2 9 SEP2006 [IEEEEEEEEEEEEEEEEEEITIT *166166* DESCRI PTI ON PORT STRUCTURE

I N SEM CONDUCTOR PROCESSI NG APPARATUS 5 Technical Field The presgent

invention relates to a port structure for transferring a target2 w796 e

t heret hrough into and froma sem conduct or processing apparatus—Fhe—term——

"sem conduct or process" used herein includes 10 various Kkinds
whi ch are perfornmed to manufacture a sem conductor device or aym"mm@mmmﬁmmf
having wi.ring |layers, electrodes, and the like to be connecte

sem conductor device, on a target _ substrat uch as a sem conductéfiohaf er
or an LCD 15 substrate, by forn&h&l§%ﬁ%éﬁﬁﬂ§%f§rﬁ?d§ers, i nsul ating

"layers, and conductive layers in predeternined patterns on the target
substrate. Background Art A vertical ‘heat-processing apparatus i s one of

20 sem conduct o o] i p i i n :
sem conduct or mgpg?s?%ggbg%ggtgﬁ{%#%ﬁgﬁﬁggﬁﬁxgg§%§§é¢§#%§Gv%r ?%%fﬁs
heat - processi ng apparatus includes a partition wall wth a port for
transferring target wafers therethrough, disposed to separate 25 an
exteriorg area and an interior areap@fnnthg;appanatus fromeach other.
Typically, the exterior area is an I/O area on the atnospheric pressure

side, to and. The present invention relates to a port structure

for transferring a target substrate therethrough
into and from a eemiconductor processing appardtus.
The term "semiconductor process" used herein includes

10 various kinds of processes which are performed to
_mannfacture a semiconductor device or a structure-
haVing wiring layers, electrodes, and.the like to be
connected to a semicqnductor device, on a target
substrate, such as a semiconductor wafer or an LCD

15 .substrate,.by forming semiconductor layers, insulating
layers,.and conductive layers. in predetermined patterns
on the target substrate.

Background Art
A.vertical heat-processing apparatus is one of

20 : "semieonduetor precessing apparatuses, for subjecting
a number of semiconduetor wafers, as a betch, to a heat
process. The vertical heat-processing apparatus
includes a partirion wall with a port for transferring
target wafers therethrough, disposed to separate

25 " an exterior area and an interior area of. the apparatus

| from each other. Typically, the exterior area is

an I/0 area on the atmospheric pressure side, to and.

I
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LErrrerrreererrrrrrerrrrrrr *GoooRe* 2 9 SEP 2006 2 fromwhich a carrier
contai ner that stores a plurality of wafers is transferred by an automatic
transfer robot or operator. On the other hand, the. interior areali3Pa206

| oadi ng area where wafers are transferred between 5 the carrier container
and a wafer boat or substrate holder, which is | oaded and unl oaded to and
fromthe heat-processing furnace. In t hi &? verti cal heat - pr ocessi ng
apparatus, it is necessary to set the |oading area to have a cl eaner 10

at nosphere than the 1/O area, and to prevent a natural .oxide filmfrom
bei ng gener at eBr oA vYheChafeF3r ILLL] S§ondladd afeddssarstaes upessa phkYicl e

- contam nation of the wafers. Accordingly, it is preferable to separate

the 1/0 area antl Yo&8F figlar A2PFERTEaEH Dot ey BYE I 6 DarTaR AT wePPO T and
{her eby 1 or mi ng: SOPEFBEAT gas OBt FHEpREPES Hartre KIS oL ipreer vt 4 ol age an
airtight type carrier_containe al so called a .close t carrier
cont ai ner) fOrati%ﬁgf%?r?ﬁaa %gﬁggw ¢ ﬁﬁ%lﬁﬁ%ﬂﬁé?%f%%f%%ﬁW??%htly
closia ghe, {106, OBkl (WBLRL HLANSL POUdder nofl B Mgy
port ~ of a-parﬂéiégP}m@%hchaistﬁ%%dgﬁs%&kPQHmﬁgg&ga EJ‘and from the
heat-processing furnace. | | '
In this vertical heat-processing apparatus, it is
necessary to set the ldading area to have a cleaner
iO - atmosphere than the I/0 area, and to prevent a néturél
oxide film from being generated on the wafefs. It is
also necessary to suppress particle cohtaminatibn of
the wafers. Accordingly, it is préferable to separate
the i/O area and loéding'area from each other by |
15 a partition wall, and to £ill the loading area with a
éleén gas, such aé nitfogen (No) gas,_thereby.forming a
cléaﬁ gas‘étmosphere.'.lt_is also preferable to use an
airtight_type.carriér cOntaiﬁef (also.éalled a closed
v type cérrief cOntéiner).fdr transferring waférs, which
20  includes a iid éirtightly closing the front mouth
.'(wafér.transfer port) .. .
FIG._lO is a view showing a state where an
airtight tyﬁe carrier container is'mounted on a port
of a partition wall, as that described above, in
25 . a cdnventional\vertical.heat—processing apparatus.. The

partition wall 4 separates an I/0 area S1 and a loading

area S2 from each other. The port 11 is formed in the



. . ! .

25 a conventional vertical heat-processing apparatus. The partition wall 4
separates an I/O area S1 and a |loading area S2 from each ot her. j’@eSdEpy)5@s
11 is forned in the 2 9 S E P 2006 3 partition wall 4, and is opened an

cl osed by a door 12. A nount table 13 for placing a carrier container 2
thereon is disposed in the I/O area SI. The door 12 is provided with an

at t achi ng/ det achi ng device 14 for 5 attacRing and detaching the Iid 21 of
the carrier container 2 to and fromthe carrier container 2. The carrier
container. 2 is mounted on the nount table 13,. and the nmount table 13 is

t hen noved fompwartdition ivalhed fromd edgepehetdhendactperdcont ai Weoor2 cones

- 10 into contact with the lip of the port .11 (i.e., the edge of the

partition walll24 dé&fimpwgt thabpori3 119r p¥aehnowhi Farrherdeéonteines kept

~closed, the lid 21 is detached fromthe carrier container 2 by th

attaching/ det deHuRPR devidbsaasethén, thhel APndspRere -i ndide iz

“carrier container 2 is replaced with nitrogen gas by replacing neans (not
shown). Then, ¥heérRbrdad stthv(ﬁ“-rllh@?’é@\ﬁhé’{lgzaegﬁ:ﬁl?ﬁedﬁv&C?l1 r g% he port

- 11. "Consequently, a state is established where wafers W _stared in the
carrier >cont ai%@?@l&% “Hédti%?%?léjr?%d%ﬁ' .Wl]gngé ?ﬁet?‘Sa&iaﬁﬁlfrrea S2.
According to this handl'iag% mertlhogr Itnhghoxggnicgnggpltcgz%tnieorn M thin the

| oadi ng area IG5 Ny ant %e%u%l Feveht fiom rai'si ng. ~Jpn. Pat.

Appl n. KOKAI Publicatl op, Nos o 11284¢267 .91 $¢li@SGSunted on the'mount
| ' -_'pable 13L and the mount table 13 is_then moved forward'>
R unﬁiiltﬁé.front edge'df.thé Cafrier éohtéiher.éjcémeé |
10 into'céntact‘with the lip of the port 11 (i.e., the
edge of the partition wall 4 defining thé port 11).
Then, while the door 12 is kept closed, the iid 21 1is

detached from the carrier container 2 by the attaching/

- detaching device 14. Then, the atmosphere inside the
15 ‘carrier container 2 is replaced with nitrogen gas by-
replacing means (nbt shown). Then, the door 12 is

withdrawn along with the lid 21 from the port 11.
'Consequently, a state is established where wafers W
stored in the éarriér container 2 can be transferred

.201 into the loading area S2. According to this handling
methdd) the oxygen concentfation within the loading‘
area.S2 is advantageously prevented from raising.' Jpn.
Pat. Appln..KOKAI Publication No. 11-274267 discloses
'a technique of this kind. ‘

25 \ ~ On ﬁhe other_hand, as wafers increase'the-siZe(
carrier'containérs neéd-to'have a larger internal

volume. Accordingly, when the atmosphere inside the



a technique of this kind. 25 On the other. hand, as wafers increase the
size, 'carrier containers need to have a larger internal. volune.

Accordi ngly, when the atnosphere inside the 2 9 S E P 2006 4 car rzigerSEP 2006
container 2 is replaced with nitrogen gas, the flowrate of supplied
nitrogen gas is preferably set higher so as not to reduce the throughput.
However, if nitrogen gas is supplied inté the carrier container 5 2 at a
high flow rate, the internal pressure of the «carrier container 2
increases, and the carrier container 2 may be vibrated by this inpact. In

this case, pddOnrRs dbddei ot tom of répeacadrwethcahtabgen Zasi nthent act
with the nount table nmay separate fromthe 10 nount-table (rattling), and
the airtight neSsowetawment dhsplhedi eitcootni ges 2sapdefarvbtliyvosalal | 4-.is
"~ deteriorated. As a consequence, the atnosphere inside the carrier

contai ner 2 i suingitersufd iacd emtt yto epédeed, thanthrheghplugws Hewevielfe | oadi ng
area S2, thereby 15 affecting the atnosphere inside the |oading area S2.

For exanpl e, -idxygersogesi syag els opgepiécdohpbfeihs COrTriRE ICiOl@gaﬁWIT | ow
into the loading area S2. Furthernore, wafers Wnay be positionally
shifted5 wit hid athe durdh eFl@onEarfer the LREPERGLcRUSSRYLS0 Al &4 er errors

thereafter. Disclosure of Invention An object of tt e present invention is
to ensure carrier container 2 increases, and e carrlier

" container 2 may be vibrated by this impact. In this
case, portions on the bottom of the carrier container 2
in contact with the mount table may_separate from the
10 mount-table (rattling),'ahd the éirtightness between
the carrier soﬁtainer 2 and partition wall 4 is
- det_eriorated.. As- a consequence, the atmosphere. inside
the carrier container 2 1is not sufficiently replatéd,
and then flows into the loéding area S2, thereby
15. : affetting the atmosphere inside the ioading-area S2.
For eXample, oxygen, moisture, orgsnié components
or the like may flow into the loading area SZ2.
Furthermore, wafers W may be positionally shifted
. within the carriér container 2, thereby causing
20 transfer errorsithereafter.
| . Disclosure of Invention
An object of the present invention is to ensure
a stable mountsd'state of a carrier container/ in
‘a port structure for transferring target substrates
25 therethrough to énd from a semiconductor processing.
apparatus.

According to an aspect of the present invention,



a stable nmounted state of a carrier container, in a port structure for
transferring target substrates 25 therethrough to and froma sem conduct or
processing apparatus. According to an aspect of the present invehi%P 20869
SEP 2006 5 there is provided a port structure for transferring. a target
substrate therethrough into and froma sem conduct or processing apparatus,
the port structure conprising: 5 a parti®fion wall that separates an
exterior area and an interior area of the apparatus fromeach other, and
has a port for transferring the target substrate therethrough; a door

di sposed on thehepar tid imrowadédaadpotd sbnficguredfbo Gpemsdrdrdingse t he
port; a nount. portion disposed in the exterior area in front of the port,
the nount porta dratgsheswont F gue edherethoonoht hateoand ¢aomi er cont ai ner
with its mouth facing the port, the carrier container bei ng configured 15 -
to store a pIG?éqm%ﬁQﬁdw@ﬁ@étp§g@§§$aﬂésaEPééﬁ§§5atthﬁnP@KVals ‘a pressing:
‘menber dlsposed above the nount = portion; and configured to press down the.
carrier cont & HeICHEYs MR RES#Yht portion; and 20 a. driving portion

configured to nove the ressin bet ween a | ower position to engage
Wwith ?hé pa tftfongwagﬁnghat separates an eQ%erlor area gag

ahd an';nterior area of the apparatus from each other,
and has a port for transferring the target substrate
-therethrough;
a ddbr disposed on the partition wall and
10 configured to open and close the port;
- a mount portion disposed in the exterior area in
front of the port, the mount portion bein§ COnfigufed
“to mount theréon a carfier Céntainer Qith_its mouth
facing.the port, the carriér container being configured
15 to storg a plurality of”target substrates.stacked at.
intervais;_ . - |
a.préssing membef diSpo§ed aboﬁé fﬁé ﬁouht
‘portlon, "and conflgured to- press ‘down thejéarrier
'contalner agalnst the mount portlon, and - R
20 a“driving-pOrtiongconfigured to mbvé:the ﬁreésing
: membéf betweén a lower position to engégé witﬁ the .
carrier container and an upper'position not to
interfere with fransfer:of'the carrier container.
The poft strucfure may furthe; cdmpriSe a gés
.25 supply section and é gas e%hauSt séction-respectiVely
configured to sqpply and exhaust a clean gas to and.

from the carrier container, when the mouth of the



o ! S ) : i .
carrier container and an upper position not to interfere with transfer of
the-carrier container. The port structure may further conprise a gas .25
supply section and a gas exhaust section respectively configure@ SEEUR v
and exhaust a clean gas to and, fromthe carrier container, when the nmouth
of the 229 S E P 2006 6 carrier -container is in contact with the port. The
port structure may further conprise a cont®ol section configured to.
~control the.door, the gas supply section, and the gas exhaust section,
wherein the 5 control section causes the gas supply section and the gas
exhaust secti oh2¥bleepFaseaaneat idsphercenitasitdevittie tleamdmr. contai ner with
the. clean gas, when the door is -closed. Brief Description of Draw ngs 10
FIG 1 is a perspecthgePoréwssehertiriecaladyy Bhovieny canmers¢ cal control '
heat - processi ng apparatus according to an enbodi nent of the present
invention; FlI Ge2t1QRaCeBELPBREF §PdECtER s henmstdatal Ihe howi FigPr he
interior of the vertical Heah-processin 15 apparatus shown in FIG 1;
FIG 3 is a settfbhal pfaf v @mﬁa§cﬁéﬁ&gﬁéaﬁgftlo%ﬂuﬂMQRf%Wmﬁh%terior of
t he vertd cal heat:-processin appar at shown in FIG 1;. FIG 4 is a
' perspect%ve vi%%?gﬁ%gjﬁac ﬁ88x8ﬁ§FSS ggeoga§n§¥gﬁ%%ﬂﬁquhﬂ9C%RQiEPe
cont ai ner.; "gas exhaust section to replace an-atmosphere'inside the
carrier containér with the clean gas, when the door is
closed.
Briéf.Description of Drawings
.10 _ . FIG. 1 is a perspective View schematically showing
a vertical heat-processing apparatus according to
‘an embodiment of the present invehtidn;
FIG. 2 is a sectional side view schematically
showing the.interibr df'fhe Vértical heat—processing-
15 -épparatus shown in FIG. 1; -
. FIG. 3 is a sectional plan v;ew_schematically' 
_showing-the interior of the vertical heatfprdcessing
. apparatus shown in FIG. 1;.
FIG. 4 is a pé;spective view Showing an example
20 of an airtight type carrier container;
FIG. 5 is a sectional view showing a port of
. a partition wall and portions around it, in the
vertical heatfprocessing appafatus shown -in FIG. 1;
FIG. 6 is a sectional view showing a state where
25 an engaging member providéd at a mount table engages

with the bottom of the carrier container, in the

-vertical heat—proceSsing apparatus shown in FIG. 1;



FIG 5 is a sectional view showng a port of a partition wall and portions
around it, in the vertical heat-processing apparatus showmn in FIG 1; FIG-
6 is a sectional view showing a state where 25 an engagi ng nenb28 $rrvided
at a nount table engages w th the bottomof the carrier container, in the
vertical . heat-processing apparatus shown in FIG 1; 2 9 SEP 2006 7 FIG 7
is a perspective view showi ng a pressing +frechanismenployed in the
vertical heat-processing apparatus shown in FIG 1; FIGS. 8A and 8B are a
sectional side view and 5 a sectional -plan view, respectively, show ng a

state where the cagfier ;cqnt aj @@kgﬁ%dg%ggeg&éwlgmgﬁ%ﬁgogFPgsg%ihEtion

wall, in the vertical heat-processing apparatus s n | GS. 9A

~and 9B are vi eMschehienPkablof@dotier:helQ axamn s oft 8, PsEssk iy Mechani sm
and FIG 10 is a sectional side view showing a state where a cafrrier

container is mapphedtas anhpaht ief FAanti tion. wall, in-a conventional
vertical heat- processing apparatus. 15 Best ©Mde for Carrying Qut the

| nvention Enbodi nedtIssof sthenpr 8senird vesddoiviel | sbee deswr ihed
hereinafter with reference to the acconpanying drawings. In the follow ng
descriptdon,  &heectastifupdtneivément sdwmdaig wibst astidvwelhy 4 hetsaee
where the carrier container is mounted on . a port of
a partition wall,.in the vertical heat—prbcessingW
apparatus shown in FIG. 1; |
FIGS. 9A and 9B are views for explaining other
10 examples of_a pressing mechanism; and
FIG. 10 is a.éectional side Qiew showing a state
where a carrier container is-moﬁnted on a port of
_a.partition.wall, in a cthentiqnal-vertical”heat—
processiﬁg apparatus._. | .
15 | Best Mode fdr'Cé:rying_Oﬁt the Invéntién
EmbbdiméntsIOf the préseﬁt invention will bé
described“hereinafter with-reference-to.the
acchpanying'drawings._ Iﬁ'the-folloWihg_déscription(
the constituent elements having‘substantially.the'séme'
’20 ._function and arranéement are denoted by-the séﬁe
'reference numerals, and a repetitive descripﬁibn_will
be made oniy when necessary.
FIG. 1 is a perspective view schematiéally showing
a vertical héat—pr¢cessing_apparatus according to
25 an embodiment of fhe present invention; FIGS. 2 and 3

are a sectional side view and a sectional plan view,"

each schematically showing the interior of the vertical



20 function and arrangenent are denoted by the sane reference nunerals,
and a repetitive description will be made only when necessary. FIG 1l is a
perspective view schematically showing a vertical heat-processi2rigSEP 2006
apparatus according to 25 an enbodi nent of the present invention. FIGS. 2
and 3 are a sectional side view and a sectgi onal plan view, each
schematically showi.ng the interior of the. “vertical 2 9 SEP 2006- 8
" heat - processi ng apparatus shown in FIG 1. As showmn in FIGS. | to 3, this

vertical heat- processing apparatus includes a casing 3, which defines the
outer hull of F’ﬁ@té;?ﬁ%%fs?nqr%p%@é?ﬁ@sSSQ@WPaP-ﬁsFI%-arl-I/O area (exterior

area) S1 and a Ioadiqaﬁirea (interior area)_S2. The I/O,arqa Sl is used as
an area to and from }Eﬂ”b tarf1€r - contai Aer LRifhFe Sticides eadtural ity of
wafers (target substrates) is _transferred by an automatic_transfer, robot

" or operator. ICRTE S ONITRY W B2 RS SR asCaA BPed  wWiERE ek id e e

transferred between t rrid er-container 2 and a fer .boat, or substrate
hol der 92, whid%ﬁiguﬁggdggﬂé% LU o2t e and f SWFFﬁénﬁéétFﬁVﬁfﬁ§§ ng

f .sA Lt |, 4 4.5 dj - t he I..O 15 S1 d
oadi ng Bren S5 1o Sadh arharetRoportohl SFOERE, RoaCRirie 3834 ¢ on wal

| oadi ng area S2 from eac por

4 and is openqdnang:cel gsed bys 2. dopte 430 The L/ 0 anea,3ld 15t Ladieve
an atnospheric pressure atnosphere (the atnosphere
to and from which a carrier container 2 that stores '
a plurality of wafers (target substrates) is
transferred by an automatic transfer robot or operator.
10 The loading area S2 is used as an area whére wafers are
tfansferred between the carrier container 2 and a wafer
boat or subétrate holder 92, which is loaded and |
- unloaded to and from the heat—processing'fufnace.
A partition wall 4 is disposed to separéte the I/0
15 "area S1 and loading'area S2 from each other. A port 41
is formed in the partitioﬁ wall 4, and is opened éﬁd
closed by a door 43. The-I/O_area S1 is sét to have
an atmospheric pressuré étmosphere (the atmosphere
inside a clean room). The loading area S2 is set to
20 | have an inactive gas atmosphere,:such as a nitrdgen'
(No) gas atmosphere, or a clean and dry gaé atmosphere
(alr containing few particles and organic components,
and having a dew point of -60°C or less. |
FIG; 4 is'a'perspective viéw showing an exahple
" 25 of an airtight type carrier éontainer., The carrier
container 2 is an airtight confainer made of, e.qg.,

a resin with a front mouth (wafer transfer port) 20



~inside a clean room). The |loading area S2 is set to 20 have an inactive

- gas atnosphere, such as a nitrogen (N2) gas atnosphere, or a clean and dry
gas atnosphere (air containing few particles and organi c conporsehtSep 20s1d
having a dew point of -60C or less. FIG 4 is a perspective view show ng an
“exanple 25 of an airtight type carrier container.. The carrier container
2 is an airtight container nade of, e.g., %a resin with a front nouth
(wafer transfer port) 20 29 S E P 2006 9 opened and closed by a Iid 21.
The carrier container 2 can store a plurality of, e.g., 25, wafers Wwth
a di aneter of, opeged 300 grPrsied dystatleldiity e tHey aaeristacketaaher
intervals. The carrier container 2 is 5 provided with a rectangular flange
22 fixed on thé €8p SKPER & FapieHdriebaiveeh.gA c2PcuvaferecBseinl is
fornmed at the center of the flange 22. The Iid 21 of the carrier container
2 is provi ded wWOtRTEEREt OF rnéckani sTHQ A8 sHovih)SEatRovaereothes prd 21 on
the nmouth 20 oftth% arrier container 2. An attaching/detachjng device
described | atef P§*Ged® LGGHAsten (1S F3CH TeCHARRSAFI whehSthe 1id 21

needs Logpe s eRUBt LopLe el S0 Tl LS EL Daseigeteitole a1 0
Yo area s noarl RobeB the BN IGENAN M- dIFa )/ FoBLER 24 fonprises
formed at the center of the flange 22.
The lid 21 of the carfier container 2 is
provided with a latch mechanism (not shoWn) to hold
10 the l1id 21°on the mouth 20 of the carrier container 2.
An attaching/detéching device described later is used
to unfasten this latch mechanism, when the 1lid 21.
‘needs to be removed from the mouth 20. The lid 21 haé
a keyhole 2la, in which the key of the attaching/
15 detaching device is inserted and rotated by about 90°
to unfasten the latch mechanism.

The I/0 area S1 comprises a fifst aréa 5 near the

front side of the apparatus and a second area 6 on the

' deep side. The first area 5 has first mount tables 51

20 ~and 52 respectively disposed on the right and left

sides, each configured to mount one carrier container 2
thereon. Each of the firsf mount tables 51 and 52 has

a mount face,.where pins %positibning members) 53 afe
disposed at, e.g., three positions, to fit in recesses

25 formed on the bottom of the carrier container 2, 55 as

to position the carrier container 2 (see FIG. 1).

A U-shaped panel pdrtion 54 is dispésed to



front side of the apparatus and a second area 6 on the deep side. The

first area 5 has first nount tables 51 20 .and 52 respectively ghsgﬁosgﬁ on
the right and | eft sides, each configured to nmount one carrier cont Faditeo
t hereon. Each of the first nount tables 51 and 52 has a nount face, where
pi ns (positioning nenbers) 53 are disposed-at, ‘e.g., three positions, .to
fi't.-in recesses 25 formed on the bottom offOt he carrier container 2, so as
to position- the carrier container 2 (see FIG 1). A U shaped panel portion

. 54 is disposed to 2 9 SEP 2006 .10 surround the space above the first area

5, i.e., abovesurheufifr ¢henmspatcet abloeys Sheani s ates space suw raverded by
the panel - portion 54 is arranged such that the automatic transfer robot,
whi ch noves al Bh§ fh&sEemoung teblest Showt - t Hihe|smare ool reendedss
t herethrough while supporting the carrier container 2 to transfer it to
and fromthe fPYsthRoBARCLabrE$ion afd 52 ammngre oitFare® s Hae second
nmount tables (nmount portion) 61 and 62. Each.of the second nount tables

10 61. and 62 ARSCRAPEnETRESE STWREPE i MY Po AT hi P Freirhser <31 63 @r e
di sposed5at_, _ e.(g. tggee -posfi % ons,, tao frig in recesses for rrg%n t he bottom
of the carrier REnPEPHEY 2 (_«llél«? Er&a0 )t ORre 21 RASAT S RARer 2 s
20°0f the carrBE EoRERPREr 3% S08s S o | SR TH the DartaBaiof the
partition V-Valli‘é'to and from the first mount tables 51 and 52.
The secand area 6 has second mount tables (mount -
portion) 61 and 62. Each of the second mount tables
10 61 and 62 has a mount face, where pins (positioning
members) 63 are disposed at, e.g., three positions, to -
fit ;n recesses formed on the bottom of fhe carrier
container 2 (see FIG. 1). When the carrier container 2
is positioned on the seéond ﬁount table 61 (62) by the
15 pins-63,_the mouth 20 of the carrier container 2 faces
| and aligns with-the port 41 of the partition Wall 4,
- FIG. 5 is a seétionalaview showing the port 41 of
ﬁhe partitianiwall 4 and portions aroﬁnd it, in the
» vértical heat—proceésing apparatus shown :in FIG. 1.
20 . FIG. 6-is a sectional'view showing a state where an
o ~engaging member ﬁrovided at the mount table 61 (62)
-engages with the bottom'bf the carrier container 2, iﬁ
the verfical heat-processing apparatus shown in FIG. 1.
As shown in FIG. 5, each of the mount tables 61
25 and 62 is movable back and forth by a driving'portion

63a, such as an air cylinder, between a position

where the carrier container 2 is placed thereon by'



.FIG .5 is a sectional view showing the port 41 of the partition wall 4 and
portions around it, in the vertical heat-processing apparatus sho in '
FIG 1. 20 FIG 6 is a sectional view showing a state where an e%gna%ﬁpnéoﬂﬁ
menber provided at the nount table 61 (62) engages with the bottom of the
. carrier container 2, in the vertical heat-processing apparatus shown in

" FIG 1. As shown in FIG 5, each of the nount tables 61 25 and 62 is
novabl e back and forth by a driving portion 63a, such as an air cyl.inder,
bet ween :a position -where the carrier container 2 is placed thereon by 2 9~
SEP 2006 11 aacemtrdiaigren rtaresfsfedelececeaedestbiidedal eterandnad position
where. the carrier -container 2 cones into .contact with the portion around
the port 41 of at psigdran twhmrendiHe Lamsishownriaiire 6 26¢comash ioftot he . 5
mount tables 61 and 62 is provided with a hook-shaped engagi ng nenber 60
_configured to EfgdgE witittarthe mpagelent ayeeed stk poriedlonft hdebot t om of
~the carrier container 2. The engagi ng nenber 60 can swi ng about a

hori zontal axi ®3yFid iR Vg for t ifsh wn 190 bt @eehr acp6bi Pifolfghere it
engages with the e 93%i nt _recess 24, and a, position where this
engageneRt is Hﬁﬁﬂ&h ; § e Afer®hahdl, PEO%t dpdgel EBchi BROBZ ShgPedst or i ng

carrier containers 2 is .disposed above the 15 second are% The storage
section 64 has < gyember con igured to engage with an :

! engagément reéess 24 formed on the boﬁtom of the
carrier container 2. The ehgaging member 60 can'swiné
about-a'hofizontal axis by a driving portion 60a,

10 between a position where it engéges with the engagement
recess 24, and a position where this engagement is
ﬁndone..

On.the other hand, a storage SeCtion.64.for

- storing carrier containers 2 is disposed above.the

s
I

15 -l ‘second .area. = The storage section 64 has-éhelves.of-
two levels and twblrows; iﬂ'this example. A container
fransfef device 65 is disposed inlfhe second area 6 to
'transfér.the-carrier container 2 among the first mount
tables_5l and 52, the se¢ond mount tabies 61 and 62,

20 énd fhe storage section 64. The container transfer
device 65 includes a guide 66 horizontally extending»
and movable up and down, ana a mbbiie-member 67 movable
while being guided by the guide 66. An-articulated arm
68 1is connected to the mobile member_67, and is uséd to

25 hold the flange 22 on the tdp of the Carrier container
2, and transfer it in a horizontal direction.

_FIGS. BA and 8B are a sectional side view and



two levels and two rows, in this exanple.. A container transfer device 65

is disposed in the second area 6 to transfer the carrier contazger 2 anong
the first mount- tables 51 and 52, the second nount tables 61-ahd $F 2080
and the storage section 64. The container transfer device 65 includes a
gui de 66 horizontally extending and novable up and down, and a nobile
menber 67 novable while being guided by tibe guide 66. An articulated arm
68 is connected to the nobile nmenber 67, and is used to 25 hold the fl ange
22. on the top of the carrier container .2, and transfer it in a horizontal

direction. FIGﬁ.sgetqg@aaprg%ehfgwjifg@%eéﬁg@eyygm%gggigg9asggag906 12 a-
sectional plan view, respectively, showng a state where the carrier

container 2 isuwifeuwdt @theOralrel Pordontdeli @ér t hei panbithiten wal kné, pbpct he
vertical heat- processing apparatus shown in FIG 1. 5 Wen the second

mount tabl e 614(62f ithempead idiswardlllthe Carther veentanneheathount ed
thereon cones. into contact with the partition wall 4 while the nouth 20
aligns with therpoessihy lapadrstist atleowt hen | FOG211.i s detached fromthe
‘carrier container 2, so the 10 interior of the carrier container 2
communi cates with then dddi neeeerd B2unhr dalghet hé 6oLy 4% abveke
partition wall 4. The edge of the port 41. on the I/O area Sl side is
provi ded mﬁth‘§0§@&¢ﬁnga%ﬁﬂﬁﬂrﬁﬁﬁr Y@ ehinge caneietedoihairren 2omeres
into contact . .
into contact with the partition wall 4 while the mouth
20 aligns with the port 41. 1In this state, the lid 21
is detached from the carrier container 2, so the
10 interior of the carrier container 2 communicates
.with the loading area S2 through the port 41 of the
partition wall 4. The edge of the port 41 on the I/O
area S1 side'is provided with a sealing member 42,
which the carrier container 2 comes into contact
15 with (i.e., the edge of the mouth 20 of the carrier
container 2 comes into contact with). The sealing
member 42 works as a part of the . partition wall 4
defining the opening of the port 41.
A door 43 is disposed on the partition wall 4 on
20 .,the loading area S2 side, to open and close the port
41. The door 43 is recessed toward the loading area
S2, 'so that a buffer space BS is formed between the
door 43 and .the mouth 20 of the carrier container 2,
when the carrier container 2 is mounted on the port 41.
25 In the buffer space BS, the door 43 is provided with

an attaching/detaching device 44 for attaching and

detaching the 1lid 21 to and from carrier container 2.



15 with (i.e., the edge of the mouth 20 of the carrier cont ai ner 2 cones
into contact with). The sealing nenber 42 works as a part of t partltlon
wal | -4 defining the opening of the port 41. A door 43 is dispo eqd
partition wall -4 on 20 .,the loading area S2 side, to open and close the
port 41. The door 43 is recessed toward the |loading area S2, so that a
-buffer space BS is forned between the dogr, 43 and-the nouth 20 of the
carri.er container 2, when the carrier container 2 is nounted on the port
41. 25 In the buffer space BS, the door 43 is provided with an

attachi ng/ detaghin deV| e 44 for_attaching and, detaching the lid 21 to
“and fromcarri EE C%ﬁtgl ng3r i J2“9 eél %’3|5 ?O‘g%or ﬁ%lTﬁEgdBBEtﬁgnl 4785 ven by
a door-drivingg |on n, the door, 43_is d, it
retreats upwar ngqr domnwvi\l}ard o Cf‘he pajr?l?E’%ﬂe%l %t4re§'ﬁ g supporting
the lid 21 detgghed4fr r ogition.where it

Erad o@“&%@ e%o NS gl PodackRBet s

does not interfere wth tra ac8

connected 10 asg8pos4nRlay t@cltlcprmG%@@c@e&a&SﬁhﬁHétcﬁﬁﬂé?“ ES for

supplying and exhausting a clean gas to and fromthe carrier ' cont ai ner

‘2. Speci &i cal | ¥onas isizew, '&dqéE%oéitfgha@ﬁergBltt&8e90585515t55?5§e45 are
di sposed on a side edge of the port 41 of the partition wal
connected to whehgasasigmy secidn-SS% . An inactive gas, such as
The buffer space BS is connected to a gas supply
section GS and a gas exhaust section ES for-supplying
and exhausting a clean gas to and from the éarrier
10 ‘container 2. Specifically, as shown in FIGS. 5, 8A'and
8B, two porous filters 45 are disposed on a side edge
. of the port 41 of the partition wall 4 and connected to
the gas supply section GS. An inactive gas, such as
nitrogen gas, adopted as a clean gas is supplied into
| 15 the buffer space BS_through.fhe filters 45. on the
other hand, an exhaust passage 46 ié disposediat the
bottom of the port 41 and connected to the gas exhaust
section ES. The exhaust passage 46 is laterally long
in the front view, so that the gas is uniformly
20 -exhausted. As described later, the gas supply section
GS and.gés exhaust section ES are operated under the
dbntrol of a control section, to repIa;e the atmosphere
inside the buffer space BS and carriér container 2 with
the ciean gas, in'é state where the door 43 is closed
25. and the 1lid 21 is removed from the carrier container 2.
Two pressing mechanisms 7 are disposed right and

left on the I/0 area Sl side of the partition wall 4,



- control of a control section, to replace t

ni trogen gas, adopted as a clean gas is supplied into 15 the buffer space
BS through the filters 45. On the other hand, an exhaust passage 46 1S
di sposed, at the bottomof the port 41 and connected to. the gad é@hdﬂﬁt
section ES. The exhaust passage 46 is laterally long in the front view,
-s0. that the gas is - uniformy 20 exhausted. As described later, the gas
supply section GS and gas exhaust sectiquFS are operated under the

e atnosphere inside the buffer
space BS and carrier container 2 with the clean gas, in a state where the

i I .2 dthe lid is, f t he carrier. contai ner
g?or T\?\g L)fegsf)%g%rlrlec O:%rs Se#éi’?b%?%;%éﬁ%%?ghfr g%rlﬁéf FOBLARET 20 ar ﬁa
Si sid f the_, it 4 S 0 4 each.to ss .down t he
tgpsgfetﬁe ca?ﬁ?@&ﬁ%g%gg}ﬁ%%ifﬁkﬁﬁﬁﬁfgag%g gﬁg?geé8n8rn§ant Eg 'e—gfjbr 62.

FIG 7 1s a perspeddag Wew showing, one Bressiag Trehaniem.t cempl oyed in
BT RBanor RO ETEY 1

the vertical heat-processing apparatus € "pressing

mechani sm 7 i nehyles,c riaf afe Shafds cJ1 RLYPLALLYSURRGI L g and ‘
hori zontal |y extengﬁ%g éiongeathe ﬁgﬁtition mgkk 3, ang a% Pessfﬁb menber
.72 fixedsto  tReowet any staft; 71 at the proximal end. The pressing 10
menber 72 is formed of a reversed Y-shaped plate 73, whose two |egs 73a

and 73b are fixed taHdereidiyg wddiinidm Thenbkeadessd s0frdthe- platLrt/3 is.
provided with _ _
71 pivotally supported and horizontally extending along
:the partition wall 4, and a pressing member 72 fixed to
fhé rotary shaft_7l at the proximal end. The pressing
10 | member 72 is formed of a reversed Y-shaped plate 73,
whose two legs 73& and-73b are fixed to the rotary
shaft 71. The héad 74 of the'blate 73 1is. provided with
a Ciréular projection 75 on a side that faces downward
When the pressing member 72 is' in a horizontal state.
15 When the pressing member 72 is moved down tc an élmdst
horizontal state, the projection 75 engages witﬂ the
ci:cular recess 23 of the flange 22 disposed on the top
of the carrier contéiner 2.
Alr cylinder5481a and 81b are disposed as driving
20. sources of the pressing mechanism 7. The éir cylihders
- 8la and 8lb. are attached on thezpartition wall 4 adee
the pressing member_72-on both sides thereof,.sﬁch that
théir piston rods:80a and SOb vertically reciprocate.
The bottom ends of the piston rods 80§ and 80b are
25 respectively provided with pivot support members 82a
and 82b. The pivot support members 82a and 82b

respectively pivotally support ends of actuation arms



a circul ar prolectlon 75 on a side that faces downwar d mhen t he pre55|ng
menber 72 is in a horizontal state. 15 Wen the pressing nenber 72 is noved
down to an al nost horizontal state, the projection 75 engages W3t BER [2606
circular recess 23 of the flange 22 disposed on the top of the carrier
container 2. .Air cylinders 8la and 81b are di sposed. as driving 20 sources
~of the pressing nechanism7. The air cylinders 8la and 81lb are attached on
the partition wall 4 above the pressing nenber 72 on bot h-sides
t hereof ;. such that their piston rods 80a and .80b vertically reciprocate.

‘The botton1end% %t EQFEﬂh§tOgﬁ{°q§t8%§b3n$588?.@Bg égﬁgsipe%;hégkg grOV|ded

wi th pivot support nenbers 8 e pivo 3a and

82b t I t e tuati BcE 2006
15 83 ana 83b- Th Gt - Sidk O the- ait Ga on ar hes0PoRad 838 Bre
pivotally conneat ed\d @ AN& iRPARIASe 51 €8S of the pressing nenber 72. As a

consequence, when the piston Tods 80a and 80b 5 are withdrawn by the air

cylinders 8la-and 8My 4 hends&sshag, TRABE! tF2 b%%%norfo@sstmdla@m RO% tion
along the partition wall 4 (upper p05|t|on) as shown with chain lines.

When t hespi st orreodhs tildarzand BPbtias eai extendededowsnar dndt e bpr €ssi Ng
menber 72 takes on 10 a |ying-down position in an al nost horizontal state
(1 ower positiomresasishowmbst 73otdkebi ofsa AtahBifg position along
the partition-wali 4 (upper position), as .shown with
chain lines. When the piston rods 80a and 80b are
'extendéd downward, the pressing member 72 takes on
10 - a iyingvdown position in an almost horizontal state
(lower position), as shown with solid lines. At this
lowér position, the projection 75 is inserted into the
recess 23 of the carrier container 2, and presses the
carrier container 2 against the mount table 61 (62).
15  | " A program stored ih the control section 8 (see
FIG. 5) is uéed fo control the door 43; attaéhing/
detaching device 44, sééond mount table 61 (62),
pressing member 72, gas supply section GS, gas
ekhaust section ES, and sé forth. In summary, the
20 contfol section 8 executes the following operation.
Specifically, the carrier container 2 mounted on the
second mount table 61 (62) 1s detected, and then the
second mount table 61 (62) is moved to a position where
the carrier container 2 comes into contact with the
25 portion around the port 41 of the partition wall 4.

Then, the air cylinders 8la and 81lb of the pressing

mechanism 7 are activated, so that the pressing member



| ower position;, the projection 75 is inserted into the recess 23 of the
carrier container 2, and presses the carrier contai ner 2 agai ns} 9}35% g@)}mt
table 61 (62). 15 A programstored in the control section 8 (see -

is used to control the door 43, attaching/ detaching device 44, second
mount table 61 (62), pressing menber 72, gas supply section GS, gas
exhaust section ES, and so forth. In sunngg , the 20 control section 8
executes the follow ng operation. Specifictally, the carrier container 2
nmounted on the 'second mount table 61 (62) is detected, and then the
'second nount t e 61 (62) .is noved to a position where the carrier

contai ner 2 con®s N TontAtt S T het heOREAERRE | dnagritsd fthe secongl of
rchan sm 7 ar S FAERE %' (Rl { nEYb coEhago hoRpBi g DegeEmprmb0G 167
T6%) Then, R A tack i1 deSEHE B BY1 EerEAERE e Jhr 2o, B3oRar t ne

s kept ol osed. The gke Eupply STt EEE Ana DAE™ oXMALSt BECEPDR B8 are

tivated, so ftj e J¢ insi de, spac S and carrier
2gn;;?ngr 2 isJ?ﬂgf%?egﬁﬁ%%?ah%ﬁié%ggagﬁpéggn?géggép %% §H PP3 21 are

wi thdrawn frometdheuper tsedlid) Konsesuest | yaruaf egs Wstorgd in the carrier
cont ai ner ' _ _ _
atmosphere inside the buffer space BS and carrier

container 2 is replaced with a clean gas. Then,
door 43 and.lid 21 are withdrawn from the port 41.
10 - Consequently, wafers W stored in the carrier container
2 can.be transferred to the loading area S2.
Returning back to FIGS. 2 a-nd 3, an'explanation
will be given of the interior of the loading area S2.
The load&ng area S2 includes therein a vertical heat-
15 processing furnace 91 having a furnace port at the
bottom, which is'opeﬁed and closéd by a 1lid 94. Below
.the Verticai heatéprocessing furnace 91, the 1id 94
'supports a'holder or wafer boat 92. mounted thereon, 
which_is'used.fér étacking and holding a number of
20 wafers W at intervéls. Furthermore, a thermal _
insulator portion 93 is disposed on the lid 94 between
the wafer boat 92 ahd lid 94. The 1id 94 is‘supported
by an elevator mechanismv95, which is uséd for loading
and unloading the wafer boat 92 to and from the heat-
25 processing furnace 91.
A wafer transfer device“96 is disposed between the

wafer boat 92 and the port 41 of the partition wall 4.



2 can be transferred to the loading area S2. Returning back to FIGS. 2 and
3, an explanation will be given of the interior of the |oading area S2.

The | oading area S2 includes therein a vertical heat- 15 process?ﬂgsﬁhﬂﬁﬁpe
91 having a furnace port at the bottom which is opened and closed by a lid
94. Below the vertical heat-processing furnace 91, the lid 94. supports a
hol der or wafer boat 92 nounted thereon, ich. is used for stacking and
hol di ng a nunber of 20 wafers W at interv§1s. Furthernore, a thermnal

i nsul ator portion 93 is disposed on the Iid 94 between the wafer boat 92

dlid 94. The, Li IS S rted .b el evat or, chani sm 95, which is
32ed ;or Ioadiﬁaelgﬁgéﬁhﬁgg %%%Iiﬁgﬂﬁé¥%?§%ohf 5§e?og§ndr?P6§%Eh€aﬁ@§F£h25
' [ f A, waf I fer vice-96_is dispose et ween the
hefor boat 92 MndCtRE BortaT g s RS art {10h GATF %° S08TSERSS086 17 The

wafer transferpdguies 36 !t%eU%ge%oani Eet(cﬂg?{ eE?%'?éeé% oW pst veglll ?,gf\g%f er

boat 92 and carrier contai ner nount ed on e second nbunt

62. The wafer tipapgber qdevicee 6 jinaludes 2 HBBQS 1988¥| g?i wg}'g%ﬂr '(%Eaf’ abl e

novabl e al ong a gui de nmechani sm 97 extendi ng right and

about a gerticabvakile. albegmebidh8 dbedy-198, has §7péﬂféﬁ&%¥g0£igﬁtgandfiVe

arnms 99 novable back and forth. Next, an explanation w be given of an

~operation ~left, and rotatable about a vertical axis. The mobile
body 98 has a plurality of, e.g., five, arms 99 movable
back and forth.
| Next, an eXplanation will be given of an operation
10 of the embodiment described above. The following
operation is executed in accordance with a program
stored.ih the control section 8 (see FIG. 5).
At first, a carrier container 2 is transferred
downward through the inside of the panel portion 54
15 and is mounted on the first mount table 51 (52) by the
automatic transfer‘robot-(nqt shown), which can move
along the ceiling of the clean room. Then, the carrier
ééhtainer 2 is transferred onto the second mount table
',61 (62) by the contéinef.transfer device 65. There may
20 bé a case where the carrier container 2 is transferred
to the storage section 64 by the container transfer
_device 65 and temporarily stored therein, and then
transferred to the second mount table 61 (62). Aftér
the.ca;rief container 2 is mounted on the second mount
.25 "‘table 6l (62), the engaging member 60 first swings to
| engage with the engagement recess 24 forme& at the

bottom of the carrier container 2, as shown in FIG. 6.



10 of the enbodi nent described above. The foll ow ng operation is executed
in accordance with a program stored in the control section 8 (sep9F3332Qﬁ.
At first, a carrier container 2 is transferred downward through the inside
of the panel portion 54 15 and is nounted on the first nount table 51 (52)
by the automatic transfer robot (not shown)., which can nove along the
ceiling of the clean room Then, the carrlﬁé container 2 is transferred
onto the second nmount table 61 (62) by the“contai ner transfer device 65.:
There may 20 be a case where the carrier gontahner 2 g; trgnfferred _fo t he
orage section.64 by the container transfer evice an enporarily
ztoreg thereinﬁﬂﬁﬁﬁ %HE% SRTAMSIRIVRY FBPLRebdedbR ASURDVIEshItoWeI d 62) .

Af t t he carrj.er container 2 | unt ed. on the second nount 25L;able 61
(62?{ t he engaé#ﬁbfﬁgﬂﬁggl%ﬁ)W?#itygmfﬂgghﬁﬁ t@ﬁg&@@?wpﬁhgpﬁeHéﬁgégéﬂ?zt
Fre 8 2 008 B BBE g e b S B anfORBEnE EAbFLOSE (B2 A% moved
t d the partit] Y t dge of .the nouth 20 of the
cartier contai r%rttHZOCrchoé/rr\gJ’sé%ﬁlt%gsg?%@%‘é}éo%?agtlg?\?\nsfiﬁ f’lﬁ8u§§alt|hﬁg pr?§r?be“?-42
di sposedsaroung st Re, PYLr il iorp W11 e partition wall 4. Then, the piston

rods 8.0a and 80b are extended downward by the air cylinders 8la and 81b
- of the pressing neciha stife @kdheraakuabizonnar 8918338 AN + ended '
- downward by the air cylinders 8la and 81b of the
pressing mechanism 7, and the actuation arms 83a and
83b are moved down while being restrictéd by the
10 pressing member 72. By doing so, the pressing member
| 72 swings about the rotary shaft 71 and assumes.a
horizontai state. As a consequénce, as shown in
FIG. 8A,.the projéction 75 6f the pressing member 72 is
inserted into the recess 23 of the flange 22 ofithe
15 carrier container 2, and préséés thé carrier container
2 against the second mount tabie 61-f62). Thén, the-
key (noﬁ shown) éf the atfaching/detaching.device 44 isl
.inserted into tﬁe keyholé.21a (see FIG. 4) of the 1lid
21 of the cafrier container 2, and rotated by about
20 © 90° . Then, the 1id 21 is detached from the carrier
‘container 2 (the state‘shown in FIGS. 8A and 8B).

Tﬁen, a clean gas, such as nitrogen gas, is
horizontally blown from the porous fiiter 45.toward the
interior of the carrier container 2 at a flow rate of,

25 e.g., 50 to 200 1/min. This nitrogen gés flows between

wafers W and along the inner wall of the carrier

cohtainer 2,'and then returns toward the mouth 20 and



* 83b are noved down while being restricted by the 10 pressing nenber 72. By
doing so, the pressing nenber 72 swi ngs about the rotary shaft 7 %&% 2006
assunes.a horizontal state. As a consequence, as shown in FIG 8A
projection 75 of the pressing menmber 72 is inserted into the recess 23 of
the flange 22 of the 15 carrier container 2, and presses the carrier
container 2 against the second nount tab;g 61 (62). Then, the key (not
shown) of the attachi ng/ detachi ng device inserted into the keyhol e
. 2la (see FIG 4) of the lid 21 of the carrler cont ai ner 2, and rotatgd(bﬁ_
about 20 90 Th th 21 i tached fromthe car cont ai per t he
state shown ingﬁP%% €§ gﬂaoggﬁ %%fhggi el L7 IPLS é%cﬂn a5fi PP bR ]gcgas,h
is horizontal lowp fro s filter 45 toward.the interior_of the
carrier COﬂtaI%%rQ 5 EBBQ% %B% the EEOSHFETY bﬁogE?nFﬁ rfifs

_nltVOQEn gas fb@ﬂ@a?ﬁ&?egnaﬂﬁakﬁ bW%%QQ.%g%E%; r%%?ﬁé %ﬂ g é gpg °E p

carrier cont al ner ) en returns to

2006 19 exhaushagatheoughshhe qehaust passage Ay op thechothemogge. As a

consequence, the atnosphere in the carrier “contal ner

space BSsbetwegastheagarhier tis@nt aiipele 21and,doWgd3 §sst Bl a6ed1vegh the
nitrogen 5 gas. At this tinme, since the nitrogen gas iS supplied into. the

carrier contai brto2tht aabirghrf kowtkater ttheipressige Enolheaecayrier
cont ai ner 2 increases,
the pressure in the carrier container 2 increases,
and the carrier container 2 receives an impact when .
the gas starts being supplied. However, the pressing
10 member 72 presses the carrier container 2 from above,
and prevents it from positionally shifting. As a
consequence, the mouth 20 of the carrier container 2 is
kept in airtight contact with the sealing member 42.
Then, fof example, the door 43 is withdrawn ﬁpward
15 from the port 41, along with the attaching/detaching
| device 44 and 1id 21, so that the interior of the.
carrier container 2 communicates with the loading area
S2. Then, the wafers W are sequentially transferred
‘out of the carrier container 2 and onto the wafer boat
20. 92 by the wafer transfer device 96. After all the
wafers W are transferred out of the carrier container
2, the 1lid 21 of the carrier container 2 is closed by
an operation reverse to that given above.
The timing ét which the pressing mechanism 7
25 releaées pressing( i.e., the timing at which the
pressing member 72 returns to the standing position in

this embodiment, is set at, e.g., a point after the



-and the carrier container 2 receives an inpact when the gas starts being
suppl i ed. However, the pressing 10 member 72 presses the carriepgcopp apger
2 fromabove, and prevents it frompositionally shifting. As a S :
consequence, the nouth 20 of the carrier container 2 is kept in airtight
contact with the sealing nenber 42. Then, for exanple, the door.43 is

w t hdrawn upward 15 fromthe port 41, algﬂg with the attaching/detaching
device 44 and lid 21, so that the interiorof the carrier container 2
communi cates with the loading area S2. Then, the wafers Ware sequentially

transferred out e carrier container 2 and onto the wafer boat 20 92
by the waf er tPﬁHg%e? d& DT G TR EBET WA &Fs CWPELE PYakdRerred

i j - i arrier._container 2 is
out of the car&&%rzgpnt%hper t he |Ig 21 ofa%he c ]

closed by an operapron7r§§3r§:?(fﬁqﬁﬁ d?i%ﬁt Gpé? f&eé@fﬁkﬁg KESWQLFEh
[ [ eSsSi .e., .
he b st oy o 208 seres BreseL g Loy Lo e 8

the pressing nenber returns to

i i & Doi 2 th 20
R X e S

of the carrier container 2 is closed by the

tabl e 615(62) bs i@%@an@éﬁ@%&t&%@gtéﬁgﬁa&EE@Eoﬁo%tqabg}chh% I's

separated fromthe partition wall hen, e carrier container 52 is
transferred tocoheasherage sactdoudA by ¢he agantahpskathagster davi ce 65,

and tenporarily stored
therein.
On the other hand, after a predetermined number
of wafefs W are transferred onto the wafer boat 92,
iO the wafer boat 92 is loaded into the heat—proceésing
furnace 91. Then, the wafers W on the wéfer boat 92
are subjected to a heat process, such as CVD,
annealing, or oxidation, in the heat-processing furnace
91. After the heat process is completed, the wafers W
15 are returned into the carrier container 2 by an
operation reverse to that described above.
In. the embodiment described above, the pressing
member 72 is used to press down the carrier container 2
mounted on the second mount table 61 (62) and in
20 ~ contact with the partition wall 4. This prevents
the carrier containe; from vibrating and stabilizes it
_When the atmosphere inside the carrier container 2 is
replaced with a clean gas, even if the clean gas 1is
supplied at a high flow rate and causes a heavy impact
25‘ on the carrier container 2 due to a gas blow.

Furthermore, even if the carrier container 2 receives

a large impact when the lid 21 is opened and closed,.



therein. On the other hand, . after a predeterninéd nunber of wafers Ware
transferred onto the wafer boat 92, 10 the wafer boat 92 is |lo i
S aeroals

t he heat-processing furnace 91. Then, the wafers Won the wafer
are subjected to a heat process, such as CVD, annealing, or oxidation, in
the heat-processing furnace 91. After the heat process is conpleted, the
wafers-W 15 are returned into the carrier container 2 by an operation
reverse to that described above. In the em®bddi nent described above, the
pressing  nmenber 72 is used to press down the carrier container 2 nounted
on the second mount table 61 (62) and in 20 contact with the partition wall
4. This preventSihdfe & r¢a¥rcont apnea ihromRvilbr atiesgeandioswrgbitiaes it
when the atnosphere inside the carrier container 2 is replaced with a
cl ean gas, eveRIF14IRN Peafhgasarsiesupphitednar & Miegla iflsow tradtie and
causes- a heavy inpa%& 25 on the carrier container 2 due to a gas bl ow
Furthermore, even if*fhe CAFFPErCREAt alther 22 ritdgditness ddtarqmn itipact when
the Iid 21 is %gﬁpe%aand closed,.22 9 S E P 2006 21 since the carrier
container 2 is pressed TN IEHe 2 pdRit PBR T IPRewaAlr e Scamtaibeaken,
remai ns st abl e. d%%' conseguence tﬁe airgi ht ness between the carrier
contai ner 2 and par i R R To9 84 RoPRpraREANTSIBAG 40P loastiaverran from
flowing into the |0adi NG & €A area s1 or atmospheric pressure side.
Furthgrmore, since wafers W are.not positionally
shifted or projected, the wafers W can be taken out
afterward by the wafer transfer device 96 without
10 a hitch. Furthermore, the clean gas can be supplied
into the carrier container 2 at a higher flow rate,
which allows replacement with the clean gas to be
performed in a shorter time, thereby improving the
_ throughput. |
15 The pressing member 72 of the'pressing mechanism 7
swings between a standing position along the partition
wall 4 (upper position), and a lying-down position
(lower position). Thus, the pressing member 72 does
not interfere with transfer of the carrier container 2
20 . after the pressing force on the carrier container 2 is
released. Furthermore, the pressing mechanism 7 can
have a simple structure as a whole.
The embodiment described above only shows one
example of the pressing mechanism for securing
25 a carrier container 2. The pressing mechanism may be

alternatively formed of means for applying a lateral

pbressure on a carrier container 2. FIGS. 92 and 9B are



S2 fromthe |I/O area S1 or atnospheric pressure side. Furthernore, since
wafers Ware not positionally shifted or projected, the wafers Wcan be
taken out afterward by the wafer transfer device 96 w thout 10 & 3n$&R 13006
Furthernore, the clean gas can be supplied into the carrier container 2 at
a higher flowrate, which allows replacement wth the clean gas to be
performed in a shorter tine, thereby |npro§|ng the throughput. 15 The
pressing nenber 72 of the pressing nechani swi ngs between a standing
position along the partition wall 4 (upper position), and a |ying-down
position (.l ower position). Thus, the pressing nenber 72 does not
interfere with Y+aH §f§?ro?xPh%1EéPE|8F nteAiSHEL 3 Qﬁ)%ﬁR¥ﬁ5$hQGpreSS|ng
force on the carrier container 2 is released. Furthernore, the pressing
mechani sm 7 can™©HBIBI&Msi npl e structure as a whol e. The enbodi nent-
descri bed above onIyFﬁhoms one_ exanpl e .of t ressgﬁ? me hanls for

securing 25 a carrier CoRt SPR&PI2Me Wﬁ%%§? le%
o et vely g s SROg S s o g o
g}gfrggffﬁgl53e28ftﬁep5858h89mo Ehﬁggﬁ%% Eheeﬁge%§é¥h§@cﬁﬁg'§ ? Y%h'”
pressing ne at presses a carrrer al ner
wall 4 from behind to fix it. For example, the
pressing member 92 is movable back and forth, and can
be withdrawn below the mount face of the second mount
table 61 (62).
10 The pressing mechanism shown in FIG. 9B includes
a pair of members 95 and 96 that sandwich a carrier
container 2 on the second mount table 61 (62) from
opposite sides to fix it. In this case, the timing
at which the pressing mechanism fixes the carrier
15 container 2 to the second mount table 61 (62) may be
| set at a pbint before the carrier container 2 comes
into cdntéct with.the;partition wall.
The present invention is not limited to the
embodiments described above, but may be modified
20 in various ways within the spirit of the present
| invention. For example, the atmosphere inside the
loading area S2 is not limited to an inactive gas, but
may be clean dry air. In this case, the clean dfy air
may be supplied into the carrier container 2 to replace
25 the atmosphere inside the carrier container 2, after

the carrier container 2 comes into contact with the

partition wall 4. Furthermore, the present invention



5 on the second nount table 61 (62) against the partition wall 4 from

behind to fix it. For exanple, the pressing nenber 92 is nnvablngggﬁzaﬁd
forth, and can be w thdrawn bel ow the nount face of the second fiou
table 61 (62). 10 The pressing nmechanismshown in FIG 9B includes a pair
of menbers 95 and 96 that sandwi ch a carrier container 2 on the second
nmount table 61 (62) from opposite sides pg fix it. In this case, the
timng at which the pressing nechanismfixes the carrier 15 container 2 to
t he second nmount table 61 (62) may be set at a point before the carrier

container 2 COgRY pkNkBpEQRHAGL Wil %ﬁgﬁa&@g tiddon yall, Fhe present

invention is not limteéed to the enbodinents described above, but may be
modified 20 ianvarbeds waysréihisydmhe s dindf the presept-ipygntion.
For exanple, the atnosphere inside the loading area S2 is not limted to
an inactive gasarbutr meythenelrear dhemithrduyt hi s;easkerhbeecl ean dry air
may be supplied into the carrier container 2 to replace 25 the atnosphere

i nsi de t he car ther pcestaitnenv2ntafdreris trive: daimii egd cont ai fert 2c€dNMes i nto
contact with the partition wall 4. Furthernore, the present invention 2 9
S E P 2006 23hmay-beoappkiled tersmradppar dtuls tdwtbdaspahiédateaaand an

O area separate fromeach other for transferring carrier containers 2

t her et hr ough. ﬁ@mﬂﬁ@pﬁgpépr processing apparatus of another type,

such as an apparatus for heat-processing substrates
one by one, an apparatus for coating and developing

resist, or an apparatus for implanting ions.



the present inventionis not limted to a vertical 5 heat-processing
apparatus, but may be applied to a sem conductor processing apparatus of
anot her tyre, 'such as an apparatus for. heat-processing substra&p%SSEPo?ﬂQS by
one, an apparatus for coating and devel oping resist, or an apparatus for
inplanting ions. 2 9 S EP 2006 24 1, A port structure for transferring a
5 target substrate therethrough into and24rom a senicon- ductor processing
apparatus, using a carrier container that is configured to store a
plurality of target substrates stacked at intervals, and has a nouth on a
~front side for the target substrate to pass there 10 through and an
engagenent portion on a bottomside, the port structure conprising: a
partition wall that separates an exterior area and an interior area of the
apparatus fromeach other, and has a port for transferring the target
substrate .15 therethrough; a door disposed on the partition wall and
configured to open and close the port, a _nount tahle disposed in the
exterior area in front. oi-the%bd??r%natfﬁﬁfpﬁﬁréﬁrt5rﬁ€ﬁﬁ@ﬁFﬁéﬁb@n'20 t he

Tovabl ¢ Dack aRA PO AUBSHE 4917 SLr BOGH FBHCWARRG “ERE FoBERICOHES | nt o
-contact wth Bﬂ@tggr%r@%@é@fﬁaxggké§§£ﬁg9nu§93%eat%%rgegghcontainer
that is configured to store a plurality of target
substrates stacked at intervals, and has a mouﬁh on
a front side for the target substrate to pass there-
10 : - through and an engagement portion on a bottom side, the
port structure comprising:

a partition wall that separates an exteriqr area
and an interior area of the apparatué from each otﬁer,
and has a pbrt_for transferring the target substréfe-

15 thefethrough; |

a door disposed on the partition wall and
configured to open and close the por:;

a mount table disposed in the exteridr area in
front_ofithe port and configured to ﬁount thereon

20 xthé carrier container with the mouth facing the port,
the:ﬁdunt table being movable back and forth between
a first position where the mouth comes into contact
with the porﬁ and a second position where the mouth
separates from thé port;

25 .~ a positioning member disposed on the mount table
to engage with the carrier container and position the

carrier container;.



separates fromthe port; 25 a positioning nmenber di sposed on the nount

table to engage with the carrier container and position the carrier

container; 2 9 S E P 2006 25 a hook-shaped engagi ng nenber, ol he$ER B t he
posi tioning nmenber, provided at the nount table, and configured to sw ng

~to selectively engage with the engagenenpsportion of the carrier

container; 5 a pressing nenber disposed. above the nount table, and

configured "Co- swing to selectively engage with .a top of the carrier

contai ner, the pressi 5] el abl e of sw ngi ng, between a | ower
position to press %o&%ogﬁggggff?é%ﬂ%%ﬁﬁgsngﬁmﬁgavn?F%Fﬁe“ﬁﬁ&nﬁnfo tabl e

and an upper pB%EE%?Bp%B? Bgmﬁﬂger3§£8v$ﬁgg fra gf@éyﬁ%n%ggécarrier

contai ner; a gas supp ection and a gas exhaust"s Speéffvel y

configured to supply,aad edaysind €l ean;8as,L9 and tromfthe carrier
cont ai ner; and 15 aﬁgontrol secfﬁ%n con?%@ﬁrévféycgggFgg gﬁ‘%oégfation of

“the port structuggeaRe et stepstat -phacipo the Py table at the
"~ second position, ~ and sw ngi ng the engagi ng nenber refativé to the carrier

contai nep positioned Byrddie pOshéneang:ikpken a2t helehy gngaging the
engagi ng nenber with the engagenent portion of the carrier containef,
_thenﬁ novi ng t eewdeiefif ifatieal fiomnethregsesordiectively engage with
.a top of the carrier container, the pressing member
being capable of swinging between a lower position to
‘_prese down the'carrier-container-against the mount
lQ " table'and an upper position not to interfere with
transfer of the carrier container;
a gas supply sectionvand a gas exhaﬁst eectioe
respectively configured to supply and exhaust a.clean
gas to and from the carrier coﬁtainer;'and .
15 a control section configure to control an
operafion of the port structure, and execute steps of
placing the mount table at the second position,
and swinging the engaging member relative to the
cafrier container positioned by the positioning member,
20 thereby engaéihg the engaging member with the
| engegement portion of the carrier container,
then, moving the mount table from the second
position to the first posiiion, thereby bringing the
mouth of the carrier container into contact with the
25 - port, |
then, swinging. the pressing member Zrom the upper

position to the lower position, thereby

ct
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engaging



position to the first position, thereby bringing the nouth of the carrier.
container into . contact with the 25 port, then, sw nging. the g J 6
menber fromthe upper position to the |ower position, thereby ngaglﬂg t he
2 9 SEP 2006 26 pressing nenber with the top of the carrier container,
-and then, keeping the door closed, and replacing an. atnosphere inside the
carrier container with the clean 5_ga526y t he gas supply section and the
‘gas exhaust section. 2. The port structure according to. claiml , wherein
the. pressing nenber is configured to swing about a horizontal axis to nove
between the Imvessid® pesberowlandtilfe Wppess peisd tdHiri Sr ' corien e,
structure according to claim1l , wherein the pressing menber stands al ong
the partitionaall in the upper position. 4. The port structure according
'to 15 claiml1l ., wherein the carrier container is provided wth a recess
formed on the top, thed t kespriessithe denbeclosegr ouwhdedepi bbimg pawj ecti on
to engage wth- the recess. 5. The port. structure according to. 20; claim
1, wherein tAENPIPRRPEROADSHEIS tixed Gaver ielporontainer rahgedosachlddmt a

buf f er space is fornmed between the .
gas by the gas supply section and the gas exhaust

section.
2. The port structure according %o
claim 1 , wherein the pressing member is configured to

swing about a horizontal axis to move between “he lower

10 pesition and the upper position.
3. The port structure according to
claim 1 , wherein the pressing member stands along the

partition wall in the upper position.
4, The port structure according to
15 claiml ., wherein the carrier container is provided

with a recess formed on the top, and the pressing

()]
H
l_l
0
'O

rovided with a projection to engage with

5. The pbrt_structure accdrding to .

20:__ claim 1 , wheréin the'part'tlon wall and-thejaoor are
arranged such “haL a Duffef'space is-formed between the
door and'the mouth of the carrier container when the
mouﬁh is in contact with the port, and the gas supply
section and the gas exhaust sec-ion are connected <o

25 : “he buffer spacs.

6. The port structure according to

claim 5 , further comprising z porous filtsr through



door and the nouth of the carrier container when the nmouth is in contact
with the port, and the as supply section and the gas exhaust seciiSaR A0k
connected to 25 the buffer space. 6. The port structure according to
claim5 , further conprising a porous filter through 2 9 S E P 2006 27
which the gas is supplied fromthe gas supply section into the buffer
space. 7. The port structure according t@@7claim5 wherein the carrier
container further 5 conprises a lid configured to open and cl ose the nouth,
-and the door conprises an attaching/detaching device configured to attach
and detach theyhignht @nhandafsr o thep1Gadd | £FF0PE 21 BEE, Rt be e
airtightly separates thg exteH%E?’a?ééiéﬁ%oﬁhghrngg%iSﬁegFganggﬁgéach 10
other. 8. The patb sheudlfiferagyd«li ng to claim7 , wherein the control
section is configured to execute a step of detaching the Iid fromthe
carrier container by the attaching/sietachtpdcdavieCecafl@nglsengaging the
pressing nenber with the top of the <carrier container, and before

repl aci ng the atemosphere wharsiide dthe carrier eentainer whthnthe clean gas.
The port structure according to claim8 , wherein the |id detached by the
attachi ng/ - 2@ouetrackisng devd ceonfiphasédtdbnobhe bulf encspacBevhenth,

and the door comprises an attaching/detaching device
configured to attach and detach the 1id to and from the
carrier container, when the door airtightly separates

the exteridr area and the interior area from each
10 other. |
8. The port structure according to
claim 7 , wherein the _control section is configured to
execute a step of detaching the 1lid from the carrier’
coﬁtainerlby the'attachiﬁg/detaéhing déﬁice, after
15 '-_engaging_the préssing member:with the top . of the
carrier container(.and before replacing the atmosphere

inside the carrier container with the clean gas.

g, The port structure according to
‘claim 8 , wherein the lid detached by the attaching/
20 . detaching device is placed in the buffer space when

replacing the atmecsphere inside the carrier container
with the clean gas.

10. The port structure according %o

‘claim 9, wherein the control section is configured to

25 execute a step of withdrawing the door Zrom the port to

1)

open the port, while supporting the 1id on the door by

the attaching/detaching device, af

er replacing the

ct



repl aci ng the atnosphere inside the carrier container wth the clean gas.
10. The port structure according to claim9 , wherein the control section
is configured to 25 execute a step of wi thdraw ng the door fronpghgemosg
to open the port, while supporting the lid on the door by . the
attachi ng/ det achi ng device, after replacing the 2 9 S E P 2006 28

-at nosphere inside the carrier container w R the clean gas.

atmosphere inside the carrier container with the clean

gas.



