-1- TREATMENT APPARATUS BACKGROUND OF THE | NVENTI ON 1. Fi eSfB;Oi‘ c0RLL 03

1nvent|og : The present invention relates ORT#p f &€ n
appa atu for perf.orr’d ng a predetermned treatment for a wor kpi ece as
a seni conduct or fer. 2. Description of the Related Art I n sem conductor
“fabrication proc\e\?ses, various 10 treatment apparatuses that form an

oxide fidm on a sem conductor wafer, whch is a workpiece, forma thin
filmon a sem coductor wafer corresponding to heat CVD nethod, and form

impurity regions with different i sem conduct or waf er
corresponding to heat diffusion 1 %m@%en used. In the
follow ng degcriptd on, the sem conductor wafer -may be referred to as sinply

a wafer. 'n Tecent years, upgightrotdor N8t vt I®Qt apparatuses have

been w dely used instead of conventionmat—ft+at—typeheat—treat nent
appar atuses. As an exanpl F¥Flq IRE Xhe InygMWAD type heat treat ment

apparatusges, a wafer daat p(z\&?iéﬂt Sghventiond Béhéﬂ:&g nmggbes) th@étﬁéﬁ{:al ns
a | arge nunber_of

into a ne dri cal t
treat nent chanb®3¥P %%%eggr tBﬁe °r'ﬁ1’ég| ﬁsP&'S%&ftyeFH‘é“ﬁ%o ‘?‘tﬁﬁ”& g)E ted
In an at msphenermlecé&uchmsobtﬂmmﬁcfﬂm rmmfe:gas so as to perform

various treatnents for t heDé(@é%(ﬁstdl fe‘:&o%elbrgﬁ 1peat t r eat ment
ow t

apparatus of this type a mani | spose e process tube (that
is made of quartz or t¥e seméy:onﬂncesznau%ab:@%tm Bgocesgege| | VRFJOPFpe

are di sppged oprédemdRpi féﬁﬁhﬁtx?s%éotﬁgﬁu%fﬂﬁshﬁ gaxiber ginpm aad 40

deliver clean
é%mlconductor wafer, which is a workplece form a thin film

’ on a semiconductor wafer corresponding to heat CVD method,
and form impurity regions with different concentrations on

a semiconductor wafer corresponding to heat diffusioen

15 method have been used. In the follow1ng description, the
semlconductor wafer may be referied to as simply a wafer.

In recent years, upright type heat treatment

apparatuses have been widely used instead of conventional

flat type heat treatment apparatuses. As an ekample of the

.20 upright type heat treatment apparatuses, a wafer boat
(which serves as a holding member) that contains a large
number of wafers is loaded into a nearly-cylindrical
upright type treatment chamber (process tube). The inside

of the process tube 1s heated in an atmosphere of a

25 predetermined treatment gas so as to perform ‘varioﬁs

treatments for the wafers. _

In the conventional heat treatment apparatus of

this type, a manifold is disposed below the process tube

(that is made of quartz or the like). An exhaust pipe and

30 a delivery pipe are disposed on the manifold so as to
' exhaust waste gas therefrom and to deliver clean gas
thereto. A heater is disposed around the process tube so

.as to heat the inside thereof at a desired temperature. .
The wafer boat, which contains a large number of

35 wafers, is trensferred from a loading chamber to the
process tube by a boat elevator that constructs a transfer
mechanism. At this point, a flange of the wafer hoat is

'.\- '_.:‘
v



AY
thereto. A heater is disposed around the process tube so as to heat the
I nside thereof at a desired tenperature. The wafer boat, which contains a
| ar ge nunber of 35 wafers, is transferred.froma |oading chanber to the
process tube by a boat elevator that constructs a transfer mechanism At
this point, a flange of the wafer boat is -2- brought into contact with
the manifold so as to airtightly close thegpinside of the process tube. An
i nput / out put neans is disposed in a transfer chanber adjacent to the

| oadi ng chanber. The_ input/output 5 | ans inputs and outputs the wafers
accommodat ed i %rguggpeggggrppggagg ‘ﬁhﬁhgﬁbﬁ’n"f%lﬁ%]fders%@a? .tpwqu ers
are treated bycllbeeh¢he tinedteenit appapabuesst lapeare contained in the

waf er boat in an atnospher, - hert (such.as nitrogen_[err
namely an 10 at mosp gr_elggg'tt@%ﬁg%%e"h%s Th% \%é‘%glps atﬂ?sar girsa]é%ﬁfﬁ?d
| oaded i nto t hEhpmbessadfapentyte hehe ckpading athembether il dnputheutdutas

i s exhausted theaughi hpEt&XA Buts tWReRakbesi AStdfndbathg PhOoCeaFdube

becones a vacuum of a %r edetermned |l evel , a treatnment gas 1s dellvere
into 15 t heCBF¢ELs tPuBRYd: Ar8lgkhenwageri Peay - pi pe so as to performa
desired treatment. |n whenabheewd€egki hed ¢oadeadi bpakhappaaat teatnlerad

| ock chamber cgggg;gg&i’spn qere tgeci n%iac‘%_e (é){ t he kﬂ%adi n%ach nbe,cr }_s
airtightly cloSBHERA Err AR gBECar@EoHARt et t AP YRR hadlPBenlis@® As
anot her 20 gtmosphereonf oén titexp gasat(seed, asheitneges Nf) ! hanedydiang
chanber 19 al waymokpRbrad! didH- i en Of BRe AW HPERNYHR1Tis raised and
loaded into the process tube by the boat elevator.
Thereafter, the N, gas is exhausted through the exhaust
pipe. When the inside of the process tube becomes a vacuum
' of a predetermined level, a treatment gas is delivered into
15 the process tube through the delivery pipe so as to perform
a desired treatment. In the above-described conventional
apparatus, a 1load lock chamber construction where +the
inside of the loading chamber is airtightly closed and air
and gas are exhausted therefrom has been used. As another
20 construction of the apparatuses, the inside of the loading
chamber is always kept at the pressure of an atmosphere of
clean air.
In the above-described upright type heat treatment
apparatuses, when the wafer carrier is input and output to
25 and from the transfer chamber, which accommodates the wafer
carrier, a door disposed on the tfansfer chamber is opened
and closed, respectively. The wafer carrier is transferred
to the vacuum chamber by an automatic guided vehicle (AGV)
or the operator in the condition that the wafers contained
30 in the wafer carrier are exposed to clean air. In
addition, the wafers that have been treated are output from
the vacuum chamber in the condition that the wafers are
exposed to the clean air.
Thus, the outside of the transfer chamber (namely
.35 the entire clean room in which the operator and the like
work) should be kept at a cleanliness level equal to or

close to the cleanliness level of the transfer chamber and



clean air. In the above-described upright type heat treatnent apparatuses,
when the wafer carrier is input and output to 25 and fromthe transfer
chanber, which accommpdates the wafer carrier, a door disposed on the
transfer chanber is opened and cl osed, respectively. The wafer carrier is
transferred to the vacuum chanber by an automatic gui ded vehicle (AGY) or
the operator in the condition that the m@f§r§ cont ai ned 30 in the wafer
carrier are exposed to clean air. In addition, the wafers that have been
treated are ou gutlfrgnlthe vacKun1chanber in the cgﬂgltlon t hat the fers
are exposed t o BfielBPEARTAFPOMTAGOT EXEMBILsi GG thk $7 St &P PRENS
(nanely 35 pbet&onesefrbﬁaadhénﬂmgnt@htm@ waﬁeﬁserator and the li ke

wor k) shoul d be kept in | evel equal the

cl eanliness |level of t raﬁtﬁl}% %E%ﬁﬂer = =3 %ﬁm%% ng room Ff or-
exanpl e, cIassCQPS§§ua§lPo poeb el qhQWQlﬂaasItﬁﬂhﬂ&d@@ppmgum9n@ﬁetWatéES
When thes cl eafleah®9fbssi 3eve@Ntherebed. c&.%qs{ﬂélc‘;szQlﬁ@SEleloB@e

clean roomis groportlonal to the 5 Iean | ness | evel  thereof
i f the worki ngfPEgithes Watex h@aﬁm%c&hﬁ. @peqqf@%peﬁaéortheanhlkﬁewr%?ﬁe
were constr uctednwvci:’acsuah alhhgfsxrdrearsl | Rgh | eleanltif@seondieiveat,i orheost

woul d renarkab%¥ i%cre &n c dit%@n esiggebihe Lar%e cl ean room shoul d
be 10 kept PR-THE ﬁlgh SF aRPPhB st FO-Y ne"rh ﬁFﬁg cost thereof
wi |l also increase. In addition, since the large clean room should be
10 kept with the high cleanliness level, the running cost
thereof will also increase.
SUMMARY OF THE INVENTION
The present invention is made from the above-

described point of view. An object of the present

15 invention is to provide a treatment apparatus having a

cassette accommodating wvessel such as SMIF (Standaxrd

Mechanical InterFace) pot so as to reduce the cleanliness
level. .

A first aspect of the present invention is a

20 treatment apparatus, comprising a treatment chamber for

performing a predetermined treatmenf for a workpiece

contained in a holding member, a loading chamber having a

transfer mechanism for loading and unloading the holding

member containing the workpiece into and from the treatment

25 chamber, an input/output chamber for transferring a

cassette containing the workpiece and for inputting and

outputting the workpiece contained in the cassette to and

from the loading chamber, a cassette accommodating vessel

port for connecting the input/output chamber and an outside

30 thereof and for holding a cassette accommodating vessel

conveyed from the outside, the cassette accommodating

vessel being adapted to accommodate +the cassette, a

cassette receiving mechanism disposed in the input/output

chamber for receiving the cassette from the cassette

35 accommodating vessel held on the cassette accommodating

vessel port to the inside the input/output chamber, and a

clean air blowing means disposed in the input/output
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SUMVARY OF THE | NVENTI ON The present invention is nade fromthe above-
descri bed point of view An object of the present 15 I nvention is
to provide a treatnment apparatus having a cassette accombdati ng vessel
such as SMF (Standard Mechani cal InterFace) pot so as to reduce the
cleanliness level. A first aspect of the present invention is a 20
treat nent apparatus, conprising a treatneng chanber for performng a
predeterm ned treatnment for a workpi ece contained in.a holding nmenber, a

| oadi ng chanbe, Lpg ranster mechani,smf.or | oadi and .unl padi ng_t he

hol di ng rrenberéré%?\}\t%?hi %SEt %’erl Ui 2B PR £ ¢ oﬁ‘?gﬁg dat ke >be

chanber, an ¢3p%erbetpoensfeonddrbyfthe casssiterregeivingssechanism.

cont ai ni ng the wor kpi egce saaenl ora$§@g{.t 029 ﬁqg %%e@éﬁx%nﬂn{rgﬁtwﬁkt iece
er, a e

contained in the cassette to and fromthe | oading cha : casse
acconmodat i ng VERIEPERE APPEF 3ty Fne QAMRF tHO Y npuitreatpentc eharbenndoan

outside 3  pédefenhingd 4 orphudctiditnihdds 19leedmeR0MFedat kNOw¥eRpekce
conveyed fromthe, outside thﬁ ssette acconnpﬂat ng vessel bejng, adapted
to accommdat TR ERS et? 2 Oi‘g‘s%%t‘[‘%“l?%’&ei%i ﬁaﬁ%&’gﬂa‘ﬁ??ﬁ?ﬁﬁﬁﬁ 2RI A the
i nput/ out put ctreambefer f mechanismi fgrt Neaddsgetdnd furdioddieng atiset heldbng
accommdal i ng Jemsel delhal dd1eneARsekl .88 MR Ald N9 HPTAS! ROLERLEL N
cha , and a in

i nside the input/output I €an air bl'ow ng neans dr spose
t he i nput/out ptl@mbexr 4. amapRputfeutembwi eleamber defer ontvengfenniagr anto

t he 10 cassette accommodating vessel accommodating a cassette and
for inputting and outputting the workpiece contained in the
cassette to and from the loading chamber, a cassette
aécommodating vessel port for connecting the input/output
chamber.and an outside thereof and for holding a cassette

15 accommodating vessel conveyed from the outside, receive
means disposed in the input/output chamber, for receiving
the cassette accommodating vessel held on the cassette
accommodating vessel port to the inside of the input/output
chamber, a cassette extracting stage disposed between the

20 input/output chamber and the 1loading chamber, for
extracting the cassette from the cassette accommodating
vessel, and vessel transfer means disposed in the
input/output chamber, for +transferring the cassette
accommodating vessel received by the receive means to the

25 cassette extracting stage.

A thixrd aspect of the present invention is a
treatment apparatus, comprising a treatment chamber for
pexrforming a predetermined treatment for a workpiece
contained in a holding member, a loading chamber for

30 loading and unloading the holding member containing the
workpiece into and from the treatment chamber, a pass box
for temporarily storing an accommodating vessel conveyed
from the outside of the treatment apparatus, the
accommodating vessel including a main body and a 1id, and

35 airtightly contain the workpiece, a gas supply/exhaust
means for substituting the atmosphere in the pass box with

an inert gas, a lid removing mechanism disposed in the pass
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cassette transferred by the cassette receiving nechanism A second aspect
‘of the present invention is a treatnent apparatus, conprising a treatnent
chanber for 5 performng a predetermined treatnment for a workpiece
contained in a holding menber, a |oading chanber having a transfer
mechani sm for | oadi ng and unl oadi ng the hol di ng nenber containing the

wor kpi ece into and fromthe treatnent chanber, an input/output chanber for
transferring a 10 cassette accomopdati ng vessel acconmpdating a cassette

and for inputtng ang %BEPLPeHdl&r}aJ‘et r KRhCGS P NLrAL Nfd s hn tfcllié, cgesghke to
and fromthe | oadi ng chanber, a cassette accommbdating vesse ort for
connecti ng t heGHRGRENE cHVaRRSL and a@f outFpasferai®sd af@an§ héPHi ng

a cassette 15 tramSeFdpttng YO8ss] ecO VY e Ad@Mh hehaubetBRAmoli&Eehye
means di sposed in |nt§}’1t/out ulta%c‘g%r?er, for receiving the cassette
S

t.he
accommodat i ng HIPont Trcomodat i ng vessel port to the
i nsi de ofs5the input/owt pibuehAntespedt cagsetiie exesatit ngnséageodi Sposead

between the 20..o. o/ QULRNL. Chaher - and, the L Loading ohamer. so.f o

extracting thecass e cassertée ac I'ng vessel, and VeSsel
transfer neaneffpurinpi m t predehardmesut trepdmeart, foor at r wazkpiereg

the cassette aGeaImRti g VeSSaloTEGRl Veflefethe LeCE] ¥8aIBENS chamble 25

cassette extracting stage. A third aspect of the present invention is a
treat nent appdfWUERLGRHNG sVhiha thee Auettde nafbdher orTeRTReP R F§2RPeT
predet ermd ned thsAigrerdn fieil et Apurkiitc opehdnigyi et Lbadikhg dndguntohdinga

Lo, cherboind Soriling Ao 00 i Q20BN IS, WIASEr g,
for tenporari|Boxthelidigpanegbeodsmdhrlding et seicormodatsidnlg vessel having
a main body and a lid from the outside of the loading
chamber so as to close the inlet/outlet opening with the

15 1id, the accommodating vessel airtightly containing the
workpiece a 1lid removing door mechanism for normally
closing the inlet/outlet opening from the inside of the
loading chamber and for removing the 1id of the
accommodating vessel held by the box holding mechanism so

20 as to make the inside of the accommodating vessel
communicate with the inside of the loading chamber, and a
transfer means for transferring the workpiece contained in
the accommodating vessel held at the inlet/outlet opening
to the loading chamber.

25 | Aécording to the first aspect of the present
invention, when the workpieces are input and output to and
from the input/ocutput chamber, the cassette accommodating
vessel, which is airtightly sealed from the outer
atmosphere, is placed in the cassette accommodating vessel

30 port. The cassette containing the workpieces is
accommodated in the cassette accommodating vessel. The
cassette accommodating vessel placed at the port is
received to the input/output chamber by the cassette
receiving mechanism. When the cassette is transferred to

35 the input/output chamber, the clean air blowing means
disposed on a side portion thereof forces a side flow of
clean.air into. the workpieces contained in the cassette,



fromthe outside of the treatnent apparatus, the accommvbdati ng vessel
including a main body and a lid, and 35 airtightly contain the
wor kpi ece, a gas suppl y/ exhaust neans for substituting the atnosphere in
the pass box with an inert gas, a lid renoving nechani smdi sposed in the
pass -5- box and for renoving the Iid fromthe main body of the
accommodat i ng vessel , and transferrigg- neans for transferring the
wor kpi ece contalned in the acconnodatlng vessel to the | oading chanber. 5

A fourth aspec resent nve eatnent apparat us
conprising a t%‘é ﬁé ﬁgﬁﬂgrp?’f) %L‘?? o??ﬁ‘h& eﬁfleeilJ'Qt ERG YRR SRS f or
a wor kpi ece cofthei aGMOspherbotUangswme:elcm Ithedpogtc hardrese guemty cait ng

wi th the outsi h h 4 ugh |nIet/ uIIet
openi ng, for | g"gd?{nogé aﬁ % é: ﬁgn%’f‘ég%ﬁ rvqa ? E? rorﬁrf%ses
treat nent chanbevela Béx W@Iedl W@r ioganregioo) dlwln@m admmmmsfmy:e/eml

having a ggin laeans@aérédl bdtleem éﬁ?‘afﬁ%ﬁé&é #a té?% b@é%%&ﬁt}ém?sr S as

to close the inl et/o t et openi n he accommodat i ng
vessel airtighfly ’}?8 ‘?é'bec%ﬁ‘Fl‘afrE%vFﬁSa&oé'Poﬁ‘e&?éhl@n
for normally clreﬂungdt.he i nl et/ outl et opem ng fromthe inside of the

by the box ol di ng. mechSEPEGLEd 2t Ty SPetminibraae. Cfnoldl: RRESTHe
accommodat i ng iv¥engiopenwhencihe w:rllnpidaees nsreelmput hend cadipgt ctardret |
and a trapsfer sFBANEhEOH npud)Su@pult"EhbhBetOr Kle o ¥t N drhodating
vessel that is airtightly sealed from the outer atmosphere
is placed at the cassette accommodating vessel port in the
input/output chamber. The accommodating vessel placed at
"the port is received to the appératus by the receiving
15 means. The accommodating vessel is transferred to the
cassette extracting stage by the vessel transfer means.
The cassette, which contains the workpieces, is extracted
from the cassette accommodating vessel. The cassette is.
transferred to the treatment chamber through the loading
20 chamber. After the workpieces have been treated, the
treated workpieces are contained in the cassette. The
cassette is accommodated in the cassette accommodating
vessel. The cassette accommodating vessel, which is
_ airtightly sealed from the outer atmosphere is conveyed
25 = from the cassette accommodating vessel port to the outside
of the treatment apparatus. Thus, since the workpieces are
not exposed to the atmosphere in the working region, where
the operator works, it is not necessary to remarkably
improve the cleanliness level of the working region. In
30 addition, it is not necessary to prepare an area for an
empty cassette accommodating vessel.

According to the third aspect of the present
invention, when the accommodating vessel is transferred
from the outside to the pass box, it is temporarily exposed

35 to the atmosphere. However, inert gas is supplied to the
pass box by the gas supply/exhaust means, thereby purging
air and impurities that adhere to the outer surface of the



t he acconmodating vessel held at the inlet/outlet opening to the |oading
¢hanber. 25 According to the first aspect of the present

i nvention, when the workpieces are input and output to and fromthe

I nput / out put chanber, the cassette accommodati ng vessel, which is
airtightly sealed fromthe outer atnosphere, is placed in the cassette
accommodat i ng vessel 30 port. The -~ Gassette containing the

wor kpi eces is accommpdated in the cassette acconmpdati ng vessel. The
cassette accommpdatin essel placed at. _the port is received.to the
“nput/ out put cRATBEPORFEIRE USSR e PRRER NG (AR ShOWEIC (BT RTbt e
is transferredcan 3Be smaid i npdtthous puteldtaiisky sntelle] eaouatr OF ovgangy
means di sposed :Sizd t] j.d of . ¢l '
"ot he or kproRB 188 Catal tE Wi S op By fERnuSt (aiady Vi San B

particles that HdRELE EHPERd thdedhivedds MRrt heaat ha¥pRer @ tHah |urstpel ow

the port. sConsggueriHey, dtimdsphidfe NEELSSARBIO ILIEAr Kabhy | TREOVRH Netne

cl eanliness | evel of thg.worki ng rggi Qn where the cassette js.5 .
transferred bePREERMSBRAFRPUsEESERG t RE oFREREG WBT kthens LY esiftoving
construction ceethahishe clTen acoonmadeting edasedl, Aahdict it Sesond
aspect of ‘the Laventi i i d ut
fo and 10t WerrBlecedCly BRankPERLIC 00! ACTLALE: SRIRAE of R
vessel that istaeptinght! prReqats readn hbodtt ewhdidfpsphefdliledplwiddd thet he

cassett ejgccommassbRareesse! ipgkk ighd.Ne 1In the treatment chamber, a

predetermined treatment operation is preformed. Thus, the

workpieces can be input. and output to and from the
treatment apparatus in the atmosphere of inert gas without
being exposed to air. Consequently, air (0,), gas
15 impurities, and particle impurities can be easily and
securely prevented from adhering to the workpieces and from
entering the treatment apparatus. '.
According to the fourth aspect of the present
invention, the accommodating wvessel that contains the
20 workpieces in thée atmosphere of inert gas is airtightly
connected to the workpiece input/output opening of the
loading chamber by the box holding mechanism. In this
condition, the lid of the workpiece transfer box is removed
by the lid removing door mechanism of the apparatus main
25 body. Thus, the accommodating vessel is opened to the
inside of the treatment apparatus main body. Consequently,
the accommodating wvessel is airtightly connected to the
treatment apparatus main body. As a result, the workpieces
in the accommodating wvessel are transferred to the
30 treatment chamber of the treatment apparatus main body. In
the treatment chamber, a predetermined treatment operation
is performed. . '
These and other objects, features and advantages of
the present invention will become more apparent in light of
35 the following detailed description of a best mode
embodiment thereof, as illustrated in the accompanying

drawings.



I nput / out put chanber. The accommpdati ng vessel placed at the port is
‘received to the apparatus by the receiving 15 nmeans. The acconmodati ng
vessel is transferred to the cassette extracting stage by the vessel
transfer nmeans. The cassette, which contains the workpieces, is extracted
fromthe cassette accombdati ng vessel. The cassette is transferred to the
treatment chanber through the | oading 26 8 —chanber. After the workpieces
have been treated, the treated workpieces are contained in the cassette.
The cassette is accommpdat edid¢ B 1 a5 Ly vessel . The
cassette accommodating vessetr— ' -t - d fromthe outer
at nosphere is conveyeg’i’&} 1 iporf t sehenstict sapidonmddayiay whosdingoat to

the outside ofttdiddatdppiiratiiRabatbsdiliuto & BE8sthemMBAKREAEES £ atReNOt
exposed to the atnosphere in the working region, where the operator works,

it is not necEERIPY O FERIILI y i nprove the cleanliness level of the
wor ki ng rgegion. I n 30Fig. addiisom ischHesnatgic ngdessakiewo phepang atharea

for an enpty cass C ({q{'.ng vessel . According to the third aspect
of the present Iﬁﬁ%@%‘%n%n e accommodating vessel is transferred from

the outside to the pafidoR, istaisecingalaniiey shoosey as5holdipgthember

at mosphere.  Houeygload 6id IRwbetr SRRIHRH g ¢of RReP2$$sROXmBYaiREnGAS £
suppl y/ exhaust neans, thereby purging air and inpurities that adhere to the

outer surface 'gie (BReEsenty NIyt i ng vessel . Since the capacity of the
pass boxigcan be.snmal | ,Figtht ag & Pdaneactsird lvioe®whowingathe front of

the treatment apparatus according to the first embodiment
of the present invention;

Fig. 5 is a sectional view showing a cassette
accommodating vessel port;

15 Fig. 6 is a perspective view showing a cassette
horizontal moving mechanism;

Fig. 7A is a side view showing a wafer counter
disposed on a carrier transfer; '

Fig. 7B is a view taken along line B - B of Fig.

20 7A;

Fig. 8 is an exploded view showing a flow of clean
air in an input/output chamber;

Fig. 9 1is a side sectional view showing the
relation between a clean air blowing means and a cassette

25 in the input/output chamber;

Fig. 10 is a plan view of Fig. 9;

Fig. 11 is a schematic sécfional view showing a
treatment apparatus according to a second embodiment of the
present invention;

30 Fig. 12 is a perspective view showing the front of
the treatment apparatus of Fig. 11;

Fig. 13 is a schematic plan view showing the
treatment apparatus:;

Fig. 14 is a sectional view showing a holding

35 member accommodating chamber according to the second
embodiment of the present invention;

Fig. 15 is a sectional wview showing a cassette
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supplied fromthe gas supply/exhaust neans, air can be quickly substituted
wth inert gas having a high purity. 5 In the atnosphere of inert
gas, the 1lid of the accommpdating vessel is opened by the lid renoving
~mechanism The accommpdati ng vessel, which contains the workpieces, is
transferred to the treatnent chanber of the treatnent apparatus main body,
which is filled with the 10 at nosphere-of knert gas. In the treatnent
chanber, a predeterm ned treatnment operation is preformed. Thus, the

wor kpi eces can | n put to and fromthe treatnent apparatus in
t+88in t%&j% ; ;
t he atnosphere of 1 nert gas .‘nout being exposed to air. .

Consequently, air [erFlg. Hasisl® sectipmelt véiew showipgr B cbesitmpatibnes

can be easily apgd gecusslycll S¥EHhRSLA£ LMy agBELNY to the workpi eces and
fromentering the treatpent agparat-us. According to the fourth aspect of

the present invention, ¥ atloAFodatFIRENRELE| SeRhioraAt ATiey t feovbng a
wor kpi eces5i n ttheeatmespheppathtuserdc@nsding aitbt ighhbiigesaesbed 40 he

wor kpi ece i nput t f the loadin hanber. by the box hol di ng
nmechanism  In %ﬁ‘%‘g&c%n |‘$I|ilg%?€t#e ﬁ‘%l %’fe?%égmb???)ﬁ’gﬁént ransfer box is
renoved by the |id rentRagg d8orisreshapairdmadf hbeiapphaidt weowion®b view
pody.  ThuS, [ SoRehOMRYAL Diase Sdpder QDD CGe [P Neyy pst de of the

o] quent

treat nent apparatus nain, dX. Conseq )y, .the acc 'mmdét.i ng vessel is
airtightly connected tFt%he tPedSneht vappaFatusSeakiPdtyvigy shewing  at he

wor kpi eceB0 i n threstnamtRdsddiue sejor@itid raNsl ehied bAbbREM3Pt of the
treat nent Cha"gélt[esoémt: hf treat ment apparatus main body. |In the treatnent
chanber, a pre &1 ned ' YTt et operation is perforned. These and ot her
objects, features and &hgnt2yds ef horizontal sectional view taken along

line A - A of Fig. 19;
Fig.'Zl_is a vertical sectional view taken along

15 line B - B of Fig. 19;

Fig. 22 is a vertical sectional view taken along
line C - C of Fig. 20;

Fig. 23 is a schematic diagram showing a gas
control system of the treatment apparatus;

20 Fig. 24 is a vertical sectional view showing an
upright type heat treatment apparatus according to a
modification of the third embodiment of the present
invention; and

Fig. 25 is a partial vertical sectional view

25 showing an upright type heat treatment apparatus according
to another modification of the third embodiment of +the -
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIRST EMBODIMENT
30 Next, with reference to Figs. 1 to 10, a first

embodiment of the present invention will be described.

In this embodiment, the present invention is
applied to a heat treatment apparatus for semiconductor
wafers.

35 : - Fig. 1 is a schematic sectional view showing a
treatment apparatus according to a first embodiment of the

present invention; Fig. 2 is a schematic plan view showing



the present invention wll beéorre nore apparent in |ight of 35 t he
followng detailed description of a best npbde enbodinent thereof, as

illustrated in the acconpanyi ng draw ngs. - 8- BRI EF DESCRI PTI ON OF
DRAWNGS Fig. 1 is a schematic sectional view showing a treatnent apparatus
according to. a first enbodi nent of the present invention; 5 Fi g.

2 is a schematic plan view show ng the-tpeatnent apparatus; Fig. 3 is a
sectional view showi ng a hol di ng nmenber accommodati ng chanber accor di ng to

the first enbo nv, P A
per sp:acr:t i ve Vi cejévsms3 %ﬁ%fr?mte? %eggjﬁ ? rtu% ﬁ%‘s’t reéLtsmga’n egﬁﬁgpgrluglggcﬁ?‘wﬁﬁgt 0
the first enbod ndaltd @‘Pgtﬁémbﬁﬁs@rﬂcqﬂﬁ@dmtll@@ Fhapber | gcs;os‘dangoniad» thew

showi ng a cassetimscemoRinehtdotesdl PRédendSinvention; % g | S aﬁ
perspective view shovm%& a cassette horizontal noving mechani’s 7TA is

a side view shAWMPSE Valfer Vd&ht éPOUFEEosEHeonf’éo’éErr‘Pﬁr Fhansf—éﬁtatmgt 7B
is a views akenap;imds lae:cBrdJBgOftothe 2irst dfbodifiend bf BReCFPLLLRE

view showi ng a frjnpvx\ét on’ rq alg ln ansclacr:] kl&/lgilt gggwcg%rg%velrng Fal cas?scla‘gtg

side sectional Views OWI
accommodatlng vessel port; Fig. 6 is a perspective view
showing a cassette horizontal moving mechanism; Fig. 7A is
a side view showing a wafer counter disposed on a carrier
10 transfer; Fig. 7B is a view taken along line B - B of Fig.
7A; Fig. 8 is an exploded view showing a flow of clean air
in an input/output chamber; Fig. 9 is a side sectional view
showing the relation between a clean air blowing means and
a cassette in the input/output chamber; and Fig. 10 is a.

15 plan view of Fig. 9.
The treatment apparatus according to the first
embodiment of the present invention comprises a process
tube 1, a loading chamber 8, an input/outpﬁt chamber 13, a
cassette accommodating vessel port 14, and a holding member
20 accommodating chamber 16. The process tube 1 is a
treatment chamber that performs a predetermined treatment
for a wafer W that is a workpiecel The loading chamber 8
has a transfer mechanism 12 that loads and unloads a wafer
boat 6 into and from the process tube 1. The wafer boat 6
25 serves as a holding member that contains a large number of
(for example, 100) wafers W. The input/output chamber 13
inputs and outputs the wafers W to and from the loading
chamber 8. The cassette accommodating vessel port 14 is
disposed in the input/output chamber 13. The holding
30 member accommodating chamber 16 is disposed between the
loading chamber 8 and the input/output chamber 13. The
holding member accommodating chamber 16 accommodates the
wafer boat 6. A cassette receiving mechanism 17 and a
clean air blowing means 18 are disposed in the input/output
35 chamber 13. The cassette receiving mechanism 17 receives
a cassette C from a cassette accommodating vessel. The
clean air blowing means 18 forces a side flow of clean air



relation between a clean air blowi ng neans and a cassette 25 in the

| nput/out put chanber; Fig. 10 is a plan viewof Fig. 9; Fig. 11 is a
schematic sectional view showing a treatnment apparatus according to a
second enbodi nent of the present invention; 30 Fig. 12 is a
perspective view showi ng the front of the treatnment apparatus of Fig. 11;
Fig. 13 is a schematic plan view show ng the-treatnent apparatus; Fig. 14
is a sectional view showi ng a holding 35 menber accomodati ng chanber
accordi ng tolﬂggetﬁgxggggé¥Qg)'nent of the present invention; Fig. 15 is
a sectional view show ng a cassette -9- extracting stage; Fig. 16 is a
sectional view show ndsa sbawnr U i FAdef % cibset l@agb%@mﬁimbﬁig Bestel ;

Fig: 17 is a H@?&‘dﬁﬁ%ﬁr‘x’é@éed" Y %heWthdana mentﬁé?{ata@éﬁmmfﬁgs
according to a fication of .the second enbodi ment of the gresent

i nvention; Fi $PMPES 10 -paftFife #ptldhiad pazdiitdrns FhewchABRPRS Brrd
t r eat nents appdréatiss pfovEided ZWJ.trFlcgl.eélrQ aix aieneiraezgalops@eingmaﬂo varedv 20

Srond = 10 o SEE Uag R SR 10 A AP b TR IR g oL

A - A of Fig. wail is provided w1th air exhaust openlngs 22 and 22 that
have respective filters 21 and 21. Both the chambers 8 and
16 are kept at nearly normal pressure so that a side flow
10 of clean air with a high cleanliness level (for example
class 1) is produced. Part of air executed from the air
exhaust openings 22 and 22 is returned to the air delivery
openings 20 and 20 and then circulated in these chambers 8

and 16.
15 As shown in Fig. 3, a holding table 24 is disposed
below the holding member accommodating'chamber 16 through
a bellows seal 23. The holding table 24 is wvertically
moved. A detecting means 25 is disposed on the holding
table 24 at a position outside the holding member
20 accommodating chamber 16. The detecting means 25
determines whether or not the wafer boat 6 is present on
the holding table-24. The detecting means 25 comprises a
movable detecting member 25A and a light sensor 25D. The
movable detecting member 25A is connected to the holding
25  table 24. The light sensor 25D is constructed of a light
emitting portion 25B and a light receiving portion 25C.
The light emitting portion 25B is opposed to a vertical
moving portion of the movable detecting member 25A. Thus,
when the wafer boat 6 is accommodated in the holding member
30 accommodating chamber 16 and the wafer boat 6 is placed on
the holding table 24, the holding table 24 lowers due to
its weight against an elastic force of the bellows seal 23.
The movable detecting member 25A lowers corresponding to
the holding table 24. Thus, the movable detecting member
35 25A blocks a light beam, which is emitted from the light
emitting portion 25B to the light receiving portion 25C.

Consequently, the detecting means 25 detects the presence



Fig. 21 is a vertical sectional view taken along 15 line B- B of Fig.
19; Fig. 22 is a vertical sectional viewtaken along line C- C of Fig. 20;
Fig. 23 is a schematic diagram showi ng a gas control system of the

treat ment apparatus; 20 _ Fig. 24 is a vertical sectional view
showi ng an upright type heat treatnent apparatus according to a
nodi fi cation of the third enbodi nent of +h®2present invention; and Fig. 25
is a partial vertical sectional view 25 showi ng an upright type heat

treat ment appa Ush kN not Jmelifd cadi : hi
erbodi mont ol - Cae réélg'gfﬁ{% ngcé%\?i,gn. %A[ i) B fBpebcidfelliay the
EMBODI MENTS FI. RSP nYERtige is not 1limiged. t@i EMHChefetTUCHeR. 1

to 10, a first Ieshedidrest thé aéﬁe@fﬁﬁ@nﬁeéﬂye:lm,i gihd’éﬂér biétﬁw@iﬂé)qﬂ%adél
t hi s enbodi nent . 1 present inpvention is applied to a heat treatnent

appar atus for ‘s“gl% rci)%ndfjsc‘?ir£9\aa%$§9£3§he presence KY. thejwa _eECISPé’r?Eﬁlfb'
secti onal Svi ewFooexagpa et r saseBsoOT apgarke Usexcbed dimag taeid ifrig ortion,

enbodi nent of th isnvention; .Fi 1.S: A Sche [ I [
shoving. < 1§ TIHEE BN dafh Bok 818y 68 RE hldhd' e
showi ng a hol dPR§OREREatingcehrbleri kg thaabeh aceerlintgrhanise 3¢ ras to

enbodi ment of ueteptesiY preeeicO®NofFithe dfe® boat 6. On the other
hand, when the wafer boat 6 is raised from the holding
10 table 24, it rises due to the elastic force of the bellows

seal 23.

As shown in Fig. 1, a wafer transfer 50 is disposed
adjacent to the input/output chamber 13 in the holding
member accommodating chamber 16. The wafer transfer 50 is

15 supportably moved by a transfer elector 51. While +the
wafer transfer 50 is rising of lowering, it extracts one of
the wafers W' contained in the carrier C placed on the
transfer stage 48 in the input/output chamber 13 at a time
and places the wafers W on the wafer boat 6 accommodated in

20 the holding member accommodating chamber 16.
Alternatively, the wafer transfer 50 returns the treated
wafers W to the carrier C placed on the transfer stage 48.

.The process tube 1, which constructs the treatment
chamber, is formed of an invert-U-letter shaped, upright

25 type cylindrical quartz vessel. A heater 5 is disposed on
an outer periphery of the process tube 1. A cylindrical
manifold 2 is connected to a lower end portion of the
opening of the process tube 1. The manifold 2 has an upper

flange and a lower flange. As shown in Fig. 1, a gas
30 delivery pipe 4 and a gas exhaust pipe 3 are connected to
a peripheral wall portion of the manifold 2. The gas

delivery pipe 4 delivers a predetermined treatment gas to
the process tube 1. The gas exhaust pipe 3 éxhausts waste
gas from the process tube 1. The gas delivery pipe 4 is
35 connected to a treatment gas supply source and a clean air
supply source (that are not shown) through a gas switch
valve (not shown) so as to alternately supply the treatment



perspective view showng the front of the treatnent 5  apparatus
according to the first enbodinent of the present invention; Fig. 5is a
sectional view showi ng a cassette acconmpdati ng vessel port; Fig. 6 is a
perspective view show ng a cassette horizontal noving nechanism Fig. 7Ais
a side view show ng a wafer counter disposed on a carrier 10 transfer;
Fig. 7B is a vi.ew taken along |line B - B-ofigFig. 7A; Fig. 8 is an expl oded
view showing a flow of clean air in an input/output chanber; Fig. 9 is a

si de sectional j4dLew o rel atjon.betwee C i r bl owi ng means
and a cassette d|gn the i np&ugifc)ét%)u?eughéaongte}% éﬁ%&%%%@lg a 15 pl an
view of Fig. 9. The trddirdradinsachenbesc8oidi agrtaghtdyf constenbbednint

of the present guwttend vy CODE 985 ShPfACeSStdH f‘ipﬁeffgt?fnghéhﬁgygfng’a

an i nput/ out put ch%nber 13, ~a_cassette acconmodating vessel port 14, an
hol di ng menber FHMREL, 84 It 4% mefandr Ber exmplgr sl@ihlasmesteel g
treat ment Thanipmelm) ireneldus arpradeleadingdchafbbrest iEosealvalsy G

that is a workpi ) | oadi chamber has a transf.er. nmechanis 2.t hat
| oads and unl oglus?{bg Sarer b?gt ?Iht%l%nc}?ajrlr‘ﬁ?ﬁif HE BT rZs"sst%‘Bréni‘?{nG!‘%eto
waf er boat 6 23'PPexcan@slawen pokdiogsneferhe hhvadbngachambelrage nTider

of (for exanpl g1 )aiva T. ' t 13 t 5@9]
out puts the wafers tho gﬁggﬁ%%’q ﬁgé[‘%ﬁﬁsﬁg{%ﬁ%%g%%?ﬁ&fe%ﬁg gggsée}%t ©
accommodat i ng bsSEP3Pord i 4 SUPPdiys psrwECe n (MRt | RAVRIut pufhehafrrsier

;I'hed_ho'l di:llrfgngO mechaenizer mmmwé@d i 17 %Eénméédiﬁgi éhﬁhﬁﬁ@sgdc&ﬁéﬂ?géstﬁle
accombdat ng. CKarner -USEbE AbdaPls  HBARAr SCTE BLt A%¢acodPEe bost
recei vi ng mech&liesator dhdroddsl dhe warlfelrl boatg6realbe 18akl esdreposeiit i TA t he
i nput / out put vertically moves the ball elevator 7. Since the inside of
the loading chamber 8 is not necessarily in a wvacuum
15 condition, wall panels of the loading chamber 8 does not
need to have a high rigidity. It should be appreciated
that the ball screw unit 7A of the transfer mechanism 12
may be secured to a wall of the loading chamber 8. A
conveying mechanism 28 is disposed adjacent to the holding
20 member accommodating chamber in the loading chamber 8. The
conveying mechanism 28 transfers the wafer boat 6 between
the boat elevator 7 of the transfer mechanism 12 and the
holding member accommodating chamber 16. The conveying
mechanism 28 is connected to a drive portion 282 and a
25 multi-articulated arm 28B. The drive shaft 28A is disposed
outside the 1loading chamber 8. The drive shaft 28A
horizontally rotates and rises and lowers the multi-
articulated arm 28B. The multi-articulated arm 28B is
connected to a transmission shaft of the drive portion 28A
30 disposed in the loading chamber 8. The multi-articulated
arm 28B holds the wafer boat 6. A furnace opening portion
is formed at an upper portion of the loading chamber 8.
The furnace opening portion has an auto shutter 29 that
opens and closes an opening portion that connects the
35 loading chamber 8 and the process tube 1.
The input/output chamber 13 is disposed in the
atmosphere of clean air with a high cleanliness level (for
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35 chanber 13. The ‘cassette receiving nechanism 17 receives a cassette
C from a cassette accommpbdati ng vessel . The cl ean air blow ng neans 18
forces a side flow of clean air into the cassette C. As shown in Fig. 2,
the | oading chanber 8 is integrally connected to the hol ding nenber
accommodat i ng chanber 16. A side wall that partitions the chambers 8 and 5
16 is provided with clean air delivery opegyngs 20 and 20 that have

respective fllters 19 and 19. The opposed side wall is provided with air
exhaust openin and 2 that have resglgctlve filters 21 and_21. Both the
chanbers 8 and #S3t lear | PrRorRRN S PESBYe GRATPRE A3sih@s kv 10

of clean air vmddsseﬁ‘hegh aﬂcﬁﬁﬁdddaﬂﬂmd evelsseflorpexanphe,cl ass ¥hicl the

produced. Part Qgf cuted r,om t he ai r aust ngs..22 and 22 is
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into the cassette C. In the example shown in Fig. 1, there

are two cassette accommodating vessel ports 14 disposed at
a left position and .a right position of the input/output
chamber 13.

i5 : - Next, the cassette accommodating vessel 30 will be
described. As shown in Fig. 5, the cassette accommodating
vessel 30, which is disclosed in Japanese Patent Laid-Open
Publication No. 1-222429 and US Patent No. 4534389,
comprises a vessel main body 31 and a vessel bottom portion

20 32. The vessel main body 31 is open-bottomed and has a
space for accommodating one cassette C. The vessel bottom
portion 32 closes the open portion of the vessel main body
31. The cassette C is accommodated in the cassette
accommodating vessel 30 in such a way that it is positively

25 pressed with clean air or inert gas with a high cleanliness
level. A gas delivery passageway (not shown) that delivers
the. clean air or the inert gas to the cassette
accommodating vessel 30 is formed on the vessel bottom
portion 32. The gas delivery passageway has a valve.

30 The vessel bottom portion 32 is airtightly disposed
on a flange portion 31A at a lower portion of the vessel
main body 31 through a seal member 33 such as an O ring.
Lock pins 34 that are protrusible and contractible are
disposed at predetermined peripheral positions of the

35 vessel bottom portion 32. The lock pins 34 are connected
to a rotating link mechanism 35 disposed at a center
portion of the vessel bottom portion 32. Thus, when the



emtting portion 25B and a light receiving portion 25C. The light emtting
portion 25B is opposed to a vertical noving portion of the novable

det ecting nember 25A. Thus, when the wafer boat 6 is acconmpdated in the
hol di ng menber 30 acconmodat i ng chanber 16 and the wafer boat 6 is

pl aced on the holding table 24, the holding table 24 |owers due to its

wei ght agai nst an el astic force of the bel Iioyns. seal 23. The novabl e
detecting nenber 25A | oners corresponding to the holding table 24. Thus,

t he novabl e det | ocks a ht beam which is

em tted fronlth eEEP%iWSCBSPP?Bn%§53§cF?¢Re ¢4 ghthee¥esFrhg BN
25C. Consequentpqr‘tithe 32t bx toornersaand 125 et ecissdlnengire Ime 31. - Ab2z-rn of

t he waf er boat sheu b d th t.the prese nv IO
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anot her det ect i hHradandasray %@Yu@%du$©ddetect the presence of the wafer

boat 6. 55 For exanplgs asAER[Or ipkAY Igegg)erriedahg aé:el | {Rg pggg Q%
fl oor portion, ortlon of the hol din er dccommodatl
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e € the vessel main body 31 and smaller than the outer diameter

thereof. A vessel bottom portion holding table 38 is

disposed at the cassette inlet hole 37. The vessel bottom

portion holding table 38 has a peripheral portion with a

15 downward inclination so as to go down from the boat holding

table 36. The vessel bottom portion holding table 38

constructs a part of the cassette receiving mechanism 17.

A rotating pin 39 is disposed at a center portion of the

table 38. The rotating pin 39 fits to the rotating link

20 mechanism 35 of the vessel bottom portion 32. When the

table 38 is rotated, the rotating link mechanism 35 works,

thereby protruding the lock pins 34.

As shown in Fig. 1, the vessel bottom portion

holding table 38 is disposed at a forward end of a vertical

25 moving arm 41. The vertical moving arm 41 is vertically
moved by a ball screw 40. The vessel main body 31 is not
moved, whereas the vessel bottom portion 32 and the
cassette C disposed' thereon are lowered. Thus, the
cassette C is transferred to the input/output chamber 13.

30 In such a way, the cassette receiving mechanism 17 is
constructed.

A horizontal moving arm 42 that is a multi-
articulated arm is disposed on the ball screw 40. The
horizontal moving arm 42 is horizontally moved from a lower

35 position of the vessel bottom portion holding table 38. An
arm auxiliary member 42A is disposed at a forward end of

the horizontal moving arm 42. The arm auxiliary member 42A



wafer transfer 50 is rising or lowering, it extracts one of the wafers W
contained in the carrier C placed on the transfer stage 48 in the

i nput/out put chanber 13 at a tine and places the wafers Won the wafer boat
6 accommodated in 20 t he hol di ng menber accommodat i ng chanber
16. Alternatively, the wafer transfer 50 returns the treated wafers Wto
the carrier C placed on the transfer stage;@8. The process tube 1, which
constructs the treatnment chanber, is fornmed of an invert-U1letter shaped,

upright 25 ylLindrical, quartz vessel A heater,5 i Qsed on an
outer peri pher%xggg%hgopg%%gs’st &ﬁ)@ Yayg %?P%%?F%é nﬁ%%l‘folf%l Spl%srstmns
connected to a4Boare éagppsetl arr dbthhedgesniofy tife tarm motdsianymentbherThe

manifold 2 hasgag . uppghehl £1 2 JMAorld Affeare ALNHN LAITEO trle 2
gas 30 delivery pipe_4 and a gas exhaust pipe ? are connected to a
peri pheral wal hopdreREAloMOVARINBRMf 4Rd19 belngdoept, Rt iuRRST fifte yall

delivers g predet ¢h8l Bedskieat tBAk ®Hald Byl BePNRAGAS poridnt 4H1e gas
exhaust pi pe 3 exhaust

was as fromthe prqcess tube 1. The gas delivery
pipe 4 is 35 connec e}aa?%"e‘%gﬁ?‘?’é%’t%ré‘Pg‘i%ﬁBBF?dngr%ré URRFS R TP i r
supply source ftthather sessiels madim) bodyoBih of gade dsisEt benlacednmuidsstioven)
so as to alter sup reat - - S t chegiypd r
to the processggﬁgéii. Tﬁé¥l%%%Tﬁaikhgﬁg%rogefgléfrf%ghtﬁﬁﬂ%oﬁgfructe' I n
such a way thaPorkdoant44e tut errper i Prer pndfirehecissethy a@noaRRoBdYinmt
is made @p foryexagpl.e stainless steel 5 panel s) is welded or the

Ioadlng_chanber 81s ngﬁT%JQ&f%y of key—shapéd vessel holders 45 are
disposed on the boat holding table 36 at peripheral
positions of the cassette inlet hole 37. When the key-
shaped vessel holders 45 are raised and lowered, the flange

15 portion 31A of the cassette accommodating vessel 31 is
locked and unlocked, respectively.
As shown in Fig. -1, a carrier trénsfer 46 is
disposed just behind the cassette accommodating vessel port
14 in the input/output chamber 13. The carrier transfer 46
20 is raised and lowered by an elevator 47. A transfer stage
48 is disposed behind the carrier transfer 46. A shelf-
shaped carrier stock stage 49 is disposed at an upper side
position of the transfer stage 48. The carrier stock stage
49 is constructea of a plurality of shelves that have two
25 rows and four levels. The carrier stock stage 49 can store
the wafers carriers C without changing their orientation.
The carrier stock stage 49 can also store empty carriers C
where wafers have been removed.
As shown in Figs. 7A and 7B, a reflection type
30 laser beam sensor (wafer counter) 53 is disposed at a
forward end of each of the carrier transfers 46. The laser
beam sensor 53 is constructed of a light emitting device
52A and a light receiving device 52B that are aligned on
nearly the same plane. When the carrier transfer 46 is
35 raised or lowered, the laser beam sensor 53 detects
reflection beams reflected from edge portions of wafers,

thereby obtaining information about the number of wafers



ring seals. A clean air delivery pipe 27 is connected to upper and | ower
portions of the |oading chanber 8. The clean air delivery pipe 27 is al so

connected to for exanple a clean air supply source (not shown). The
transfer 10 mechani sm 12 di sposed in the | oadi ng chanber 8 conprises a
boat elevator 12 and a ball screwunit 7a.. The boat elevator 7 holds the

waf er boat 6. The ball screw unit 7A vertijeally noves the ball elevator 7.
Since the inside of the | oading chanber 8 is not necessarily in a vacuum 15
condi tion, waII Qanel s, of the | oading not, need to have_a
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t he | oadli ng chanbe . _The_furnacCe_openi ng portjon has an auto shutter 29
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in the input/output chamber 13. The delivered clean air
horizontally flows from a side surface to the input/output
15 chamber 13 (see Fig. 8).

An inner HEPA filter 57 is disposed at an upper
portion of the cassette accommodating vessel port 14. The
inner HEPA filter 57 is opposed to the air delivery HEPA
filter 55. The innexr HEPA filter 57 has a blowing opening

20 57A that faces downward. Thus, the inner HEPA filter 57
downwardly bends the flow of the clean air filtered by the
air delivexry HEPA filter, thexreby creating a circulation
flow or a down flow. The blowing opening 57A should be as
wide and large as possible as long as it does not interfere

25 with the carrier transfer 46. .

As shown in Fig. 8, an air exhaust opening 58 is
disposed at a lower position on the side wall of the
input/output chamber 13. The air exhaust opening 58 has a
air blow fan 59 that receives circulation flow or the down

30 flow of waste air. An air exhaust duct 60 is connected to
the air exhaust opening 58 along a vertical cornexr portion
of the input/output chamber 13. The air exhaust duct 60
exhausts the atmosphere in the input/output chamber 13 to
the outside of the treatment apparatus. Part of the waste

35 air may be returned to the input/output chamber 13 rather
than being directly exhausted to the outside of the
treatment apparatus. Fig. 8 is an exploded perspective



at nosphere of clean air with a high cleanliness |evel (for - 14 -
exanpl e class 1). The i nput/output chanber 13 has the cassette :
accomodati ng vessel port 14, at which the cassette accomobdati ng vessel
30 is placed. The cassette accommodati ng vessel 30 accommobdates the wafer
carrier C 5 which contains a plurality of (for exanple, 25) wafers.
As descri bed above, the input/output chamgy 13 has the cassette receiving
mechani sm 17 and the clean air blowi ng nmeans 18. The cassette receivVving
mechani sm 17 receives the cassejfte C from.the cascsett%fq: commd%ti ng v ssel
I |

C.from.,
30. The 10  YFE¥nSBRYABY oW i ne i HE HBUSYE & OPPUTLEI R,

into the cassetheml@erin the exanple shown in Firg. 1, there are two cassette

accommodat i ng vessel pRLts,Jdd, di SR 1’3§t'1§’|§1t'a f@rSiéi%ﬁarﬂﬂ?’egﬂ’%

position of the input/output chanbe : > casSerte
accommodat i ng hesder 83 #F| fippogedcPrbadsids wAdhnOSinthag pertifdonsssette

accommodagi ng Y8g8e! pdPeidhish the 8h8ebet8tadtdodROEREshg RAdSLE 1 A Qaen
Publ i cati on No. 1-62%42 and .US Pat ent No. 4534389'1’ corrgrl rsgi a X)sse_l mai n
body 31 and a YBLSB| i5ofPEMEForY 6h SHPge shape.ThThessifendilRWh SdPWaRg s
open-bot t oned Raddéas62 spaserhotsas quamddat e @lenssiat bdduinfhaeanssel

bottom portion g2 ChORFa.LRG BRENA:RA! ba0YCkokgaveRsel 10Rel ROdL Ak of The
cassette Ci1s accommodate n e cassette accomodat | ng VessS d' I'n Such
a way that it itheposassetlty Zcommpdatian wvesselleaponitr bt, i rehergadhfith

2 Ihi gh chpanl i passetexelc £s9aswielddyaing PresagouaY iothe QWL RRftput
elivers chamber. The blowing opening 63 has a large number of

blades 64 that are aligned in horizontal direction toward

the cassette C. Thus, the blowing opening 63 blows a side

flow 65 of clean air into the cassette C. The blades 64
15 may be bent in obligue direction.

The size of the side flow blowing header 62 is
nearly the same as the size of the side wall 61, which
partitions the lower portion of the boat 14, so as to
prevent the atmosphere from staying at a lower position.

20 As a clean air supply means, a clean air passageway
66 is disposed. The clean air passageway 66 connects an
upper portion of the side flow blowing header 62 and the

blowing opening 57A of the inner HEPA filter 57. A
funnel-shaped air delivery portion 67 is disposed at a side
25 edge portion of the blowing opening 57A of the clean air

passageway 66 so as to receive a desired amount of clean
air.
A distributing passageway 68 is disposed at an
upper portion of the side flow blowing header 62. The
30 distributing passageway 68 equally distributes clean air
supplied from the clean air passageway 66 in a width
direction of the side flow blowing header 62.
The distributing passageway 68 may be a pipe member
that has a large number of air wventilation holes. The
35 clean air supply method is not limited to the above-
described method, where air supplied from the inner HEPA
filter 57 is used. Instead, a clean air supply pipe (not



the clean air or the inert gas to the cassette accomodating vessel 30 is
formed on the vessel bottom portion 32. The gas delivery passageway has a

val ve. 30

The vessel bottom portion 32 is airtightly disposed

a flange portion 31A at a |lower portion of the vessel main body 31 throug
a seal menber 33 such as an Oring. Lock pins 34 that are protrusible and
contractible are disposed at predeterm nedjperi pheral positions of the 35
vessel bottom portion 32. The lock pins 34 are connected to a rotating

| i nk mechani sm
32. Thus, when

5 di?ggsed at_a center portion of the vessel bottom porti

$ihewn) disposed,adiaaen e fbeninratinesti arpsratyg mayebe

vessel bottom piitecnulBomneotedaicedheo stilde faeseblowinghbdrndet 62s ain
datin I SM E- P Trade  May k) . may

5882148 6 IR I aKERI Sy 1RV SR RALER R4 b,

accommodat i ng VesBEPAp&ilter imay obeedisposedavin ythhe shdef riimw wbllbwihgt he

exanpl e of the
be used. 5

I nput/ out p&it c

T As shown in Fig. 5, a boat holding table 36, on

on
h

on

whi ch the vessel nain body 31 is pl aced, has a cassette inlet hole 37 that
is 10 | arger than t He¥tmaPefadians f e IrerRdeseribed 3treatment

vessel main bodyp@dratds sl e tdwsetimedut er di aneter thereof. A vess
bottom portion hoIdingJ;abIe 38 is disggged at the cassette inlet hole 37

The vessel botton1port|6#§ﬁﬂcﬁ?® t 3BF

3Ras T8 perT SR | oV HRTH

el

a

15 downvar d agreenmedated sin dhet dngotdowtplurtorhahbelroa8 kol dhagptabkss36.
The vessejg bot tamor tiprulil difg fﬁaﬁugg%hamber 8 will be descried.

The wafer boat 6 is accommodated in the holding

‘member accommodating chamber 16. The wafer carrier C

contains a predetermined number of wafers W. The wafer

15

20

25

30

35

carrier C is transferred to the wafer boat 6 disposed in
the holding member accommodating chamber 16 by the wafer
transfer 50. Next, the conveying mechanism 28 is driven
so that the wafer boat 6 is moved to and placed on the boat
elevator 7.

The boat elevator 7 is raised and the wafer boat 6
is loaded into the process tube 1. The flange 6A of the
wafer boat 6 is brought into contact with the flange 2A.
Thus, the process tube 1 is airtightly closed. The
atmospheric gas in the process tube 1 is exhausted by the
exhaust pipe 3. When the inside of the process tube 1
becomes a vacuum, a treatment gas is delivered from the gas
delivery pipe 4 to the process tube 1 so as to perform a
desired treatment. |

After the treatment is completed, the treatment gas
in the process tube 1 is exhausted. When the inside of the
process tube 1 becomes a predetermined vacuum, clean air is
delivered from the gas delivery pipe 4 to the process tube
1. When the pressure of the clean air becomes nearly equal
to the pressure of the clean air in the loading chamber 8,
namely the same pressure as the atmosphere, the wafer boat
6 is lowered. In the reverse order of the wafer loading
sequence, the treated wafers W are unloaded.

Clean air with a high cleanliness level, for



constructs a part of the cassette receiving nmechanism17. A rotating pin 39
I's disposed at a center portion of the table 38. The rotating pin 39 fits
to the rotating link 20 . mechanism 35 of the vessel bottom portion 32.

. When the table 38 is rotated, the rotating |link mechani sm 35 works, thereby
protruding the lock pins 34. As shown in Fig. 1, the vessel bottom portion
hol ding table 38 is disposed at a forwardoend of a vertical 25 novi ng
arm41. The vertical noving arm4l is vertically noved by a ball screw 40.

Th I bod th | .bot.t. t] 32
ang Yﬁzsgasgglgﬁ Oeiﬁ‘éﬁﬁﬁig"tﬁﬁr% éy%r Hﬁ%&ﬁ?ﬁ tye%%$ha?gdlggg 8é§b§gte C
S transferred8tandhEhenpgld:mgFmEmhamnmemommbdémnng ¢hasbeh a6bwahroubh
casselte recel yh00sIpenal 19 Lhd S LONSELY %f&e £280" rﬁfédé@%%ngn&fm 42

c
that is a nultr- articulate arn1|s di sposed on t e ball "screw
hori zontal novP#gtaFheBeofsifoFizerLarey revEDat dihen learingschambesi i on

of the vegsel Q@ata{a mantd q;g; he}nséagaéé&h@o&mg\rbmrﬁwym Al KRR 42A
i s disposed at a orma he hori zont al nDV|n arm 42. The arm

auxi | i ary menbRfaELH t f@m°§ﬂpﬁ 4Cs PTEFSTS- | s1R §Iﬁ%ﬁe¢mﬁ?§oﬁﬁg
Nai | portions ﬁﬁeaserdsspnsemealoémﬁ etlgasbef -8 hendrthaukoldany menber

42 VDt HEcABbodBELLEnS AR 1 B0 oMUELERLYS BTGRP TR,
the nail portibthan4dhes handlpe“%@weonlmuhe dekpgbdinputin aimremor Bi-on
10 Thus, the loading chamber 8 and the holding member
accommodating chamber 16 are positively pressured.
Consequently, the atmosphere in the loading chamber 8 and
the holding member accommodating chamber 16 flows to the
input/output chamber 13 through the +transfer stage 48,
15 thereby purging particles (see Fig. 2).

Next, an operation for transferring wafers W
between the cassette accommodating wvessel 30 and the
input/output chamber 13 will be described.

The cassette C, which contains for example 25

20 wafers W that have been treated in the preceding step or
not treated, is accommodated in the cassette accommodating
vessel 30. The cassette accommodating vessel 30 is placed
on the vessel bottom portion holding table 38, which is a
predetermined position of the boat holding table 36 of the

25 cassette accommodating vessel port 14, by the AGV or the

' operator. At this point, the vessel holder 45 of the boat
holding table 36 is raised so as to secure the flange
portion 31A of the vessel main body.

At this point, the wvessel bottom portion holding

30 table 38 disposed at the forward end of the vertical moving
arm 41 of the cassette receiving mechanism 17 airtightly
closes the cassette inlet hole 37, which is formed on the
boat holding table 36, so as to prevent the étmosphere in
the working region with a low cleanliness level from

35 entering the input/output chamber 13. The cassette
accommodating vessel 30 is filled with clean air with a
very high cleanliness level or an inert gas such as N2 gas



of the vessel main body 31 of the cassette accommbdati ng vessel . For
exanpl e, the operator can hold the handl e portion 44 to carry the entire
cassette accomodating 10 vessel. A plurality of key-shaped vessel

hol ders 45 are di sposed on the boat holding table 36 at peripheral
positions of the cassette inlet hole 37. Wen the key- shaped vessel

hol ders 45 are raised and | owered, the flLapge_15 portion 31A of the
cassette accommpdating vessel 31 is |ocked and unlocked, respectively. As

shown in Fig 1. acarrier transfer 46 i's di sposed ust be
cassette accomBuaty n€° VR %gﬁ ORI i FPRT ﬂé?‘rb‘éiei% 3%he
carrier transferr4bnedt aresis apcsszxt:amiy qymssia-ztgd F:16) eahsevab oprdvent Athe

transfer stage fndopil a0 InRoGLAL: (iRl Ad Giroi BHRERLNLOE SB8LL e

shaped carrier sto stage 4 ose a an upper si de“position o
transfer stage aEompedzling sfesaslc |Gt adthu® ieverprst rthe cceosettel Grasity

of shel vesst hatccEWé’%éd\Dtﬁ:?oughr SR dPUEele¥al Sin 4 hqoeearéiéénﬁﬁégs
stage 49 can store ‘é&? ers carriers Cw thout changing the

orientation. THEEYSH r? K dPWy e HPxs dfeare‘?rp‘ﬁ?t c%ﬂ‘?‘?%?@ [ox
where waf ers hattee beeﬂmoegmevml As showghis Flegmodmeam 7Bhea reaseettan

type 30 Iaseﬁg% SRR SEOSL rans%gi §§ %Tf)lll ads d{gpgied at J%Sf orv*grd

end of each of e carri er ers Ser¥beantseRsof
constructed of mghgme@mmmsg Ieweloe 52A and a | i ght receiving deV| ce 52B

that are gdigned on ne@(ﬁﬁéz‘? h@ué%s@éﬂ”ﬁmn%ﬁ My CRET sRbulle@NSESI +AS 1S

35 raised ar |owered, | aser beam sensor 53 detects reflection
beans refl ect eob‘?i?Bn?%’e“%o'F?lP%?ls:%f thecrotathBgeBy o 3%2idN nthe nY®FHELI on
about the nunbesootomafmistion holding table 38 is rotated, thereby

removing the lock pins, which connect the vessel bottom
portion 32 and the flange portion 31A.

15 Next, the vertical moving arm 41 is lowered. Thﬁs,
the cassette C placed on the vessel bottom portion 32 is
entered into the input/output chamber 13. The vessel
bottom portion holding table 38 is lowered and thereby the
cassette inlet hole 37 of the boat holding table 36 is

20 opened.  Since the vessel main body 31 of the cassette
accommodating vessel is airtightly closed, the atmosphere
in a low cleanliness level does not enter the input/output
chamber 13.

After the cassette C has been received, the

25 horizontal moving arm 42 is bent. The nail portions 43 of
the horizontal moving arm 42 are placed above the cassette
C. The nail portions 43 are closed éo as to hold the upper
side portions of the cassette C. While the cassette C is

. being held, the horizontal moving arm 42 is extended.

30 Thus, the cassette C is moved in horizontal direction. The
cassette C is transferred to the carrier transfer 46, which
is vertically moved, by the elevator 47. When the wafers
W are conveyed from the carrier transfer 46 to the outside,
the above-described operation is performed in the reverse

35 order.

Just before the carrier C is transferred to the

carrier transfer 46 by the horizontal moving arm 42, a



- 17 - and positions thereof. This information is used when the wafer

transfer 46 transfers wafers. Fig. 7Bis a viewtaken along lines B - B
of Fig. 7A The i nput/out put chanmber 13, the |oading chanber 8, the
hol di ng menber 5 acconmodat i ng chanber 16, and the process tube 1 are

partitioned by a partition wall 54 except for a portion where the transfer
stage 48 operates. An air delivery HEPA fijj3er 55 is disposed between the
partition wall 54 and the carrier stock stage 49. - An air delivery opening

' ' d porti f the air deljvery HEPA filter
35, The air del gy PBRENT A BT AT £hA LEGhTTH Ko HhgHAeYiem SHess
| evel (for exawdl ghel dssel) beamt hen;sclapuw o&mtl“.ig:hamb,ern;hﬂc&q ist%%fer

' ' ' ; e surface.to e
Coputoutput 182t A “Q8kBbLaL SRNd ORoRSLED L BE b, ' rier
di sposed at ant¥FPEEesoAbi onhéeht he nrisan oo dovemsddalong aeside @brthedd.
The i nner sHEPAGhiddigr %, | Syiupogied wgﬁberéd:éi@f:g%&téﬁiéépézfﬂ 4 5 V\%%/\S‘/ger%The

i nner HEPA filter 57 has a bl.qwi ng openi ng_20 at faces
ll'hus, the i nne%%ﬁEﬁﬁf erter é?gmfndf‘?%ﬂgﬁ&?dt KEom Sheodde SUREAres r

filtered by -thefaithedeiifessy _deBAinb_trﬁén:i?ReébbﬁltCItgét hwvla@xgiiﬁyafﬁﬁm s
o o oy b BoaTiE o e 0y e nahel) il Bal de il g o
46. As shown | ¥TRngfegs dheaiwafethadcat operermgesionding spos dtheatokstd ot
positionien thenfodfawdbh of the :

The cassette, after the information about +the
number of wafers and positions thereof has been detected,
is transferred to the carrier transfer 46 that will be
raised or lowered.

15 _ When the carrier C transferred to +the carrier
transfer 46 is queued for the treatment, the carrier C is
temporarily placed on the carrier stock stage 49.
Alternatively, when the transfer stage 48 is empty, the .
carrier C is placed on the transfer stage 48. One or a

20 plurality of the wafers W are extracted from the carrier C
placed on the carrier stage 48 at a time and transferred to
the wafer boat 6.

The cassette C, which is empty, is held by the
wafer transfer 50 and accommodated in the carrier stock

25 station 49 until the treatment for the wafers W is
completed. '

The cassette accommodating vessel 30, which is
airtightly sealed from the outer atmosphere, is placed on
the cassette accommodating vessel port 14 so as to input

30 and output the wafers W. Thus, it is not required to
remarkably improve the cleanliness level of the working
region S, where the operator or the 1like works, in
comparison with the conventional apparatus, where wafers
are exposed to the atmosphere while <they are being

35 conveyed. In the conventional apparatus, the cleanliness
level of the working region S should be kept to class 1 so
as to prevent particles from adhering to the wafers W.



|nput/out put chanber 13. The air exhaust opening 58 has a air blow fan 59
that receives circulation flow or the down 30 flow of waste air. An air
exhaust duct 60 is connected to the air exhaust opening 58 along a verti cal
corner portion of the input/output chanber 13. The air exhaust duct 60
exhausts the atnosphere in the input/output chanber 13 to the outside of

the treatnent apparatus. Part of the masgeééﬁ air may be returned to the
I nput / out put chanber 13 rather than being rectly exhausted to the outside
of the treatnent arat us. Fig. 8 is an exploded perspective - 18 -

vi ew showi ng arﬁ%ﬂ’ %’éﬂt PCSOTGH NGy st@ mtde s Henbo@iments pihe hghBanliness

shgwn i InI F|6 %St hﬂ?V@l c:amctﬁlé),aa\c@pi@zfd QW th\}][ ’ﬂﬁeh@fagtgétéa !aécéinﬁéaééﬂngn a

si de wa | ortion o c

accommodat i ng vess é % emi?%?ﬁ?%vwhﬁﬁé % a®8¢a Ee ﬁ8381n$h@egpﬁ§

f1 ow bl owi ng h@m$NNMﬁﬁatmmgrohambarpaﬁtsﬁbum&améeheepleﬂﬂthnrmﬂaﬁﬁni 18

Aot owl 0 PPen!fife OR1b8nt ShIRA Aevi OUE! AU TG Gndd Id Cor
Iomerga 5&89

accommpdati on vessel port
recei ved in t he"$HRR / Bucpit t’tﬁﬁé‘rﬁ?@r thalhetbeomlﬁgndp@ﬂsm Brelasof thege

number of bl adestidspiate Al tﬁlels@néﬂainﬁefgr | Y @lxaﬂiﬂlpeCt ‘tﬁ@ EQ&Qﬁﬂlﬁggs
cassette C Thqf %i1cé?t\m n 21 Ioms a_sidé flaow 65 clean air
into the cassett® o ﬁ? Qé% Kerking Fﬁ9&8P1§uEaH|P§cFP8n.
The size of thecbasEaIOQﬁvtﬂmhusugﬂmaadebaﬁzlnssseaéb¢1tbe SR&raffiobpResbze
of the sifig “ahbuaﬂhemabfﬁing region S can be lowered, thereby reducing
the construction cost and the operation cost of the clean

@)

room. Consequently, the fabrication cost of the wafers can
be remarkably reduced.
'In this case, the pressure applied to the inside of
15 the cassette accommodating vessel 30 is higher than the air
pressure in the input/output chamber, the atmosphere in a
low cleanliness level does not enter the cassette
accommodating vessel 30. '
As shown in Fig. 8, clean air delivered from an
20 upper portion of the input/output chamber 13 is circulated
therein through the air delivery HEPA filter 55. Thus, the
circulation flow or a down flow is produced.
In other words, clean air is filtered by the air
delivery HEPA filter 55 and delivered from the blowing
25 opening in horizontal direction. The air is filtered by
the inner HEPA filter 57 and delivered from the blowing
opening 57A in downward direction. Thus, the down flow 69
is produced.
The waste air at the bottom of the input/output
30 chamber 13 is exhausted to the outside of the treatment
apparatus through the air exhaust opening 58 and the
exhaust duct 60. Part of exhausted air is returned to the
input/output chamber 13 and recirculated therein.
The part of clean air filtered by the inner HEPA
35 - filer 57 is supplied to the side flow blowing header 62 of
the clean air blowing means 18 through the clean air
passageway 66. The clean air is horizontally delivered



partltlons the |l ower portion of the boat 14, so as to prevent the

at nosphere fromstaying at a | ower position. 20 As a clean air
supply nmeans, a clean air passageway 66 is disposed. The clean air
passageway 66 connects an upper portion of the side flow bl owi ng header 62
and the bl ow ng openi ng 57A of the inner HEPA filter 57. A

funnel -shaped air delivery portion 67 is 'fppsed at a side 25 edge
portion of the bl ow ng opening 57A of the clean air passageway 66 so as to

receive a de3|%ed a unt 8 nglean air, Adistributin passa eway. 68 I S
di sposed at an*8ffe ﬁoﬂ' Bt PV teewing Nefen| St ngr g Siderifd ozp

di stributing p&Ssagevnyatéd aspbdw Vil Haddutirs aeicﬁﬁimO?adtl&igﬂﬁﬂds%éﬁ Pt he
clean air passggemay 66 in a width direction of the side flow bl ow ng
header 62. The |str|but|ng passageway 68 may be a pi pe nenber that has a
| arge nunber of air veh€ilshiowon iwl Edgs. TheaB8 10.claadaxige soypbgr meifhod

is not |ingltedyheelBeyabay %Oﬂ%ﬁﬁﬁ tbqféd ‘M;I:e'b?eﬁ'ﬁ[te?ﬁm?\l 'deguftrc?xné ! he

i nner HEPA filter 57 is used. |nstea 1%an. &l T supply

_ shown) di spoiBdtBaj GREFETER Ghe Fhusat m@}ﬁn dhsacasse thgy 1t§elmw|e@@td| pnd

connected to tbﬁaee661ﬁ|Qmebhﬁphﬂgobﬁﬁdercﬁgmbéﬂ §§d|%hﬁ&e Eﬁekﬁﬁﬁek@ew
cl eanl i ness | eggg EPA filter in the

f.clean | spo
side flow bl ow ng gxPosﬁg ng{:]é? gf\@?t BBepgrl 8ﬁ§t6f: tﬁﬁ&\e@% & i%%ed
treat nent appatheuwafers deedbiownbadd purged.

10 Since the cassette accommodating vessel port 14 is
formed in a stage shape, the space below the cassette
accommodating vessel port 14 is not exposed to the down
flow 69. Thus, air tends to stay in this space. However,
the side flow 65 of clean air delivered from the side flow

15 blowing header 62 prevents the air from staying in this
space. The side flow 65 can effectively purge particles
and the like that take place in a movable mechanism such as
the cassette receiving mechanism 17, which is constructed
of the ball screw 40 and the vertical moving arm 41. Thus,

20 the decrease of the yield of the final products can be
prevented.

The side flow 65 of the air containing the
particles and the like is downwardly exhausted to the
outside of the treatment apparatus by the down flow 69.

25 The empty cassette accommodating vessel 30 may be
temporarily accommodated in a holding shelf (not shown)
that is disposed in a working region S upstream of the
treatment apparatus by the operator. In this case, the
vessel bottom portion holding table 38 of the cassette

30 receiving mechanism 17 should be raised so as to airtightly
close the cassette inlet hole 37.

It should be appreciated that the construction of
the cassette accommodating vessel according to the first
embodiment of the present invention is not limited to the

35 above~described construction. Instead, any construction
may be used as long as the cassette accommodating vessel
can airtightly accommodate the cassette. In addition, the



First, an operation for transferring wafers accommodated in the

‘i nput / out put chanber 13 to the process 10 tube 1 through the | oading
chanber 8 will be descried. The wafer boat 6 is accommbdated in the hol ding
menber acconmodati ng chanber 16. The wafer carrier C contains a
predet er mi ned nunber of wafers W The wafer carrier Cis transferred to

t he wafer boat 6 disposed in 15 t he hohdi ng nenber accommodati ng chanber
16 by the wafer transfer 50. Next, the conveying mechani sm 28 is driven

so that the wafer boat 6 is moved to and aced on, t he boat evator 7. The
boat el evat or CPASEUGERPSnPL h@hﬁaf%‘?ng f6 mRVing | sa’T"baé@d PR, Fhe
process tube horiRuntdlangsovitgfl didme Wl erodoathd |icassetbbt reteiebngact
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gas is dgf i Vegﬁé};éf%& heofeerGetiNes Vapi PEnd be e nfagseéfcé Uecdn SPe as

to performa red treatnent. After the treatnment is conpleted, the
treatnent gas YPRHEETH¥ess tube 1 is exhausted. Wien the insi de of the 30

pL ocess Ej ulbe 1 becorres:4za ﬁﬁeﬂebe{zmaedcraﬁuarlnen@o@am rmeﬁw ishaletrgetmentr om
t e gas ellv e to the ces be en t ressure
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sequence the treated wafers Ware unl oa nar wth a high
cl eanl i ness | eiifst gmbodiment may be applied to the conventional

treatment apparatus, which is not provided with the holding
member accommodating chamber 16. In addition, the transfer
stage 48 and the boat elevator 7 may be adjacently disposed

15 so that the transfer elevator 51 directly transfers the
wafers W contained in the cassette C on the transfer stage
to the wafer boat 6 on the boat elevator 7.

In the above-described embodiment, the construction

of the holding member accommodating chamber 16 of the

20 input/output-chamber 13 and the construction of the loading
chamber 8 are the same as the conventional constructions,
where the atmospheric air therein is always kept at nearly
the air pressure by clean air. However, it should be
appreciated that the first embodiment of the present

25 invention is not limited to such constructions. Instead,
the loading chamber 8 may be airtightly closed against the
input/output chamber 13 (this construction is referred to
as load lock chamber construction). In addition, a
construction where inert gas such as N2 or clean air is

30 supplied for a positive pressure, exhausted, and deaerated
for a vacuum may be used.

When the cassette accommodating vessel is filled
with an inert gas'such as N2, the input/output chamber and
the loading chamber are preferably filled with the inert

35 gas as the atmospheric gas so as to suppress natural oxide
films from being formed on the wafer surfaces.

The first embodiment of the present invention may



-. 20 - exanple class 1, is always delivered to the | oading chanber 8 and

t he hol di ng nmenber acconmmodati ng chanber 16 through the filters 19 and 19.
The side flow is produced and a part thereof is circulated so that the

| oadi ng chanber 8 5 and the hol di ng nenber acconmodati ng chanber 16 are
kept at nearly the atnospheric pressure. In this case, the air pressures
in the | oadi ng chanber 8 and the hol di ng-nggber accommobdati ng chanber 16
are preferably slightly higher than the air pressure in the output/input

chanber 13. 10 ?55& t | N chanbe 8 nd - the haldin
menber accorrrmd%pfiag C %dnb{elf %Oagl?meergcosﬁqq%%? u%?%sﬁ%?e%}.‘afﬁni'ééﬁ%éﬁgltﬁs'the
at mosphere in tH& | Dabshgathanbed soarfdntie #®| Wehl menhwmrigitonrbypet CHD

chamber 16 f| ovspgardtiesdnifd Wlid SNEARe!or feghsdhe transfer stage
48, 15 t her eby purgid%g\x%%rticl es (see Fi g? %é%ext, %1%'0 eration for

transferring wafers W ndeferdhedepbevae cBRABEdLPagteesBR| tBO2EMENthe
i nput/out gut creppeeratiss wif ltheefileser baBEdimBAtCasRat £61 CowhhCoxE8DT 8hRS

for exanple 25 : W that. have been treated in the preceding step
or not treat ed,ezr%seca%%vgén?i{o}ae[éa aﬁ”ﬁ?ﬁé cassette accomopdati ng vessel 30.

The cassette accommodatiheyweskpdlece® aseptantdianedt ha vhesehsbettem pohéi on

hol di ng tabl e FHasad¥d i SR Elvded,Pasid i f e b | L
tabl e 36 of the 5% casge?¥§gacconﬁ%%gt?ﬂ q%%%sg%s%gf%gﬁ4$8%ém@§égﬁ£§gor
the operator. A%l poPRtcassrtte frgonmdriiug ugssek isoalassiddengthabl e

36 is raidked scaEsditsecacConmeddtinge pastedn Jdrof the MassebafBbBte
body. accommodating vessel port is input and output to and from
the input/output chamber. Thus, the workpieces are not
exposed to atmosphere in the working region. Consequently,
it is not required to remarkably improve the cleanliness

15 level of the working region outside the treatment apparatus
in comparison with the cleanliness level of the atmospheric
air in the input/output chamber.

Thus, it is required to improve the cleanliness
level of the atmosphere only in the input/output chamber

20 and the loading chamber, where the workpieces are exposed
to the atmosphere. 1In other words, since the cleanliness
level of the working region in the clean room can be
lowereﬁ, the construction cost of the clean room and the
running cost thereof can be remarkably reduced.

25 In addition, the clean air blowing means is
disposed below the cassette accommodating vessel port so as
to create the side flow of the clean air. Thus, particles
can be purged from the surface of the workpieces.
Alternatively, the atmosphere at the bottom of the port can

30 be circulated so as to prevent the air from staying. Thus,
the yield of the final products can be improved.

Second Embodiment

Next, with reference to Figs. 11 to 18, a second
embodiment of the present invention will be described.
35 In this embodiment, the present invention is

applied to a heat treatment apparatus for semiconductor
wafers.



At this point, the vessel bottom portion holding 30 tabl e 38 di sposed at
the forward end of the vertical noving arm 4l of the cassette receiving
mechani sm 17 airtightly closes the cassette inlet hole 37, which is forned
on the boat holding table 36, so as to prevent the atnosphere in the
working region with a | ow cleanliness |evel from 35 entering the

I nput/out put chanber 13. The casset2® accommodating vessel 30 is
filled with clean air with a very high cleanli ness | evel or an inert gas

such as N2 gas - 2L4% .59 ¥ as)féo aCl G l1e S,Q%f gtaps Q{ ngTh§

clean air or inert aré Ps positTvely pressure so a reven
at nospher e i n tieatoendr apparbérs ﬁ@@ﬁ?éhﬁ@r‘i%g}‘-ﬁﬁ@%@sgg Pé%]@@@nﬁﬁdéhﬁl ng

vessel 30. Thys..R¥&" idvddia Gasseide 221 $s5a pe%g,\é@eqd;é hy Qg hsiBowPhdi Ng
region in a |l ow cleanli ness l'evel such as cl as the wafers Ware not

exposed to t héhexfxeasnefethe treatnent anpAFRFYRME Fighellgadgrt a3 1

accomodaf i Ng & eirimatidd pifar |\ﬁ£éw\ﬁsiﬂbvﬁlr@ﬂrttﬁ rtﬁﬁdﬂin&’di“@'pd&mj
| evel . 10 After. the oxg sel_.main

31 is s to th boat
hol di ng tabl e 6, 1e Pot SECTGOFPT 3935 ¢ h% "é’s’%%l Bot Md‘éﬂ}q i on-h ‘Fﬁl ng
table 38 is rcatcaioauhodd‘lamg)y—haaimw ﬂgcohélhgch‘@ pihes sewbindhesbpdémenthef

vessel bot tomBor thanedt anYehtecHl; 2898 P25 18N 30deetnal viey shobbis,

the vertical novi #g arm4 | "ower ed hus, the cassette C Tlaced on_t he
vessel bottom3pdFRFIALED ?§’%ﬁ?§%€a ﬁﬁtasetlhé‘q%p‘fﬁgou%ﬁutlsc@anﬁ%?t&%nal The

vessel by t ompes | SilowDhgli BY doddtrudtiioh | ofeaetadad e &byomtiédating
vessel. In +this embodiment, a 1loading room of the
treatment apparatus is constructed of a load lock chamber
that is airtightly sealed from other chambers and filled
with an inert gas such as N2.gas that can be delivered and
15 deaerated. _

The treatment apparatus according to the second
embodiment comprises a process tube 101, a load lock
chamber 108, an input/output chamber 112, a cassette
accommodating wvessel port 113, a receiving means 115, a

20 vessel storage stage 116, a cassette extracting stage 117,
vessel transfer means 118, and a holding member
accommodating chamber 119. The procéss tube 101 is a
treatment chamber that performs a predetermined treatment
for wafers W, which are workpieces. The load 1pck chamber

25 108 serves as a loading chamber and has a  transfer
mechanism 107. The transfer mechanism 107 transfers a
wafer boat 106 to and from the procesé tube 101. The wafer
boat 106 serves as a holding member that contains a large
number of (for example 100) wafers W. The input/output

30 chamber 112 inputs and outputs the wafers W to and from the -
load lock chamber 108. The cassette accommodating vessel
port 113 is formed at the input/output chamber 112. The
receiving means 115 receives the cassette accommodating
vessel 114 pléced'on the cassette accommodating vessel port

35 113 into the input/output chamber 112. The vessel storage

_stage 116 temporarily stores the cassette accommodating
vessel 114. The cassette extracting stage 117 extracts the



cassette inlet hole 37 of the boat holding table 36 is 20 opened.

Since the vessel main body 31 of the cassette accomodating vessel is
airtightly closed, the atnosphere in a |low cleanliness | evel does not enter
t he input/output chanber 13. After the cassette C has been received, the 25
hori zontal noving arm42 is bent. The nail portions 43 of the horizontal
noving arm 42 are placed above the cassettz8 G The nail portions 43 are

cl osed so as to hold the upper side portions of the cassette C. Wiile the

cassette Cis Qg%ggges'é £ BT Esgea%ltegg&geﬂmaawag erﬁsééfnff 31% -

Thus, the cassé I's moved 1 n horizont Irection € casse te
transferred tovemsedar rimansfiamsf Bpansg, Wi&h tsapstersal | Yhepy @@ssgttehe

el evator 47. VgRohheaueifgSvdsaee ¢oaveyednbr @.ﬁpm%g%wtewaw&f arn A6 to
t he outside, the abovg descri bed gggratlon |§Bﬁerforned the reverse 35

order. Just beFBfeDlPREipgr MEFPSE jacqomppaaty ?QPT%%rCéFPIéﬁ ispasad 46
by the hogi zonbakweeni ihearod@, l@ack chaiber | aser ahmanthe l:rrfpadd/aﬁmi:dﬁ om

the light emtting, dev 5 f er msensor F ),
which is a waf ‘éir'l ggﬁﬁt %‘rfﬁanéﬁ‘ dé) shéolgﬁd4 sg%‘ bbeeﬁorcv?/aorm Od ea"{c%rrr |Zle1r
transfer 46, mhcchmmgdaaeseuharWﬁéﬂErbaa&Iéﬁg a side of the 5 carrier C

When the I1ght receiviRg deyiealts il veso! hee ! elibppitd | bobiebfahe

reflected fromthe edge surfaces of the wafers, the information about the
nunber of waf eRSLlEARIPONERRAT t REFEBMOAatipGai rf%‘%?ml??l’é v t#adst dihee
10 input/output chamber 112. A rear auto door 121 is disposed

between the holding member accommodating chamber 119 and
the load lock chamber 108. If necessary, the front auto
door 120 and the rear auto door 121 are opened. When the
front auto door 120 and the rear auto door 121 are closed,
15 the holding member accommodating chamber 119 is sealed from
other chambers. A vacuum pipe 122 is connected to the
holding member accommodating chamber 119. The vacuum pipe
122 4is connected to a wvacuum pump (not shown). In
addition, a N, gas delivery pipe 123 and a N, gas exhaust
20 pipe 124 are connected to the holding member accommodating
chamber 119. The N, gas delivery pipe 123 is connected to
for example a N, gas supply source (not shown). Thus, the
atmosphere in the holding member accommodating chamber 119
can be substituted with the atmosphere of a predetermined
25 -vacuum or N, gas. _

As shown in Fig. 14, ‘a holding table 126 is
disposed at a lower position of the holding member
accommodating chamber 119. The holding table 126 .is
vertically moved through for example a bellows seal 125.

30 A detecting means 127 is disposed at an outer position of
the holding table 126. The detecting means 127 determines
whether or not the wafer boat 106 is present. The
detecting means 127 comprises a movable detecting member
127A and a light sensor 127D. The movable detecting member

35 127A is connected to the holding table 126. The light
sensor 127D is constructed of a light emitting portion 127B
and a light receiving portion 127C. '~ The light emitting



transfers the wafer boat 6 corresponding to the obtained 10 I nformati on.
The cassette, after the information about the number of wafers and '
positions thereof has been detected, is transferred to the carrier transfer
46 that will be raised or |owered. 15 Wien the carrier C
transferred to the carrier transfer 46 is queued for the treatnent, the
carrier Cis tenporarily placed on the carrpgr—stock stage 49.
Alternatively, when the transfer stage 48 is enpty, the carrier Cis placed"

on the transfe t age 4 One or a 2 lurality. of the wafers Ware

ot racted 1 om PRE SRR 1a7BC 5 hRepSh 10,8 vaF FibrY Payang b Ch0R 1o they
transferred to movabdecdelteattifg mbmbeast2¥hAe Cihewi tie ivafempthyoatsiOel ik by
th f t at ' h [ at.i on
265 i1l the FeosioRRtept LT Ko alng MiefiBEL SEcBibnting e
accormmmodat i ng vad8eng0 thghwaiferrs bgiaitt 16t iy pdaiced Prohhendaditigrg table

atmospheres i s phacedn@Mmbigisqsedie 13%- 2Bwadat B08 vssa%_mdgné%ﬁ&ééf to
i nput 30 and out pu h fers is not required to

t the W_ Thus, it
remarkabl y i npr 898IPRE AkaRIPRELS IFQFAe Pt FBOWR%IIRIT e§PBt SL29her &7 he
operator or theaddieivnr,ksthd moaaia dotestiny thembenyv&aVA0RAsA Wat!S,

conveyed. - In t RECESRYE Rl Sri Rl TPOR 1S el BRATEE A R e
wor ki ng regi on smiktding berkaépn fuvomlenteniny the tloghtevraneipaing @astiaorom
adhering 4@ thejweter stMis, the detecting means 127 can determine whether
or not the wafer boat 106 is present. It should be
appreciated that the detecting means 106 is not limited to
such a construction. Instead, any detecting means may be
used. For example, the presence of the wafer boat 106 may
15 be determined by a sensor buried in a ceiling portion, a
- floor portion, or a wall portion of the holding member
accommodating chamber 119 through a seal mechanism.
The process tube 101, which cohstructs the
_ treatment chamber, is formed of an inverse-U-letter shaped,
20 upright type cylindrical quartz vessel. A heater 105 is
disposed on an outer periphery of the process tube 101. A
protection cover 128 is disposed around the heater 105.
The protection cover 128 contains a cooling pipe and a heat
insulating material. A manifold 102 is disposed at an
25 lower end of an opening of the process.tube 101. The
manifold 102 is cylindrically shaped and has an upper
flange and a lower flange. As shown in Fig. 11, a gas
delivery pipe 104 and a gas exhaust pipe 103 are connected
to a peripheral wall portion of the manifold 102. The gas
30 delivery pipe 104 delivers a predetermined treatment gas to
the process tube 10l1. The gas exhaust pipe 103 exhausts
waste gas from the process tube 101l. The gas delivery pipe
104 is connected to a predetermined treatment gas supply
source and an N, gas supply source through a gas switch
35 valve (not shown). Thus, the treatment gas and the N, gas
can be alternately delivered to the process tube 101.
The load lock chamber 108 is sealed by welding the



- 23 - However, according to this enbodi nent, the cleanliness |evel of the
atnosphere in only the cassette accomodati ng chanber 30, the | oading
chanber 8, and the hol di ng nenber accommodati ng chanber 16 shoul d be keep
at the class 1. 5 The cl eanliness | evel of the atnosphere in the

wor king region S can be |ower than the cleanliness |evel of the atnosphere
in these chanbers. For exanple, the cleanlipess |evel of the atnosphere in
~the working region S may be the class 1000. Thus, the cleanliness |evel of
t he at nosphere 10 in the working region S _can be Iomered t her eby

reduci ng the cERYEFECRFLRNATY A8 £RE SEmRliSonStatrlesst ﬁ@eélleé??r?'%ﬂcﬁn

Consequent |y, theefrabriigeiliygnthesiioad lbekmehambeﬁanoeelse@@akéaﬂyynﬁdqyed-
In this case, the presrgg% |e.dtothe| |de B g t he .cassette
? e
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screw unit 107B. The boat elevator 107A holds the wafer
boat 106. The ball screw unit 107B vertical moves the boat
elevator 107A. A conveying mechanism 131 is disposed in
the load lock chamber 108 adjacent to the holding member
i5 accommodating chamber 119. The conveying mechanism 131
conveys the wafer boat 106 between the boat elevator 107A
of the transfer mechanism 107 and the holding member
accommodating chamber 119. The conveying mechanism 131
comprises a drive portion 131A and a multi-articulated arm
20 . 131B. The drive portion 131A is disposed outside the load
lock chamber 108 and drives a horizontal rotation (swing
motion) and vertical motion. The multi-articulated arm
131B is disposed in the load lock chamber 108 and connected
to a transmission shaft of the drive portion 131A. The
25 multi-articulated arm 131B holds the wafer boat 1.06. A
furnace opening portion is formed at an upper portion of
the load lock camber 108. An auto shutter 132 is disposed
at the furnace opening portion. The auto shutter 132 opens
and closes an opening portion that connects the load lock
30 chamber 108 and the process tube 101.
As shown in Fig. 11 (right side), two cassette
accommodating vessel ports 113 are disposed on left and
right positions at the front of the input/output chamber

112. As described above, each of the cassette
35 accommodating vessel ports 113 holds the cassette
accommodating vessel 114. The cassette accommodating

vessel 114 accommodates the carrier C, which contains a



30 chanber 13 is exhausted to the outside of the treatnent apparatus

t hrough the air exhaust opening 58 and the exhaust duct 60. Part of
exhausted air is returned to the input/output chanber 13 and recircul ated
therein. The part of clean air filtered by the inner HEPA 35 filer 57 is
supplied to the side flow bl owi ng header 62 of the clean air bl ow ng neans
18 through the clean air passageway 66. . BRe._clean air is horizontally

del i vered - 24 - fromthe side flow bl owm ng header 62. Thus, the side

flow 65 is creafed bel ow the_cassette acc dagin essel port As
shown in Figs.P uﬁiﬁlﬁ ,og Fg?ﬁeeﬁﬁﬂﬁ£?'d?gnga£%ﬁ$e¥s?§9%rglﬂ0ri?&ntaIIy
al i gned at predetern néekp] tiHesaissettre sassehd@atinghusssehelil4 weldabeett e
is |lowered an En thesinp t Pﬁgﬁg : iq&% fers W
are expased tgd%%?%} e'flo;%vhg‘s,g%%rgg%g esaC a %%%é%%g?to. éegfm er‘l‘s3 grse

bl own and pur gébscligsed in JapanegecBatert chatdt@eencPenddaatiag Vessaét

port 14 is forpepgaz® £hdADPRMRENCL NE550866. DAL WHAI GaSF8L.€16, the .
accommodat i ng vesselggort 14 i s not expose down flow 69. Thus, _air

d to the
tends to stay FRETRF RIS ,Vetsﬁéls%hg FPRRT HBLHP SAYRT SV pSsel _
delivered fromate sode 182vwedd a vésewl ngoteadepobiopr BNt SThBevakskellr om

the'l1 ke that TER8 00l Th A S8 ASEndRcemonah.ny PHe Ealekrg €7 7
recei vi ng nechBie sveselwmiain i bodyndBRudtsedopéntihetbamedscr eiretovasgelhe
verticaly§ovi Ngoftdh 4dortd¥8 133 airtightly closes the opening portion.
When the cassette C is accommodated 1in the cassette
accommodating vessel 114, it is filled with clean air with
a high cleanliness level or an inert gas such as N,. Thus,
the inside of the cassette accommodating vessel 114 is

15 positively pressured. A gas delivery passageway 134 with
a valve is disposed at a bottom portion or a side wall of
the cassette accommodating vessel 114. The gas delivery
passageway 134 delivers the clean air and the inert gas to
the cassette accommodating vessel 114.

20 The vwvessel bottom portion 133 is airtightly
disposed at a flange portion 132A that is disposed at a
lower portion of the vessel main body 132 through a seal
member 135 such as an 0O ring. Lock pins 136 are
protrusibly and contractibly disposed at peripheral

25 positions of the vessel bottom portion 133. When the lock
pins 136 are connected to a rotating link mechanism 137
that is disposed at a center portion of the vessel bottom
portion 133 and the rotating link mechanism 137 is rotated,
the vessel bottom portion 133 is attached to or detached

30 from the wvessel main body 132. A handle portion 138 is
disposed at an upper portion of the vessel main body 132 of
the cassette accommodating vessel. For example, when the
operator holds the handle portion 138, he or she can be
easily carry the entire cassette accommodating vessel. An

35 example of the cassette accommodating vessel 114 is SMIF-
POS (Trade Mark). As shown in Figs. 11 and 12, the

cassette accommodating vessel ports 113 are defined by a



20 the decrease of the yield of the final products can be prevented. The
side flow 65 of the air containing the particles and the like is dowwardly
exhausted to the outside of the treatnment apparatus by the down flow 69. 25
The enpty cassette accommodating vessel 30 nay be tenporarily accommpdated
in a holding shelf (not shown) that is disposed in a working region S
upstream of the treatnent apparatus by tbeggperator. In this case, the
vessel bottom portion holding table 38 of the cassette 30 recei vi ng

mechani sm 17 s d _be ,sed.so as tq aistightly clpse the cassette_ inlet
hole 37. It sh%%%‘q?e oat;g: ecidfaf‘toé'tf t t‘?ﬁra ?%nslt'%/l?}bft/io%’r?:%t tHheRbRS et 18-
accommodat i ng Veyesisedcdodeitng40ois orned torethedboantholdihg papsent3g,

i nvention i s NQddnm o] e bqyv -qﬁﬁ ' construc n. _

| nst ead, any c3ﬁ§¥?ﬂéﬁ§%ﬁ§n%§gb§§§§8§t§s%¥%ﬁb a?ﬁ%ﬁgg%é%$%§?g gégOHnﬁﬁgﬁlng
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42 of the cassette receiv mechani sm 17, which transfer the carrier " Cto
and fromthe c%ﬁﬁﬁ%ﬁa%&d%ﬁﬁﬁd PnFarssddie fecomrodatingdvessehe ldifovis 5

descri bed constinpatt ¢tosthe impgtAsutpet casaide l@manAbE%ffﬂ?%f/ﬁi%%gg'l%z‘h
the hol di ng merber Sheseaodi i b ad Bl sFEBTRTHE o e P Hsting i on
of inert gas af@ans 115 so that the vessel inlet 140 is airtightly closed
10 by the lifting table 142. The arm 141 is connected to for
example a ball screw 143 so that the arm 141 is vertically
moved. Thus, when the cassette accommodating vessel 114 is
placed on the lifting table 142 and the lifting table 142
is lowered, the cassette accommodating vessel is input to
15 the input/output chamber 112 as shown in a phantom line of
Fig. 11.

A vessel transfer 144 is disposed between the
cassette accommodating vessel port 113 and the vessel
storage stage 116 in the input/output chamber 112. The

20 vessel transfer 144 serves as vessel transfer means that
raises and lowers the cassette accommodating vessel through
an elevator 145. The vessel transfer 144 has a bending arm
147. The bending arm 147 is disposed on a base table 146
that rises and lowers along the elevator 145. A pair of

25 chucks 148 are disposed at a forward end of the bending arm

" 147. The chucks 148 are approached to each other so as to
hold side walls of the cassette accommodating vessel 114.
‘The lower end of the elevator 145 is movably supported by
a guide rail 149 disposed in the alignment direction of the

30 vessel storage stage 116 through for example a bearing 150.
Thus, the cassette accommodating vessel 114 placed on the
cassette accommodating vessel port 113 is held and
transferred by the vessel transfer 144 +to the vessel
storage stage '116.

35 A working space S is defined between the elévator
145 and the vessel storage stage 116 so that the cassette
accommodating vessel 114 held by the vessel transfer 144 is



10 operating tine of the treatnent apparatus. However, the first

enbodi nent nmay be applied to the conventional treatnent apparatus, which is
not provided with the hol di ng nmenber accommobdati ng chanmber 16. In addition,
the transfer stage 48 and the boat elevator 7 may be adjacently disposed 15
so that the transfer elevator 51 directly transfers the wafers W contai ned
in the cassette C on the transfer stage to 3d$e wafer boat 6 on the boat

el evator 7. In the above-described enbodi nent, the construction of the

hol di ng menber dati .ch er..16 qof the 20 | nput / out put _chanher
13 and t he cons@?ggmn%@f qi%nlgs %g"}d?dr‘i"d“eéﬁanb 98"%5531‘ hgggﬁﬁgeaéc?ﬁ@ 116
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of the present vOYS8 éoflgnghould be designated so that they can contain
a total of for example 100 wafers. When one cassette
contains 25 wafers, the number of cassette accommodating
vessels 114 should be four.

15 A cassette extracting  stage 117 on which the
cassette C is extracted from the cassette accommodating
vessel 114 is disposed at a lower position of the working
'space S. In reality, the cassette extracting stage 117 has
a rectangular-parapellopiped, side-opened casing 153. The

20 open side of the casing 153 is opening toward the wafer
transfer 152. The casing 153 is connected to a partition
wall 154 that separates the input/output chamber 112 from
the load lock chamber 108 and the holding member
accommodating chamber 119. Thus, when the cassette C is

25 gxtracted from the cassette accommodating vessel 114, the
wafers W are exposed to the atmosphere of inert gas in the
holding member accommodating chamber 119. A cassette
inlet hole 155 is formed in a ceiling holding portion 153A
of the casing 153. The size of the cassette inlet hole 155

30 is larger than the inner diameter of the flange portion
132A and smaller than the outer diameter thereof. The
cassette inlet hole 155 serves as an opening portion that
opens when the cassette C is extracted from the cassette
accommodating vessel 114. A vessel bottom portion holding

35 table 156 is disposed at the cassette inlet hole 155. The
vessel bottom portion holding table 156 has a peripheral

portion with a downward inclination so that it airtightly



-. 26 - be applied to treatnent apparatuses for glass substrates, LCD
substrate, and so forth as well as upright type CVD apparatuses and oxi de
di ffusi on apparatuses. As was descri bed above, according to the treatnent 5
apparatus of the first enbodiment, the foll ow ng excellent effects can be
obt ai ned. The workpi eces are contained in the cassette. The cassette is
accommpdated in the cassette accommodatingzyessel. The cassette
acconnndating vessel is placed on the 10 cassette acconnodating vessel

port. e_acconnodat i sel is input a output to
and fromthe |nput outpd% Sﬁgﬁﬁggn ﬁ%% %H% %ngplégé FESRot

to atnosphere ipexitiennvbokidaggr tgbba. 135)m$:bamdt)s ai pars oﬁttluemasrsm:ﬁé)
remar kably i mpiegMe-d8 g GRIUH-PASH 183. heYBlal tftﬁxtghﬁb 141G 1 &gl 0 %

outside the treatment apparatus in comparison w cleanlinessH
t he at nospheri &tafr CPﬁt?ﬁeP‘PﬁE’cf?‘?dtﬁ pine bpafbeg. tahle, 156. Thedqeteddng

i nprove tise cl gam AMGsEikeveb aﬁetP&t&E pﬂﬁ{l@ iU Nansh 837 NPWHLY

chanmber 20 t.he | oadi he wor kpi eces are exposed to
the atmospher e%%q:r?tdﬁgerp’\fbﬁ%j 5 n’&%t?ﬂ’égcl Bae| FRteipgy dind masbandisa ng
region in the dBfamworbsm therbbyl preteddind s aaitrdt Oy csd ek ey ean
room and the rymgi ng cost thereof can be remarkably reduced. 25

In addition, the clean air blowing neans is disposed below the
cassette accommodat i ngAfesivipoin Fagas Xl ctheat aeswelsi dettbnwpotilomn

clean ai 10 Thukolgdhyl ct@xsléarldae Py 48 ddm t Be SHM fReRHa tBRa of a
wor kpi eces. Alternatl ._.the atmpsphere at the botton1of the port can 30

be circul ated ¥6°4% P NG e % 1 rOR steRticel mAWing arm 159 is

vertically moved by a ball screw 158 vertically disposed in
the casing 153. While the vessel main body 132 is placed
on the ceiling holding portion 153A, the vessel bottom
15 portion 133 and the cassette C are lowered and entered into
the casing 153, in other words, into the cassette
extracting stage 117.
A plurality of key-shaped vessel holders 160 are
disposed on the ceiling holder portion 153A corxresponding
20 to peripheral positions of the cassette inlet hole 155.
When the key-shaped vessel holders 160 are raised and
lowered, the flange portion 132A of the vessel is locked
and unlocked, respectively.
A wafer transfer 152 is disposed adjacent to the
25 holding member accommodating chamber 119. The wafer
transfer 152 is vertically moved and held by a transfer
elevator 162. While the wafer transfer 152 is being raised
or lowered, it extracts one of the wafers W contained in
the wafer carrier C placed on the vessel bottom portion
30 holding table 156 at a time and transfers the wafer to the
wafer boat 106 accommodated in +the holding member
accommodating chamber 119. In addition, the wafer transfer
152 returns the wafers C from the wafer boat 106 to the
wafer carrier C held on the vessel bottom portion holding
35 table 156.
Next, the operation of the treatment apparatus

according to the second embodiment of the present invention



t he y| eld of the final products can be inproved. Second Enbodi nent Next,
with reference to Figs. 11 to 18, a second enbodi nent of the present

i nvention will be described. 35 In this enbodinent, the
~present invention is applied to a heat treatnment apparatus for
sem conduct or wafers. - 27 - Fig. 11 is a schematic sectional view

showi ng a treatnent apparatus accordi ng 4 gsp-second enbodi ment of the
present invention; Fig. 12 is a perspective view showi ng the front of the

treatment apparatus. of .Fig. .11, Fig. 13 is 5 a schematic plan view
showi ng t he tr‘@%\%:frelﬂ? gﬁﬁgfé% Eg 14 is a sectional view showing a

hol di ng nmenber accommoBEarshg cthenhmezaﬂimnﬂifrgr—;conlvey&'@godm@nba(ﬂe“ntw of
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accommodat i ng vessel a recelving neans
storage stage mgomEOéa@ségt@wxlwadth%gnét the irgyt/output chamber 112,

10 is opened so as to connect the holding member accommodating
chamber 119 and the cassette extracting stage 117 of the
input/output chamber 112. At this point, since the working
space S of the input/output chamber 112 and the stage 117
are partitioned, the atmosphere in the working space S does

15 not enter the stage 117. In addition, the atmosphere in
the stage 117 does not enter the working space S. In other
words, the working space S is filled with air of the clean
room with a cleanliness level of for example class 1000.
Since the cassette extracting stage 117 is sealed from the

20 working space S by the casing 153 and the like, the air
with a low cleanliness level does not enter the cassette
extracting stage 117. In this condition, the wafers W
contained in the wafer carrier C placed on the vessel
bottom portion holding table 156 are transferred to the

25 wafer boat 106 accommodated in the holding member
accommodating chamber 119 by the wafer transfer 152. After
a predetermined number of (for'exémple 100) wafers are
contained in the wafer boat 106, the front auto door 120 is

airtightly closed. The holding member accommodating
30 chamber 119 is deaerated so that the inside thereof becomes
a predetermined wvacuum. Alternatively, a N, gas is

supplied to the wafer boat 106 at a normal pressure or a
reduced pressure so that the wafer boat 106 and the wafers
w'are exposed to the atmoéphere of the inert gas, which is
35 the same as the athosphere in the cassette accommodating
vessel 114. Thus, natural oxide films can be prevented
from forming on the wafers W. In addition, chemical



.vessel transfer neans 118, and a holding nenber accommodati ng
chanber 119. The process tube 101 is a treatnent chanber that perforns a
predeterm ned treatnment for wafers W which are workpi eces. The | oad | ock
chanber 25 108 serves as a |loading chanber and has a transfer

mechani sm 107. The transfer mechani sm 107 transfers a wafer boat 106 to
and fromthe process tube 101. The wafer dgat 106 serves as a hol ding
menber that contains a Iarge nunber of (for exanple 100) wafers W The

I nput / out put 3 cha s _and o I rom
the | oad | ockCERERBARS b %‘h%% %‘Ftsé“’é’cgg clt;g%s‘\’/}g%rge ?c%r%&e%%dlfs
formed at thefrqputhbmnguplahanmartHQZWthesrEeelV|ng nmeans 115 receives
the cassette dccommodghing JHﬁé%l&ﬁfg Rlaifiik ARcdifdRasEd SHRAMIFTAYAY L ng

vessel port 35 113 e | nput/outp chanber 112. he vessel
storage st agel§16‘eﬁ3é7n13’d'r a'F’PGF yvé?‘é\“éscf-’ﬁél&g%t frde RRRFRAFP n§OPEs Al 114,
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te
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between the | qad Lack %ﬁgqg%g Qﬁggnd t he i nput/output chanber 112. The
ha

hol di ng nmenber acconmmo 112 accommodat es the wafer boat 106. A
front auto door 120 i ¥hei m%@lmn ¥OY et dragsederBer thegebiddi® i ng

chanber 19119 aRdr bbAt1806 ikNPHELPEERUnEdaphe piddesd R FOK O dims 121
's disposed flange 106A of the wafer boat 106 is brought into contact
with the flange 102a of the manifold 102, thereby sealing
the process tube 101. The N, gas in the process tube 101
is exhausted through the exhaust pipe 103. When the inside

15 of the process tube 101 becomes a predetermined vacuum, the
predetermined treatment gas is delivered to the process
tube 101 through the gas delivery pipe 104 so as to perform
the predetermined treatment at a process pressure.

After the treatment is completed, the treatment gas

20 in the process tube 101 is exhausted through the exhaust

| pipe 103. When the inside of the process tube 101 becomes
a predetermined vacuum, the wafer boat 106 is lowered. In
the reverse order of the above-described loading operation,
the treated wafers W are unloaded.

25 As described above, the holding member
accommodating chamber 119 is disposed between the
input/output chamber 112 and the load lock chamber 108.
New wafers W, which have not been treated, are contained in
the cassette C and conveyed to the holding member

30 accommodating chamber 119, which is filled with the
atmosphere of inert gas. Thus, the wafers W are not
exposed to air. Consequently, natural oxide films can be
prevented from being formed on the surfaces of the wafers
W. In addition, since only the holding member

35 accommodating chamber 19 with a relatively small space is
kept in a vacuum condition, the wafers W can be quickly
placed in the atmosphere of vacuum, thereby reducing the



betmeen t he hol di ng menber accommodati ng chanber 119 and the | oad | ock
chanber 108. |If necessary, the front auto door 120 and the rear auto door
121 are opened. Wien the front auto door 120 and the rear auto door 121 are
cl osed, 15 t he hol di ng menber accommodati ng chanber 119 is seal ed from
ot her chanbers. A vacuum pi pe 122 is connected to the hol ding nenber
accommodat i ng chanber 119. The vacuum pipeg7l22 i s connected to a vacuum
punmp (not shown). In addition, a [err] gas delivery pipe 123 and a N2
gas exhaust 20 124 are connected to the hol ding nenber

acconmodat i ng Eﬁ%ﬁg ggilg}méhe N2 gas delivery pipe 123 is connected to for
exanpl e a N2 gas supplyexbur ¢cde nopesabiwi . fomrsinputtingospter cassetie
hol di ng "E"beraeesmﬂaageihggveaéaﬁe&1&1%00%@61@4]%}6&%&»@ EhbRpkRe 112

at nosphere of a predeterm hed vacuum or own In Fig
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i s disposed at an oute %og?FF8ﬁg8chﬂgaﬁ8Fdﬁﬂft%ﬁﬂ%?%%GSgTﬁggﬁﬁﬁgg§Qﬁ;
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sensor 127D. € nova et ect I' S connec
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enitting;portigasédlBiand i | pobked el W B duitdrdinkd GosTBEohi Bt the

emtting i %grt holding table 139 (namely, on the lifting table 142)
on the cassette accommodating vessel port 113 by the AGV or
the operator.

The cassette accommodating vessel 114 is filled
15 with clean air with a high cleanliness level of such as
class 1 or an inert gas such as N, gas for the atmosphere
of non-oxygen. Thus, when the cassette accommodating
vessel 114 is conveyed to the working region with a low
cleanliness level such as class 1000, the wafers W are not
20 exposed thereto. In this embodiment, the cassette
accommodating vessel 114 is filled with the atmosphere of

N, gas.
When the wvessel main body 114 is placed on the
lifting table 142, the receiving means 115, which is
25 disposed below the lifting table 142, is driven so as to
lowexr the 1lifting table 142. Thus, the cassette
accommodating vessel 114 is input- to the input/output
chamber 112 through the vessel inlet 140 as represented by
a phantom line of Fig. 11. After the cassette
30 accommodating vessel 114 is input to the input/output
chamber 112, the vessel transfer 144, which is vertically
disposed in the input/output chamber 112, is driven. The
chucks 148 disposed at the forward end of the bending arm
147 of the vessel transfer 144 nip and hold the side Walls
35 of the cassette accommodating wvessel 114. After the
accommodating vessel 114 is held, the vessel transfer 144

is driven so as to place the cassette accommodating vessel



portion 127B is opposed to a vertical noving portion of the novable
detecting nenber 127A. \Wen the wafer boat 106 is accommbdated in the
hol di ng nmenber accommobdati ng chanber 119 and the wafer boat 106 is placed
on the holding table 5 126, the holding table 126 | owers due to the

wei ght thereof against an elastic force of the bell ows seal 125. In
addition, the novable detecting nenber 127#galso | owers, thereby preventing
the light beamemtted by the light emtting portion fromentering the

l'i ght receivin ortign.l Thu the e |
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so as to transfer the cassette accommodating vessel 114

15 stored on the vessel storage stage 116 to the ceiling

holding portion 153A of the cassette extracting étage 117.

At this point, the vessel bottom portion holding table 156

of the cassette extracting mechanism 163 is positioned at.

the uppermost position thereof. Thus, the cassette inlet

20 hole 155 is airtightly closed so that air with a relatively

low cleanliness level in the input/output chamber 112 does

not enter the casing 153 of the cassette extracting stage

117, which is filled with the atmosphere of N, gas. It

should be appreciated that the cassette accommodating

25 vessel 114 may be conveyed directly to the cassette

extracting stage 117, rather than through the vessel
storage stage 116.

After the cassette accommodating vessel 114 1is

placed on the ceiling holding portion 153aA, the vessel

30 holders 160 disposed at the peripheral positions of the

ceiling holding portion 153A are raised so as to securely

lock the flange portion 132A of the vessel main body 132

(see Fig. 15). At this point, the vessel bottom portion

133 of the cassette accommodating vessel 114 is placed on

35 the vessel bottom portion holding table 156 of the cassette

extracting mechanism 114. When the rotating pin 157

disposed on the holding table 156 is rotated in the unlock



waste gas fromthe process tube 101. The gas delivery pipe 104 is connected
to a predeterm ned treatnment gas supply source and an N2 gas supply source

t hrough a gas switch 35 val ve (not shown). Thus, the treatnent gas and
the [err] gas can be alternately delivered to the process tube 101. The
| oad | ock chanber 108 is seal ed by wel ding the - 30 - entire periphery

of for exanple stainless steel panels. Altgynatively, the load | ock chanber
108 is sealed by an 0 ring. A N2 gas delivery pipe 129 and a N2 gas exhaust

pi pe 130 are c nn ed to or andalovve rtion 5 of the
| oad | ock cha SSQ[%éonre ggcf QHR L'L d]ef'?vgﬁytf}?péfef?@ll s
connected to fb@tbaanpbetaopeﬂﬁp giass smxﬁtquouhgfgkﬂijlpfmmnl?sThwﬁ%ﬁﬁjr
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I S
a horlzontalrwgégac{gé 1ntg the cassette extracting stage 117. The

wafers W contained within the cassette C which is
extracted from the cassette accommodating vessel 114, are
transferred to the wafer boat 106 by the wafer transfer
15 152. At this point, since the cassette inlet hole 155 is
airtightly closed by the rectangular-parapellopiped vessel
main body 132 instead of the vessel bottom portion holding
table 156, the air with the relative low cleanliness level
in the working space S of the input/output chamber 112 does
20 not enter the cassette extracting stage 117. 1In addition,
since the holding member accommodating chamber 119 is
filled with.the atmosphere of the N2 gas, the wafers W are
not exposed to the atmosphere of an oxidizing gas
containing oxygen. Thus, natural oxide films can be

25 remarkably prevented from growing on the wafers W.
When the wafers W contained in the cassette C are
transferred to the wafer boat and thereby the cassette C
becomes empty, the above-described operation is performed
_ in the . reverse order. In other words, the vessel bottom
30 portion holding table 156 is raised. The empty cassette C
is accommodated in the cassette accommodating vessel 114.
The lock pins 136 of the vessel bottom portion 133 are
locked. After the vessel holders are unlocked, the empty
cassette accbmmodating .vessel 114 is stored at a
35 predetermined shelf portion 151 of the vessel storage stage
116 by the vessel transfer 144. The cassette accommodating

vessel 114, which accommodates the cassette C containing



notion) and vertical notion. The multi-articulated arm 131B i s di sposed
in the load | ock chamber 108 and connected to a transm ssion shaft of the
drive portion 131A. The 25 . nulti-articulated arm 131B hol ds the wafer
boat 106. A furnace opening portion is formed at an upper portion of the
| oad | ock camber 108. An auto shutter 132 is disposed at the furnace
openi ng portion. The auto shutter 132 op§Q§ and cl oses an opening portion
that connects the | oad | ock 30 chanber %8 and the process tube 101. As
shown in Fig. 11 (ri%ht side), two cassette accommpdating vessel ports 113
are di sposed oFeMaigRg MWi.ghe §bsi cREsetie eErpciindostaae ildFuthouthprut

chanber 112. vesAel deeeigfleed 14aR0VerhuLacihe Okast8eteCasSY tBRcted.
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133 airthghtly cl oses AigcaRentngoPRRL! 8eokloRnbBE1RERICHES tRe Dresent
invention, the cassette accommodating vessel 114, which is
filled with the atmosphere of for example an inert gas and
sealed from the atmosphere of other chambers, is placed on
the cassette accommodating vessel port 113 and then the

15 cassette accommodating vessel 114 enters the treatment
apparatus. Thus, it is not necessary to remarkably improve
the cleanliness level of the working region,'where the
operator and the like work, in comparison with +the
cleanliness level of the conventional treatment apparatus,

20 where exposed wafers are conveyed. For example, in the
conventional apparatus, when wafers are conveyed, the
cleanliness level of the working region should be class 1
so as to prevent particles from adhering to the wafers.
However, according to the second embodiment of the present

25 invention, only the atmosphere in the cassette
accommodating vessel 114 should be class 1 of cleanliness
level or inert gas. On the other hand, the cleanliness
level in the working region can be for example class 1000.
Thus, since the cleanliness level of the atmosphere in the

30 working region can be low, the construction cost of the
clean room can be reduced. Consequently, the fabrication
cost of final products can be remarkably reduced.

In the conventional apparatus, since the wafers are
exposed to the atmosphere in the clean room .and the

35 input/output chamber for a long time, chemical
contamination frequently takes place in +the wafers.

However, according to the second embodiment of the present



accommodati ng vessel 114, it is filled with clean air with a high
cleanliness level or an inert gas such as N2. Thus, the inside of the
cassette accomodating vessel 114 is 15 positively pressured. A gas
delivery passageway 134 with a valve is disposed at a bottomportion or a
side wall of the cassette accommodati ng vessel 114. The gas delivery
passageway 134 delivers the clean air andgyhe inert gas to the cassette
accomodati ng vessel 114. 20 The vessel bottom portion 133
is airtightly, disposed at, a fl ange portion 132A that_is disposed at a
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remaining space of the input/output chamber 112. Thus, it

is not necessary to prepare a storage space for storing
empty cassette accommodating vessels 114 in the clean room.
Consequently, since the flooxr space of the clean room is
15 reduced, the construction cost thereof can be reduced.
The input/output chamber 112 (except for the
cassette extracting stage 117) is partitioned from the
holding member accommodating chamber 119, which is filled
with the atmosphere of an inert gas, by the partition wall
20 154. In addition, since the cassette extracting stage 117
is always filled with the atmosphere of the inert gas, the
wafers are always exposed to the atmosphere of the inert
gas. Thus, natural oxide films can be remarkably prevented
_ from growing on the surfaces of the wéfers. The cassette
25 accommodating vessel 114 is filled with the N, gas. In
addition, the N, gas is supplied to the cassette extracting
stage 117, the holding member accommodating chamber 119,
and the load lock chamber 108, rather than the input/output
chamber 112. Consequently, the consumption amount of the
30 N, gas can be remarkably reduced. Consequently, the
running cost of the treatment apparatus can be remarkably
reduced.
Moreover, the region where the wafers W are
extracted from the accommodating vessel is partitioned from
35 the working space S of the input/output chamber 112 where
mechanisms such as the receiving means 115 and the vessel
transfer 144 that tend to produce particles. Thus,



A vessel inlet 140 is formed on the boat holding table 139, which holds the

cassette accommodati ng vessel 114. The size of the vessel inlet 140 is
slightly larger than the 5 area of the bottom portion.of the cassette

accommodati ng vessel so that the cassette accommpdating vessel 114 is input

to the input/output chanber 112. A lifting table 142 is disposed at a
forward end of an arm 141 of the receivi ng4qeans 115 so that the vessel

inlet 140 is airtightly closed 10 by the | |ftingtable 142. The arm 141
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vessel port 11%Jﬁiéﬁﬂgeéggves the accommodating vessel 114), and the
vessel transfer 144 and the bending arm (which convey the
15 accommodating vessel 114 in the treatment apparatus) are
not limited to the above-~described constructions as long as

the similar functions can be accomplished.
In the second embodiment, the loading chamber 108
was explained as the lock chamber, where inert gas can be
20 supplied, exhausted, and deaerated. However, the present
invention is not 1limited to the 1load 1lock chamber.
Instead, the second embodiment of the present invention can
be applied +to the treatment apparatus having the
conventional loading chamber, where clean air with a high
25 cleanliness level is always circulated at normal pressure.
Figs. 17 and 18 show an example of the treatment
apparatus having the conventional ioading chamber. This
example is hereinafter referred to as a modification of the
second embodiment. For the simplicity, the same portions
30 as the treatment apparatus shown in Fig. 11 are denoted by

the same reference numerals.

In this treatment apparatus, the loading chamber
108 is always filled with clean air with a high cleanliness
level for example class 1 at nearly atmospheric pressure.
35 Thus, unlike with the treatment apparatus according to the
second embodiment, the front auto door 120 and the rear

auto door 121 (see Fig. 11), which partition the holding

30



transferred by the vessel transfer 144 to the vessel storage stage 116. 35
A working space S is defined between the el evator 145 and the vessel
storage stage 116 so that the cassette accomnmodati ng vessel 114 held by the
vessel transfer 144 is - 33 - moved. In this enbodi nent, the vessel
storage stage 116 has a shelf portion 151 with three levels and three rows
that are partitioned vertically and_. hgyizontally, respectively. Thus,

t he vessel storage stage 116 can store 5 a total of nine cassette
accommpdating vessels_114. |t shoul d appreci at ed th the nber
cassett e acconfith FnB°98§§8?§tiTﬂ EPBWBﬁr ﬁighea§gsggﬂ %Fgrag §Fﬁgégfi6

i's not |imtedhobdinge. ménibemecassammodahﬁzngurﬂtmnmér caddSeti= a.m:egmdam ng
vessel s 114 Canﬁﬁ?&@Eée%SGQPQr}% ﬁguﬁgéﬁﬁégelosnate %%n %E %%4?

cassette acconmmpdatlng vesse so t
contain a totaPpenrings d¥anpre foomedfin & sidgaw éﬂ“@é?swﬂfttétémsa‘th@ 25

wafers, the nuatast\bets%égesha %Qoaﬂadehénac&eﬁaehet%@ hambd el Qe 15
A cassette extractin whi ch_the cassette Cis extracted from

the cassette atEBR#bd Et?%‘a"%%ﬁelrﬁz’i14'rp§ A1 epBs2HE Helivere CnsadinNgsoh 7
t he wor ki ng Sph&&e&ebﬁeéeﬁ{ret flltefscmet m:e@msm@;ﬁrﬁg@slmshé&ea

he casing 15a-pEneachhthe Betfenl R B8 atRe,; o185 o hnustaBRRpines o
connected to alpér haMeorrmd!c’qzswetﬁaLteepaﬂéﬂes t'ﬂbusnp@t/sud@uflohanﬁer
112 frO”}o clean air is formed in the chambers 108 and 119. Part of
air exhausted from the air exhaust openings 176 is returned
to the clean air delivery openings 172 and circulated in
the chambers 176 and 112.
In this modification, it is not necessary to
15 airtightly partition the loading chamber 108 and the
input/output chamber 112. Thus, £he side wall of +the
casing 153, which forms the cassette extracting stage 117,
is omitted. Instead, a ceiling portion 178 that holds the
cassette accommodating vessel 114 from which the cassette
20 is extracted and a bottom portion 180 that holds a lower
portion of the vertical moving arm 159 are required. 'As
shown in Fig. 18, the loading chamber 108 is always
connected to the input/output chamber 112 through the
cassette extracting stage 117. To prevent air with a low
25 cleanliness level of for example class 100 from entering
the loading chamber 108 in which the wafers are exposed,
the pressure in the loading chamber 108 is always kept
higher than the pressure in the input/output chamber 112.
In other words, the loading chamber 108 is positively
30 pressured. Thus, the clean air in the loading chamber 108
always flows to the input/output chamber 112 through the
cassette extracting stage 117
In this modification, the same effects as the
second embodiment can be obtained.
35 In the second embodiment and the modification
thereof, the holding member accommodating chamber 119 is

disposed so as to reduce the consumption amount of the



t.he | oad | ock chanber 108 and the hol di ng nenber accommodati ng chanber 119.
Thus, when the cassette Cis 25 extracted fromthe cassette
accomodati ng vessel 114, the wafers Ware exposed to the atnosphere of
inert gas in the hol ding nmenber accommodati ng chanber 119. A
cassette inlet hole 155 is fornmed in a ceiling holding portion 153A of the
casing 153. The size of the cassette inletghole 155 30 is larger than
the inner dianmeter of the flange portion 132A and smal | er than the outer

di amet er thereaqf The ca sgtte inlet hole 155 serves, as an_openi ng

portion that op&if¥W¥&T ERE £QsShPTEer thekreatpent riinet ndIQWRN ¢ ethe
accommodat i ng sesweld 1édbodinestelantibt then posdiSicdalch nghdhreof taéhe H&6

i s disposed at @h%s%st{ﬁe %%:l nbc(g.lo a].'LSQr %q]i ‘€e§§ﬁ5r$ ttom {“%?19%0

holdlngtablel as a perip eral o Wt
that it airtigRotyhave the hOéﬁe@ssmn@e@aquﬂmmm@r@mm ll9The

vessel botstom portion kel dlarmlttqlg,lne 15t§1é:on§éégﬁas émﬂagimgﬁtt he gRssald e
extracting machagﬁf’n 163. rot athg pin 15 di sposed at a center
e

portion of the™ ME¥at | lﬁﬁ 53applgiad 17501 i tlrearment
rotating |ink mamamslaﬂor ymgst beb@%:a&e@g aigp 1&ubsEratéat esd tde

rotating link ni 7vvorks r contracting the
| ock pins 136. I%isijﬁlh égn&gl T?rlg %spgee é‘%%t?Bﬁ?ﬁ%F?F%ﬁ £5d o(%ﬁocredi ng
table 156 is dldsl-yf(fslé?doalt a@pfa@'aWasesend of a vertical noving arm 159. The
vertical 1moving ar m'154si fa¥eibs&rd bda MEFe PYadc bR ing S W&l | Y

di sposed in
apparatus of the second embodiment and the modification

thereof, the following excellent effects can be obtained.
The workpieces are contained in the cassette. The
cassette is accommodated in the cassette accommodating
15 vessel. The cassette accommodating vessel is placed on the
cassette accommodating vessel port. The cassette
accommodating vessel port is disposed in the input/output
chamber so as to dinput and output the cassette
accommodating vessel to and from the treatment apparatus.
20 Thus, the workpieces are input and output to and from the
treatment apparatus without being exposed to the atmosphere
in the working region. Consequently, it is not necessary
to remarkably improve the cleanliness level of the working
region outside the treatment apparatus in comparison with
25 the cleanliness level of the conventional +treatment
apparatus where exposed workpieces are transferréd.

Thus, since it is not remarkably improve the
cleanliness level of the working region in the clean room,
the construction cost of the clean room and the running

30 cost of the treatment apparatus can be remarkably reduced.

In addition, since a region where empty cassette
accommodating vessels are stored is prepared in a remaining
space of the treatment apparatus, the floor area of the
clean room can be:- reduced in comparison with the

35 construction where the storage space is provided outside
the treatment apparatus. Thus, the construction cost of

the clean room can be reduced.



t he casing 153. Wiile the vessel main body 132 is placed on the ceiling
‘hol di ng portion 153A, the vessel bottom 15 portion 133 and the cassette
C are lowered and entered into the casing 153, in other words, into the
cassette extracting stage 117. A plurality of key-shaped vessel hol ders 160
are di sposed on the ceiling holder portion 153A correspondi ng 20 to
peripheral positions of the cassette inletyghqol e 155. Wen the key-shaped
vessel holders 160 are raised and | owered, the flange portion 132A of the
vessel is |ocked and unl ocked, res ectlvel . A wafer transfer 152 is

di sposed adj acent to tfRF %@Wer'hﬁFgFﬁgt nﬁ@ﬁ%ﬁﬁﬁﬁnﬁﬁﬁﬁqqﬁngwi ﬁge 1%9.
The waf er transinled5%1wh\Mﬂd|a%m¢smeWQdoﬂnddmﬁﬁjgaseatmanabekp&beestor

162. Wiile the a 152 is being_raised.or .l ower t extracts
one of the maf%$§%€9%%%tgfne%hﬁn SRRt er 2C5OMTSS Elﬁgécegsﬁﬁithé§be§sel
bot t om port i onc@@veyefobddngreabed wsshautabelng exngosedntberpdxt.he Thaber to

Lhe vaf ers oAt 140G A c AR 9l | BRoNObd! eenIRIRAI AC LHTRRAAILd eebaTDer

119. In addition e wafer transter 152 return omt
waf er boat 1069Fe¥{RE@ ARf EhecupFkeieeefel d on the vessel bottom portion
hol di ng 35 tRbte ﬁﬁﬁodhhéht the operation of the treatnent apparatus

according to the seconﬁ’ gb t he prese I nv Lon 35. - wl

be described. First, thes peWé SFeqﬁﬁi ﬁbg?hegaaﬁ§1?§w o i

: embodiment of the present 1nventlon will be described. In
10 the third embodiment, an wupright type heat treatment

apparatus that is used as an oxidizing apparatus for
forming an insulation film on a semiconductor wafer, a CVD
apparatus, or the like will be exemplified.

Fig. 19 is a vertical sectional wview showing a

15 treatment appératus according to a third embodiment of the
present invention; Fig. 20 is a horizontal sectional view
taken along line A - A of Fig. 19; Fig. 21 is a vertical
sectional view taken along line B - B of Fig. 19; Fig. 22
is a vertical sectional view taken aléng line C - C of Fig.

20 20; and Fig. 23 is. a schematic diagram showing a gas
control system of the treatment apparatus.

As shown in Figs. 19 to 23, the upright type heat
treatment apparatus according to the third embodiment has
an apparatus main body 201. The apparatus main body 201 is

25 constructed of a housing panel 20la in a box shape. A
front portion of the apparatus main body 201 is disposed
adjacent to a plant clean room 202. The other most
portions of the apparatus main body 201 are accommodated in
a maintenance room 204. The maintenance room 204 is

30 partitioned by a partition wall 203.

A treatment chamber 206 is disposed in the
apparatus main body 204 as an upper half portion thereof.
The treatment chamber 206 is partitioned by a partition
wall 207. The treatment chamber 206 performs a

35 predetermined treatment for disc-shaped semiconductor
wafers 205 as workpieces. A loading area 208 is disposed
just below the treatment chamber 206. The loading area 208



contained in the cassette C extracted on the cassette extracting stage 117
to the process tube 101 through the 5 | oad | ock chanber 108 will be
described. Wiile the wafer boat 106 is being acconmpdated in the hol ding
menber accommodating chanber 119, the front auto door 120, which closes
the . holding menber accommodati ng chanber 119 and the input/output chanber

112, 10 i's opened so as to connect theggolLdi ng nmenber acconmobdati ng
chanber 119 and the cassette extracting stage 117 of the input/output
chamber 112. At this pqint, since the worki ace of the. i t/out ut
chanber 112 ar ﬁf‘er?tg}b%iil?ia’%’euﬁ%ﬂeﬂ t9%n ?i‘ét’anh?)%p‘ﬁ%fﬁ Qﬁyt helh he

wor ki ng space Satbiesy Erea 208 J.%ntfdlllbhewitthgehélatmo’sphedél bifoan 1hert

at nosphere in age il does, not_en wor Kis ace | n_oth

wor ds, the vvorgil ng spaceésqu 25 £it 1 RS %’ afzil%oflsf thgPégﬁgr (;)%m Wi F’ﬁon

cl eanl i ness | xatign fof themprardtass Mdl0. bRInck01 he Thespase baxratling
stage 115 is seaded,dd om t%&moa?m& RREsERACE2§9bYL D ERHRAEnk 3R

the like, the air W|th a low cleanlineSs | evel does not enter the cassette
extracting sta?fé“’ﬁ"/“ duckor (¥a&exH iR on, the wafers Wcontained in the

wafer carrier C pl aced«mtr&mes;&ﬁ}ubm tﬁnwttﬁbﬁﬁéﬂf ﬁgaiﬁbbedijBOare
transferred t :{‘f

waf.er dated Ln obLdi ng
menmber accomnc)%”d% nks c% r:rbeﬂgubﬁ%%%ﬂﬁm ‘g?e}nlgﬁgsAf ?S tg %E
pr edet er m ned Fherigsicagimodagiing aapkel 1209 amfcmuuocm'ees:@wt:aissedtten(chgewaf er
boat 106,45t he a 12Q4i s ti | ase elh I n
menber qa%com%%%gl%g%%ﬁ%{:)hangl E@é{: %éagelr%;s\e sg'atr at ?uglglh%mgg
t her eof becone e GRRINGT R HHREPR M ANPas workpdeRgsi-velhe sgmiepPpfugher s

supplied to thnaamfser 2bsahré0(i>raiv1@eaorlfml appagalnelomahnedt UgEthh e8REr €

so that the wafer c@% %Qq andT VVEH:he semiconductor wafers 205 are

casset
conveyed by the accommodating vessel 209. The
15 accommodating vessel 209 comprises a hat-shaped box main

body 212 and a lid 214. The box main body 212 is open-

bottomed. The lid 214 is connected to the bottom through

a seal member 213. An inert gas valve 215 is disposed on

a side wall portion of the box main body 212. The inert
20 gas valve 215 is normally closed.

The inert gas such as N, gas is supplied to the box
main body 212 through the gés valve 215. Thus, the
atmosphere in box main body 212 is substituted with the
inert gas. When the inert gas is exhausted from the box

25 main body 212 through the gas valve 215, the inside of the
box main body 212 is negatively pressured. Consequently,
the lid 214 is attracted to the box main body 212 through

~ the seal member 213, thereby sealing the box main body 212.
On the other hand, when the inert gas is supplied through

30 the gas valve 215, the inside of the box main body 212 is
positively pressufed. At this point, when the box main
body 212 is raised, it is separated from the 1lid 214. 1In
this condition, the cassette 211, which contains the
semiconductor wafers 205 can be inserted and extracted into

35 and from the box main body 212. In addition, the
semiconductor wafers ZOS.can be inserted and extracted into
and from the cassette 211.



Ware exposed to the atnosphere of the inert gas, which is 35 t he sane
as the atnosphere in the cassette accommodating vessel 114. Thus, natural
oxide filnms can be prevented fromform ng on the wafers W I n addition,
chem cal - 36 - contam nation due to adhesion of particles can be
prevented fromtaking place in the wafers W Wile the hol di ng nenber
acconmodat i ng chanber 119 is kept in the ygcuum condition, the rear auto
door 121 5 partitioning the hol ding nenber accommodating chanber 119 is

opened. The conveyi ng chan| 131 |s driven_so.,as to co t he waf er
boat 106, which cont ai 3 FW@lEoéFa@a&ﬁ&e}{ AhgRelBoat
el evat or 107A irsté@i'a'edviaﬂd uuleefebyxttﬂméihg parafle2Qienbfl @hel appasatued

into the process;.tybe The fJd.a 1 e r 0 S
brought into c"bn%%%ow%%'hegﬁlgﬁg%%%&%%ﬁ %H%erg}é’? 5 3%%0%‘% 2%% §e
seal i ng the pracspesed n B Erofte prtgen pndt herpﬁﬁcEQS‘ttLODeOfothﬁspass

exhaust eds t hr quah 51§, exbapsttPi8ey 103rhiheRatNeoiSidie Jb the%aééebox
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treatnent gas 4%0 d&$i ééFEBSFG fAdaprBteSe thise tﬂ?P‘i’?ﬁrb%gﬁPPﬂEa‘g"% meftrvery
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pressure. After th reat rent IS conpl ete the. tr atrren i.n_the

as
process tube 1 SCERPRUS ]e‘ﬁet%or%%lg % he e>‘<"~'hau§:f3 p| pe 83 A zgf'lie PRsi de
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s lovergd. Insihf heMBESS.Or dptef thie 2RANS- UASES PedulBaddit 0PEH alikon,
opened, the accommodating vessel 209, which accommodates
the semiconductor wafers 205, can be smoothly inserted and
extracted into and from the pass box 210 by a conveying
means. When the inner (rear) auto door 221 is opened, the

15 pass box 210 is connected to the loading area 208 of the
treatment apparatus main body 201.

A gas delivery pipe 224 and a gas exhaust pipe 225
that serve as a gas supply and exhaust means are connected
to the pass box 210. Th gas delivery pipe 224 and the gas

20 exhaust pipe 225 substitute the atmosphere in the pass box
210 with inexrt gas. As shown in Fig. 23, the gas delivery
pipe 224 is connected to an inert gas supply unit 228
trough a valve 226 and a regulator 227. Thus, an inert gas
such as N, gas is supplied to the pass box 210 through the

25 gas delivery pipe 224. On the other hand, the gas exhaust
pipe 225 is connected to a plant exhaust unit 230 with a
blower through an auto dumper 229. Thus, the waste gas in
the pass box 210 is exhausted.

The pass box 210 has a lid removing mechanism 233.

30 The lid removing mechanism 233 comprises a lifting air
cylinder 234, an opening/closing air cylinder 235, and a
pair of clamp arms 236. The lifting air cylinder 234 is
disposed on an upper plate of the pass box 210. The
opening/closing air cylinder 235 is supported at a lower

35 end of the piston rod. The clamp arms 236 are supported on
both ends of the piston rod of the opening/closing air

cylinder 235. The opening/closing air cylinder 235 causes



the treated wafers Ware unl oaded. 25 As descri bed above,

t he hol di ng menber acconmnodati ng chanber 119 is di sposed between the

i nput/out put chanmber 112 and the | oad | ock chanber 108. New wafers W which
have not been treated, are contained in the cassette C and conveyed to the
hol di ng nmenmber 30 accommodati ng chanber . 119, which is filled wth
t he atnosphere of inert gas. Thus, the gpfers Ware not exposed to air.
Consequently, natural oxide filns can be prevented from being formed on the

surfaces of the e W . .l.n__addition, sjnce _onl t he ol di.n
rerber 35 aERSnHEAID SIS arPR 236 cFartRRAGP A Sast et e ept
I n a vacuum coimli thergtndspheafe st Wheant basqiinckhg pass dubx i2litharsl gosipher e
of vacuum the j . = 34y = - | , e
operation for Eﬁgﬁjé’?%%i?%é}dzgs}ezt & g%%o%%ﬁ%t%%@?%% 2t'(§)§]'t he e

i nput / out put chbfbng 139 LNl inden b cemsesoithexbPEchahy BORY vik2re Wef rom

the 5 asseisafséapomééb&ngeﬁsﬁaehnélf&hw bbxbradaspbajedi2Thecrasgri t e
contains for exanplLe, 25 wafers that have been treated in the preceding step
or that have nbt9pétf-treated. The cassette is accommodated in the cassette

accommodat i ng vessel l1fde lidheremassiaid eméckani®dari3ag Hds a vesisahapbdl i s
on the 11 ftingeabre o) 25n 0neBaztieh e 232t ompdlPl no0estePStor ALF by
the AGV or theopgeatiing. portion 237 is disposed at a lower end of one of
10 the left and right clamp arms 236. When the 1lid 214 is
opened, the left and right clamp arms 236 grip the box main
body 212 of the accommodating vessel 209. In addition, the
valve operating portion 237 opens the inert gas valve 215,
which is usually closed, of the box main body 212. Thus,
15 the inside of the accommodating vessel 209 is pressured so
that the pressure therein becomes the same as the pressure
in the pass box 210, thereby separating the box main body
212 from the 1id 214.
An upright type process vessel 241 is disposed in
26 the treatment chamber 206 of the treatment apparatus main
body 201. The process vessel 241 is a heating furnace
referred to as a process tube. The process vessel 241 is
made of for example quartz. The process vessel 241 is an
invert-U-shaped vessel. In other words, the upper end of
25 the process vessel 241 is closed. A heater 242 is disposed
‘on the outer periphery of the process vessel 241. In
addition, a protection cover 243 containing a cooling pipe,
a heat insulating material; and so forth is disposed around
the heater 242.

30 A manifold 244 is connected to the lower end of the
opening of the process vessel 241. The manifold 244 1is
formed in a cylindrical shape. The manifold 244 has an

upper flange and a lower flange. As shown in Fig. 20, an
exhaust pipe 245 with an auto dumper 245a is connected to
35 a peripheral wall portion of the manifold 244. The exhaust
pipe 245 exhausts the gas in the process vessel 241. The
exhaust pipe 245 extends to the outside of the apparatus



The cassette accommodating vessel 114 is filled 15 with clean air with a
hi gh cl eanliness | evel of such as class 1 or an inert gas such as N2 gas

for the atnosphere of non-oxygen. Thus, when the cassette acconmopdati ng
vessel 114 is conveyed to the working region with a | ow cl eanliness | evel
such as class 1000, the wafers Ware not 20 exposed thereto. In

this enbodinent, the cassette accommdaig ng vessel 114 is filled with
the atnosphere of N2 gas. Wen the vessel main body 114 is placed on the
lifting table 142, the recei.ving _nmeans 115, which is osed bel ow
the lifting taBP&R14209Y s 2R v@ﬂ dso-%isoPBReGRER e t?l'?‘?ftﬂlr?d‘ usjt1p.
Thus, the caapgbtataecasmndatlmgad/&ssﬁdm,l14 gasi @dalii very mlpepau/soulsaut
chanber 112 throu h Lhe ye I nl eptre t p tom..i he
of Frg 11 pb“oX FRE poribhetf? Hh1 B SEAS Bn¥ola 0 I e, o
i nput to the igpst /dﬁ]tlp’lﬁrythanDQr 2462 deliverssobvwt rgasf &p 1die whicdlesiss
vertical |y dispased)indine | BRU/Qud P E0BRPCDiLE? 246 Ldektias TBE Glhucks

148 di sposed at the forward t he end| n% arm 147 of the vessel
transfer 144 nPBtﬁﬁGehﬁfdﬂf‘%@%ﬁ%@W M@ i body, 20 hén@a§§ef>9§ne°ted to

accommodat i ng ¥exsatmbht gaﬁféﬁpﬁwm@ﬁomdahan@weﬁs@ft 1§ési %u@:@l@r

t he vessel transf 44 | dr| en_so as, to ace_the ca |ng
vessel - 38¥" %14‘}? daBos?‘tlF‘Blﬂag:f’c hsew*/ié%gelva(saji %Z stcg‘g

In this case, aheeveatellyt deihsirers thé rts‘emmlem:algqs rovedthg inkzrt gas

el evat or 1 5145. (N, Jae) ESSR pdd M VessHi? 2415

A doughnut-shaped scavenger 251 is disposed around

the manifold 244. The scavenger 251 is constructed of the
partition wall 207 and an angular dish-shaped case 251la.
The case 251a is secured to the lower surface of the

15 partition wall 207. A heat exhaust pipe 252 extends from
the scavenger 251 to the outside of the treatment apparatus
main body 201 and is connected to the plant exhaust unit
230. The heat exhaust pipe 252 always exhausts heat that
stays at a lower portion of the process wvessel 241 and

20 waste gas. A branch pipe 254 with an auto dumper 254a is
disposed in the treatment chamber 206 and connected in the
middle of the heat exhaust pipe 252.

An opening is formed at a bottom center portion of

the case 251a of the scavenger 251. The opening constructs

25 a furnace opening portion 241a of the process vessel 241.
An auto shutter 256 is disposed in the loading area 208.
The auto shutter 256 airtightly closes the furnace opening
portion 24l1a through an O ring. The auto shutter 256 is
vertically and horizontally rotated by an open/close drive

30 - portion 257, thereby opening and closing the furnace
opening portion 241a.

A wafer boat 261 and a boat elevator 262 are
disposed in the loading area 208. The wafer boat 261 and
the boat elevator 262 serve as a loading mechanism that

35 loads and unloads the semiconductor wafers 205 into and
from the process vessel 241. The wafer boat 261 is made of

~quartz and formed in a tower shape. The wafer boat 261



hori zontally noved along the guide rail 149. 5 By repeating the
above-descri bed i nput operation, a predeterm ned nunber of cassette
accomodati ng vessel s 114 can be stored on the vessel storage stage 116.
By perform ng the above-descri bed operation in the reverse order, the
cassette accommodati ng vessels 114 stored on the 10 vessel storage stage.
116 can be output to the outside of the Lregtoent apparatus. Wen the
cassette Cis extracted fromthe cassette accommopdati ng vessel 114, the
vessel transfer_144 is drii/en so_as to transfer the cassette accomodating
vessel 114 15 CONYHR Hn'Tee RWEReT 06 SELISPRGUCTPE MRHaRS 2R3 i Bhet
hol di ng porti orexis3/Aemfaridesi caigs etverteidalactdinpcstiage 1640, pieddternohéd,
the vessel bottomaportion holding table 156 of the cassette extracting
mechani sm 163 i's positioned at the uppernost position thereof. Thus, the
cassette inlet 20 hdihe 188fes dat gREly &$ossupprrtedt bai r thet wafer

relativel ys | owleBadMes? eV ehakNthhewh PEEt HOKE PRE1 Cha

?%g-ﬂ%é% e t
enter the casi 153 OI] the cassette extracting stage_ 117, WhT %&s) ‘ﬁl%l?ed
with the at rmsg’%'e‘r‘i?' of e ATRGE OPERIRG,RPHMhpréerat@l thet Bhecess
cassette accomutsdIn@425 Wherstisd shllttarnRsite isoopeyied , dbtheCha¥er tod e
cassette extractdng, st.age .rather than through the ves s{ orage stage
116. After the(\ztcdeils’se %’%ga%éé%"r% %t%ég S\/eé“slsq"en s Y &E@daﬁh'thﬁ 21§¢dg
hol di ng porti orenb3Radedeintgsthe Jrocesm vdsse 1l @@ 1dbyptbedbadt tdlevator

peri pher alp posidgons afn t H8ageibhNY ' 0”dd Aare i SO _as
to securely | ock _the flnan edporét)i bnﬂ%gzihgfge?hgdvaggs%ﬁna% l]o'ég§§%%2 ?ré e
Fig. 15). At tME9et T thes dnoasss: gassedt i2dd B3 e thnat mavator

accommodat i ng \2#esel whéd tise phafed bat 261 is raised and loaded into the
process vessel 241, a lower flange 261la of the wafer boat
261 instead of the auto shutter 256 closes the furnace
15 opening portion 24la, thereby airtightly closing the
process vessel 241. '

A transfer unit (wafer transfer) 263 is disposed
between the wafer boat 261 and the pass box 210. The.
transfer unit 263 serves as a transfer means that transfers

20 workpieces to the apparatus main body. The transfer unit
263 is raised and lowered by a transfer elevator 264. When
the auto door 221 in the pass box 210 is opened, the
transfer unit 263 extracts one of the semiconductor wafers
205 from the cassette 211 in the accommodating vessel 209

25 at a time and transfers it to the wafer boat 261. In
addition, the transfer unit 263 returns the semiconductor
wafers 205 contained in the wafer boat 261 to the cassette
211.

A'gas delivery pipe 271 and a gas exhaust pipe 272

30 are provided as a gas supply and exhaust means that
substitutes the atmosphere in the loading area 208 of the
apparatus main body 201 with the atmosphere of inert gas at
a positive pressure. The gas delivery pipe 271 is
connected to a primary side (air intake side) of a blowing

35 fan 282 disposed in the middle of a return passageway 281.
The return passageway 281 is disposed below the floor of
the apparatus main body 201. The gas delivery pipe 271



35 - the vessel bottomportion holding table 156 of the cassette
extracting nechani sm 114. When the rotating pin 157 di sposed on the

hol ding table 156 is rotated in the unlock - 39 - direction, the
rotating |ink nechanism 137 of the vessel bottom portion 133 is rotated,
the | ock pins 136, which connect the vessel bottom portion 133 and the
flange portion 132A, are contracted. Jhgis, _the vessel bottom 5 portion
133 and the flange portion 132A are disconnected. Next, the cassette
extracting mechanism 163 |[s driven so_as to | ower the Vertééé& V|ng\arm

159. Thus, asSSHGRES Fortge Prtsifie 9&stRe FRIHTID AT
cassette C ar @mmmr aat Biigl 2®, tiree eas delivdryi-pipeh2?110s commecised tiwe
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lbot t lom por}] I Olé:dt‘l?lr@@@rbﬁb|t¢éxel%whri§ﬁe&mr /sWdteh dth:rll{eeUQiddﬁ.Ql éﬁ&é‘a{ emézo Iness
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cont ai ni ng ox natural oxide filnms can be
When the atmosphere in the treatment apparatus main

body is initially substituted, +the auto dumper 272a is
opened. Thus, the atmosphere in the loading area 208 is
exhausted by the plant exhaust unit 246. In addition, the
15 N, gas is supplied to the loading area 208 at a flow rate
of around 200 to 400 litters/min. In the normal operation
state after the substitution, the N2 gas is supplied at a
flow rate of around 50 litfers/min. At this point, the
auto dumper 272a of the gas exhaust pipe 272 is closed.
20 Thus, the inside of the loading area 208 is kept at a
proper positive pressure of the atmosphere of N, gas by a
gap gas exhaustion or a pressure adjustment dumper. The
leaked gas by the gas exhaustion is exhausted from the
plant through the branch pipe 254 with the auto dumper 254a
25 of the heat exhaust pipe 252 of the scavenger 251.

A gas circulation type cooling and cleaning system
is provided. When the treatment operation of the
semiconductor wafers 205 is repeated, the cleanliness level
of the N, gas in the loading area 208 lowers and the

30 temperature therein rises. The gas circulation type
cooling and cleaning system keeps the cleanliness level of
the atmosphere of N, gas in the loading area 208 high and
prevents the temperature therein from abnormally rising.
As a system construction of the gas circulation type

35 cooling and cleaning system, waste N, gas is exhausted from
the loading area 213 to the outside of the treatment
apparatus. After the waste N, gas is cleaned and cooled,



25 remar kably prevented fromgrow ng on the wafers W Wen the wafers W
contained in the cassette C are transferred to the wafer boat and t her eby
the cassette C becones enpty, the above-described operation is performed in
the reverse order. In other words, the vessel bottom 30 portion hol ding
table 156 is raised. The enpty cassette Cis accommpdated in the cassette
accommodati ng vessel 114. The lock pins 1 of the vessel bottom portion
133 are | ocked. After the vessel holders are unlocked, the enpty cassette
accomodating _vess stored at a redeterntned shel f

| 114
portion 151 oftPﬁecgsggangtS?QGeNeﬁﬁﬁhlflﬁeﬁerﬁ@ Fos&be doaddmg areas The
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stored on the vessel storage sta unti | ers reat By
perform ng t heG4BBOESHeSRBr %%dS%EEFQ&FXNF%4¢tQﬁaﬁh@v@#§ebéﬂm@mg tfee 282at ed

waf ers are trapsf erdrdaetltdhttte gassebbelagcemmﬁazsmglgem% odés 4R ¢
According to the second e ﬁegé of the esen t|on t he cassette
acconmodat i ng ¥8§8BF1Y45* 8 ef PEF et t“ﬁgt %na sphere of for

exanpl e an inert gas a'nUems el dfardmg beiit 283 phere cferdidiar faladierkhat S
pl aced oggt he €8at8LAE 8CEP00B98h 1 O hdESS Yo iYL mbke 3294080, L0E (- the
like, which absorbs gas impurities (moisture, oxygen,
hydrocarbon, and so forth). The gas cooling unit 284 is of
a radiator type and constructed of a water cooling pipe and
heat radiating fins disposed thereon. The gas cooling unit
15 284 has a cobling capacity for causing the temperature of
gas exhausted from the secondary side to be kept at 50 °C
or below.
A filter 285 is disposed on one inner side surface .

_ of the loading area 208. The filter 285 receives N, gas
20 from the return passageway 281 and forces clean N, gas into
the loading area 208. The filter 285 is an upright type
ULPA grade absolute filter. The filter 285 filters fine
granular impurities (particles such as dust) contained in
the N2 gas and forces the filtered N2 gas into the loading.
25 area 208 as a side flow from one side thereof. A flow
regulating plate 286 is opposed to the filter 285. The
flow regulating plate 286 has a plurality of holes so as to
strengthen the side flow of the N, gas. The N, gas flows
from a rear space 287 of the flow regulating plate 286 to

30 the return passageway 281.
A gas shower mechanism 290 is disposed at an upper
portion of the loading area 208. As shown in Fig. 23, the
gas shower mechanism 290 comprises a gas delivery pipe 292
and a special nozzle 294. The gas delivery pipe 292 is
35 connected to the inert gas supply unit 228 through a valve
291 and  the regulator 227. The special nozzle 294 is
connected to a forward end of the gas delivery pipe 292 and



15 cassette acconmmopdating vessel 114 enters the treatnent apparatus.
Thus, it is not necessary to remarkably inprove the cl eanliness |evel of
t he worki ng regi on, where the operator and the |ike work, in conparison
with the cleanliness | evel of the conventional treatnent apparatus, 20
where exposed wafers are conveyed. For exanple, in the conventional
apparatus, when wafers are conveyed, the gjsanliness |evel of the working
regi on shoul d be class 1 so as to prevent particles from adhering to the

waf ers. However accarding to.the secon of _the sent
invention,  oRF§Y g & mbSPREr sur?ﬁce fﬂén% Eas§8FFe g%ﬁ%nﬁ%%atﬁﬁb
vessel 114 shoabdvbageta§§l1thfonghaalbnasketeﬁeB or inert gas. On the
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reduced. @nsegaam&bﬁdutabarf RRELSSL % fazﬁinfaforf I &eﬂe &rga&fals r{&&l@ 294
remar kabl y redyuced. %1convent|ona appar si nce_t he waf e%%aare

exposed to the QFnﬁs&ﬁ@Be Rrﬁb%5wafanBBPFo utts
chanber for loadedlaﬂg unilb&8ed 1ﬁhenhﬁalfﬁamtanenptboﬁsbree&e@ulm4nakes
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with a hygh cleagkenesal eela fitsk PELET 65 BYY 3 QLOFODYEYELs /hdn bR a
waf er boat. Thus, chem ca
side flow. The flow rate of the N, gas blown from the
special nozzle 294 is higher than the flow rate (0.75
m/sec) of the side flow of the ULPA filter 285 so as to
purge impurities such as O, and a heat gas, which stay
15 among the semiconductor wafers 205 contained in the wafer
boat 261.

As shown in Fig. 23, gas delivery pipes 311 and 312
are disposed as an oxygen concentration detecting means
that detects the concentration of oxygen in the loading

20 area 208 and the pass box 210, respectively. The gas
delivery pipes 311 and 312 are connected to an oxygen
concentration meter (O, sensor) 313. The oxygen
concentration meter 313 has a three-way switch valve and a
gas delivery pump. The oxygen concentration meter 313

25 measures the concentration of oxygen in the loading area
208 and the pass box 210 so ‘as to determine whether the
concentration of oxygen is 20 ppm of below.

A controller 315 is provided that receives signals
from both the oxygen concentration meter 313 and a pressure

30 sensor 314 that measures the air pressure in the loading
area 208. The controller 315 outputs control commands to
operating portions such as the auto dumpers 229, 245a,
254a, and 272a, the valves 226, 247, 273, .and 291, the auto
doors 220 and 221, the auto shutter 256, the transfer unit

35 263, the boat elevator 262, and so forth so as to
sequentially control these portions.

Next, the operations of the above-mentioned upright



D contam nation can be remarkably prevented fromtaking place in the

waf ers. A cassette accommobdating vessel 114 that is input to the

i nput /out put chanmber 112 or an enpty cassette accommodati ng vessel 114 from
whi ch wafers are extracted is 10 stored on the vessel storage stage 116
di sposed at a remaining space of the input/output chanber 112. Thus, it is
not necessary to prepare a storage space fs@ar -storing enpty cassette
accomodati ng vessels 114 in the clean room Consequently, since the floor

space of the c ' 5 reduce t he .c t | t can
be reduced. Th‘lxg,fli{;1 %p%%%%nuérgeu?]t'%%natm?gp af u(se)?ggp?H§0%8§%J§8§g§§2%‘9egggggi
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remar kably redyced. Myreover,

from t he acconhddati iy s§‘elr‘}['3 gﬁéggii’)?ﬁ%fr%ﬁgg\é@f " h%ﬁ%ﬁgﬁgrggégg S
of the input/ocatposphémebin € Wbeiding area 208 can be substituted.
' In the normal operation state after the gas
substitution, the amount of the N, gas delivered from the

15 ‘gas delivery pipe 271 is reduced to a flow rate of around
50 litters/min. The auto dumper 272a of the gas exhaust
pipe 272 is closed. The pressure in the loading area 208
is kept at a proper positive pressure that is higher than
the air pressure in the clean room 202 by around 0.2 mm H,0

20 by the gap gas exhaustion in the loading area 208 or the
pressure adjusting dumper. The leaked gas by the gap gas
exhaustion is always exhausted from the branch pipe 254
with the auto dumper 254a of the heat exhaust pipe 252 to
the plant exhaust system.

25 N, gas is continuously delivered from the gas
delivery pipe 224, which serves as the gas supply and
exhaust means, to the pass box 210 at a flow rate of 50
litters/min. In addition, the waste Ni gas is purged from
the pass box 210 through the exhaust pipe 225. Thus, the

30 atmosphere in the pass box 210 is substituted with the N,
gas.

The semiconductor wafers 205, which are workpieces,
are contained in the cassette in another chamber that is
filled with N, gas. The cassette is placed on the 1lid 214 .

35 of the accommodating vessel 209. The cassette is covered
with the box main body 212. The N, gas is properly
exhausted from the accommodating vessel 209 so that the



nmechani snms such as the receiving nmeans 115 and the vessel transfer 144
that tend to produce particles. Thus, - 42 - particles can be
remar kably prevented from adhering to the wafers. Consequently, the yield
of the final products can be inproved. It should be appreciated that the

construction of 5 the cassette accommodati ng vessel according to the
second enbodi nent of the present inventLogsis not limted to the
above-descri bed construction. | nstead, any construction can be used as

| ong as the casset co datln seJ airtightly co
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the pass box 210. At this point, air temporarily enters
the pass box 210. However,'since the outer auto door 220
and the inner auto door 221 are closed and the delivery
amount of the N, gas supplied from the gas delivery pipe

15 224 is increased, air and impurities that adhere to the
outer surface of +the accommodating vessel 209 are purged
from the pass box 210 and substituted with the N, gas.

Since the volume of the pass box 210 is small and
the outer shape of the accommodating vessel 209 is smooth

20 and simple, with a relatively small amount of gas delivered
from the gas delivery pipe 224, air and impurities can be
securely purged from the pass box 210 and quickly
substituted with the inert gas with a high cleanliness
level.

25 Thereafter, the 1lid removing mechanism 233 is
lowered. The left and right clamp arms 236 of the lid
removing mechanism 233 grip the box main body 212. At this
point, the valve operating portion 237 pushes and opens the
inert gas wvalve 215, which is normally closed. Thus, the

30 pressure in the accommodating vessel 209 becomes the same
as the pressure in the pass box 210. Consequently, the 1lid
214 is separated from the box main body 212. The box main
body 212 is raised so as to open the lid 214.

At this point, the inner auto door 221 of the pass

35 box 210 is opened. The transfer unit 263, which serves as
the transfer means, is extended to the inside of the pass

box 210. The transfer unit 263 successively extracts one



Figs. 17 and 18 show an exanpl e of the treatnent apparatus having the
conventional |oading chanber. This exanple is hereinafter referred to as a
nodi fication of the second enbodi nent. For the sinplicity, the sane
portions 30 as the treatnent apparatus shown in Fig. 11 are denoted by
the sane reference nunerals. In this treatnent apparatus, the |oading
chanber 108 is always filled with clean-agp with a high cl eanl i ness | evel

for exanple class 1 at nearly atnospheric pressure. Thus, unlike with
t he treatnent p t to the_se d t uto
door 120 and tcﬁg r@i(i}%rLgs "?fcccggdgjrc 1 ‘(’E%%rﬁl Sﬂﬁ? %”g% ﬁﬁé‘ Hé%t‘;t;] %19
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hol di ng menbers aSGRIMER A HADE e I dhe WHAY Ada cpgmected to the
| oadi ng chanber 108. Clean air delivery openings 172 are formed i.n a side

wal | that partitions ti 5 autehaffurtems 4qé 101&)Sand’l7tq{€daccéﬁﬂoda1fli’%g
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other o te waidhd hesi8s H{Bkal ithed RiR e VAR o 240, BC 410 FreR e,
Thus, a side fe¢hovntegfr AD6 byckbanbaat elefatoed20h. th@hehﬁmbaaseﬂmﬁeandgllg
Part of air exhausigGd S599 E% Js(?%?ér@%% nh2P 'Bd&s %férﬁgé b%ﬁ%rlgg.vd {Ret he

clean air delivery openlng ulate In th nbers 112.
In this nodifik$onPost £8lnot Thec axrpspherasof ther N.ggEsy :p%rwm@ﬂ t he

| oadi ng rhanbefron Ofhe apfoédes vessel 241 through the air exhaust pipe
245. The process gas is delivered from the gas delivery
pipe 246 to the process vessel 241. The semiconductor
wafers 205 is heated by the heater 242 so as to perform a
predetermined treatment.

15 After the treatment is completed, in the reveres
order of the above-described operation, the treatment gas
is purged from the process vessel 241 through the exhaust
pipe 245. N, gas is delivered to the process vessel 241
from the gas delivery pipe 246. Thus, the treatment gas in

20 the process vessel 241 is substituted with the atmosphere
of N, gas, which is the same as the atmosphere in the
loading area 208. The wafer boat 261 is lowered by the
boat elevator 261 and placed in the loading area 208. At
this point, only the inner auto door 221 of the pass box

25 210 is opened. The transfef unit 263 extracts the treated
semiconductor wafers 205 from the wafer boat 261 and
returns these semiconductor wafers 205 to the cassette 211
placed in the pass box 210.

The inner auto doar 232 of the pass box 210 is

30 closed. At this point, the lid removing mechanism 233 is
lowered. Thus, the box main body 212 of the accommodating
vessel 209 is placed on the 1id 214. At this point, the
inert gas valve 215 is kept open by the valve operating
portion 237. In this condition, the N, gas in the pass box

35 210 is purged by a sucking blower to the gas exhaust pipe
225 through the auto dumper 229. Thus, the inside of the
pass box 210 and the accommodating vessel 209 is negatively



I nput / out put chanber 112. Thus, the side wall of the casing 153, which
forms the cassette extracting stage 117, is omtted. Instead, a ceiling
portion 178 that holds the cassette acconmodati ng vessel 114 from which the
cassette 20 is extracted and a bottom portion 180 that holds a | ower
portion of the vertical noving arm 159 are required. As shown in Fig. 18,
the | oadi ng chanber 108 is always connectegzto the input/output chanber 112
through the cassette extracting stage 117. To prevent air with a | ow 25

cl eanl i ness Ievel of f anpl e .class 100 from enter he | i ng
chanber 108 e%{e (\ﬁg'fgsadtre PEETEE otf“rr? i[?seél'ﬂ"t}ﬁ% I‘oadi ng
chanber 108 |s always et 1Hidg remothiag mheﬂunesmuﬂ@Srupénsithnnbmxummun
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addi tion,jgthe secondrerhadi FBREi+3B®, bREy the outer auto door 220 of
the pass box 210 is opened. The accommodating vessel 209,

which accommodates the cassette 211 containing the treated

semiconductor wafers 205 in the atmosphere of the N, gas,

is conveyed to the outside of the treatment apparatus by a
15 proper conveying means.

As described above, the semiconductor wafers 205
are conveyed from the outside to the treatment apparatus or
vice versa in the atmosphere of an inert gas rather than
air. Thus, air (02), gas impurities, and particle

20 impurities can be easily and securely prevented from
adhering to the semiconductor wafers and entering the
treatment apparatus. Consequently, the consumption amount
of inert gas can be reduced and thereby the fabrication
cost of the semiconductor wafers 205 can be lowered. In

25 addition, the loading area 209 can be positively pressured
and filled with the atmosphere of the inert gas with a high
cleanliness level. Thus, when the semiconductor wafers 205
-are loaded and unloaded into and from the process vessel
241, natﬁral oxide films can be prevented from being formed

30 on the semiconductor wafers 205, impurities from adhering
thereto, and chemical reactions from taking place thereon.

As the above-described semiconductor wafer
treatment operation is fepeated, gas impurities (such as
carbon) and particle impurities (such as 0il mist and dust)

35 may be contained in the atmosphere of the N, gas in the
loading area 208. In addition, the temperature of the
-atmosphere of the N, gas in the loading area 208 may rise



nodi fication thereof' may be applied to treatnment apparatuses for

gl ass substrates, LCD substrate, and so forth as well as upright type CVD
appar atuses and oxi de diffusion apparatuses. 10 As was descri bed
above, according to the treatnent apparatus of the second enbodi nent and
the nodification thereof, the follow ng excellent effects can be obtai ned.
The wor kpi eces are contained in the casset4g._The cassette i s accommodat ed
in the cassette accommdati ng 15 vessel. The cassette acconmodati ng

vessel is placed on t assette vessel 0 . _The
cassette abooniBaatPnieote B SaPD FEOH THBs B4 oo he Ak A R ber
so as to input head Smbputhehtreabedtsenicouinotati wgferssals tkeakeld fatora t he
treatnent apPapahis reflerachis (akBenton kBbeses, Asal BpUE2RA. OUt PUT o and

fromthe treatnent apparatus Wlt ing expoSed to the atnosphere in the
wor ki ng regi on. ConseqHEWENHT.i €leamdt; GffessBR{CRoiSerfrREBEIF BRSLOVS t he
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the constructi absoadls ghs impurities (moisture, oxygen, hydrocarbon, and

so forth). In addition, the N, gas is blown into the gas

cooling unit 284. The gas cooling unit 284 cools the N,

15 gas.so that the temperature thereof becomes 50 °C or below.

The ULPA grade absolute filter 285 filters particles (such

as dust) contained in the N, gas and blows the filtered N,

gas into the loading area 208. In addition, part of the N,

is returned to the loading area 208 as a side flow. Thus,

20 the atmosphere of the N, gas in the loading area 208 is

kept in a high cleanliness level. In addition, the

atmosphere of the N, gas can be pfevented from abnormally
rising.

When the wafer boat 261 is loaded and unloaded into

25 and from the process vessel 241, the gas shower mechanism
290 works. In other words, the special nozzle 294 blows a
N, gas into a position below the furnace opening portion
241la at a high speed as a side flow. The N, gas shower
purges impurities (such as 0,) and heat, which stay among

30 the semiconductor wafers 205, which are vertically arranged
on the wafer boat 261.

Thus, when the semiconductor wafer 205 is loaded
and unloaded into and from the process vessel 241, gas
impurities (such as carbon) and particle impurities (such

35 as o0il mist and dust) can be prevented from adhering to the
semiconductor wafers 205, and chemical contamination from

taking place therein. Thus, the characteristics and yield



t he cl ean room can be reduced. -45 Mbreover, since the cassette
extracting stage is filled wth the atnosphere of inert gas, the workpieces
contained in the cassette accommodati ng vessel can be conveyed and treated
wi t hout being exposed to air. Thus, 5 natural oxide filnms can be

remar kably prevented fromgrow ng on the workpieces. Third Enbodi nent
Next, with reference to Figs. 19 to 25, a gdqiird enbodi nent of the present

i nvention wl | be described. In 10 the third errbodi ment, an upright

type heat trea ar at us,that used.as_an appar atus for
forming an insffati bﬁ Eﬁhfﬁﬁaﬁlgﬁm 8%ndﬁ€¥'6?°%§f‘8% é@l‘ﬁ Rsr
the like will peeexanphi firen. dggadifigis a vert4 cal sect | onal VI ew shovm' ng

a 15 treatment appagafys ag,ci(%dl %%e%eqqt%eb' rdo {Ttg.ggjnnerg of ghefprescen'éf

invention; Fig. 20 is a hofizontal sectional view al'orng | rne
Fig. 19; Fig. medifigatapni caf sthei drhirdi @mhaddsientt of | ithe BpreBepft

Fig. 19; big. 33véﬁt§oﬁe€:ﬂ§aﬂ>e SECSELPNBEG Vi G aclffé“ s‘i'rr&ﬂg.dl'ﬂiﬁ Gre Sa

Fig. 20 20; an is a schematic dia ams OW,Ng_a gas_ contro
system of the PPEE%ﬂEgtaﬁp%&ﬁ?? w%ﬁamrﬁﬁ QOWT91P8F12%S the tHdght
type heat treaagentdamppeedt by aehérchmtﬁretfbﬁrehhﬂer dnembﬁdngerﬁnd\aa:mr
appar at us nai Ny bod¥i8%lonThg BE%%%EUS mai n body 201 is 25 constructed

of a housi ng paﬁgfz ox shape. A front portion of the apparatus
mai n body 201 is d|spo@bq width of a treatment apparatus main body 201 of
10 an upright +type heat treatment apparatus of this
modification is larger than the width of the treatment
apparatus main body 201 of the third embodiment. In
addition, in the modification, a cassette stock stage 320
is provided. The cassette stock stage 320 holds a
15 plurality of cassettes 211 that contain workpieces.

In other words, an upper half portion of a rear
portion in the treatment apparatus main body 201 is
partitioned by a partition wall 207. This upper half
portion. is a tréatment chamber 206 that performs a

20 predetermined treatment for semiconductor wafers 205 that
are workpieces. A loading area 208 is disposed just below
the treatment chamber 206._ A workpiece input/output area
321 is disposed upstream of the treatment chamber 206 and
the loading area 208.

25 A pass box 210 is disposed at a front portion of
the workpiece input/output area 3211 A cassette transfer
322 is disposed just behind the pass box 210. The cassette
transfer 322 is raised and lowered by the elevator 323. A
cassette stock stage 320 is disposed at an upper half

30 portion of the workpiece input/output area 321. The
cassette stock stage 320 has a cassette stock shelf 320a
that has a plurality of levels (for example, four levels).
The cassette 211, which contains the semiconductor wafers
205, is transferred from the cassette box 210 to a level of

35 the cassette stock shelf 320a by the cassette transfer 322.
A transfer stage 324 is disposed just below the cassette
stock stage 320. The transfer stage 324 is supported by a



adj acent to a plant clean room 202. The ot her nost portions of the
apparatus nmai n body 201 are acconmpdated in a mai ntenance room 204. The
mai nt enance room 204 is 30 partitioned by a partition wall 203. A
treatment chanmber 206 is disposed -in the apparatus main body 204 as
an upper half portion thereof. The treatnent chanber 206 is partitioned by
a partition wall 207. The treatnment 6@hanber 206 perforns a 35
predeterm ned treatnent for disc-shaped sem conductor wafers 205 as

wor kpi eces. A\ L0aflh923102 Hi8 LAl APOSE) asszelh%\g theo t 16GLTENT ghamber
206. Theloadln area 208 - 1s alrt é& partitioned by the

partition wal IC§§$et1Fﬁ§ ?6?&d?ﬁ@ QFEEaQGBdl §rPI“I 188 GRERethe SFtR¥pMdageof
an inert gas sggb aadl (iﬂra]oed Aorpaﬁﬁebeésgé&twedllseam@ &f &hér etanREeli On

of the appar at 1. e as ce

accorrrmdgltol ng gggg%:gé‘lg ‘hgﬁ 3 1th ccﬁﬁ%ﬁéﬁ’r I 6§f§526§.lsﬁ9xt,
each portgon oénﬁh&oweeaarrm”]bngal-n:hebotlyaﬁﬁiem kltabe BLri beHei nrdeisdidr. As
shown in Figs. uﬁs%t%%l eLJEEaé%QO’HH%:;’aBﬂ ﬁ%gh@ afetd &2s 3205

cassette (cage- shaped carrier contairns “a [arge nunber
of seni conduct epniiaieed Posthe sresettecill mﬁ@nt@mlblsﬁmr@@@& are

provided in a pardldes! af@NASanNAdHS 1He teASEREt Gadbk bodBUD61t NEn the
sem conductor wafers 205 are nveyed y. . .t.he acconmodat i |)\% vesse

209. ¥hadiBg argd: offiBdati Ry 15iovng tRFpFans a‘t‘nﬁﬁaﬁéé box
mai n body0212 getuanki th@léreatbd bemicahdubtdy ﬁéhfers @péncontained in

the wafer boat 261 to the cassette 211 on the transfer
stage 324. The constructions of other portions of this
modification are the same as the constructions of the third
embodiment shown in Figs. 19 to 23.

15 In the third embodiment shown in Figs. 19 to 24,
the gas valve 215 is disposed on the box main body 212 of
the accommodating vessel 209. The pressure in the
accommodating vessel 209 is reduced through the gas wvalve
215. Thus, the lid 214 is attracted to the box main body

20 212 and thereby the box main body 212 is closed by the 1lid
214. In other words, in +the third embodiment, wacuum
method is used. However, the lid 214 may be driven by a
mechanical clamp mechanism or an electric magnet (that are
not shown) so as to close and open the box main body 212.

25 In this construction, the gas valve 215 can be omitted.

Next, with reference +to Fig. 25, a second
modification of the third embodiment will be described. In
this modification, the accommodating vessel 209 is used in
common with the pass box. Thus, the pass box used in the

30 third embodiment is omitted.

Fig. 25 is.an enlarged sectional view showing a
front panel portion of a housing panel 201a of a treatment
apparatus main body 201 of an upright type heat treatment
apparatus that is the same as the upright type heat

35 treatment apparatus according to the third embodiment shown
in Fig. 19. As described above, the pass box 210 is
omitted in this modification. Instead, a workpiece



bottonmed. The lid 214 is connected to the bottomthrough a seal nenber 213.
An inert gas valve 215 is disposed on a side wall portion of the box main
body 212. The inert 20 gas valve 215 is normally closed. The inert gas
such as N2 gas is supplied to the box nmain body 212 through the gas val ve
215. Thus, the atnosphere in box main body 212 is substituted with the

I nert gas. VMen the inert gas is exhaustegiyfromthe box 25 mai n body 212
t hrough the gas val ve 215, the inside of the box mai n body 212 is

negar Vel B HREEIou IR URILNG 856 114 Eadnbs T epbedcigyt o oy

mai n body 212 rou 8r &b seal i'ng
body 212. On thertifsr Qﬁnﬁhemmmnme@mpga%tm% gappl |lareidyh|2&;lgh 30n

the gas valve 248itiBa,1 RSighk qfloiclﬂfn oaseaﬁaﬁlgﬂdmal%é Sdﬂoéééédeééf an
212 [

pressured. At this_point, when the box_main body I s raised, [
separ at ed fron??ﬁ%rlﬁ$WEE1P?$F¥%ﬁ% ebndhe PuSiHY cearett 038t whléﬁd

contai ns she seEh6eNAYCt dGoraRicha?dsmcaBabe msaﬁtspd,séad 83t rred ed rinato 35
and from the bo mai n

sem cqonduct or
waf ers 205 cansBE ﬁ?e?#e%ggnﬂogffpchgﬂe}n?ggand EPSnﬁfﬁerggggéPPé%??f
- 47 - The passebban2$f i3EGnalosésaphei wWworkipdedehainlet /onEgutl openlnighe
front housing ggpel 20la of the apparatus nain body 201. Slide-open-type
auto doors 220 and 221 are disposed on a front portion and a rear portion
of the pass 5 box 2Tbe meFpekelding. merhanissardbr FPBRTESSSheADagd Thox

210 is dieposedyaihaeens3soanden supomNbralPBasat Us I®idr end of the air
cylinder 333 is inoted to the outer surface of the front
panél portion of the treatment apparatus main body 201
through a hinge 332. The support arm 335 is supported at
an upper end of a piston rod of the air cylinder 333 and
15 vertically movable about a hinge 334. The accommodating
vessel 209 that is conveyed by a proper means from the
outside of the treatment apparatus main body 201 is held by
the support arm 335. A rear end of the accommodating
vessel 209 is airtightly connected +to the workpiece

20 inlet/outlet opening 330.

The accommodating vessel 209 of this modification
comprises a box main body 212, a 1lid 214, and an inert gas
valve 215. The box main body 212 has an opening at an rear
end portion thereof so as to accommodate a cassette 211

25 that contains a large number of semiconductor wafers 205,
which are workpieces. The lid 214 is connected to the
opening with a rear end flange 212a of the box main body
212 through a seal member 213. The inert gas valve 215 is
disposed at a center portion of the lid 214. The inert gas

30 valve 215 is normally closed. The rear end flange 212a is
airtightly connected to a peripheral portion of the
workpiece inlet/output opening 330 of the front panel
portion of the treatment apparatus main body 221 by the box
holding mechanism 331. At this point, the 1id 214 fits

35 into the workpiece inlet/output opening 330.

On the other hand, the lid removing door mechanism

340 comprises an air cylinder 342, a support arm 344, and



body 201. The auto doors 220 and 221 have respective open/close drive
portions. The auto doors 220 and 221 can be independently and airtightly

cl osed t hrough respective 10 seal nenbers. When the front (outer) auto
door 220 is opened, the accommodati ng vessel 209, which acconmopdates the
sem conductor wafers 205, can be snoothly inserted and extracted into and
fromthe pass box 210 by a conveyi ng neangz \Wen the inner (rear) auto door
221 is opened, the 15 pass box 210 is connected to the |oading area 208

of the treatnent rat us nal ody_201. A gas r e.22 a gas
exhaust pipe 22 ffr)é%%%? VPO 34 %gasA g‘?fbdec%a%ﬁ %ﬁ%aﬁgl&f‘ Eo%ﬁ@ct ed
to the pass boksZﬁﬂvoﬁhdgae del inpey pupéaee4o&nﬁhehérgat ﬁenel pmha&&h

pi pe 225 substjtu t h e SkQQﬁ %&%

shown in Fig. é% %ﬁﬁeQ§e§E ?v%%%a&gthg ed % |ner%n8§s
supply unit 20841+ odl}fhe aswm%t 2526“ as @gwmr&edzgr aTRderaﬁndnepft agas

such as N2 gas i§téh'p1%de<51ftﬂué hﬁﬂo lbméIZ@,ta %Ot&aatt I@ﬁezéu po%Sarm
delivery pipe 2 X

On the OEE han e aug%
connected to a>pfah® BRREISELLK FOYR ﬁP?ﬂt abeﬂE? ?ougﬂhﬁnfé&Potﬂﬁﬁper
229. Thus, thedmaﬁte4gaas|fiﬂuﬂrnma Sappaited s bgx ies tsachpdihie aﬂﬁsshax 210

has a lid renn 3 I s
conprises a li %ﬁ%@% %Cé 3§§4se%?1;%p n#ﬁ%%ee%r% g) 'ﬂ%ﬁy §§ 35,
and a pair of u@ahple¢ﬁ5123$t/¢hﬁputfDpnglagr3@&|hhn9ugnﬂblsedlspemberon
an upperqgl at eggg the pass box 210 The opening/closing air cylinder 235
IS supported at a | ower of the piston rqod. A The clanp arns 236
are supported on both'%nH§°B¥u§h%in§?oﬁsr&H?ﬂgqﬂhBWﬁiﬁnémﬁE?%Elﬁ@nﬁﬁF
cylinder 235. gbetopendhotise aBliyy tBige Qdomdae 23I5thauitd removing door

mechanism 340. The protrusion 347 pushes and opens the gas
valve 215 of the 1lid 214, which fits into the workpiece
15 inlet/outlet opening 330. A solenoid valve 348 is disposed
on the door 346. When the gas valve 215 is opened, the
door 348 is opened by the solenoid valve 348. Thus, since
the accommodating vessel 209 is connected to the treatment
apparatus main body 201, the pressure in the accommodating
20 vessel 209 becomes the same as the pressure in the
treatment apparatus main body 201. A sucking disc portion
349 and a wvacuum sucking nozzle 350 are disposed on the
front surface of the protrusion 347 of the dooxr 346. The
nozzle 350 is connected to a sucking blower and so forth

25 through a hose 351.
Next, the operation of the second modification of
- the third embodiment will be described. As with the
operation of the third embodiment, the cassette 211, which
contains a large number of semiconductor wafers 205, which
30 are workpieces, is accommodated in the accommodating vessel
209. The accommodating vessel 209 is negatively pressured
with the atmosphere of an inert gas (for example, N, gas).
Thus, since the 1lid 214 is attracted to the box main body
212, the box main body 212 is sealed. In this condition,
35 when the accommodating vessel 209 is conveyed by a proper
conveying means, the accommodating vessel 209 is received
by the support arm 335 of the box holding mechanism 331.



- 48 - the left and right clanp arns 236 to approach to each other in the
at nosphere of inert gas in the pass box 210 and grip the box main body 212
of the accommodating vessel 209. The lifting air cylinder 234 causes the
box main body 212 to be 5 rai sed, thereby separating the box mai n body
212 fromthe lid 214. The lid renoving nechani sm 233 has a rod-shaped val ve
operating portion 237. The rod-shapgg -val ve operating portion 237 is
di sposed at a | ower end of one of 10 the left and right clanp arns 236.

When the lid 4 i_.5_opened eft andrgh 236 box
i body 212 T3 PRE BELSHABHAIPAGLY SESAeD00 ThES aRS ERGHE TR VAo
oper ati ng porttihmreai epénﬁlaﬂn@elma o@&heahueoﬁthédat@nghvesse%u&ﬂ)ﬂ? yis

cl osed, of the b 214 1 i nghde e t

accommdatl ng vessgm:'}g@ ?%ypr essur% ?ﬁn?e{:ﬁgdprggsurtg‘thg'f%xl-kr%ubecorres
the sane as tH®lgtdeullel wreninmsiBhoxt 2the trepEpgnie FRPALATRS Hea X

mai n body 212 gggymAde I|d 214. An upright type process vessel 241 is

di sposed in 20 t he § n% ghanber 206 of thEPEreatnent Pgr tus naln
body 201.  The procesdSy 341 9% th@e2CCREMPIRTADS (85 eLd 4P
process tube. fhteeg omsem!e\seﬂkpfédelSnmﬁﬁoaﬁléoropéa&pbeammartzrhlﬁle

brocess vesselydd it Al ant- Yeshaged ¥esselys Lo SLALTyGLLs, o heygibper

end of 25 rocess vessel ose sposed on
the outer per |“1é14@*y gloshe prlvzedpsidesadf 24he wornkpiecei dmlet/owtlzti on

cover 243 conigidliMgy BIP0IJuhddl Rvd opens the gas valve 215. At this
point, the solenoid valve 348 is opened. Thus, the
accommodating vessel 209 is connected to the treatment
apparatus main body 201. Consequently, the pressure in the
accommodating vessel 209 becomes the same as the pressure

15 in the treatment.apparatus main body 201. In addition, the
sucking disc porfion 349 on the front side of the
protrusion 347 of the door 346 is connected to the lid 214.
The vacuum sucking nozzle 350 sucks air so that the 1lid 214
is wvacuum chucked.

20 In this condition, the cylinder 342 of the 1lid
removing door mechanism 340 is raised. Thus, the door 346
and the lid.214 are flipped and opened toward the treatment
apparatus main body 201 through the support arm 344.

Consequently, the box main body 212 of the

25 accommodating vessel 209 is airtightly connected to  the
treatment apparatus main body 201. The semiconductor
wafers 205 contained in the cassette 211 accommodated in
the box main body 212 are transferred to the treatment
apparatus main body 201 by the transfer unit 263, which is

30 the transfer means. As shown in Fig. 19, the semiconductor
wafers 205 are transferred to the wafer boat. The wafer
boat is loaded into the treatment chamber so as to perform
a predetermined +treatment. The treated semiconductor
wafers 205 aré'unloaded in the reverse order of the above-

35 described operation and conveyed to the next treatment
operation.

Thus, the workpieces can be loaded and unloaded



a hWeat insulating material, and so forth is disposed around the heater 242.
30 A manifold 244 is connected to the | ower end of the opening
of the process vessel 241. The manifold 244 is formed in a cylindrical
shape. The manifold 244 has an upper flange and a | ower flange. As shown
in Fig. 20, an exhaust pipe 245 wth an auto dunper 245a is connected to 35
a peripheral wall portion of the manifoldgd44. The exhaust pipe 245
exhausts the gas in the process vessel 241. The exhaust pipe 245 extends to

t he outsi de of, tu 49 - main_body 201 and_js connecied to_the
pl ant exhaust %‘%ﬁﬁri’%?%?‘hﬁ r?rga&f“faf‘ﬁn?98%8?“5&‘?@1’9 i?‘BQSE BrPsof

di sposed on t hen ppeéphegas withowt béingeenpodeal 2dd.ailihe gasngequertyypi pe
246 delivers g 0 . S 4%, s del ive

o1 pe. 246 oxt endet {o0Phe BarsiaBacieids, |sb8IRreitle snkifr il el b
connected to £3FehN netd gasSecurply wprevenigedndizem | mEheyHRI suEP| ythei t

228 through anvatkpiEtées &V&itﬁfbﬁ(aér\ﬂﬁa:?ﬂgg i efdPEmaiel ypseravess g

doughmut - shapel e e o e thanpostie R 4TINS oS ok 1hen
scavenger 251 bs guitstedict ed of the partition wall 207 and an -angul ar
15 partition vall 207 CHMREUHL b i Fordd JodirRia b ftomn 1™
scavenger 251 ¥ Fie ofR ¢afe ke apmlieddioethe dpeatmernst rappabodys 2@dtand
i's conneid ed tthd Raadtletitle @¢BAUSELHGElof the first modification shown in
Fig. 24. 1In the second modification shown in Fig. 25, a
mechanical clamp mechanism or a solenoid attracting system
instead of the gas valve 215 of the accommodating vessel
209 may be used to open and close the box main body 212.

15 In the 1lid removing door mechanism 340, the 1id 214 may be
held by a mechanical clamp or attracted by an electro-
magnetic attracting system rather than the vacuum chucking
mechanism using the sucking disc portion so as to open and
close the 1id 214 along with the door 346.

20 In the above-mentioned third embodiment and the
modifications thereof, the upright type heat treatment
apparatus, which is used as an oxidizing apparatus and an
CVD apparatus for forming insulating films on semiconductor
wafers 205 as workpieces, were exemplified. However, it

25 should be appreciated that the type of workpieces and the
type of the treatment are not limited to those described in
the third embodiment and the modifications thereof. In
addition, depending on the type of the treatment, an inert
gas other than N, gas may be supplied.

30 As described above, when the workpiece conveying
box and the treatment apparatus according to the present

 invention are used, workpieces such as semiconductor wafers
can be loaded and unloaded into and from the treatment
apparatus in the atmosphere of an inert gas without being

35 exposed to air. Thus, air (02), gas impurities, and
particle impurities can be prevented from adhering to the

workpieces and form entering the treatment apparatus.



230. The heat exhaust pipe 252 always exhausts heat that stays at a | ower
portion of the process vessel 241 and 20 waste gas. A branch pipe 254
with an auto dunper 254a is disposed in the treatnment chanber 206 and
connected in the mddle of the heat exhaust pipe 252. An opening is forned
at a bottomcenter portion of the case 25l1a of the scavenger 251. The
openi ng constructs 25 a furnace openingspertion 241la of the process
vessel 241. An auto shutter 256 is disposed in the |oading area 208. The

t hut t gLt ' ' b 2 h
an 0 ring. The areieptrie! SR ol il R MELEDCRS LRl GRS, )T

an open/ cl ose Bej feduged. pUhﬁnoﬁhESWPrHHiQGQQVQﬁﬁﬂiQﬁF%@daﬁéo§Pﬂ@a@ﬁé
furnace openi ngnPOrdrid Fril &he t¥8hheRPdhAfleANha Pl Hi@taN P ednar e

di sposed in the | oading area 208. The wafer boat 261 and the boat el eyator
262 serve as ?oaﬁ?ﬂagﬁﬁgﬁgni§HPPHSFS§§ frP&ad§%%ﬁPQnﬂQiéﬁeth8n the
sem condust or watkepse@s, | ipunitd dy EromhedpePLAG Sty asre wotkpiebes  wahdr
boat 261 is nagﬁ r in ower_shape, h I at
261 - 50 - con %?%gaélé a%glgnét}rﬁ)qg%%f" g%’tﬁ‘?‘%(l:’\gn%ﬁac?%ronvva }r g’og%%gte ﬁg ‘are
arranged in veFhigal adepedingntat the epeesent ntoventites. veRy eePecmicad 261
i s supported byndhgs YR S&rPormakbeVahR v 02cSlbNBinthe Wafer boat 261 is

posi tioned just bel ow the furnace opening portion 24la of_ the process
vessel 241. Wen the shHtRRPODSERS OFpReRE 1aventbPRrhagabeen shown and

10 described with respect to a best mode embodiment thereof,
it should be understood by those skilled in the art that -
the foregoing and various other changes, omissions, and
additions in the form and detail thereof may be made
therein without departing from the spirit and scope of the

15 present invention.



261, which contains the sem conductor wafers 205, is raised and | oaded into
t he process vessel 241 by the boat elevator 10 . -t1on, the
waf er boat 261 is |owered and unl oaded fromthe process v I y the
boat el evator 262. When the wafer boat 261 is rai sem Huﬁgmﬁ“@lﬁ“g t he
process vessel 241, a lower flange 26la of the wafey® oy tead of

the auto shutter 256 closes the furnace 1566 -opening portion 241a,
thereby airtightly closing the process vessel 241. A transfer unit

(wafer transfer) 263 is di sposed % rai_oat 261 and the pass
box 210. The transfer, unit 263 AL i oISt means that transfers
20 wor kpi eces to th&'apparaﬁu§rﬁ§tﬁebﬁd9ppaTHQUSuangm@risdhg:263 S

rai sed and | owered by a tireashentetRimber 254 p et ey éﬁég '

t he pass box 21&:9: iag:m%%%g%d the transfer unit .13263 e.xtIr&g%ta%slté(%ne oe)%%é]é&l
sem conduct or WAt &r % FFo MRERPIESE: COMpined fRe s heddivnmenpamsssel
209 25 at a tine ané tloadihgr shambe® hBeingl & thedls 261 mecHahiadfli #d0n,
the transfer unidagd® r&id'r ; Leonductor wafers 205 contai.ned in the
waf er boat 261 to tﬁ% cas'se{ti'lt?legg%lﬁgg\]t éés d’éﬂo’\ﬂgr W?f?lb%rZ??ngﬁ&nén&asthe
exhaust pi pe 2¥oT¥plecedater gpdddaons saigatreappientanthambeayst means t hat

substitutes the atnospharenpit &St ' 0 '

body 201 with ;:%%t%tinnsph%ﬁé o)f? [ nﬂé‘??@éi(}gn %ﬁgogogf?{’ﬁgggfggggj%gé@é}e

gas delivery pipe 278 Y& WORKRieEs epdafpr Arpyptiiae @ad owhmktigigle)

of a bl owi ng 3%he workpi@edicspredtdd irheth dshEs@fta €6t HhA BRoAIaway

281. The returgoga§§ggg“%%F%§1 i s di sposed bel ow the floor of the apparatus
s de

mai n body 201. The ga Ivéry pipe 271
a cassette accommodating vessel port for connecting

said input/output chamber and an outside thereof and for
holding a cassette accommodating vessel conveyed from the

outside, the cassette accommodating vessel being adapted to
accommodate the cassette;

4 cassette receiving mechanism disposed in said
input/output chamber, for receiving the cassette from the
cassette accommodating vessel held on said cassette
accommodating vessel port +to the inside of said
input/output chamber; and

clean air blowing means disposed in said
input/output chamber, for blowing a side flow of clean air

into the cassette transferred by said cassette receiving
mechanism.

2. The treatment apparatus as set forth in
claim 1, wherein

said cassette accommodating vessel port includes a
port holding table having a cassette inlet hole, the

cassette accommodating vessel airtightly closing the
cassette inlet hole.

3. '~ The treatment apparatus as set forth in
claim 2, wherein

the port holding table has a vessel holder for
securing the cassette accommodating vessel to a



- 51 - extends to the outside of the apparatus main body 201. As shown in
Fig. 23, the gas delivery-pipe 271 is connected to amygi 1 8 y unit
228 through a flow rate adjustnent valve 273 and a rﬂ“lmmluﬂuﬂrﬂzﬂ s, the
N2 gas, which is 5 an inert gas, is delivered to the Foading & ea 208

t hrough the return passageway 281. The gas exhaust pipe 272 extends from

t he downstream side of the |oading area 2% -An auto dunper 272a is
di sposed in the mddl e of the exhaust pipe 272. The exhaust pipe 272 is

d h [ 3 h h [ h
reatnent appaPaeUStRETR A STEeHRh, Ol Pyl Heek FhbaBel KERARTC Gumper

272a i s opened. Thus, the atnosphere in the | oading area 208 is exhausted

by the plant exhaust upit 246.7dd) gddbtheAe Wihohtus O3 SeopeR! lsed to
the | oading area 208 at a flow rate of around 200 to 400 litters/mn. In

the normal opefafiBnlst¥Pereffer the substitution, the N2 gas is supblied
at a flow rate of arougsid®Gddddifes keceivindt méBhanp8iniincliGes d aedig@er

272a of th haust _pi. 72 ] I . 20 T t i nsi de of th
oadi ng area 2085 Len RoreaBh, Hidd §8Fe, 835, aunhiunel¥ e i8etBenii o
N2 gas by a gapagssttzhinist dwler, foprbeiding ddjel stasswt tth@meerommnbda tiegk ed

gas by the gas SLLANE e r I t he branch
pi pe 254 with Yﬁégggt%hguﬁggrfég%EEQSQn& gg%%ﬁgnﬁegﬁéekﬁgﬁggQgrpe 252 of

t he scavenger 251. A gas circul ation type cooling and cl eaning systemis
provi ded. Wen thes.treat NE +2BALAENKEN apPardtifs SBEI GRAUELHERWRIET S
205 is repeated, the clegnllness | evel
claim 4, whexrein
the cassette accommodating vessel includes a main
body and a bottom portion detachably disposed on the main
body through lock means, and the vessel bottom portion
holding table includes release means for releasing the lock
means so as to separate the bottom portion from the main

body.

6. The treatment apparatus as set forth in
claim 1, wherein said input/ocutput chamber includes:

a carrier transfer for transferring the cassette.to
said loading chamber; and

transfer means for transferring +the cassette
received by said cassette receiving mechanism to the

carrier transfer.

7. The tfeatment apparatus as set forth in
claim 6, wherein the carrier transfer includes:

a light emitting unit for emitting a light beam to
the workpiece contained in the cassette; and

a light receiving unit for receiving a light beam
reflected from the workpiece so as to obtain information
about the number of the workpieces and positions thereof.

8. The treatment apparatus as set forth in
claim 1, wherein

said input/output chamber includes a ventilation



of *the [err] gas in the |oading area 208 | owers and the 30 tenperature

therein rises. The gas circul ation type cooling and cleanrinrg—systemkeeps

the cleanliness |level of the atnosphere of N2 gas in the |oadj 208
hi gh and prevents the tenperature therein from abnor F"ﬂ!‘lﬂ‘“‘“g‘ﬂm‘imt
system construction of the gas circulation type 35. |IRSB&IYHI s Cl£ani ng
system waste N2 gas is exhausted from thesg oading area 213 to the outside

of the treatnent apparatus. After the waste N2 gas is cleaned and cool ed,
- 52 - the clean.and col err].g Is.{eturned to t padi n eas 208

t hrough a retuPHl%agggg«g%é&/qul.a grl%@nr%{?f'f noﬁa%s%fgre%yaéﬁniospac?%%%%e%llr
bel ow t he fl oorthefret wd thi®at nent appar atus mai n-body 201. A bl owi ng fan 282
is disposed in the mddle 5 of the return passageway 281. A gas
cleaning unit 283 is disposed on the secondary side of the air blow ng fan

282. In addition, a ga8-coolingr@nitresdment RRPBEREUSN aheSREcERFADY 11 de
of the air bl owiaamfan Héreihe gas cleaning unit 283 is a chemcal filter

that 10 contains a digs osabhg ne%altgeét r made ff zirconia pr _the |ike,
whi ch absorbs gas i npuPPEPes PHE! QHEPRE CRFERAT TG PSP B EaTPE Stk h) .
The gas cool i ngtaget £234 tempoiraxilgdisdbokingpehendasmetitauct ed of a water

cooling pipe and heat radiating fins disposed thereon. The gas cooling unit

15 284 has a cooling capacity for causing the tenperature of gas
exhausted fromthe secéRdary sPdEreatBenkeppPraratos|eepmpsispagsw. A filter

285 is disposed on oneal gRehthkbA® SHALBEEL for performing a predetermined
treatment for a workpiece contained in a holding member;

a loading chamber having a transfer mechanism for
loading and unloading the holding member containing the
workpiece into and from said treatment chamber;

an input/output chamber for transferring a cassette
accommodating vessel accommodating a cassette and for
inputting and outputting the workpiece contained in the
cassette to and from said loading chamber;

a cassette accommodating vessel port for connecting
said input/output chamber and an outside thereof and for
holding a cassette accommodating vessel conveyed from the
outside;

receive means disposed in said input/output
chamber, for receiving the cassette accommodating vessel
held on said cassette accommodating vessel port to the
inside of said input/output chamber;

a cassette extracting stage disposed between said
input/output chamber and said loading chamber, for
extracting the cassette from the cassette accommodating
vessel; and

vessel transfer means disposed in said input/output
chamber and for transferring the cassette accommodating
vessel received by said receive means to said cassette
extracting stage.

11. The treatment apparatus as set forth in



of "the loading area 208. The filter 285 receives N2 gas 20 fromthe
return passageway 281 and forces clean N2 gas intofThe~+eadLng\g%g§r338
The filter 285 is an upright type ULPA grade absol ut ter ter
285 filters fine granular inpurities (particles sucr{lﬁ” ed in
the N2 gas and forces the filtered N2 gas into the | 208
as a side flow fromone side thereof. -A60 ew regulatlng plafe 2

opposed to the filter 285.  The flow regulating plate 286 has a pIurallty
of holes so asg t{gn Hﬁpé e side flow of the N2 gas. The N2 gas flows
froma rear spa%% 8%60?&t %?om1regulat|n plate 286 to 30  the return
passageway 281. A gas SHbfhelr %? S gATEPEEr SFEEKi on

of the |oadi ngsfaga 268. téﬁpéf@ﬁ\my nsﬁb@uri’é thdecgasesbewer mechani sm 290
conprises a gas delivery pipe 292 and a special nozzle 294. The gas

delivery pipe 292 is 35 connected to the inert gas supply unit 228
through a valve 291 anil2the rethd atpeaBiiént apparsgec aasneed] ef@dhi 9n

connected to a e he gas dellvery pi pe 292 and - B3 -
secured to a |o%§§mgﬁgfa§§ed% éhe case 25l1a of the scavenger 251 through a

bracket 293. The specisg@ithoZtadizgy ichamber sHfpe@ ar@®3Faslacki dechamber
covers the di ageiesghedy ﬁ@itf@léﬁ@ﬁ5from5§Q1&0ﬂHyﬁfP6uﬂ@ﬁ€réhamb@r.h

addition, the speC|aI nozzl e 294 has a long | andi ng di stance. Wen
waf er boat 261 is | oaded and unl oaded into and fromthe process vessel 241,
t he special nozzle 2941®! ows tihe NErgatméento applamstius as set forth in

claim 12, wherein

said cassette extracting stage comprises a casing
opening to said loading chamber, and including a ceiling
holding portion having a cassette inlet hole, for holding
the cassette accommodating vessel, the cassette inlet hole
being airtightly closed by the cassette accommodating

vessel.

14. The treatment apparatus as set forth in
claim 13, wherein

the ceiling holding portion has a vessel holder for
securing the cassette accommodating vessel at a
predetermined position on the ceiling holding portion.

15. The treatment apparatus as set: forth in
claim 13, wherein

a cassette extracting mechanism is provided for
extracting the cassette from the cassette accommodating
vessel held at the ceiling holding portion.

16. The treatment apparatus as set forth in
claim 15, wherein

the cassette extracting mechanism includes a vessel
bottom portion holding table for airtightly closing the
cassette inlet hole, for holding the cassette accommodating
vessel, and for raising and lowering the cassette.



position of the furnace opening portion 24la of th&%el
241 at a flowrate of 50 to 100 litters/mn as a ma fl ow rate

of the N2 gas blown fromthe special nozzle 294 is , Eﬂfﬂm[m#,
] rge

rate (0.75 nmisec) of the side flow of the ULPA filt
inmpurities such as [err] and a heat gas, which stay 15

sem conduct or wafers 205 contained in the wafer boat 261. As shomn in Fig.
23, gas delivery pipes 311 and 312 are disposed as an oxygen concentration

detecting neans that d cts thasCqNG tio ygen in_the loading 20
area 208 and the pass gtg)e( 210, li"ir?‘espec |ve%é Qp‘?‘%’éggé &S iﬁ%tﬁy tjﬁrgzg’s "g‘il
and 312 are corﬂi@clt“bdﬁt:o“éwr@%ygen concentration meter ([err] sensor)
313. The o0XygeRheoRGaRE Ak %&c%h%a%&%d“%s%élhrﬁf‘r% %V% ,%1

val ve and a gasg delivery pur%) Wxgen concentration

nmeasures the cg??% i DPY t%y@%ﬁtﬁ- tfietpchabhy BPuateds Oéfhd:h%emépass

box 210 so as tpdjettdirmugh Woekhmeahse ﬁl@@&%‘éé@llwtﬁﬁm%ﬁ@ﬁ%%ghﬂdﬂ%“ or
rom both the

oxygen concont s thetepBeothnglsb ifheby fo1 57 feddfng, the leameans

oxygen concentration neter a

measures the aiso mSengrS@paratﬁeeth@adﬁortg:oar par2i®n Hrent g adiar tidy .

out puts control commands to operating portions such as the auto dunpers

229, 245a, 254a, and 272a, the valves 226, 247, 273, and 291, the auto

doors-220 and 221, thelButo shiPpetresdmente appacatus st 98t fozéd in he

boat el evator cl%ﬁﬂv, 1l@nadhexeinforth so as to sequentlal |y control these

portions. Next, the Op%l’ %tllr%nﬁ.a%];o%h%fa cive r’regnt_ll_onedfgg_ %htwithin said
loading chamber, the atmospheric pressure in said loading
chamber being higher than the atmospheric pressure in said

input/output chamber.

19. The treatment apparatus as set forth in
claim 18, wherein
the cassette extracting stage includes a ceiling
holding portion having a cassette inlet hole, the ceiling
- holding portion being adapted +to hold the cassette
accommodating vessel.

20. The treatment apparatus as set forth in
claim 19, wherein

the ceilirig holding portion includes a vessél
holder for securing the cassette'accommodating vessel at a
predetermined position on the ceiling holding portion.

21. The treatment apparatus as set forth in
claim 20, wherein

a cassette extracting mechanism is provided for
extracting the cassette from the cassette accommodating
vessel held on the ceiling holding portion.

22. The treatment appératus as set forth in
claim 21, wherein

the cassette extracting mechanism includes a vessel



- 54 - type heat treatnent apparatus and the acconnﬁﬁéTTTETTNﬁﬁﬁﬂ—%ymlqMII
be described. Since the | oading area 208 of the treat mai n
body 201 is relatively narrow, when the atnosphere i nmm HI,E 208
isinitially 5 substituted, the auto dunper. 272a

gas supply and exhaust neans, of the exhaust pipe 272 is opened. The

at nosphere in the l|oading area 208 i-s7dxkausted by the plant exhaust
unit 230. In addition, N2 gas is delivered to the | oading area 208 from

the gas 10 wﬁ%&yﬁ%@?ﬂo%;agf '%f@t €ofl HERUNL 4Q9d | I:EE&%‘C%.“

Thus, with a relatively s anount gas, the atnoSphere In t

| oadi ng ar ea Zﬁgc%ﬁﬂo@%téﬂ%stVF§§§H ﬁtheIﬁ&F#EB OGEF%tl%PW%¥h@§ ather

t he gas substigass@btet he anmount of the [err] gas delivered fromthe 15

gas delivery pipe.271 is reduced to a flow rate of around 50 litters/mn.
The auto dunper 272a of the gas exhaust pipe 272 is closed. The pressure in
the | oading area 208 i23kept dthex preptwmepbsiapparafusssas eselatfostini gher
than the air I el ean room 202 by around 0 2 mm H20 20 by
the gap gas ex%g§£#|%% Pﬁﬂ?ﬁef+oadlng area 208 or the essure adj usting
dunper. The | eaked gasthy caeseflr RecewmRdRting vYese %C%Rﬁaﬁsﬁe@a#ﬁon1

E het Er anf:h |tm p808§4?ﬂﬁt B boetan poTRer d%'i%@:h%fbltyh%dlﬁﬁe@x&iiuﬁﬁe PihB€n252
(0] e plant € us

ste cont i nuousl livered
FPom the ons CBpdyetndier odd means, e, sbestl; Rotsae LaREROR ML SiRg. o1
nmeans, to the pabketﬁnclﬁdhﬁg reldane matamsOffck0reillebeisgnithe LocRdsleahen,

the waste N2 ggg L3 Py' 9gfethed fcﬂs BEESoR ool NELYINLA D EXRANS, PI Pe

24. A treatment apparatus, comprising:

a treatment chamber for performing a predetermined
treatment for a workpiece contained in a holding member;

a loading chamber for loading and unloading the
holding member containing the workpiece into and from said
treatment chamber;

a pass box for temporarily storing an accommodating
vessel conveyed from the outside of said treatment
apparatus, said accommodating vessel including a main body
and a 1lid and airtightly containing the workpiece:;

gas supply/exhaust means for substituting the
atmosphere in said pass box with an inert gas;

a lid removing mechanism disposed in said pass box
and for removing the 1lid from the main body of the
accommodating vessel; and

transferring means for transferring the workpiece
contained in the accommodating vessel to said loading
chamber.

25. The treatment apparatus as set forth in
claim 24, wherein

the accommodating wvessel includes a ventilation
valve, and the inside of the accommodating vessel is
negatively pressured, said lid removing mechanism including

a valve operating portion for opening the ventilation valve



30° at nosphere in the pass box 210 is substituted with the [err] gas. The
sem conductor wafers 205, which are workpi eces, are_contained-itn-the——

cassette in another chanber that is filled with [err] gas. The ¢ e is
pl aced on the lid 214 35 of the accommodati ng vessi‘ lmﬂu l““gﬂ;&ﬂ!‘ftte
is covered with the box main body 212. The N2 gas i ) N ed
fromthe accommodati ng vessel 209 so that 9bhe - 55 -"inside of the

accomodati ng vessel 209 is negatively pressured. Thus, the box mai n body

212 is attracted_apd_airtightly cl osed the 1id,214. The sem conductor
waf ers 205 ar é3®3n hﬁinﬁﬁngahégcﬁggﬁFt g%flfeipr?rtaﬁé‘ngt r%%ephf:?r%] gFO'B they pe
I nert gas rat hesiithaodyair. The cassette 211 4s conveyed to the treatnent
apparatus by a conveyi ng neans such as a robot. Wen the accommobdati ng
vessel 209 approaches the treatnent apparatus, only the outer auto door 220
t hereof 10 i s openedband t iheactoanbuent ngrpreradus208s | sedntforth i aho
the pass box Zd{.ifM24hign@eéh, air tenporarily enters the pass box 210.
However, since the outer auto door 220 and the inner auto door 221 are
closed and the deliverdy BeRgi 9T t PEORNG RN shpF3 ARt hPcwgEEPdErRYEr y
pi pe 15 224chitaeegasadihai hoddiing Maemberes idhadisshesd® 40 shcuppber

surface of the_ accommodating,V | 20 e purged fromthe pass box 210
and substitut 8° %‘Flnt?lg ga:gég‘illr;‘ée&t‘%éb%lg] ume of the pass box 210 is
smal | and the outer shape of the accommpbdating vessel 209 is snpoth

27. A treatment apparatus, comprising:

a treatment chamber for performing a predetermined
treatment for a workpiece contained in a holding member;

a loading chamber communicating with the outside of
said treatment chamber through an inlet/outlet opening,
for loading and unloading the holding member into and from
said treatment chamber;

a box holding mechanism holding a accommodating
vessel having a main body and a lid from the outside of
said loading -chamber so as to close the inlet/outlet
opening with the lid, said accommodating vessel airtightly
containing the workpiece; _

a lid removing door mechanism for normally closing
the inlet/outlet opening from the inside of said loading
chamber and for removing the 1lid of the accommodating
vessel held by said box holding mechanism so as to make the
inside of said accommodating vessel communicate with the
inside of said loading chamber; and

transfer means for transferring the workpiece
contained in the accommodating vessel held at the
inlet/outlet opening to said loading chamberxr.

28. The treatment apparatus as set forth in
claim 27, wherein
. the accommodating vessel includes a ventilation
valve, and the inside of the accommodating vessel is
negatively pressured, and wherein
said 1lid removing mechanism includes a valve



20 and sinple, with a relatively small anount of gas de+L¥ﬁnghiigg;;2e

gas delivery pipe 224, air and inpurities can be seQur urged from
pass box 210 and quickly substituted with the inert ga u@,

cl eanliness level. 25 Thereafter, the lid

233 i s | owered. The left and right cIanp?érnE 236 of the I| r%nvwl

mechani sm 233 grip the box main body 212. At this point, the valve
operating portion 237 pushes and opens the inert gas valve 215, which is
normal Iy cl osed. Thus, ,the 30 pressure in the acconmodati ng, vessel 209
becones the sanﬁpagr?ﬁén9r89§ﬁﬁﬁnlﬁ°Fh§°p§§§nﬂ&H:ERF YHsktafelRn yvative: | i d
214 is separat erlf:dOIflath paatBhd Mesls 2ok JdieaRoXingi thdorid 2f¥om Sthe
raised so as to o en th d 214 . At this int, the inner auto door 221 of
t he pass 35 l?lb°§¥ %%eﬁ%ﬁleQTﬁp?r fer unit 263, which serves as

t he transfer neans IS extEmdedTreathennnﬂahpataths pambdﬂnnﬁaﬁnlﬁheas

transfer unit 2 extr. 56 o e on or
waf ers 205 fromq?ﬁggéc&g?g%ﬁb?%lléglsg)%g% nvfjhth dr‘-ﬁ% ep-?t% TN
accommodat i ng veALRPMPIVY N A¥aWdENGHd transfers it to the wafer boat 261.
The auto shutter 256 is opened and the 5 sem conduct or wafers
205 on the wafer boat 261 are raised and | oaded into the process vessel 241
of the treatnent chanmber 206 by the boat el evator 205. The furnace opening

portion 24l1a is closed by the |lower flange 26la of the wafer boat 261. The
at nosphere of the N2 gas is purged



10 fromthe process vessel 241 through the air exhaust pipe 245. The
process gas is delivered fromthe gas delivery pipe 246 to the process
vessel 241. The sem conductor wafers 205 is heated by the heater 242 so
as to performa predeterm ned treatnent. 15 - After the treatnent
Is conpleted, in the reveres order of the -alpeve-described operation, the
treatnent gas is purged fromthe process vessel 241 through the exhaust

pi pe 245. N2 gas is delivered to the process vessel 241 fromthe gas
delivery pipe 246. Thus, the treatnent gas in 20 t he process vessel 241
is substituted with the atnbsphere of NABEIRAGHIi ch is the sane as the
atnosphere in the | oading area 208TREK@ﬁEﬁ@fgppﬁﬁ§@U§61 is |owered by the
boat el evator 261 and placed in the Ioaalng area 208. thls poi nt,. on
the inner auto door 221 of & hErgakReRyy apparatis ‘F%m%’eﬁ%ﬁ Eefﬂr"ﬁlﬁgﬁzer
unit 263 extract ghhh®elkr aatist mmmﬁuﬁjc& tyed setimse 1) SE ér oan Wbekméee Boat

261 and returps these senic ctor waf ers 20 2 ed
in the pass bbdx ng‘ a‘fﬁ cﬁ% P & a%or?n%%ds E?h Q%aggg%%gggoéﬁaﬂbgg
cl osed. At thisfpuoi nlpadmagl iahd emmlioad imgchaniked @38y | wenbexy e Vhish

t he box nain bod t ac n S 0 ed |
214. At this p0|§°%%%ﬁgglng§$ ﬁ8£€2?€%é21 'S Egﬁf %52% p§ﬁ% etggasg%n%

operating portloﬁhﬁybeﬂﬂ14¢ﬂsaﬁoﬁmﬂﬁﬁﬁ¢uqHW§[Q##Wbﬁ%slﬁwﬁ¢% paREtEdRng3s

210 is purged byaﬁdSL&k«t thbo ﬁaﬁ;ﬁ@%eexiaauatndol Eﬁoﬁ25cﬁé1f 2uaaihge
aut o dunper 229. Thu _ |n5| I__ 1@_ p@ss box 21Q a he acgonmno %tl ng
vesse| 209 30 neSHF The 1npu Joutp chamber 1inc u es casse

accommodatlng vessel port 14 which holds a cassette
accommcdating vessel. The vessel is filled with clean
air or an inert gas, and is airtightly closed. A
cassette receiving mechanism 17 is disposed below the
15 port and lower only the cassette C of the vessel so as
to receive the cassette. Thus, when the cassette is
input and output to and from the outside of the
treatment apparatus, the workpiece contained within the
cassette is not exposed to the atmosphere in a working
20 region. Consequently, it is not necessary to improve
the cleanliness level of the atmosphere in the working
region. As a result, the construction cost of the clean
room and the operation cost thereof can be reduced.
Clean air blowing means 18 is disposed below the port
25 14. The clean air blowing means blows a side flow of
clean air. Thus, the atmosphere at a position below the
port 14 where air tends to stay is circulated. Thus,
since the surface of the workpiece 1loaded in the
treatment chamber is exposed to the side flow, particles
30 and the like that adhere thereto are purged.
(Refer to Figure 1)



- 57 - pressured (at an air pressure of around 760 mm|[err]. The lid

renovi ng nechani sm 233 opens the box main body 212. Thereafter, the lid
renovi ng mechani sm 233 rises. Thus, the gas valve 215 is closed and thereby
the 5 pressure in the pass box Y420 beconmes normal pressure. Since the

pressure in the accommopdati ng vessel 209 is |ower than the pressures in
other portions, the lid 214 is attracted to the box main body 212, thereby
cl osing the pass box 212. 10 In this condition, only the outer
aut o door 220 of the pass box 210 is opened. The accommodati ng vessel 209,
whi ch acconmodat es the cassette 211 containing the treated sem conduct or
wafers 205 in the atnosphere of the N2 gas, is €onveyed to the outside of

the treatnment apparatus by a 15 proper conveying neans. Ag, described
above, the sem conductor wafers 205 are conveyed frogthg oubDsi to the
treatment apparatus or vice versa in the atnosphere of ap ingrt-gas rather

than air. Thus, air (02), gas inpurities,, @AEP3
impurities can be easil and secur el r evnt egf
on ) P mx
= X
y

sem conductor wafers and entering the treat
t he consunpti on anount of inert ga§5can ks

e

t
d 1

fabrication cost of the sem conducttdor wafe
addition, the | oading area 209 can Joe positi
t he at nosphere of [the inert gas t'h higgh
t he sem conductor wafers 205 are

process vessel 241, -natural id
30 on the senicoqgﬂctovfﬁg?er
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t hereto, and chem cal reactions fromtaking place thereon. As the

above- descri bed sem conduct or waf er treatnent operation is repeated,
gas inpurities (such as carbon) and particle inpurities (such as oil m st
and dust) 35 may be contained i 2/29e at nosphere of the N2 gas in the

| oadi ng area 208. In addition, the tenperature of the atnosphere of the
[err] gas in the |oading area 208 may ri se - 58 - due to heat em ssion
fromthe process vessel 241, radiant heat fromthe treated sem conduct or
waf ers 205 heated at a high tenperature (around 1000 [err]), and so forth.
However, clean N2 gas, which is a purge gas, is 5 always delivered fromthe

gas delivery pipe 271 toithegloadl area 2 he g circulation type
cooling and cl eaning system al Q&orks $ﬁ Ag ; %ih

t he | oadi ng area
208 is blown into skageway :[i ating

pl ate 286 by the Hl ow ffanf282 al ong W t Wt tles Thé N2 gas
and the inpuritieg g bl'o i ntg : ﬁn nin un| _ ., AR gas

cl eaning unit 283fla rbs ga8 i np %% i stur xpgen 1ydrocarbon,
and so forth). In ] gas Jys~kl own i ntfo jas cool i ng

s tthe NZI5(0) |gas +h@t the

unit 284. The gas /
? e\f The LAA de,absol ute

tenperature thereg S
filter 285 filtery particles (3ogh-3s

st cont @ed’ N2 gas and
blows the filteregq N2 gag$ inko ) (THE Toad ea Eygg F addijgi on, part of
the N2 is returnegf to thé | oad¥nd area 08 a de f TiTus, 30 t he
at nosphere of the gas—i e Jroadi ng - _
f f 19 f - 12
FIG. 2
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kept in a high cleanliness |evel. In addition, the atnosphere of the
N2 gas can be prevented fromabnormally rising. Wien the wafer boat 261 is
| oaded and unl oaded into 25 and fromthe process vessel 241, the gas
shower mechani sm 290 works. In ot hey2aeords, the special nozzle 294 blows a
[err] gas into a position below the furnace opening portion 241a at a high
speed as a side flow. The [err] gas shower purges inpurities (such as
[err]) and heat, which stay anong 30 t he sem conduct or wafers 205, which
are vertically arranged on the wafer boat 261. Thus, when the sem conductor
waf er 205 is | oaded and unl oaded into and fromthe process vessel 241, gas
inpurities (such as carbon) and partisle inpurities (such 35 as oil m st
and dust) can be prevented fron1adhering\te\1¥ﬁ sem -conduct or wafers 205,

and chem cal contam nation fromtaking place eLgLEb Thus, the
of _the fabricat~on of sem conduct or

characteristics and yield - 59 3 1
dffig. - _Mext, with™rgference to Fig.
ird erbodi ment of the jpresent 5

devi ces can be prevented from deg
24, a first nodificdation of the

invention will be@escrfbed._~For the-sinplicity, the-Same portions as the
treatment apparatys s AN Figs.--19 to 23 are detfoted by the sane

ref erence nuneral § andg . _description is ogitAted. The width of a

treat ment apparatus nai of 10 . upright tyjpe heat

t r eat nent apparaqus P

|
|
55-7T
|
|
|
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nodi fication is larger than the width of the treatnent apparatus mai n body

201 of the third enbodi nent.
stock stage 320 is provided.
15
an upper

| n addi

body 201 is partitioned by a partition wall

is a treatnment chanber 206 that perfor
for sem conductor wafers 205 that are

The cassette
plurality of cassettes 211 tHef2Q@ontai n workpi eces.
hal f portion of a rear portion in the treatnment apparatus main

in.the
st oc

tion,

207.
ms a 20
wor kpi eces.

p

nodi fication, a cassette
stage 320 holds a
I n other words,

k

Thi s upper half portion
redet erm ned treat nent
A loading area 208 is

di sposed just below the treatnment chanber 206. A workpi ece input/out put

- area 321 is disposed upstream of the treatnent <hanber
A pass box 210 is disposed at a front portion of

area 208. 25

206 and the | oading

t he workpi ece input/output area 3213\ cassette‘transfer 322 is disposed

just behind the pass box 210. The casgette tra

upper half 30 portion of the work
cassette stock stage 320 has a casse
plurality of levels (for exanple, f
cont ai ns the sem conduct or wafer§32
210 to a |l evel of 35 t he casset Q

i .
yYéck s

3 dhsgosé

st ag
u

W™= I

r 322 is rai sed and

e 320 i s disposed at an
teut area 321. The
320a that has a

llhe cassette 211, which
dr Be@ from t he cassette box

Oa by the cassette

stock stage 320. The transfer 24 I=—%1 '"i\" a - 60 -
""""" 0 n-—-----ch
LS 35/E'..' “ Y///%36
347/ f— R V32
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stand 325. The transfer stage 324 has two | evels. The cassettes 211 are
extracted fromthe cassette stock stage 320 and placed on the respective
| evel s of the transfer stage 324. A transfer unit (wafer transfer) 263 is
raised 5 and lowered along the t5AR8fer stage 324. The transfer unit 263
extracts one of the sem conductor wafers 205 contained in the cassette 211
on the transfer stage 324 at a tine and transfers it to the wafer boat 261
in the | oadi ng area 208. In addition, the transfer unit 263 10
returns the treated sem conductor wafers 205 contained in
261 to the cassette 211 on the transfer stage 324. The c
other portions of this nodification are the same as t4® ¢o
“the third enbodi ment shown in Figs. 19 to é%% %g%
al

enbodi nent shown in Figs. 19 to 24, the gas’™
box main body 212 of the acconmodating vess

Az15
t he accommodati ng vessel 209 is reduced_t.h oggL—t 'd&?'i ; ib Thus
ifn bqdy BPB” 212 pnd ther
: I

the lid 214 is att{ﬁbLe@%to ‘box ng
mai n body 212 is closed by th id 214

Lo e et

N[Ot her OLYs: thir

enbodi nent, vacuum nethod is used. However, FPhe Tid 214Lﬁhy" riven by a

mechani cal clanp mechanismor an electric ﬁ&bnet (that are not Whown) so as

to close and open the box main body 212. 25 In this construction, the

gas val ve 215 can be omtted. Next, with reference to Fig. 25, a second

nodi fication of the third enbodinent will be_descr

nodi fi cation, the accomodati ng vessel 209 ip used

box. Thus, the passl-—b(’xGlseEri@the 30 46thjrd en
[

25 is an enl arged secti onal w showi ng a

- 52B 33




front panel portion of a housing panel 20la of a treatnent apparatus main
body 201 of an upright type heat treatnent apparatus that is the sane as
the upright type heat 35 treat ment apparatus according to the third
enbodi nent shown in Fig. 19. As ©é2@ri bed above, the pass box 210 is
omtted in this nodification. I nstead, a workpiece - 61 -

i nl et/output opening 330 is forned on the front panel portion of the

treat ment apparatus main body 201. In addition, a box hol di ng mechani sm
331 is disposed at an outer |ower position of the housing panel 201la. A
lid 5 renovi ng door nechani sm 340 is disposed on the inner surface of

t he housi ng panel 20la. The lid renoving door mechani sm 340 cl oses the

wor kpi ece i nl et/ output opening 330. The box hol di ng nechani sm 331 conpri ses
an air 10 “cylinder 333 and a support arm 335. A lower end of the air
cylinder 333 is pivoted to the outer surface of the front panel portion of
the treatnent apparatus main body 201 through a hinge 332. The support arm
335 is supported at an _upper end of a piston rod of the air cylinder 333
and 15 vertical |l yfmovabl e about a hi nger334. The accommpbdating vessel
209 that is conveyed: by a prdpger meanssfromthe outside of the treatnent
apparatus nmain body POl is h by thg support arm 335. A rear end of the

accomodat i ng vessel 9 Tsairtigt connected to the workpi ece 20
inlet/outlet opening 330. Tﬁp g;ﬁbhnndating vessel 209 of this nodification
sl
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conprises a box main body 212, a lid 214, and an inert gas valve 215. The
box main body 212 has an opening at an rear end portion thereof so as to
accomobdat e a cassette 211 25 that contains a | arge nunber of

sem conduct or wafers 205, which are Wo2&pi eces. The lid 214 is connected
to the opening with a rear end flange 212a of the box main body 212 through
a seal nenber 213. The inert gas valve 215 is disposed at a center portion
of the Iid 214. The inert gas 30 valve 215 is normally closed. The rear
end flange 212a is airtightly connected to a peripheral portion of the

wor kpi ece i nlet/output opening 330 of the front panel portion of the

treat nent apparatus nmain body 221 by the box hotdi ng nechani sm 331. At

this point, the lid 214 fits 35 into the workpi ece inlet/output opening
330. On the other hand, the lid renoving door nechani sm 340 conprises an
air cylinder 342, a support arm 344, and - 62 - aflip type door 346. An

upper end of the air cylinder 342 is pivyeted to an inner surface of- the
front panel portion of the treatnent a us main body 201 through a

hi nge 341. The support 344 is supportet at a lower end of a 5 pi ston
rod of the air cyIinderrggE so that the support arm 344 fg%yeﬂchally noved

about a hinge 343. The flip type door 346 is fixed and supported by the
support arm 344. The fllp type door 346 securely closes the¢ periphery of
t he wor kpi ece inl et/ outpu DLﬂg_BBOHLhLngh_a_SﬂaL_%Eﬂbir 10 345. A

protrusion 347 is integral \w -e,frnnchﬁntnr -
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portion of the flip type door 346 of the lid renoving door nmechani sm 340.
The protrusion 347 pushes and opens the gas valve 215 of the lid 214, which
fits into the workpiece 15 inlet/outlet opening 330. A solenoid valve
348 is disposed on the door 346. WG he gas valve 215 is opened, the
door 348 is opened by the solenoid valve 348. Thus, since the accommodati ng
vessel 209 is connected to the treatnent apparatus main body 201, the
pressure in the acconmodati ng 20 vessel 209 beconmes the same as the
pressure in the treatnent apparatus main body 201. A sucking disc portion
349 and a vacuum sucki ng nozzle 350 are di sposed on the front surface of
the protrusion 347 of the door 346. The nozzle 850 is connected to a
sucki ng bl ower and so forth 25 t hrough a hose 351. Next, the operation
of the second nodification of the third enbodiment will be descri bed. As
with the operation of the third enbodi nent, the cassette 211, which
contains a |arge nunber of sem conductor mafers 205, which 30 are

wor kpi eces, is acconmpdated in the accormpdating vessel 209. The
accommodat i ng vessel 209 is negatively pressurgg WWXh—thoakﬁn here of an
inert gas (for exanple, [err] gas). Thus, since tHE | Nd ZL4 Fs Rttracted to

the box nmain body 212, the box main body 212 _ig; aI¢6 /Inﬁrnk condi ti on,
35 when t he acconnodatlng vessel 209 i cﬂhqe b : conveyi ng
means, the accommodagi n@ vessel 209 is remelu\EK\ BTEEREORTyr m 335 of
t he box hol di ng mech&kni §n 3 63 - The~ \bx\. ' b3 |s rlai sed.
Thus, as shown in Fig. 25, / [ £ :
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the rear end flange 212a of the accommodating vessel- 209 is airtightly and
directly connected to the workpiece inlet/outlet opening 330 of the
treatment apparatus main 5 body 201. The lid 214 of the accommodati ng
vessel 209 is fitted to the workpi ec2/2®l et/ outl et opening 330. Thus, the
protrusion 347 of the lid renoving door nechani sm 340, which closes the

i nside of the workpiece inlet/outlet 10 openi ng 330, pushes and opens
the gas valve 215. At this. point, the solenoid valve 348 is opened.

Thus, the accommodati ng vessel 209 is connected to the treatnent apparatus
mai n body 201. Consequently, the pressure in the accommodati ng vessel 209
becones the sane as the pressure 15 in the t+eatnent apparatus main body
201. In addition, the sucking disc portion 349 on the front side of the
protrusion 347 of the door 346 is connected to the |id 214. The vacuum
sucking nozzle 350 sucks air so.tkat the lid 214 is vacuum chucked. 20

In this condition, the cylgpdéT 342 ef_the lid renoving door mechani sm 340
is raised. Thus, thetgggﬁf 46 and the I'Nd_214 are flipped and opened toward
the treatment apparatdS nain bodg 201 throvogh the support arm 344.
Consequently, th ox main—bady~212 of the 25 accommodati ng vessel 209
is airtightly connesteg/to the'y
semi conductor wafiers 285 conta
box main body 212 areftransferr
by the transfer wynit P63, whief
Fig. 19, the semjcondlctor wafEe[§
The wafer boat i$ |oafled into ¢t

r eat ment épparatu |i n body 201. The
Wd in tHé cassette 21$\g§zznnndated in the
to the txe€atAberl appar s main body 201
; >-r|ggansf As shown in
d t :Qafer boat .
//eﬁanber o,ag/?g per form
//f/ 145
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a predeterm ned treatnent. The treated sem conductor wafers 205 are

unl oaded in the reverse order of the above- 35 descri bed operation and
conveyed to the next treatnment operation. Thus, the workpi eces can be
| oaded and unl oaded - 64 - into axIdomthe treatnment apparatus in the

at nosphere of an inert gas w thout being exposed to air. Consequently, air
(02), gas inpurities, and particle inpurities can be easily and securely
prevented from adhering to the 5 wor kpi eces and fromentering the
treatment apparatus. In the second nodification, the above-described pass
box can be omtted. The construction of the second nodification shown in
Fig. 25 can be applied to the treatnent apparatus with 10 the cassette
stock stage of the first nodification shown in Fig. 24. In the second

nodi fication shown in Fig. 25, a nechanical clanp nmechanismor a sol enoid
attracting systeminstead of the gas valve 215 of the accommopdati ng vessel
209 may be used to open andpcl ose @he oxé&ain body 212. 15 In the lid
renovi ng door mechani sm 340,—t he |3<d 4 gy be held by a nechanical clanp

or attracted by an el ectro- trgcting systemrather than the

vacuum chucki ng mechani s g\ sutking disc portion so as to open and
close the lid 214 al ong Wi PaOr 7 2§ o In the
above- nmenti oned t hi r d=emtjodi nent “@hd t mod[jf i0at}i ons t hereof, the upright
type heat treatnent appar|atus, whil dlilag an oxi di zi ng apparatus and
an \r_,o
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CVD apparatus for formng insulating filnms on sem conductor wafers 205 as
wor kpi eces, were exenplified. However, it 25 shoul d be appreci ated that
the type of workpieces and the type of the treatnent are not linmted to

t hose described in the third enbodi neAf28nd the nodifications thereof. I n
addi tion, depending on the type of the treatnment, an inert gas other than
N2 gas may be supplied. 30 As descri bed above, when the

wor kpi ece conveyi ng box and the treatnent apparatus according to the
present invention are used, workpieces such as sem conductor wafers can be
| oaded and unl oaded into and fromthe treatnent apparatus in the atnosphere

of an inert gas w thout being 35 exposed to air. Thus, air (02), gas
inpurities, and particle inpurities can be prevented from adhering to the
wor kpi eces and formentering the treatnent apparatus. - 65 -

Consequently, the consunption anobunt of the inert gas can be reduced. Wen
t he workpi eces are | oaded and unl oaded into and fromthe treatnent chanber,
natural oxide filmcan be remarkably suppressed fromtaking place on the 5
wor kpi eces, inmpurities fromadhering to the workpi eces, and chemi cal

contam nation fromtaking place on the workpi eces. Thus, according to the

present invention, very ec cal and high for mncej€an be
acconpl i shed. Although the grese i nvention s\.b st and 10
described with respect to a/ﬁestnﬁkde enbodi nment fﬁg?eof, it should be
under st ood by those skilled | thel art that the fon gmlgiimd vari ous other
changes, oni ssions, and L/ i i 11 19
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additions in the formand detail thereof may be made therein w thout
departing fromthe spirit and scope of the 15 present invention. - 66
WHAT | S CLAIMED IS 1. A treatnment apparatus, conprising: a treatnent
chamber for performing a predeterm ned¥3Q eatnent for a workpi ece contained
in a holding nenber; a |oading chanber having a transfer nmechanism for

| oadi ng and unloading t he hol di ng nmenber containing the workpiece into and
fromsaid treatnent chanber; an input/output chanber for transferring a
cassette containing the workpiece and for inputting and outputting the

wor kpi ece contained in the cassette to and from said | oadi ng chanber; a
cassette accommodati ng vessel port for connecting sai d i nput/out put chanber

and an outside thereof and for holding a sette g onmodat i ng vessel
conveyed fromthe outside, the cassette a nnndatkﬁg vessel being adapted
to accommodate the cassette; a cask®te V|ng/nechanisn1d|sposed in

[ ette fromthe cassette

accommodati ng vessel held ow]said ca ging vessel port to
the inside of said input)qutput qhanper—a=aH lean air blowi ng neans
di sposed in said input/ou ut chander ,—trql opi.hd3a side flow of clean

sai d i nput/out put chanber, Efr recei Vi

air into the cassetteldfansidr by saﬁﬂit5§set e
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mechani sm 2. The treatnent apparatus as set forth in claim1l, wherein
sai d cassette accommbdati ng vessel port includes a port holding table
having a cassette inlet hole, the cassette accommbdati ng vessel airtightly
closing the cassette inlet hole. 3. 13/20 The treatnent apparatus as set
forth in claim2, wherein the port holding table has a vessel holder for
securing the cassette accommodating vessel to a - 67 -
predeterm ned position on the port holding table. 4. The treat ment
apparatus as set forth in claiml, wherein said cassette receiving

mechani smincludes a vessel bottom portion holding table for airtightly
closing the cassette inlet hole, for holding the cassette acconmodati ng
vessel and for raising and | owering the cassette. 5. The treat ment
apparatus as set forth in claim4, wherein the cassette accommodati ng
vessel includes a main body and a bottom portion detachably di sposed on the
mai n body through | ock neans, and the vessel bottom portion holding table

i ncl udes rel ease neans for releasing the | ock neans so as to separate the
bottom portion fromthe main body. 6. Theﬂgr$gtnqg; @@Taaatus as set

forth in = -
g\\ /F\ / ; [‘/i
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claim1l1, wherein said input/output chanber includes: a carrier transfer for
transferring the cassette to said | oadi ng chanber; and transfer neans for
transferring the cassette received by said cassette receiving mechanismto
the carrier transfer. 7. The tridatadfent apparatus as set forth in claim
6, wherein the carrier transfer includes: a light emtting unit for
emtting a light beamto the workpiece contained in the cassette; and a
light receiving unit for receiving a light beamreflected fromthe

wor kpi ece so as to obtain information about the nunber of the workpieces
and positions thereof. 8. The treatnent apparatus as set forth in
claim1, wherein said input/output chanber inclaudes a ventilation - 68 -
unit for formng a down flow or a circulation of clean air there within. 9.
The treatnment apparatus as set forth iné%eﬂrnlq wher ei n sai d i nput/ out put
chanmber includes a carrier stock stage f tenmporarily stocking the
cassette. 10. A treatnment appar @u® nprising: a treatment chanber
for performng a predetermned tr 04 rya workpi ece contained in a
hol di ng menber; a | oading c avidgl A tiransfer nmechani smfor |oading

and unl oadi ng the hol di ng menmber cantailnigg it he
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wor kpi ece into and fromsaid treatnent chanber; an input/output chanber for
transferring a cassette accommodati ng vessel accommobdating a cassette and
for inputting and outputting the workpi ece contained in the cassette to and
from said | oadi ng chanber; a cassetf&/8Bcomodati ng vessel port for
connecting said input/output chanber and an outside thereof and for hol ding
a cassette accommpdati ng vessel conveyed fromthe outside; receive neans

di sposed in said input/output chanber, for receiving the cassette
accomodati ng vessel held on said cassette acconmpdati ng vessel port to the
I nside of said input/output chanber; a cassette extracting stage disposed
bet ween sai d i nput/out put chanber and said | oadt ng chanber, for extracting
the cassette fromthe cassette accommpdati ng vessel; and vessel transfer
nmeans di sposed in said input/7outjput chanber and for transferring the
cassette accommodating vessel regeived Uy-saLg rec@yle neans to said

cassette extracting stage. 202 a04 treatpent apparatus as set forth in
69 - claim 10, wherein sai d inpufl/output chanber intludes a carrier stock
stage for tenporarily stockiggztffe cassett€onm.  THEULT nt apparat us
as set forth in claima10, v\,hereip\r _— 2_(_)% — ,”ﬁfone
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said | oading chanber is a |load | ock chanber airtightly partitioned from
sai d input/output chanber. 13. The treatnment apparatus as set forth in
claim 12, wherein said cassette extracting stage conprises a casi ng openi ng
to said | oading chanber, and includt®®& ceiling hol ding portion having a
cassette inlet hole, for holding the cassette accommpdati ng vessel, the
cassette inlet hole being airtightly closed by the cassette accommobdati ng

vessel . 14. The treatnment apparatus as set forth in claim 13, wherein
the ceiling holding portion has a vessel holder for securing the cassette
acconmodati ng vessel at a gPddet ern ned ) | £=0n on the ceiling hol ding
portion. 15. The treatment appar ajgypg as Set= Q :Qlclain113, wher ei n

a cassette extracting mechanismiys prowi ded for g{tracting the cassette

fromthe cassette accommolfating vesser hel d at the geiTT1ng hol di ng portion
16. The treatnment appafatus_as28Bt for28in cl ai [r@86 Wherein the
cassette extracting mechap STEPHC| udggoa Vessel bot lom poyti on hol di ng
table for airtightly closiyng 3330 § te i28lat hol g, 6? hol di ng t he
cassette accommodating vegsellc 4 o fhailsj Ipland—fgewgrmg t he cassette
- 70 - 17. The treat meft a@@araa__ se\-forth Fn (
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claim 16, wherein the cassette accommodati ng vessel includes a main body
and a bottom portion detachably nounted on the main body through | ock
nmeans, the vessel bottom portion holding table including rel ease neans for
rel easing the lock neans so as to s@F#dR& e the bottomportion fromthe nain
body. 18. The treatnent apparatus as set forth in claim10, wherein a
circulation of clean air is fornmed within said | oadi ng chanber, the
at nospheric pressure in said | oadi ng chanber bei ng higher than the
at nospheric pressure in said input/output chanber. 19. The treat nment
apparatus as set forth in claim18, wherein the cassette extracting stage
I ncl udes a ceiling holding portion having a cassette inlet hole, the
ceiling holding portion being adapted to hold the cassette accommodati ng
vessel . 20. The treatment apparatus as set forth i 2@l aim 19, wherein
the ceiling holding portion includes a vessel holder fgr securing the
cassette accommodating vessel at a predeterm ned positfon on the ceiling
hol di ng portion. 21. fie freat ment apparatus as set forth in claim 20,
wherein a cassette extraiiing mechani sm i s_provided for extrjacting the
cassette fromthe cassetfl¢ a@OBnD 'r'rrg—ves-sia d on the [ei-B®lg hol di ng
.

portion. 22. The tre m 21, wherein

1

4l ment apparatu orth in clg
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- 71 - bottom portion holding table for holding the cassette acconmodati ng
vessel, for raising and |lowering the cassette. 23. The treat nent
apparatus as set forth in claim?22, wherein the cassette accommobdati ng
vessel includes a nmain body and a bot&/63f porti on detachably nounted on the
mai n body through | ock neans, the vessel bottom portion holding table

i ncluding rel ease neans for releasing the | ock neans so as to separate the
bottom portion fromthe nmain body. 24. A treatnment appar atus,
conprising: a treatnment chanber for performng a predeterm ned treatnent
for a workpiece contained in a holding nenber; a |oading chanber for

| oadi ng and unl oadi ng the hol di ng nenber contaifing the workpiece into and
fromsaid treatnent chanber; a pass box for tenporarily storing an
accomodati ng vessel conveyed fromthe outside of said treatnment—apparatus,
sai d accommpdati ng vessel including a main body and a |ig frtightly
contai ni ng the workpi ece; gas suppl y/lexhaust neans for substitutliing the

at nosphere in said pass box with fg ijnert gas; a lid renovi AR Sm

di sposed in said pass box and for %aning the Lizidfrom t he|mai n “Dody of
the accommpdating vessel ; and transf¥rring réﬁﬁé%for transferring the

wor kpi ece contai ned in the accommdat|i ng vessel tlo said | oading
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chanber. 25. The treatnent apparatus as set forth in claim24, wherein
t he acconmmodati ng vessel includes a ventilation valve, and the inside of

t he acconmpdati ng vessel is negativel ressured, said |id renoving
mechani sm i ncl udi ng a val ve operati%%yﬁgrtion for opening the ventilation
val ve and lid separating neans for separating the lid fromthe nmain
body. - . 26. The treatnent apparatus as set forth
in claim?24, wherein a nozzle for blowing an [err] gas into the workpiece
contained in the holding nenber, is disposed at an upper portion of said

| oadi ng chanber. 27. A treatnment apparatus, conprising: a treatnent
chanber for performng a predeterm ned treatnent for a workpi ece contained
in a holding nenber; a |oading chanmber communicating with the outside of
said treatnent chanber through an inlet/outlet opening, for |oading and

unl oadi ng the hoTdi enber into and fromsaid treatnment chanber; a box
hol di ng nechanuggégohding ccomuodat i ng_vessel having gain body and a
lid fromthe o Ede pf| s oadi ng chanber so as to cl t he
inlet/outlet openingfpifth the Iid, s3R® acconmodating vessel airtightly
contai ning the workpirege; a 1id renannq—onghygquqj§m for nornally
closing the inl et/out/ o5 EnS| ie 2b§Sal C{_._I ozli | Tlg, 20l a
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chanber and for renmoving the Iid of the accommobdating vessel held by said
box hol di ng nmechani smyso as to make the inside of said accommpbdating vessel
communi cate with the i'nside of said “padlng chanber; and transfer means for
transferring the workpiece cont ai netP414P t he acconnndatlng vessel held at
the inlet/outltet opening to said |oading chanber. 28. The treat nment
apparatus as set forth in claim27, wherein the accommobdati ng vessel

i ncludes a ventilation valve, and the inside of the accomobdati ng vessel is
negatively pressured, and wherein said |lid renoving nmechani smincludes a
val ve -73- operating portion for to opening the ventilation valve, and
lid separating neans for separating the lid fromthe main body by sucking
the lid. 29. Treat nent apparatus substantiglly as hereinbefore described
with reference to the acconpad§ hg\ 341
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