;e3ea\\] < @ _%$a6zaTa"h F PORT STRUCTURE | N SEM CONDUCTOR PROCESSI NG
APPARATUS 5 Technical Field The present invention relates to a port

structure for transferring a target substrate therethrough in
sem conduct or processing apparatus. The term "sem conduct or a@@ gwumm&mw
herein includes 10 various kinds of processes which are perfo

manuf acture a sem conductor device or a structure having wiring | &y

el ectrodes, and the |like to be connected t0 a sem conduct or dev

tar get substrate, such as a semiconductor wafer or an LCD 15 s mwmmmmmw
form ng sem conductor |ayers, ul_at yer ngbconductlve ayer
predeterm ned patterns on the tai) gtaé 3:8& &aﬁg ks ég) round Art A vertréal
heat - processi ng apparatus i s one of 20 sem conduct or processing
apparatuses, for subjecting a nunber of sem conductor wafers, as a batch,

to a heat procesporiNGnydmid MEAMAQRRIAITIL 2RR] Ppidas
partition wall with a port for transterring target wafers tg%ret réﬁbh

di sposed to separate 25 an exterior area and an interior area of the
apparatus fromeach other. Typically, the exterior area is an I/O area. on
t he atnospheric pressure side, to andchnZciromabgch a carrier container
that stores a plurality of wafers is transferred by an automatic transfer
robot or operator. Cnhéhereséet hanehtide relL£réortar£apd st ast padtwge ar ea

where wafers are transferred between

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

10 various kinds of processes which are performed to
manufacture a semiconductor device or a structure
having wiring layers, electrodes, and the like to be
connected to a semiconductor 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 semiconductor processing apparatuses, for subjecting
a number of semiconductor wafers, as a batch, to a heat
process. The vertical heat-processing apparatus
includes a partition 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



5 the carrier container and a wafer boat or substrate holder, which is

| oaded and unl oaded to and fromthe heat-processing furnace. In this
vertical heat-processing apparatus, it is necessary to set the | oading area
tb have a cleaner 10 atnosphere than the 1/0 area, and to prevent a natural
oxide filmfrom being generated on the wafers. It is also necessary to
suppress particle contam nation of the waf,ers. Accordingly, it is
preferable to separate the I/0 area and | 0adi ng area from each other by 15
a partition wall, and to fill the l|oading area with a clean gas, such as

[ N2 by f I h A
pref orabl ¢ L0 SESNaHAFE FGROTEYRE BARFRReCoRPArnBForaPed BUPFAATAYC) osed
: e to 0Se"af ary i FtaPss BarFed alcl os
o Ti ght 1yl o8rna ERE" +nF RASTREFRAT Sy ‘BhahBralher, FPapREEt1EpRey Vi ow

showi ng a stat g, WagEea8Brai I bhobhet ¥PRcEARLHA! €AOL ?h9§%15§ gpugted on a

port of a partition wall, ‘as that described above, a conventi onal

vertical heat-proegashfdagpRakBbyYs. waRerBaktbt teAnYRLLrdqSRaaLRS an 1/0
area S1 and a |l oading area S2 fromeach other. The port 11 is formed in the

a 3 partbtion wakl cArraed tsnepened and al as€drbpoatdeer siBstAafBunt table
13 for placing a carrier container 2 thereon is disposed in the I/0O area
S1. The door 1Roilsepyowhded wst hoadedt hadhungbdacdchongnde¥irer thefor 5
attaching and detaching the lid 21 of the carrier container 2 to and from
the carrier coheatnpro2es¥hagcénrnececontainer 2 is nounted on the nount
table 13, and the nmount table 13 is then noved forward until the front edge
of the carrier contdnné&hiz gemtdcad hees-poRCessingt ArphEaltilg, ofitt he port
11 (i.e., the edge of the partition wall 4 defining the port 11). Then,
whil e the door e2eps§ak¥ptocFesedhet heafingoarpa Het haKedar F&RRRAE carri er

t ai 2 b h t achi_ng/ t ' devi 14. Then, the at
ni do the 15 BAFPPEPCEanEARReFhS 1407 BpPacca i th RFEPAREnagRSCRye.

| aci . not .. Then, the d 2 i ithd I wWth th
|70 21 f1om & nexgir TR ChRLoRehe| S0 8t aloohS the: ABFEERed Shore vl ors
W st dinth ' [ b ' t he | oadi
aroa So. Accor iR PBCERESTRad PREPREPRob=tEREL 6 bnah-RdneEkBPatFon i thi n

t he | oadi ng ar i dva ; pr eyvent.e LSERAQ at .
Appl 1. KOKA PUBT ot ron o g Do gb Yo Sol SeB5 5ot Bane: Ga P BFAFE ki nd.

25 On the otheenBando asewah@rs1bREhAgSartherebhceathl bERErCEYt ai ners need
to have a larger internal volune. Accordingly, when the atnosphere inside
t he 15 a partition wall, and to fill the loading area with a
clean gas, such as nitrogen (Njy) gas, thereby forming a
clean gas atmosphere. It is also preferable to use an
airtight type carrier container (also called a closed
type carrier container) for transferring wafers, which
20 includes a lid airtightly closing the front mouth
(wafer transfer port).
FIG. 10 is a view showing a state where an
airtight type carrier container is mounted on a port
of a partition wall, as that described above, in
25 a conventional 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



4 carrier container 2 is replaced with nitrogen gas, the flow rate of
supplted nitrogen gas is preferably set higher so as not to reduce the

t hroughput. However, if nitrogen gas is supplied into the carrier container
52 at a high flowrate, the internal pressure of the carrier container 2

i ncreases, and the carrier container 2 may be vibrated by this inpact. In
this case, portions on the bottomof the carrier container 2 in contact
with the nmount table may separate fromthe 10 nount table (rattling), and
the airtightness between the carrier container 2 and partition wall 4 is

deteri t ed. the. at h inside th [ t

2715 not suf {1 ABOETy PonTabedt sHF HeroRTGe TE oo (hEST dai ho e S,
thereby 15 aff [ t i As] di 2. _F

exanpl o, oxygen o ACh B T aRN c LoRgbroht S BF T HEATT R HEH BRFT nt o t he

oading area S2 Euetdssnbseaidalets W Mae be postdd oppl | vl doed p thin

the carrier container 2, thereby causing 20 trans errors thereafter.

Di scl osure of |nyepid@idéd whiCin Oftthen PESSEOtadtVENt4OPi bs 19 £HsuUre a
stable mounted state of a carrier container, in a port structure for

transferrdng taigeicisihgt 41ad ede 2oct heg eths ouph 2D @ndthé oM@ @M conduct or
processi ng apparatus. According to an aspect of the present invention, 5
there is provi dechbajpoet 3ttacindeffan thensderiengcentatimget Bubstrate

t heret hrough into and froma sem conductor processing apparatus, the port
structure conprisingThs eapaniertcontadhért hatssepanbeédsomantkexteoint area
and an interior area of the apparatus fromeach other, and has a port for

transferring theatbe gk, saipdt ke anepiet ctabbaghd s ddwen disped efooratde

partition wall and, .
until the front edge of the carrier container 2 comes

10 into contact with the lip of the port 11 (i.e., the
edge of the partition wall 4 defining the port 11).
Then, while the door 12 is kept closed, the lid 21 is
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 (not 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 carrier container 2 can be transferred

20 into the loading area S2. According to this handling
method, the oxygen concentration 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 the other hand, as wafers increase the size,
carrier containers need to have a larger internal

volume. Accordingly, when the atmosphere inside the



10 configured to open and close the port a mount portion disposed in the
exterior area in front of the port, the nount portion being configured to
nount thereon a carrier container with its nmouth facing the port, the
carrier container being configured 15 to store a plurality of target
substrates stacked at intervals a pressing menber di sposed above the nmount
portion, and configured to press down the garrier container against the
mount portion; and 20 a driving portion configured to nove the pressing
menber between a | ower position to engage with the carrler cont ai ner and an

upper position ngt ;g urtéhb ‘?,Iaﬁre‘?: vg tl@ tr §rlsf ey O];h&i nsl ar r| er gr%%nt e%%gr. The

port structure nay conprise a gas ‘a

exhaust secti o IgeRGAd W % f'eQi"rnG:‘derio S m%)%[% ih r%)gé%%%& CaC| ean gas

to and fromthe carrier contal when 't of "t he rrler

container is i mieoraG: W I?lc;th‘?:ooqretduc-@ach%ortthr%tu e Ryt her
conprise a control section configured to control the oor the gaé supply
section, and the gasredealsfasSad istippIWReY Qintd Me 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 impact. 1In 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), and the airtightness between
the carrier container 2 and partition wall 4 is
deteriorated. As a consequence, the atmosphere inside
the carrier container 2 is not sufficiently replaced,
and then flows into the loading area S2, thereby
15 affecting the atmosphere inside the loading area S2.
For example, oxygen, moisture, organic components
or the like may flow into the loading area S2.
Furthermore, wafers W may be positionally shifted
within the carrier container 2, thereby causing
20 transfer errors thereafter.
Disclosure of Invention
An object of the present invention is to ensure
a stable mounted state of a carrier container, in
a port structure for transferring target substrates
25 therethrough to and from a semiconductor processing

apparatus.

According to an aspect of the present invention,



5 control section causes the gas supply section and the gas exhaust section
to replace an atnosphere inside the carrier container with the clean gas,
when the door is closed. Brief Description of Drawings 10 FIG 1 is a
perspective view schematically showing a vertical heat-processing apparatus
according to an enbodi nent of the present invention; FIG 2 is a sectional
side view schematically show ng the interi§r of the vertica

heat - processing 15 apparatus shown in FIG™1; FIG 3 is a sectional plan
view schematically showing the interior of the vertical heat-processing

shPoraLus ShoMAT S bl e AT SO UL e
heat - processt n” AR (EHGALT G R SR e Ol e 7
angages vt h t o RO TS e T e e e e BN el ™
heat - pr ocessi ngapRanatd s idy FI G 1
5 a partition wall that separates an exterior area

and an interior area of the apparatus from each other,

and has a port for transferring the target substrate

therethrough;

a door 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 being configured
to mount thereon a carrier container with its mouth
facing the port, the carrier container being configured

15 to store a plurality of target substrates stacked at
intervals;

a pressing member disposed above the mount
portion, and configured to press down the carrier
container against the mount portion; and

20 a driving portion configured to move the pressing
member between a lower position to engage with the
carrier container and an upper position not to
interfere with transfer of the carrier container.

The port structure may further comprise a gas

25 supply section and a gas exhaust section respectively
configured to supply and exhaust a clean gas to and

from the carrier container, when the mouth of the



FIG 7 is a perspective view show ng a pressing nechani smenployed in the
vertircal heat-processing apparatus shown in FIG 1; FIGS. 8A and 8B are a
sectional side view and 5 a sectional plan view, respectively, showing a
state where the carrier container is nounted on a port of a partition wall,
in the vertical heat-processing apparatus shown in FIG 1; FIGS. 9A and 9B
are views for explaining other 10 exanple% of a pressing nechanlsn1 and
FIG 10 is a sectional side view showing a state where a carrier container
is mounted on a port of a partltlon wal |, in a conventional vertical heat
processi ng apparatus

E st or Carr |ng.g%t ghe | nyention _
Enbodi nment s ofcﬁﬁglﬁfeggﬁ aﬁﬁﬁénﬁﬁoﬁnwFPPtﬁétd % IiE 8§ ﬁ@g inaft er MAthh
h cri t he
Const tuent el ement STABOE SiBeEiNRE Y hethsTe FHRd s PofoRaoL
arrangenent ar eg%&Bhe 0R¥1bﬂ? afg ESE@E%@C%hEugﬁg?lSthgngag sﬁ@?&'tlve

descri ptl on W be nmade onl Yy en necessary erspe %’e VI ew
schemati cal | y gaewuea aaﬁarEh@abaae@&haﬁg%egébggoﬁpp@ha&gina%ﬁgrd'ng to 25

an enbodi ment of the present i nvention are sectional side
vi ew andsa sectbamablpkaBt¥b8Wcauses the gas supply section and the

gas exhaust section to replace an atmosphere inside the

carrier container with the clean gas, when the door is

closed.

Brief Description of Drawings
10 FIG. 1 is a perspective view schematically showing

a vertical heat-processing apparatus according to

an embodiment of the present invention:;

FIG. 2 is a sectional side view schematically
showing the interior of the vertical heat-processing

15 apparatus shown in FIG. 1;

FIG. 3 is a sectional plan view schematically
showing the interior of the vertical heat-processing
apparatus shown in FIG. 1;

FIG. 4 is a perspective 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 heat-processing apparatus shown in FIG. 1;

FIG. 6 is a sectional view showing a state where

25 an engaging member provided at a mount table engages
with the bottom of the carrier container, in the

vertical heat-processing apparatus shown in FIG. 1;



each schematically showing the interior of the vertical 8 heat - processing
apparatus shown in FIG 1. As showmn in FIGS. 1 to 3, this vertical

heat processi ng apparatus includes a casing 3, which defines the outer hul
of " the apparatus. The casing 3 contains 5 an |/0 area (exterior area) Sl
and a loading area (interior area) S2. The I/O area S1 is used as an area
to and froma plurality transferred 10 The-l oadi ng transferred boat or sub.
unl oaded to which a carrier container 2 that stores of wafers (target
substrates) is by an automatic transfer robot or operator. area S2 is used

wh f - ' L 2 d f
Ctrate ol der 92, whf CR" 4 FoadeHCARRCGRACFr RPE nS RaARIpF oBBESP RBLT ur nace.
A titi I LS G t | oadi
A A A A B PR i R T T ot R

is opened and chgsgedabisasHonh £3-ribe {40 area Sl is set to have an
at nospheri c pressure atnosphere (the atnosphere inside a clean room. The

loading area S2 is setckQ 8A havesBNarBagt k¥et935adt IPgRNeLEw SHEN as a
nitrogen (N2) gas atnosphere, or a clean and dry gas atnosphere (air

cont ai ni ng few paséttiesaandlanganée, coapoaeti selandsheving @ sexcdoi nt of
-60C or less. FIG 4 is a perspective view show ng an exanple 25 of an
airtight type ceherertbentarnéer dbetgbomereiscootateéro? aspantabfti ght
container nade of, e.g., aresin with a front nouth (wafer transfer port)
20 9 opened aadearbsedopywalli dirithgheerhicibrheantproees@inan store a
plurality of, e.g., 25, wafers Wwith a dianeter of, e.g., 300 nm in a
state where the§PRRE28EACRRAAtipnFEFvals. The carrier container 2 is 5
provided with a rect%ngular flange_22 fixed on_the top with a gap

t her ebet ween. A circhE8r-rdte@R929B; areoVhBHS af O heXeeat BENGf OERRET | ange

22. The Jid 21 of th ecar%ier cont ai ner ZEis.%£pvidﬁg with a latch .

nechani st (not %ﬁ%ﬂ%? T o°hof P18 T Hed I FEC2AR bt ndfrout h 20 of the carrier
tai 2. Al tt i s i j i d Later i d. t

Cnfasten this latch abenahlete angecP REhAE (586 kE8E PROREnbERoSEACE  om t he

mouth 20. The ljde2e Basaprke¥hoLer2iferi Ns Wb G Lok OF L e at tachi ng/

a partition wall, in a conventional vertical heat-
processing apparatus.
15 Best Mode for Carrying Out the Invention
Embodiments of the present invention will be
described hereinafter with reference to the
accompanying drawings. In the following description,
the constituent elements having substantially the same
20 function and arrangement are denoted by the same
reference numerals, and a repetitive description will
be made only when necessary.
FIG. 1 is a perspective view schematically showing
a vertical heat-processing apparatus according to
25 an embodiment of the present invention. FIGS. 2 and 3
are a sectional side view and a sectional plan view,

each schematically showing the interior of the vertical



15 detaching device is inserted and rotated by about 90 to unfasten the

| atch nmechanism The I/0 area S1 conprises a first area 5 near the front
side of the apparatus and a second area 6 on the deep side. The first area
5 has first nmount tables 51 20 and 52 respectively disposed on the right
and left sides, each configured to nount one carrier container 2 thereon.
Each of the first nount tables 51 and 52 Q@s a nount face, where pins
(posi tioning nmenbers) 53 are disposed at, e.g., three positions, to fit in
recesses 25 fornmed on the bottomof the carrier container 2, so as to

position the carrier container 2 (see Fl 1. .A haped panel portion 54
i s di sposed to%eafop§8FF85ﬁ8gtﬁgpéﬁﬁggsach93%tﬁ8 Hﬁ%stgarea 5 i.e., above
the first nount tables nd_5 he ,space surr.ounded.by.the panel portion
54 is arranged suchAthgi%Pﬁquu%gﬁéfi& ?Paﬁsf351F088F%1ﬁéﬂcﬂe ves al ong

the ceiling 5 ﬁ?BEegggﬂgéﬁPEaEQ@ugl?ﬂ@lﬁagg]aC@?FE@§S3th%bﬁ%ﬂrgﬁggpﬁggle

supporting the carrier I ner to transfer ahd Trom

mount tables 5nandypdr Eh@lsg?oﬂﬁeaéﬁﬁaﬁahﬁ§.Se?H@dcgggHE %aéégﬁ ¢ gount

portion) 61 and 62. Each of the second nount tables 1 1 and as a

nmount fage, wheneIiponsrepogekicering aeshers) 63jare1dhgpagedrak, €. 0.,
three positions, to fit in recesses forned on the bottomof the carrier
contai ner 2 (séeénEkBiot) arvhensthe cherI¢n aevBhabnets2ukssdpasi khonedaon t he
second nmount table 61 (62) by the 15 pins 63, the nmouth 20 of the carrier
contai ner 2 fatesaaddfabingnbiwht B therpert céhtafinthe2pahtict sabraal | 4. FI G
5 is a sectional view showing the port 41 of the partition wall 4 and
portions around plurppitiWeofeweifeaks Heargptoeubsitngtappanatus shown in FIG
1. 20 FIG 6 is a sectional view show ng a state where an engagi ng nenber
provi ded at th&rABEAETESBI BY6RN( BRFOBAfAGeSransherhsobott om oberh&otarri er
containiB 2, In thi vg[tical heat-grocessing apparatus_shown in FIG 1. As
shown i \°FI G BDeedPRIGPIt RECROOAL 1FaBFES BE 2B aKBaGYhPEenye4BFE B&Gk and
forth by a dri ing gortian 6§a, su%g as _an.air cylinder, between a_position
where the carri-8F E6RFACReP 2 EENpFa8eG2F hiPEORCBY21NeE 4 BBt ai Hafer
transfer devic SGr L, Sitl lere the.carrier container
2 comes into cgﬁggcgEmggﬁS%%%%Sopﬁggﬁga?gonghgﬁgmggrﬁoﬂgegfapﬁe partition

wal I 4. As ShOWHlBQdEHGtOGSnSaQPOBfthgeﬁgggngggcgggﬁggrgérﬁgge§2 | s

provi ded with a hook-shaped engagi ng ne con ( 0 engage wth an
engagenent recess 24 Larwedien %Q@1bqtH%UUQEFBF%dC%BrE%ba§§%kakﬂ%fI%o The
a y a

engagi ng nmenber 60 can swi ng about a horizon axi s riving portion
60a, 15 area Sl and loading area S2 from each other. A port 41
is formed in the partition wall 4, and is opened and
closed by a door 43. The I/O area S1 is set to have
an atmospheric pressure atmosphere (the atmosphere
inside a clean room). The loading area S2 is set to
20 have an inactive gas atmosphere, such as a nitrogen
(N2) gas atmosphere, or a clean and dry gas atmosphere
(air containing few particles and organic components,
and having a dew point of -60C or less.
FIG. 4 is a perspective view showing an example
25 of an airtight type carrier container. The carrier

container 2 is an airtight container made of, e.q.,

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



10 between a position where it engages with the engagenent recess 24, and a
position where this engagenent is undone. On the other hand, a storage
section 64 for storing carrier containers 2 is disposed above the 15 second
area. The storage section 64 has shelves of two levels and two rows, in
this exanple. A container transfer device 65 is disposed in the second area
6 to transfer the carrier container 2 anong the first nount tables 51 and
52, the second nmount tables 61 and 62, 20 and the storage section 64. The
cont ai ner transfer device 65 includes and novabl e up and whil e being gui ded

68 i s connected d | .ang 2,.and_transfer it a guide 66

hori zontal Iy ex?%%%%%ggﬁ%mﬁigg%% %gn%bff% %%hbe?h%7cﬁﬁﬁéﬁ¥ec%§9?h%e5uide
66. An articulaje r il ers67 nd i top of
the carrier con%a?%%rg?%Pg %gg%%g%?g dé?bc?i@hf %?@ggggiggﬂgq§gagre a
sectional side yigyy , dSgCl I mR] apy Vi e LV , W ng a
state where the car rliaggef:o%tga?%e(? 2 ig)g]@rrnﬁlgntie]% %ng\{%%ggz‘gts%‘gl o?yt%(;g

partition wall deatRedhgrventisahlbeat pROCESSENGr APPRHF A NSy SHoYg in FIG 1.
5 When the second nount table 61 (62) is noved forward, the carrier

cont ai ner52 nouptedidderedth CONESct Mh@uTOHAt ATAnYE t 1o t hexHAr it £198 | 4
while the nmouth 20 aligns with the port 41. In this state, the lid 21 is
det ached from thetanrgap Cootebaewedn.satherd@lantestossof3the carrier
container 2 comunicates with the |oading area S2 through the port 41 of
the partition weptmed ghetkelgecnter hef pone Allampetd2.1/0 area Sl side is
provided with a sealing nenber 42, which the carrier container 2 cones into
contact 15 with (i.eThethédedyeobf thhecabuihr200ntainercariser container 2
conmes into contact wi.th)., K The sealing nmenber 42 works as a part of the
partition wall PFYEFFes ngl the? oprbFhgrefhamespolrol 15ShawRboko 43014 di sposed

on the titio | ,4.0n 20 the | oadi area S2 side, to open and_cl ose
t he por?ﬁil. Thgh%g%+d4%fi%nrg%%§%%ﬂ€? -t el?%ﬁﬁ%@Fa?%%E%%?e%dzthat a
buf f er ace BS,is_fornmped b en_the door 43.and t.he th 20 of the
cgrriersgontaiﬁ%ésiFé%éﬁgpgfé#f%§b+%ﬁ SRt S neFSor thedy UT%H bh e port

41, 25 In the bubfexespace B5 e dogredfdocpropdedmithian, = =~

at t achi ng/ det achi ng devi ce chi'ng an aching :

fromcarrier comdaddefo e rdodd® £09h A3 iodfh VER, DYTRe PO - S iPéé%?

portion (not shown). When the door 43 is opened, it retreats upwar
downwar d al ong 4 heeyies1é t2 04, wah | whichihe 1BekpRoF tHmg a@@a&m%ﬂ det ached

fromthe carrier 5 container 2, to a position where it does not interfere
with transfer ofevatleisgWedhee bl f bisspose 45 i Socoraedbgdai®ud gefs supply
section GS and a gas exhaust section ES for supplying and exhausting a
cl ean gas to antb funmhasten chrei batch mechanism.
The I/0 area S1 comprises a first area 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 first mount tables 51 and 52 has
a mount face, where pins (positioning members) 53 are
disposed at, e.g., three positions, to fit in recesses
25 formed on the bottom of the carrier container 2, so as

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

A U-shaped panel portion 54 is disposed to



10 container 2. Specifically, as showm 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 the filters 45. On the other hand, an exhaust passage 46 is

di sposed at the bottom of the port 41 and.gonnected to the gas exhaust
section ES. The exhaust passage 46 is laterally long in the front view, so
that the gas is uniformy 20 exhausted. As described later, the gas supply
section GS and t section.ES are operated und the control of a
control secti on%ooqﬁggrgncee aeceatar%osvp%etﬁée |ﬁs]isc}_e S RI:2 ﬁ!f fler® ¢p ¥ VES and

carrier Contaiqé{ 2 Wi dih gl i at ere the door 43 js
closed 25 and the lid 21 n} S rtgrrtgj\;%gd%arsjolmﬁog 5izta'r riereh\r@c&nafcael et 2"

pressing mechanisrene g dinasiesh 18 0Ns aldtdifdy Ghdhedd 0 gfea Sl side

of the partition wall 4 5 each to press down the top of the carrier

contai ner 2 nouniteshayld ke sacend renst, tabla &b wWs 8Aordd Gne’ dsidn
per spective view show ng one pressing nechanism 7 enployed in the ver%i cal

heat - pr odessi ng(rappartatus sowhd tldda rbomlhef @88 NG HEE AN SN
includes a rotary shaft 10 15 71 pivotally supported and horizontally

ext endi ng al ongrhtiHee paurddrtdmgneiHe 4aranichra qurasSinkg eerdeer: réh dfiered to the
rotary shaft 71 at the proximal end. The pressing nenber 72 is fornmed of a
reversed Y-shapdd 48 @ngl A3 omiidee fiwmst egpsini3d admes7 3l arel f92xed to the
rotary shaft 71. The head 74 of the plate 73 is provided with a circul ar
projection 75 on a sitfe $9RANG &keR dowmmrdeatish i priedsieny mendgr 72 i s

in a horizontal state. \léqten t he pressing nenber 72 is noved down to an
al nost hori zontA* Ettle, r?é)%rqﬁp'ectEia&ﬁl 7 dffagesand maumd diakddsar recess

23 of t flan 22 di sed on the top of the carrier container 2. Ar
cyli nde:flgJ 81la gﬁd aélfg %Pglacﬁ s%&koéldlefa a&ﬁ’viwh’ﬁrfopéélssdlﬂoééstlﬁfnlt% pressi ng
mechanism?7. T i1, Gyld s 81 nd, 81b are attached on .the partition
wal | 4 above t%gengreé:ss i né;(r%grr éiﬁs% %oeﬁi l?(jz)tt’h Ssi%des @ﬁ&ee&o,s%&?st'héﬁo their

piston rods 80 ;anq BQR AYIILHI NI £ %:np rt(?lcéatb%g é:g}]ne 030 ttth%mc?ar}grﬁ F?%I) " :E he

pi ston rods 80a and 80b are respectively provi Wi th pivo

menbers 82a an¢oddR:inkie 20i wle SURPONY MERBLLS +§2a C@g%%%b #ﬁzggﬁeirv%l y

pivotal |y support ends of actuation arns 15 83a an er ends
of the actuati ds aom t83ncandrl3hearse doinimhint ¢amectead (a2 )t hg, qpRosite

sides of the pressing nenber 72. As a consequence, when the piston rods 80a
and 80b1l5 are wimsdredpn tiye toethi R0CY nter $a8kd can@dodth.inie 2 faces
and aligns with the port 41 of the partition wall 4.
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 shown in FIG. 1.

20 FIG. 6 is a sectional view showing a state where an
engaging member provided at the mount 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 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



pressing nenber 72 takes on a standing position along the partition wall 4
(upper position), as shown with chain Iines. Wen the piston rods 80a and
80b are extended downward, the pressing nenber 72 takes on 10 a |ying-down
position in an al nost horizontal state (l ower position), as shown with
solid lines. At this lower position, the projection 75 is inserted into the
recess 23 of the carrier container 2, and esses the carrier container 2
agai nst the nount table 61 (62). 15 A programstored in the control section
8 (see FIG 5) is used to control the door 43, a;tacglQgéuggfacggggigﬁvege
44, second noun - ressing menber : _ :
gas exhaust sec%i%ﬁgkgfgéﬁgggén?g?fhaeyg?guﬁgﬁ?§3§?ﬂef%§?2?niﬁﬁi ?ﬁgﬁlgn 8
execut es the follQwsng:Qpe n p e c
nount ed on the ée@%%ggﬁgﬁn%ﬁ%gglEhglg%%%}gfséégF%%?%ﬁ, aﬁﬁm?ﬁehn?ﬂe Z?and
mount table 61 ' d Lt r rgier-container
cones into contggﬁiaf?hﬁ?ﬁg E%ng???ggﬁaggaﬁggtﬁ%éB%?%€4iio?ftﬁ%epart|t|on
wal I 4. Then, tpgreitiéy!aders, 8l8sagdoRdbiQf ribe pressing, Fechanism7 are
activated, so that the pressing nenber 16 72 presses the carrier
contai ner52 aganoshttbebsesoat anané2tablgréti462)widThen hddB-shaped
attachi ng/ detaching device 49 is activated, so that the lid 21 is detached
from the carrieengagingmeenZer Toencondi dnerédetdosigdde Svish kept cl osed, the
gas supply section GS and gas exhaust section ES are activated, so that the
at mospher e i nsi tRI2%enent f eecepaced B umed camrilee bontahnef 2nhés repl aced
with a clean gas. Then, door 43 and |id 21 are w thdrawn fromthe port 41.
10 Consequent | ySahai@F sComsabred 2 n tHee cengaging ommberer 62 cam deing
transferred to the Ioa&%&g,area S?. Ret urnin back to FIGS. 2 and 3, an
expl anation wi | FPBRE of VRPE bEoRFRL 3t iy afdrielngaehriglen ee0s2. The
Ioading:ﬂiea S%%includes therein a vertical heat 15 processing furnace 91

a furnac

havi ng CHETET o3 R bR R Tdhi th ?%gmevalh%ihﬁﬁ%@ giwammq;tn d
94. Bel ow the v i cal, heat - processing furnace 91, the i supports a
hol der or waf erP%%%%gg?Zb’rm%% et Ef%sélr%%?ﬂ Wi T ‘?g%l%s%bgff%‘?m%q%cﬁ ng and
hol di ng a nunmber,@i,L0 wafers Wat intervals. Furthernore, a thernal

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

and 1id 04. The |id 64 e SypRor hiechdy AN el eyl otedpEhani s 95, whi ch is

used for |oading and unloading the wafer boat 0" an e heat 25
processing furmeoerg davefer dormnsidrslevice @@sp&o%ﬂféﬂ %ﬁb;@éj #igt veen the

waf er boat 92 and the port 41 of the partition wall

15 second area. The storage section 64 has shelves of
two levels and two rows, in this example. A container
transfer device 65 is disposed in the second area 6 to
transfer the carrier container 2 among the first mount
tables 51 and 52, the second mount tables 61 and 62,

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

25 hold the flange 22 on the top of the carrier container

2, and transfer it in a horizontal direction.

FIGS. 8A and 8B are a sectional side view and



The wafer transfer device 96 is used to transfer wafers Wbetween the wafer
boat '92 nounted on the second nount transfer device 96 includes 5 novable
al ong a guide necha left, and rotatable about a body 98 has a plurality of,
back and forth. and carrier container 2 table 61 or 62. The wafer a nobile
body 98, which is nism 97 extending right and vertical axis. The nobile
e.g., five, arns 99 novabl e Next, an explﬁgation w Il be given of an
operation 10 of the enbodi nment descri bed above. The foll ow ng operation is
executed in accordance with a programstored in the control section 8 (see

FIG 5). At firgst, .carrier, _cont.ai ner_2 is transferred . downward through
secti & %llagln VBEW 5 TR SE e FION ¥ 3 iSt<t Srount

the inside of thé pan& . .
table 51 (52) %etrlﬂéetq,% %’él‘itr'icext ranst rnerrotéotis( ql%hnsclé%mo)n, " ielngr‘]’r ainsm)ve

t
along the ceiling of the clean room Then, the carrier cont

transferred ont e 1SRN TRYM, Lahe 61 162 dhe Sankaiper transer
I i 2 1s

device 65. There may 20 be a case where the carrier container

transferred topgriRcssam0eryehitds &hown tike rFaent gi ner transfer device 65
and tenporarily stored therein, and then transferred to the second nount
table 615(62). AftemHdre tay rdeforgDMaintert ablies auERd ian ridesecond nmount
25 table 61 (62), the engagi ng nenber 60 first swngs to engage with the
engagenment recdsgwadd,orthed cairrtike lohttainefr thect@tide therbal RRMmed, as
shown in FIG 6. 18 Then, the second nount table 61 (62) is noved toward
the partition waltlo gond@cathati thhéhedpe rdfi ttiloe maltlh 42@hdfl et e ec avotitar
container 2 cones into close contact with the sealing nenber 42 disposed
around the por 29413956 MHEhp&NE sk Wal-l 4n thds, sthéepi $hen lidd€180a and
80b are extended gﬁyn rd Ey the air cylinders 8la and 81b of the pressing
nmechani sm 7, arn@ éaﬁgﬁﬁa Ol &Pes CATE 184 d COBY 3ANE TnBv e §°d&WE whi | e bei ng
restricﬁ%d by Eh% 1Q pre&s%g% menber 72. By .doing so, the pressing nmenber
72 swings about & 16t &ty "RafETFL CAnFORSSIRES & ROMPYBACA St ate. As a

, - in Fl 8A, th ject 75 of 't i nmb
72 5 i maer i ed i ito Dite [ESEDS 25 Br P Fruge b2 BPrtnd 1B CRPE o
t ai 2, ‘ L i I th t
Fabl o 61 (62) TTRoR T ho "Bay (ot "eRom P it Fioattain Ao HotAening devi ce
44 is insertedarabosthhe;ikeyhal 243 dkaeqiEhGa %Ea@ﬁﬁéﬂﬁebﬁ%rﬁ%&Of the
. : [

carrier container 2, and rotated by about 20 9 T 21 is

det ached from whe chathieekat@iledi BOhtdihkhe 2stakesshows kBnkLSS. 8A and 8B).
Then, a clean gas, such as nitrogen gas, is horizontally blown fromthe

porous fBlter #5thovare.t,h&hientekieonfothehaotahr per ogorhai Barr2eat a flow
rate of, 25 e.g., 50 to 200 1/mn. This nitrogen gas flows between wafers W
and al ong the crréelnglrl 2oftomke datpi epontentaiwieh)2, IThd tkedinegt urns
toward the nmouth 20 and
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 1id 21 to and from carrier container 2.



19 exhausted through the exhaust passage 46 on the bottom side. As a
consequence, the atnosphere in the carrier container 2 and the buffer space
BS between the carrier container 2 and door 43 is replaced with the
nitrogen 5 gas. At this tine, since the nitrogen gas is supplied into the
carrier container 2 at a high flowrate, the pressure in the carrier
container 2 increases, and the carrier COE%ainer 2 receives an inpact when
the gas starts being supplied. However, € pressing 10 nenber 72 presses
the carrier container 2 fron1above and prevents it from positionally

the carrier c ntalner 2 i s kept

hifti As , th 20 o
shifting. a fgnsgayence,. t cﬁ:llvelill bﬁler?béljroolﬁ dr—ﬁﬁléﬁlg 1p5>rr élrmqn@ t he door

inairtight contact withthe sealing

43 is withdrawygmgrd ip jﬁ%nga 4£1i% &ﬂ %hretreatﬁ of the

at t achi ng/ det aching deV|ce 4 't Be iMterico
carrier contai Rvad & FENHYEALS ‘éﬂltol?lgt hed %Ci't'lih%r e%Ha33: 4Them &tehe waf er s

Ware sequentially transferred out of the carrier contalner 2 and onto the

waf er boat 20 Spporttiegnaier 1tikansf @ret%%\ﬂe@e f¥%m %fhfeerca%lxlletrhe waf ers W
are transferred out of the carrier container 2, the lid 21 of the carrier

cont ai nes 2 i s colndseicheyy 2N teper aoisdn ikey ehse d a t kiate sginv@n iakeveerEhe

timng at which the pressing nechanism 7 25 rel eases pressing, i.e., the
timng at whi ciwitthe toeesdieny ofenadierz2 et urns to the standing position in
this enbodinent, is set at, e.g., a point after the 20 nouth 20 of the

carrier container 2 The dudshat Bpadee B d 2 torfeated e seqmsd supity t abl e

61 (62) is nove backward, so that the carrier container 2 is separated from
the partition wgAtipn fﬁeﬁndtﬁegéérﬁxﬁﬁuéénﬁﬁcﬁéPDSEg ifort sawsflaringd to the
storage section 64 b ccontai ner transfer device 65, and tenporarily
stored therei n2%h u&t Q9 Rasd S 9&S éEOpla@éI’et &OM 6@ F@FBEeTof wafers W

are tra@%ferred ont.qQ t he waf er. boat 92 is |oaded into

h f
thg heatdproceSS|ESlP%Fﬁ§?2 gfecf%gﬁ% Hé ﬁéfépfwﬁl&ﬁ Fﬂgswgﬁer @oédeZhare
t t D, { , t
subjected 1o a %ﬁa%w%rgﬁg%%s %%ﬁ@e%% Q¥ ar%B%&%gég %@O%;Fégghoggﬁln ©

heat - processi ng furnac tér the "heat e wafers

W15 are returpgd tht g rQe4qarf|§§_ﬁgg&%l n2.Jax 1an %R%r%%h%%creverse to

t hat descri bed above. "I n the enb descri bed above e preSS|

member 72 is uged b%sp%% 140WR A8 nC RS T €AnCQRLAIAGK éagnu@h%ﬂ a3 thi

second nount table 61 and in 20 contact wmth the rfition wall

This prevents hher©@@hl@hscoﬁﬁépﬁ%6 B0l vilkkat lgag ardsgbaliiklizestiot when
t he atnosphere inside the carrier container 2 is replaced with a clean gas,

even if lbhe cl ¢he pasfies spppki 88 ahraughghhkl dwltatre asd causesea heavy
i npact 25 on the carrier container 2 due to a gas blow Furthernore, even
if the carri er o¢bsrahaad, 2 aneexheastaprkssggei dpadts wheposke hitdthe is
opened and cl osed,
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 gas exhaust section ES are operated under the
control of a control section, to replace the atmosphere
inside the buffer space BS and carrier container 2 with
the clean gas, in a 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/O area Sl side of the partition wall 4,



21 since the carrier container 2 is pressed down, the position of the
carrier container 2 renmains stable. As a consequence, the airtightness
between the carrier container 2 and partition wall 4 is not broken, 5 and
air is prevented fromflowng into the loading area S2 fromthe 1/0 area S1
or atnospheric pressure side. Furthernore, since wafers Ware not
positionally shifted or projected, the mafq{s Wcan be taken out afterward
by the wafer transfer device 96 without 1&'a hitch. Furthernore, the clean
gas can be supplied into the carrier container 2 at a higher flow rate,

whi ch al | L1 h | tao b f din, hor t
e thereby | BeiviodP s (A0dE o 855, End PabErL & Eontdi 56 0 | he

. D an . . S | h it
Pt 4 Cupper a2 fle@ A Sen 0o JEG St A0 L0 PO (0 B0ed” paBH T ORI TS Thus "
the pressing Megbesrd e d0Lse NPlel LRSGELS a%%ﬁbféééﬁﬁ rmé%%éﬁ@%ﬁ rier

container 2 20 after the pressing force on the carrier container i's

rel eased. FurtheipDsgedthe PreSS:PE: FRT A 81 7o Ca8s NaY & 5 Si structure
as a whol e. The enbodi nent descri bed above 1Es)lr%yoshov\{»}%,oneﬁpexaeyr%h% of the

pressi ng echanstsowid oin SBDEr ing 25 a carrier container 2. The pressing
mechani sm may be alternatively fornmed of neans for applying a latera
pressure on a carri efheopteasseng 2ne Eh&si sBA7 atwlc DBd@s ea r@favy exsafor
expl ai ni ng ot her exanpl es of a pressing nmechanism The pressing nechani sm
shown in FIG 9A ipkveicrbla pirestired renddrowRzanta 1 iy essesndi oaral@ig
container 2 5 on the second nount table 61 (62) against the partition wall
4 from behind teiBeritivp wabhpt e, anthed (preess iy mesmizer 912 i &ixayals e
back and forth,__and can be w t hdrawn bel ow t he nount face of the second
mount table 61 (RSXILary oshvet pfesat righeraeirningd sthn | TheEIG egB el udes

a pair qh)nenber%m§5 aﬂ% 96 #hat andwi ch a carrier container 2 on the
second rount tabl e 61 (B2)° FrOMHT i1 & Ydeed of 798eRed RirtaiScase, the

ec nt . Bpiitsi & STeesed o Tl case,

the second mount tobl S oL (82 fiy b bt She & Bt bar ¢ 1H bar i er
i 2 - i it4 l.. Th ) .

cont al Ner 2 cOMs, ¢ ) CONAEnaid Iy 4 hee RS i1 0, Wal I; The, present, 1,

invention is n imted to the enbodi ne ESCr

modi i ed 20 i n ¥asiuel 8NS5 SR 1 Lo 0o UG PTARRIE daenblen. For

exanpl e, the atnosphere inside the |oading area S2 I's not 0 an
inactive gas, bifemmthderdahdmemdr 10 i @ riideangdry, air may

be supplied into the carrier container 2 to repl ace

15 When the pressing member 72 is moved down to an almost
horizontal state, the projection 75 engages with the
circular recess 23 of the flange 22 disposed on the top
of the carrier container 2.

Air cylinders 8la and 81b are disposed as driving

20 sources of the pressing mechanism 7. The air cylinders
8la and 81b are attached on the partition wall 4 above
the pressing member 72 on both sides thereof, such that
their piston rods 80a and 80b vertically reciprocate.
The bottom ends of the piston rods 80a 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



25 the atnosphere inside the carrier container 2, after the carrier
container 2 cones into contact with the partition wall 4. Furthernore, the
present invention 23 may be applied to an apparatus that has an |-area
and an 0O-area separate fromeach other for transferring carrier containers
2 therethrough. Furthernore, the present invention is not limted to a
vertical 5 heat-processing apparatus, but ay be applied to a sem conduct or
processing apparatus of another type, such as an apparatus for

heat - processi ng substrates one by one, an apparatus for coating and

i i f i Rl i i . .24 C L MS 1.

A por t struct ur B PRy BB or Pl RGO ke br BBR° ctbsk Fat 8-FHaF LFhr BEBR Fhto and_
i d k t Fe COonprising:
= partition vl onarPoaEe By 00r 2ERG! BbliRectLg B8 Lnd BHERHLFe COTREES' OF

the apparatus fgemgachrethehg RBALEAS7A, port for transferring the target
substrate therethrough; a door disposed on the partition wall and 10

configured to open and gl esasthaecROE]; wReADUAL POLELAN HLSPEE8dahA BbBE
exterior area in front of the port, the nmount portion being configured to

mount thebfeon aacarwiehdeawhabpethwi dbri &gl Raehsfacingnahel1pprtnet he
carrier container being configured 15 to store a plurality of target
substrates stackedsaing member 72 takes on a standing position along
the partition wall 4 (upper position), as shown with
chain lines. When the piston rods 80a and 80b are
extended downward, the pressing member 72 takes on
10 a lying-down position in an almost horizontal state
(lower position), as shown with solid lines. At this
lower 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 in the control section 8 (see
FIG. 5) is used to control the door 43, attaching/
detaching device 44, second mount table 61 (62),
pressing member 72, gas supply section GS, gas
exhaust section ES, and so forth. 1In summary, the
20 control section 8 executes the following operation.
Specifically, the carrier container 2 mounted on the
second mount table 61 (62) is 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



intervals a pressing menber di sposed above the mount portion, and .
configured to press down the carrier container against the mount portion;
and 20 a driving portion configured to nmove the pressing nenber between a
| ower position to engage with the carrier cont ai ner and an upper position
not to interfere with transfer of the carrier container. 2. The port
structure according to claim1l, 25 wherein %he driving portion sw ngs the
pressi ng nenber about a horizontal axis to nove the pressing nenber between
the | ower position and the uppeL posi tion. ﬁg 3. :hedpo;t ﬁ;rgﬁ;ure

rej [ essi menber, st ands
according Lo, ¢! PanblesYAST eha LG BLESSLAGTRDCL SLands, ol pag Lhe e 1o

partition wall e upper position

claim1, 5 wherghinthe, 62kl ke (§ ytalgﬁngvFg nggﬁhéngygggégﬁess formed

on its top, and the pressing me isp oh9% o eﬂgage
with the recessdefic&hgqpost aékwswae agcendingnto Ehagﬂ‘ Le &’“gra@ﬂt ﬁ
nmount portion is provided with a 10 poOsitioning henb 0 &hgag t he

carrier conta|netoﬁndhaoaakreartB@nﬁé&ﬁb@r290n@ﬁéﬁ?rwh11e the door 43
5 is kept closed, the gas supply section GS and gas
exhaust section ES are activated, so that the
atmosphere inside the buffer space BS and carrier
container 2 is replaced with a clean gas. Then,
door 43 and 1id 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 and 3, an explanation
will be given of the interior of the loading area S2.
The loading area S2 includes therein a vertical heat-
15 processing furnace 91 having a furnace port at the
bottom, which is opened and closed by a 1lid 94. Below
the vertical heat-processing furnace 91, the 1id 94
supports a holder or wafer boat 92 mounted thereon,
which is used for stacking and holding a number of
20 wafers W at intervals. Furthermore, a thermal
insulator portion 93 is disposed on the 1id 94 between
the wafer boat 92 and 1id 94. The 1id 94 is supported
by an elevator mechanism 95, which is used 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.



6. The port structure according to claim1l, wherein the carrier container
is provided with an engagenent recess, and the nount portion is provided 15
with an engagi ng nenber to selectively engage with the engagenent recess by
nmoving relative to the nount. 7. The port structure according to claim]l1,
further conprising a gas supply section and a gas exhaust section
respectively configured to supply and 20 aust a clean gas to and from
the carrier container, when the mouth of the carrier container is in
contact with the port. 8. The port structure according to claim?7, wherein

the partition wehl andoihe, dookepr6oa1£anged; g5, sugh fhat g buffer -space is

f ormed between the door and the nou e caffiér ¢€o

mouth is in comyastiyblh the otLr Bod:ibe 833 égppixrsgsﬁgggnggf 26 the

gas exhaust section are copnected to t er space. _
structure accorgbifitt@ Shathe 7sefYhlhgEuLPMPAL LN aoF0BS T Ol pSECKL 8O,

configured to 5 control the door, the gas supply section, and the gas

exhaust sectiontryhererndeheceontr ohc$e86508 KAYSES bHEYJ9S, SWRPLY Sgction
and the gas exhaust section to replace an atnosphere inside the carrier

cont ai ner5wi t h mbeableaalgas, awgendéheednarniss 870sgt8endOndOridhe poat
structure according to claim9, wherein the carrier container further
conprises a |idlebhfi gundedotatapka andutl| aseethiecabuskisandThéendoble
conprises an attachi ng/ detaching device configured to attach and detach the
lid to and fronPPREB ggrhagra 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 in 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 (not shown), which can move
along the ceiling of the clean room. Then, the carrier
container 2 is transferred onto the second mount table
61 (62) by the container transfer device 65. There may
20 be 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). After
the carrier container 2 is mounted on the second mount
25 _table 61 (62), the engaging member 60 first swings to
engage with the engagement recess 24 formed at the

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



15 container, when the door airtightly separates the exterior area and the
interior area fromeach other. 11. The port structure according to claim
10, wherein the control section is configured to control the _

att achi ng/ det achi ng device along with the door, 20 the gas supply section,
and the gas exhaust section. '
As. A A As. AON. Ay3. ALLAAAAAAAN AN AN AAAAAAE A As. ABI|LQ'S
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2 against the second mount table 61 (62). Then, the
key (not shown) of the attaching/detaching device 44 is
inserted into the keyhole 2la (see FIG. 4) of the lid
21 of the carrier 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).

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

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

wafers W and along the inner wall of the carrier

container 2, and then returns toward the mouth 20 and
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side. As a consequence, the atmosphere in the carrier
container 2 and the buffer space BS between the carrier
container 2 and door 43 is replaced with the nitrogen

5 gas. At this time, since the nitrogen gas is supplied
into the carrier container 2 at a high flow rate,
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, for example, the door 43 is withdrawn upward
15 from the port 41, along with the attaching/detaching
device 44 and lid 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 at which the pressing mechanism 7
25 releases 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



@ st uvxnbCl n! y3MLOY%& ()-9 10 10 10 3:s109% ()-1 S8109%& ()-ss6! 109%& ()-F
AF10%&' () - vxBzdEnbC n! *, & 10%&' ()-Ls10%&' ()- |

MLOY& () -y 109& () - 109& () - 3s109& () - zEwdEmbCl n! | s109& ()-"109%& () -, GLOY& (
)= 10%&' ()-910%&' ()- 10%&' () -

NdEnbCl n! ' - 109& () - 9B10%& ()-# 109& ()-"-109%& ()-, 3109 ()-L10% ()-% U
dEnbC! n! 210%& () - Of 109%& () -/ 10%& () - 9- 3109 () - Y+T10%& ()-)f10%& ()-

#WX Y Z) [ xbCl n! 1t 10%4& ()- 10 10

10Y: 109& () -y8109%& () - 6& 109%& () - 410%&- ()-[!!11">"r"dEnbC n! 10%4& () -
10944& () - &GlOO

91006 () 1" VRRY AEABE R OSSP - FIOVRRIET- 10805 00t -

3 0w () - Lo I 0bee () F1obeane) R GteR ) 6 4894 odboBRRBCI

4t 10%1& 21 01 09 -
F+|\/|10%—|&(%) W%%%F&Kgﬁr@% téépﬁ%‘a% )éggf‘f%é%g- ¢y1s separated

from the partition wall 4. Then, the carrier container
5 2 is transferred to the storage section 64 by the
container transfer device 65, and temporarily stored
therein.
On the other hand, after a predetermined number
of wafers W are transferred onto the wafer boat 92,

10 the wafer boat 92 is loaded into the heat-processing
furnace 91. Then, the wafers W on the wafer 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 container from vibrating and stabilizes it
when the atmosphere inside the carrier container 2 is
replaced with a clean gas, even if the clean gas is
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 1lid 21 is opened and closed,
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5 and air is prevented from flowing into the loading area
S2 from the I/0 area S1 or atmospheric pressure side.
Furthermore, 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

pressure on a carrier container 2. FIGS. 9A and 9B are
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mechanism.
The pressing mechanism shown in FIG. 9A includes
a pressing member 92 that presses a carrier container 2
5 on the second mount table 61 (62) against the partition
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 point before the carrier container 2 comes
into contact 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. 1In this case, the clean dry 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
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carrier containers 2 therethrough. Furthermore,
the present invention is not limited to a wvertical
5 heat-processing apparatus, but may be applied to a
semiconductor 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.
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a partition wall that separates an exterior area
and an interior area of the apparatus from each other,
and has a port for transferring the target substrate
therethrough;

a door 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 being configured
to mount thereon a carrier container with its mouth
facing the port, the carrier container being configured

15 to store a plurality of target substrates stacked at
intervals;

a pressing member disposed above the mount
portion, and configured to press down the carrier
container against the mount portion; and

20 a driving portion configured to move the pressing
member between a lower position to engage with the
carrier container and an upper position not to
interfere with transfer of the carrier container.

2. The port structure according to claim 1,

25 wherein the driving portion swings the pressing member
about a horizontal axis to move the pressing member

between the lower position and the upper position.
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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 claim 1,
wherein the carrier container is provided with a recess
formed on its top, and the pressing member is provided
with a projection to engage with the recess.

5. The port structure according to claim 1,
wherein the mount portion is provided with a
positioning member to engage with the carrier container
and position the carrier container.

6. The port structure according to claim 1,
wherein the carrier container is provided with
an engagement recess, and the mount portion is provided
with an engaging member to selectively engage with the
engagement recess by moving relative to the mount.

7. The port structure according to claim 1,
further comprising a gas supply section and a gas
exhaust section respectively configured to supply and
exhaust a clean gas to and from the carrier container,
when the mouth of the carrier container is in contact
with the port.

8. The port structure according to claim 7,
wherein the partition wall and the door are arranged
such that a buffer space is formed between the door and
the mouth of the carrier container when the mouth is in

contact with the port, and the gas supply section and

10H
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exhaust section, wherein the control section causes
the gas supply section and the gas exhaust section to
replace an atmosphere inside the carrier container with
the clean gas, when the door is closed.

10 10. The port structure according to claim 9,
wherein the carrier container further comprises a lid
configured to open and close the mouth, and the door
comprises an attaching/detaching device configured to
attach and detach the lid to and from the carrier

15 container, when the door airtightly separates the
exterior area and the interior area from each other.

11. The port structure according to claim 10,
wherein the control section is configured to control

the attaching/detaching device along with the door,

20 the gas supply section, and the gas exhaust section.



