromeach other are supplied fromsaid plural gas
suppl yi ng eagdsebepphysnglendActaingnti oy f bhenprepenpparaensiaecdsding to

not limited to this, but the gas supplying end element 22

may have any of such shapes as seen in FIGS. 5A to 5C

only if the gas supplying end element 22 is shaped such

that it is divided in the inside thereof so that the gas

may be supplied uniformly in an elongated rectangular

shape to the substrate mounting face 1l2a.

For example, if prism-shaped diffusion walls 32 are

disposed in the inside of the gas supplying end element

22 as shown in FIG. bA, 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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claim4, characterized in that a single kind of gas is supplied fromsaid
‘plural gas supplying end elenments. 39 .A A AAAUAAAAAANAAAuUAA
A A AN A(LAAAAANALCANAAAAAANAAA A A A <IDSE*5b
.{Wxsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]cal
cal ca]ca]calcalca]ca]ca]lcajcalc<al]cRa!G- L \glCG Xy
M xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ! R2i nHN&\ . f
}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal,calc o cajcal - :
- }Lsn}d %]cé c%fg% CL ggfgg]géT%afcaf F%g]ngc%T aT%%?c%]%%fEaf%aT%a]ca]ca
ca]ca]calc C ca] cal : s#8i z X
%stld]Z]La i ié 8?]§F% %3]§5P€i¥&é?cﬁTéa?E%TEﬁTc%fca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca cajcal !=tgltrrre"n" """ #\ ####73935$%- Y9%088%
&58f &k&&&) xsni d_Z|MA% 1% ARG ¢ aihe] TH| T R et a1 ca] ca] ca]
ca]ca]ca]ca]ca ca] ca]ca] ca] ca]ca]ca]cajcal &&& ™' y' ' (T((((!)T))))*Cpr**+
+Gro++++0, hdjf u?*@ﬁlﬂa }éa}éaf@é?@é]éﬁ]éﬁ]@ﬁ}é@}éé@céf@é?@é?@ﬁ}ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caI -H----5 ABH{ITTTT*0_
0001 pattern so that the source gas may be supplled unlformly
1>1v1112F2p2223} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca) ca] ca] calvapsaptaphoated] taftahgnlsa) shipa] ta! 8kB8388rface of the
4@ F44445: 5905556P66667Gr7778U8888) 9/ 9L9} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cajuhitapta] Ba] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! L99
Qo X+ > m
<F<} <<<=7=q====>Hpo> %5 ks Ni Of Aca] £alw aj iciadioed €8] did el ea] t&l cal ca] cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ???1@h@IGASAI At A
AABUB' Bf BBBERhEn CorDKPERRY EZERER} ¥snindi €] ea}malicahcaheakaafFsatcakcaheal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ESFf FFFF'§
GaGECHCHUHHE s t kA Ed ?7dWI A JKIKEKKEKexhibits a smaller thickness at a
LL}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca] ca]ca]ca]ca]ca]c

NQRS TWT TTUPUUUU
6L$aL%?Lgﬁ}gégfgg%2g?g§%ggfggfggfga%ca]ca]ca]ca]ca]ca]cg?ca ?g %%rga]ca]ca]

ca] ca] ca] ca o a a ZZ+[ e
[\%\C{\\}F]%ﬁgﬁl % %g? L% %g? Fcai ¥%a]caf icaiyx% aichzz§ca]£a%£
aJcaJ ca] ca C APATA “a7al a
aLbchch nggd§§§%§§ éfcafc ?%g]ggﬁgl? Fh]%lngi cafca a ca]ca]ca]ca]
ca] ca] ca] cal.ca] ca] cal.galgalc cal cal ca e9e ecef Df uf f f u hShh
hh%lc%ii%ijka%ijfxéﬁ gﬁ % g% %%2%38%83}83} ]@3? §fca]ca]cg]ga?gg]ca]
| 0, n?
cal ca) ca] cajgal.cal cal cal gl ealoalgabsal LcaL%aLﬁg KL KR KKED Ly e grmmen
ol ooopP xsnid Z]c cal calca]cal]ca]calca ca] ca] ca]ca] ca
]ca]cg]ggfg§?8§%g5]85]58}53¥ %Eﬁ}@ﬁ%cﬁ ¥a 8a¥EB£&ﬁ%9r Vr%sg §¢ §FEtz%tt¥uY
uuuudvQuvvyv, wdwwwwx Ax} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] e®PEBFcAPcileaFER Eé%c@?é&}@ﬁ}ca]ca]ca]calAxyxxxx 'YWyyy
zWzzz{N{{{{, IR ||[#}]}c}|}}}}(~\~}xsnid_ Z]ca]ca]ca]ca]ca ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca]calc %%% % Q] 433 cHIRR} )¢ fed] el eaf€alad] cal \ ~~~2_: S
@@|$]Ax62}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] calealvdpca] papcal éaycafcapeaféav<piirhs 33 divided stepwise
mvF T1l L} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] capcahealipuped] eaficdpwayeaticdlikbcEibhKSE<thrsdirdwZhga] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca! AtswamidPrhg! ¥hpphydng] dakeait¢ahcafcaheapea] ehlita] eakhap€a] ca] cal c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca!.i
Cz' - 6nbj N&Ohrksghd_ Z] oa] pakha] ca] nakca] pahecalcaj,cafcalcaleabaal cal cal cal caj
ca] cal ca] ca] ca]ca] ca] ca]ca] ca] ca]ca]calcalcal "' W g?wé (Weu} xsni d_Z] ca] ca] c
a] ca] ca] ca] eakfBkes] ga] eakcal¢aleahgakra] gakcakcakea] ¢a] eakcabeal cal calcalc
a] ca] ca] ca] ca] ca! 4kl P, d@#U} xsni d_ Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] caheakcalaal gakcakcalpah ¢akcalkeal cabeakgahpakcakea! BBESN, Sl 5k}xsn
id Z]ca]ca]ca]ca]ca]ca]ca]ca]ca?ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca! AyM bl 5k} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caPla] ca] ca] ca] ca] ca] ca] ca] ca] ca, <l i K-
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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, in
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
elements 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 elongated rectangular shape over the width

of the substrate S from the respective gas supplying end
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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 thickness can 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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the substrate mounting face 12a 1s 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 surface 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 1is 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. 2A 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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104 substrate holder in the direction of the shorter side
within the supplying range of the gas having an elongated
rectangular shape is provided, then 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. 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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which does not exhibit irregularity in luminance even

where it is applied to a large screen can be formed.
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substrate holder, characterized in that
said gas supplying end element is formed so as to
supply the gas in an elongated rectangular shape to said
substrate mounting face.
2. 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 in 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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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, 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 sald 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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From each her are supplied from said plural gas
supplying end elements.

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

supplied from said plural gas supplying end elements.
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