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BESCRI PTI ON WAFER TREATMENT APPARATUS AND

WAFER TREATMENT METHOD 5 TECHNI CAL FI ELD

The present invention relates to a wafer tieat ment apparatus and a

waf er treatnment nethod. 10 BACKGROUND ART
Efforts have been made to devel op a cl cassette (hereinafter
referred to sinply as "cl osed cassett@%%%gﬁpﬁ(&d to avoid the

contam nation of sem conductor wafers (hereinafter referred to sinply
as "wafers”") with particles (Mnthly 1 ) uct o rid, January,
1997). As shown in Fig. 10, t R ﬁ%%yggﬁ e %Nﬁgs a cassette body
10 for containing, for exanpWareER TREZEPMENTEMETEODY and a |id 11 capable

of herneti cgal |y

TECHNICAL, FIELD
The present invention relates to a wafer treatment
apparatus and a wafer treatment method.

10 ' BACKGROUND ART

Efforts have been made to develop a closed wafer cassette
(hereinafter referred to simply as “closed cassette”) intended
to avoid the contamination of semiconductor wafers (hereinafter
referred to simply as »wafers ") with particles (Monthly

15 Semiconductor World, January, 1997). As shown in Fig. 10, this
closed cassette 1 has a cassette body 10 for containing, for
example, thirteen wafers W, and a 1id 11 capable of hermetically
closing an opening formed in one side of the cassette body 10.
The 1id 11 can be fastened to the cassette body 10 by means of

20 a key, not shown.

A method of using this closed cassette 1 will be described
as used in combination with a heat treatment apparatus. Aworking
zone S1 in which the closed cassette 1 is carried by an operator
or a carrying rdbot, and a loading zone S2 of a cleanliness higher

25 than that of the working zone S1 are separated from each other
by a wall 13. The closed cassette 1 is joined to a surface of

_ the wall 13 on the side of the working zone S1 so as to correspond
to a gateway 14 formed in the wall 13. In Fig. 10, indicated at
15 is a cassette table. Normally, the gateway 14 is closed by

30 a door 16. The lid 11 is opened by an.opening device 17 built
on the door 16. '

After removing the 1lid 11 from the cassette body 10, the
1id 11 is carried into the loading zone S2 together with the door
16 by a door operating mechanism 18 which moves the door 16

35 vertically and horizontally. Then, the wafers W are taken out
of the cassette 1 by a transfer mechanism, not shown, disposed
in the loading zone S2.



cl osing an opening fornmed in one side of the cassette body 10. The |id
11 can be fastened to the cassette body 10 by neans of 20 a key, not
shown. A nmet hod of using this clhosed cassette 1 will be

descri bed as used in conbination with heat treatnment apparatus. A
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10 In this thermal treatment appératus, the loading zone S2
is kept at a positive pressure higher than that in the working
zone S1 so that clean air flows from the loadirig zone S2 into
the working zone S1 to prevent particles from entering the loading
zone S2. The positive pressure in the loading zone S2 is higher

15 than the atmospheric pressure by, for example, 1 Pa or above,
preferably, by about 500 Pa.

The interior of the closed cassette 1 is purged by clean
air or nitrogen (N,) gas. The pressure in the cassette 1 is
approximately equal to 1 atm, the atmospheric pressure. Since

20 the pressure in the closed cassette 1 is slightly lower than that

| in the loading zone S2, the 1id 11 is difficult to open when an
effort is made to open the 1id 11 after joining the closed cassette
1 tothewall 13 with the opening of the closed cassette 1 coincided
with the gateway 14, and large power is necessary to drive the

25 door operating mechanism 18 for removing the lid 11 from the
cassette body 10.

The temperature of the wafers W immediately after the
completion of the thermal process is, for example, on the order
of 100°C. If the wafers W heated at about 100°C is put in the

30 closedcassettel and thewafers Warecooled to a room temperature,
the pressure in the closed cassette 1 drops to a pressure slightly
below the atmospheric pressure. Accordingly, large power is
necessary for removing the 1lid 11 from the cassette body 10 when
opening the cooled closed cassette 1 at the cleaning station to

35 take out the wafers W from the closed cassette 1 because the
cleaning station is kept at the atmospheric pressure.

If the pressure in the closed cassette 1 is lower than the



7

2 ‘ In the | oading zone S2, the wafers Ware transferred to a

waf er boat, not shown, and the wafer boat carrying the wafers W are
carried into a thermal treatnent furnace tsvsubj ect the wafers Wto a
predeterm ned thernmal process. The wafers 5 processed by the thernmal
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to naught the pressure difference between the interior of the

closed cassette and a clean atmosphere in which the closed
cassette is to be opened, and a wafer treatment method to be
carried out by the wafer treatment apparatus.

15 According to a first aspect of the present invention, a
wafer treatment apparatus comprises: a wafer cassette having a
cassette body provided with an opening in one side thereof for
accommodating a wafer, and a 1id capable of hermetically closing
the opening of the cassette body; a cassette table for supporting

20 the wafer cassette thereon, disposed in a working environment
separated from a clean environment by a wall; a normally closed
valve disposed at a through hole formed in the cassette body or
the 1id; and a vent pipe capable of being inserted through the

~ valve to allow the interior of the wafer cassette to communicate

25 with the clean atmosphere.

According to the present invention, the wall may be
provided with a gateway at a position corresponding to the wafer
cassette as mounted on the cassette table, and the gateway of
the wall may be closed by a door.

30 According to the present invention, the through hole may
be formed in a bottom wall of the cassette body, the valve may
be placed at the through hole, and the vent pipe may have one
end part projecting upward from the cassette table.

According to the present invention, the through hole may

35 be formed in a side wall of the cassette body or the 1lid, the
valve may be placed in the through hole, the vent pipe may have
one end part projecting from the wall.



effort is nade to open the lid 11 after joining the closed cassette 1
to the wall 13 with the opening of the closed cassette 1 coincided

with the gateway 14, and | arge power is negessary to drive the 25 door
operating nechanism 18 for renoving the Ii& 11 fromthe cassette body
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cassette body may be provided with a connecting projection

surrounding the valve and defining the through hole, the cassette

10 table may be provided with a table projection capable of being
mated with the connecting projection, and the vent pipe may have
one end part held by the table projection.

According to a second aspect of the present invention, a
wafer treatment method comprises the steps of: preparing a wafer

15 cassette having a cassette body provided with an opening in one
side thereof for accommodating a wafer, and a lid capable of
hermetically closing the opening; placing the wafer cassette on
a cassette table disposed in a working atmosphere separated from
a clean atmosphere by a wall having a gateway; connecting the

20 interior of the wafer cassette to the clean atmosphere; removing
the 1id from the cassette body, and taking out the wafer through
the opening of the cassette body from the wafer cassette and
carrying the wafers into the clean atmosphere through the gateway
of the wall.

25 According to a third aspect of the pi'esent invention, a
wafer treatment apparatus comprises: a wafer cassette having a
cassette body provided with an opening in one side thereof for
accommodating a wafer, and a 1id capable of hermetically closing
the opening of the cassette body; a cassette table for supporting

30 thewafer cassette thereon; a normally closed inlet valve attached
to a gas inlet port formed in the cassette body or the 1lid; a
normally closed outlet valve attached to a gas outlet port formed
in the cassette body or the 1lid; a gas supply pipe capable of
being inserted through the inlet valve into the wafer cassette

35 when the wafer cassette is placed on the cassette table; a gas
exhaust pipe capable of being inserted through the outlet valve
into the wafer cassette when the wafer cassette is placed on the



pressure in an atnosphere in which the closed cassette 1 is to be

opened, the gas prevailing in the atnosphere will bl ow suddenly into
the cassette 1 upon the renoval of the Iid511 fromthe cassette body
10, blowi ng up particles. 5 _ DI SCLOSURE OF THE

| NVENTI ON The, present i nvention has been de.in. _view of those
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waf er treatpgent nmethqod taq be carri.ed aut by _th fer .treatment
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the wafer cassette to conmuni ca W e clean a
closed cassette of Fig. 4;

Fig. 6(a) is a sectional view of assistance in explaining
the function of a valve; '

15 Fig. 6(b) is a sectional view of assistance in explaining
the function of a valve; .

Fig. 7 is a sectional view of another closed cassette;
Fig. 8(a) is a sectional view of a wafer treatment apparatus
in a second embodiment according to the present invention;

20 Fig. 8(b) is a sectional view of the wafer treatment
apparatus in the second embodiment according to the present
invention; '

Fig. 9(a) is a sectional view of a wafer carrying mechanism
in a third embodiment according to the present invention;

25 Fig. 9(b) is a sectional view of the wafer carrying
mechanism in the third embodiment according to the present
invention; and ,

Fig. 10 is a sectional view of a prior art closed cassette.

30 BEST MODE FOR CARRYING OUT THE INVENTION
Preferred embodiments of the present invention reduces the
pressure difference between the interior of a wafer cassette and
a clean atmosphere of a pressure different from that in the
interior of the wafer cassette before removing a 1lid from the
35 wafer cassette in the clean atmosphere by allowing the interior
of the cassette to communicate with the clean atmosphere.
Fig. 1 shows a thermal treatment apparatus as a wafer



According to the present invention, the wall may be provided with a

gateway at a position corresponding to the wafer cassette as nounted on
the cassette table, and the gateway of 6the wal | may be cl osed by a
door. 30 According to the present rnvention, the through hol e may

be formed in a_bottomwall_ of the casseft : '
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P
' atmosphere” means an atmosphere in the working zone S1. The wall
2 is provided with a gateway 21 through which wafers are
10 transferred. Aclosedcassette3 (hereinafter referred to simply
as “cassette 3”) is closely joined to a surface of the wall 2
on the side of the working zone S1 so as to coincide with the

gateway 21.
The cassette 3 will be described with reference to Figs.
15 2to 5. The cassette 3 has a cassette body 31 provided with wafer
shelves 30 for accommodating and supporting, for example,
thirteen wafers W in a vertical stack and an opening 33 formed
in one side thereof, and a 1id 32 capable of hermetically covering
the opening 33. The 1lid 32 is fitted in a step formed around the
20 opening 33. The cassette body 31 is provided with a flange 31la
surrounding the opening 33.
The 1id 32 is provided, for example, with two keyholes 34.
The 1id 32 is fastened to the cassette body 31 by inserting keys
35 included in a 1id operating mechanism, which will be described
25 later, in the keyholes 34 and turning the keys 35 to project
locking pins, not shown, from the upper and the lower edge of
the 1id 32.
As shown in Figs. 3 and 4, a base plate 41 substantially
the same in shape as the bottom wall of the cassette body 31 is
30 connected to the bottom wall of the cassette body 31 of the
cassette 3. The base plate 41 is spaced from and connected to
the cassette body 31 by cylindrical connecting projections 42a
to 42c. The connecting projections 42a and 42c are formed at the
substantially middle parts of the opposite longitudinal side
35 edges of the bottom wall of the cassette body 31, and the
connecting projection 42b is formed in a substantially central
part of the bottom wall of the cassette body 31.



5 be controlled by a controller which controls the control valve on the

basis of a signal provided by the detector swtch. According to
the present invention, the bottomwall of the cassette body nmay be
provi ded with a connecting projection urroundi ng the val ve and

defining the through hole, the cassette 10 ,tahle be ovided with_.a
tabl e projection capﬁ%ﬁlb%fth?e‘i’?{&‘ec‘:lnﬁeﬁfiﬁil%tﬂ-ﬁw@yacmgéi:;{ﬁﬁ %Fin?%%‘?i on,
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having a cassegbgn&hngPpyiefion A5b MasoReNipperi ehdpart openiidg iy epé for
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a wafer, "and lid, capabl e of hernetical ly cl]osing the
openi no. iy GaPeaitekoty 3asaM @ lgwer Snd path Geraing putafas $hetuph
wor ki ng at mos phRé ehasp grlaited 41, 0M conrectlidgnholavsphexeerts ahweughhtheng a
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and carrying the waferg into the clean atnosphere through the gateway
of the wall. Zggnnectlng i@iﬁ ﬂi%hg to a third aspect of the present
i nvention,10 waf Rs ghoval daNFigpBaiat a ot vies; a vadirer5 cias fdtted

0 St ng” R HERLE 3 P D Bhad SR o e
openi ng of theconssetting poojectionaé2lzs t Ehe atsllvefois aupebastigplate, such '
as a rubber plate, provided with a cruciform incision 5a and has
a peripheral part fixed to the inner surface of the connecting
15 projection42b. Normally, the incision 5aof thevalve5 is closed
. to keep the interior of the cassette 3 sealed hermetically.

The cassette 3 is placed on a stage 61 included in a cassette
table 6 disposed in the working zone S1 with its opening 33
corresponding to the gateway 21. The stage 61 is supported on

20 a stage support 62 capable of moving toward and away from the
wall 2 along guide rails 63 laid on a base 64.

The stage 61 is provided on its upper surface with, for
example, three table projections 6la at positions respectively
corresponding to the recesses 43 of the connecting projections

25 42aand 42c and the connecting hole 44 of the connecting projection
42b. The table projections 6la are fitted in the recesses 43 and
the connecting hole 44 of the cassette 3 to position the cassette
3 on the stage 61. The valve 5 is positioned in the connecting
projection 42b so that the table projection 6la may not interfere

30 with the valve 5 when the cassette 3 is set in place on the stage
61.

A vent pipe 51 of an outside diameter smaller than the
inside diameter of the connecting projection 42b is extended
through the table projection 6la corresponding to the connecting

35 projection 42b among the three projections 6la so as to project
from the upper end of the projection 6la. The vent pipe 51 has

one end part which projects through the cruciform incision 5a



30 the wafer cassette thereon; a normal Iy closed inlet valve attached

to a gas inlet port forned in the cassette body or the lid; a normal | y
cl osed outlet valve attached to a gas outlgt port forned in the
cassette body or the lid; a gas supply pipe capable of bei ng inserted
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cassette, support 62 is moved toward and away from the wall 2.

Normally closed control valve 52 is piaced in the vent pipe
51. The control valve 52 is opened gradually by a control signal
provided by a control unit 53 when a detector switch 53a is closed

10 by placing the cassette 3 on the cassette table 6. In this
embodiment, the vent pipe 51 and the valve 52 constitute a
connecting means. Although the wall 2 and the cassette table 6
are shown in Fig. 1 as positioned on the front side of their normal
positions for convenience, actually, the wall 2 and the cassette

15 table 6 are at positions nearer to a transfer mechanism, which
will be described later.

A door 71 for hermetically closing the gateway 21 of the
wall 2 is disposed opposite to a surface of the wall 2 on the
side of the loading zone S2. The door 71 is formed in a shape

20 and a size that enable the door 71 to cover the gateway 21 and
a part of the wall 2 surrounding the gateway 21. A door operating
mechanism 7 has a lifting unit 72 provided with a lifting rod
72a connected to the door 71 and capable of vertically moving
the door 71, and a base 73 for horizontally moving the lifting

25 unit 72. A lid handling device 74 for handling the 1id 32 of the
cassette 3 is combined with the door 71. The 1id handling device
74 is provided with a key operating mechanism 75 for horizontally
moving and turning the keys 35.

A thermal treatment furnace 81 for processing wafers by

30 a thermal process is installed in the loading zone S2. A wafer
boat 82 is disposed below the thermal treatment furnace 81. The
wafer boat 82 holding, for example, 150 wafers in a stack is
carried into the thermal treatment furnace 81 by a boar elevator.
Wafers are transferred between the cassette 3 and the wafer boat

35 82 by a transfer mechanism 83 provided with five support arms
83a to carry, for example, five wafers at a time. The transfer
mechanism 83 is also able to carryonewafer at atime. The support



Fig. 3 is a sectional view of the closed cassette as joi ned to a wall;
10 Fig. 4 is a perspective view of the closed cassette;

Fig. 5is a bottomview of a connecting prgjection of the cl osed
cassette of Fig. 4, Fig. 6(a) 2 a sectional vi ew of assistance

in explainin t function of ,a,v 6 | S
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10 zone S2, and is kept at a positive pressure higher than that of
the working zone S1 to prevent the entrance of particles into
the loading zone S2. The pressure in the loading zone S2 is higher
than the atmospheric pressure by 1 Pa or above, preferably, by
about 500 Pa. :
15 As shown in Fig. 6(a), the cassette 3 is positioned so that
the table projection 6la of the stage 61 of the cassette table
6 is aligned with the connecting hole 44 of the connecting
projection 42b, and then the cassette 3 is placed on the stage
61 with the projection 6la fitted in the connecting hole 44 of
20 the connecting projection 42b. In this state, the_ end part of
the vent pipe 51 projecting from the table projection 6la of the
stage 61 is forced to wedge through the cruciform incision 5a
of the valve 5 into the cassette 3. Then, the stage support 62
is pushed by a pushing mechanism, not shown, against the wall
25 2 so that the opening 33 of the cassette 3 coincides with the
gateway 21.

When the cassette 3 is placed on the cassette table 6, the
valve 5 is opened by the vent pipe 51, the end part of the vent
pipe 51 projects into the cassette 3, the detecting switch 53a

30 is closed, and the control unit 53 gives a control signal to the
control valve 52 to open the control valve 52. Consequently, the
interior of the cassette 3 communicates with the loading zone
S3 by means of the vent pipe 51, nitrogen Qas or clean air flows
from the loading zone S2 of a pressure higher than that in the

35 cassette 3 into the cassette 3. The flow of the nitrogen gas or
the clean air is controlled by the control valve 52. Thus, the
pressure difference between the loading zone S2 and the interior



preséure di fference between the interior of a wafer cassette and a

cl ean at nosphere of a pressure different fromthat in the I nterior of
the wafer cassette before renoving a lid ff mthe 35 wafer cassette in the
cl ean atnosphere by allowing the interior of the cassette to

communi cate with the cl ean_at ngsphere. Fig..1l sho t.her nal
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the 1id 32 of the cassette 3, and the keys 35 are turned to retract
the locking pins so that the 1lid 32 is unlocked. Then, the base

10 73 of the door operating mechanism 7 is moved away from the wall
2 to remove the door 71 from the wall 2, and then the door 71
is lowered by the lifting unit 72. Consequehtly , the door 71 is
moved away from the doorway 21 and the lid 32 is removed from
the cassette body 31. '

15 Subsequently, the support arms 83a of the transfer
mechanism 83 are advanced into the cassette 3 to support the five
wafers W simultaneously on the support arms 83a, and the wafers
W are transferred to the wafer boat 82. After the wafer boat 82
has been loaded with, for example, 150 wafers W, the wafer boat

20 82 is lifted up by the boat elevator, not shown, into the thermal
treatment furnace 81, and the wafers W are subjected to a
predetermined thermal process.

Thus, the wafer treatment apparatus makes the interior of
the cassette 3 communicate with the loading zone S3 before the

25 1id 32 is removed to reduce the pressure difference between the
interior of the cassette 3 and the loading zone S2 to néught.
Accordingly, any pressure is not acting on the lid 32 when the
1lid 32 is removed from the cassette body 31 and hence the lid
32 can easily be removed from the cassette body 31. Therefore,

30 thedoor operatingmechanism 7 canbe driven by small power. Since
there is no pressure difference between the interior of the
cassette 3 and the loading zone S2, gases will not blow suddenly
into the cassette 3 upon the removal of the 1id 32 from the cassette
body 31 and particles will not be blown up.

35 . Since the flow of nitrogen gas or clean air can be
controlled so that nitrogen gas or clean air flows at a low flow
rate in the initial stage of supplying nitrogen gas or clean air



as "cassette 3") is closely joined to a surface of the wall 2 on the

side of the working zone S1 so as to coincide with the gat eway 21.
The cassette 3 will be described with refgqnence to Figs. 15 2 to 5. The
cassette 3 has a cassette body 31 provided w th wafer shel ves 30 for

accommodating and s rti.n for e l,e, thirtee fers Wi
vertical st ackgﬁ% f&fé)gﬁ@ﬁ’%ﬂg 39n¢ ﬁgﬁ‘t‘) th]encaﬁéeéﬁ_%e% %é@‘? f%ﬁ a%fl id
?_Zt tcaga_bl e ofthﬁtigﬁﬁémghhwmexéeadtn] Iaﬁlzsoincﬂéas_edpgz%édt@l&&. mmsl,imegmaden
itted in a s or around the openi.ng .33, JThe te [
provi ded with gﬂ?“l’ fidfegen gag % aﬁb elngnT‘ﬂ% é%sss&tte 3"8dl g%hias
:cid 32 ijs proxéﬁlpplres‘sad anagphfti%ié&atrmnbwhbd:m . The lid 32 is
astened tq the cassgtt 31. dnsgrti . ' ' lid
operating chani smﬁﬁ\iq@??iﬁny?¥ojoeé§‘:&8§cﬁ%§§9§§8x$]a%¥:yfﬁiré%egggé}hdo?gg 3|4
and turning theohmyctilfy projection 42b semvki iy positiondingsthwvcasisetiret Be
upper and the |ower edae li_d 3 | Las. 3
and 4, a base B?Qﬁe #&&%&Faﬁ?‘?@?ﬁ‘y agd ?PI% %%1%(3 isncgﬁg%éfa t ée%&%’ ?‘(i)m
wal | of the cabpethe vientlypiide 54 witen theneassettieo 3t e postitdoned dorgecthy
cassette bod t t ' L
and connect et 69 the CAfgerte BHIE b phe, Pfc PR Byl BablyeaTioheq™

proj ecti orld 42with the w&we Bhe connecting projections 42a and 42c are

o™ chmes or ERLSAEE befifbep BNty L Sty pipicdonl

42b so that the table projection 6la may not interfere with the
valve 5 when the cassette 3 is set in place on the stage 61, a
filter 54 for trapping particles may be disposed above the valve

15 5 in the connecting projection 42b, and the length of the end
part of the vent pipe 51 projecting from the projection 6la may
be determined so that the extremity of the end part of the vent
pipe 51 is positioned between the valve 5 and the filter 54 when
the cassette 3 is set in place on the stage 61 as shown in Fig.

20 7 to prevent blowing up particles instead of preventing blowing
up particles by using the control valve 52.

A wafer treatment apparatus in a second embodiment
éccording to the present invention will be described below. The
wafer treatment apparatus in the second embodiment differs from

25 that inthe first embodiment in that a 1id 32 included in a cassette
3 is provided with a valve 55, and a vent pipe 56 is held on a
door 71 at a position corresponding to the valve 55 on the 1lid
32 as shown in Fig. 8(a). The vent pipe 56 has a front end part
projecting from the door 71 into a working zone S1 perpendicularly

30 to a surface of the door 71 facing the working zone S1, and a
rear end part opening into a loading zone S2. The wafer treatment
apparatus in the second embodiment is the same in the constitution
of the valve 55 and in other respects as that in the first
embodiment. The vent pipe 56 may be provided with a control valve

35 52 and a filter 54. _

As shown in Fig. 8(b), when the cassette 3 is joined to
a wall 2, the front end part of the vent pipe 56 wedgés through



connecting projection 42b is formed in a substantially central part of

the bottomwall of the cassette body 31. Each of the
connecting projections 42a and 42c has a Clbosed upper end part, and a
| ower end part, i.e., an end part on the side of the base plate 41,

provided with a recess 43. The . _connectin Lol egtion_42h ha n er
end part openiﬁﬁlinﬁtltﬁlt’ﬂe'sasfoﬁ%géﬂé"%g Vg%sgﬂrﬁ{%qﬁth&/@?s%‘%}:epgr% 8§§ni.ng
e O e T e ol + he. chsont i acan po
I Ng projection : . ne. 1.NsSi 0 e C tt can
connected to tfbl GERURLGY WBFH&%%@%EQ@%?%% %Sggetﬁ%adﬁ% z8fie
g Ohne?,t It ?gdhol 82 44helPressure infthe basbette Bi §s dyualizeloritinthatvin theal ve
is fitte |

the | comectPding aPRECiote pesvenhErouphes s thont mPRERRE] Move e,
as a rubber pl ghe,1id @2 &Edthet bassettec3f dsnrémoved.on 5a and has a
peripheral part fi xeg v}a eg: ereia?:lrl]lgrrlt %5{:21%5 us’ E.nta%eliﬁ%&ﬁ%)’[djﬂ%nt according
to the present invention will be described with reference to Figs.
9(a) and 9(b). A closed cassette 36 (hereinafter referred to
10 simply as “cassette 36”) in the third embodiment is provided with
a pair of connecting projections 42b similar to the connecting
projection 42b of the cassette 3 in the first embodiment. One
of the connecting' projections 42b has an axial through hole
'serving as a gas inlet port 91, and the other connecting projection
15 42b has an axial through hole serving as a gas outlet port 92.
An upper end part of a gas supply pipe 94 (gas supply means)
of an outside diameter is smaller than the inside diameter of
the connecting projection 42b, and an upper end part of a gas
exhaust pipe 95 (gas exhaust means) of an outside diameter is
20 smaller than the inside diameter of the connecting projection
42b. The upper end parts of the gas supply pipe 94 and the gas
exhaust pipe 95 project respectively from the upper ends of
projections 93a of the upper surface of the upper wall of a purging
table 93 at positions respectively corresponding to the
25 connecting projections 42a so as to engage with the connecting
projections 42a, respectively, when the cassette 36 is set in
place on the purging table 93.
The gas supply pipe 94 is connected to a nitrogen gas source
96, i.e., a purge gas source for supplying a purge gas, such as
30 an inert gas. The gas exhaust pipe 95 is connected to an exhaust
means 97. The gas inlet port' 91 is provided with an inlet valve
91a, and the gas outlet port 92 is provided with an outlet valve
92a. The valves 9la and 92a are similar in constitution to the
valve 5.
35 _ When using the cassette 36 , wafers W are put in the cassette
36 in an atmospheric environment. The cassette 36 is placed on
~ the purging table 93 with the upper end parts of the gas supply



15 broj ection42b. Normal |y, t hei nci si on5aof t heval ve5i scl osed to keep

the interior of the cassette 3 sealed hernetically. The cassette
- 3 is placed on a stage 61 included in a cagsette table 6 disposed in
the working zone S1 with its opening 33 correspondi ng to the gateway

21. The stage 61 i uppotted S 82 fs L N
toward and avva?l?? (Sjgrﬁst (% %8 %géjlé%agggngfg%i%%gﬁgg&ﬁ% ;‘:rl]l%alggé% 24.
The stage 61 iwsa)e Oliaddibmosed atupmegas uirfleteport (91 ,fand the ewtigl wvalver ee
tabl e projecti POSi ti 0 r ' i 0 e
recesses 43 of 8?%e£is§r?%t§8t ?ﬁgéﬂp?r gjggcﬁ%é %%Z%%’ arne&%%%gign % hrigltto the
connecti ng hol eagigetdfe t36e6 connecti ng projection 42b. The table
proj ections 6la are | | he eg.43:an LonaGtd | e
44 of the gjassette 3§%é%®5%1&ﬁ ?%:éigog@sgpt gl&'cb(?)dnrtpﬁeastage G?Q 'Ell'ﬁe
valve 5 i s posevacustted hyttthe eshaust megns 97 yhile aitsagenigasois wapplhed
tabl e proj ecti g 53 JBe led BESHLH £ndhattichlin! G ¥8l¥EeDEMOhidicthe

Sel | e stage . A

cassette 3 is n plrace on . . vent pipe 51
of an outside dassette 3Hmis| purgedgnadnally phisaie k¥ aibregenidathe

connect i ng proj ect | oRef2p {i%e gt 36 Ha¥ @3 Hadn' Bakgedr OF Lt oBy6la
g

corresponding to the connecting 35 projection 42b anmon e three
proj ect i orkd 618itrogen gasprdieceassetter 3o st hiftgshup fxom the pREIHRGLaBLEON

Srlﬁéi ngremviegg  BsRadis Rafried tONEhERExOAreathibht sRELLER] Bubhr g tnehfial
treatment station. When the cassette 36 is lifted up from the
purging table 93 and the gas supply pipe 94 and the gas exhaust
pipe 95 are drawn out from the cassette 36, the respective

15 incisions of the inlet valve 9la of the gas inlet port 91 and
the outlet valve 92a of the gas outlet port 92 are closed to seal
the cassette 36 hermetically. Thus, the hermetically sealed
cassette 36 is carried to the next processing station. The
cassette 36 is placed on a cassette table 6 at the next treatment

20 station for a thermal process. Then, the gas inlet port 91 and
the gas outlet port 92 serve as connecting holes.

The gas inlet port 91 and the gas outlet port 92 enable
the interior of the cassette 36 to communicate with the loading
zone S2 and enables the cassette 36 to be purged easily. The gas

25 inlet port and the gas outlet port 92 may be formed in the lid
32 of the cassette.

The foregoing embodiments may be provided with a valve or
valves each consisting of a plurality of elements instead of the
valves 5 and 55 each provided with the incision 5a. For example,

30 a valve normally kept in a closed state by a spring or the like
and capable of being opened by pressure applied thereto by the
vent pipe 51 when the cassette is placed o the stage 61 may be
employed. The vent pipes 51 and 56 need not necessarily be
provided with the control valve 52 and the filter 53.

35 According to the present invention, the 1id of the cassette
can easily be removed by reducing the pressure difference between
the interior of the closed wafer cassette and the clean atmosphere



of the valve 5 into the interior of the cassette 3 when the cassette 3
is put in place on the stage 61, and the other end part extended

t hrough and projecting fromthe wall 2 intf%the | oadi ng zone S2. The
vent pipe 51 is extended so that the opposite end parts thereof 5 nmay not

be dislocated {romt et. positions eyen Lt .th t,.age S 62.1.S
noved toward anf 39\%‘#}%? rsbcﬁ;ﬁogﬁerﬁﬁ?w‘l? e 14 ! gnél\%%nﬁ"ﬁﬁe/rcﬁg%{%é ceo%fa bol
val ve 52 is pl smedthly thee puergedpoPeair. 51. The control valve 52 is opened

gradually by a control signal provi ded by a control unit 53 when a
detector switch 53a is-closed 10 by placing the cassette 3 on the cassette
table 6. In this enbodi nent, the vent pipe 51 and the valve 52
constitute a connecting means. Al though the wall 2 and the cassette
table 6  -are shown in Fig. 1 as positioned on the front side of their
nor mal positions for conveni ence, actually, the wall 2 and the cassette
15 table 6 are at positions nearer to a transfer nmechanism which w | |
be described later. A door 71 for hernetically closing the
gateway 21 of the wall 2 is disposed opposite to a surface of the wall

2 on the



si de of - the Ioadr ng zone S2. The door 71 is fornmed in a sha e 20 a
size that enable the door 71 to cover the gateway 21 and

- wal | 2 surrounding the gateway 21. A door ;gperating

lifting unit 72 provided with a lifting r& 72a connect

71 and capable of vertically noving 5h§ oor 71, and a base 73 for
hori zontally nmoving the lifting 25 uni A lid handling device 74 for

Ihagdlhl ngl t he |dl d 32 pf Ar;ﬁafer tTRasMEhE @% dratusbcomprisings he door 71. The

| andl i ng evrce | S praovi a ke f] 5

for horizontally eﬁgcﬁﬁ’lge ﬂf"ﬁbng r?ec@?g‘\{’é%%d% pggv;[@&i]?l'tﬁgz‘}u?ml

}f Lg?t FFnEZI fur Pﬁﬁ&llﬁkdﬁ.ﬁroxﬂi Qiaé &.lliwewfﬁdﬁ abyomfiodat imwea e fe,osnd @ 1id
alled in the | oadi ng zone oat 8 th

thermal treat nEMRaRLG ﬂ§ rﬁftl Yc %Fhﬁ(%’f*néﬂgﬁdﬁ %l'gnsggg‘%r?&egga le,

150 wafers in a stackchBsette €able fdrlsnpportfnghhemalferrcastseenethamane 81

by a boar el evator Waf ers ar.e transferred b sef And
the wafer boat9igposed pin,a;, |W§3 p 5gg ?1 |ve %pport
arns - 83a kfvirdrmentS by exam,e, flve waf ers at a tine. The transfer

nechani sn83i sal soabl et ocar Xonel e%r at ti ﬁspggg&%pgréhmugh hole formed

in the cassette body or the 1lid; and

a vent pipe capable of being 1nserted through the valve
to allow the interior of the wafer cassette to communicate with
the clean atmosphere.

2. The wafer treatment apparatus according to claim 1,
wherein

the wall is provided with a gateway at a position
corresponding to the wafer cassette as mounted on the cassette
table, and the gateway of the wall is closed by a door.

3. The wafer treatment apparatus according to claim 1,
wherein

the through hole is formed in a bottom wall of the cassette
body, the valve is placed at the through hole, and the vent pipe
has one. end part projecting upward from the cassette table.

4. The wafer treatment apparatus according to claim 1,
wherein 3 '

the through hole is formed in a side wall of the cassette
body or the 1lid, the valve is placed in the through hole, the
vent pipe has one end part projecting from the wall.

5. The wafer treatment apparatus according to claim 1,
wherein _

the vent pipe is provided with a control valve, the cassette
table is provided with a detector switch for detecting the wafer
cassette when the same is placed on the cassette table, and the
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arms 83a can be noved in horizontal directions, and vert eetHaSB nReplaged,
and can be turned. The operation of the wafer
apparatus will be descri bed bel ow. The nterior of th S

purged by 5 nitrogen gas after putting waters Win the cassette 3. The
pressure in the cassette I,S subst anti y_egqual th . at e
pressure. The COREFRY ‘?blﬁ’@ &5 FQn 8%7 "%%oife %@P{;%iﬁent
the formation e@bnexblerdliveToRthtnbisds of a Okt movmddthy phevda'liector

ni trogen gas from eptering the loading 10 zone S2, and is kept at a

positive press&¥e ﬁhgher t han that of t he vvork| ng zone S1 to prevent
t he entrance of particles into t he Ioadi ng zone S2. The pressure in the

| oadi ng zone S2 is higher her press Le b or.
above, preferably, b@* Theaﬁ’ag?rg’&?%l' ﬁolff aj'“6(125)
the cassette 3Wh§r§§1ﬁltloned so that the tabI e pI‘OJ ectlon 6la of the

stage 61 of the cass e h t he con ol.e 44
of the connecting %E"ﬁ cf"f 8‘1‘?13'28f glh%l cta% Fﬁe %%Snes[ giaé&%%e on
t he stage G:bnw'et:tm@ epyu jgotibnosubteurdd i d-hen vaiwecand edefngmg) [the44

of 20 the connectin ection 42b. .1n | s _st.at nd .par

the vent pipe ﬁ E‘Pr?hg H‘Sm‘:{“ﬁge{'gﬁ S'Qbigj é‘%ti ] gﬁgﬁogu?ﬁeta Oéabs?tea e

61 is forced tcpmgégemmcapghle bé berimginiatred wikh thecofnecting projection,
.and the vent pipe has one end part held by the table projection.

7. A wafer treatment method comprising the steps of:

preparing a wafer cassette having a cassette body provided
with an opening in one side thereof for accommodating wafer, and
a 1lid capable of hermetically closing the opening;

placing the wafer cassette on a cassette table disposed
in a working atmosphere separated from a clean atmosphere by a
wall having a gateway;

connecting the interior of the wafer cassette to the clean
atmosphere;

removing the 1lid from the cassette body, and taking out
the wafer through the opening of the cassette body from the wafer
cassette and carrying the wafer into the clean atmosphere through
the gateway of the wall.

8. A wafer treatment apparatus comprising:

a wafer cassette having a cassette body provided with an
opening in one side thereof for accommodating a wafer, and a 1id
cap[able of hermeticallyclosing the opening of the cassette body;

a cassette table for supporting the wafer cassette thereon;

a normally closed inlet valve attached to a gas inlet port
formed in the cassette body or the 1id;

a normally closed outlet valve attached to a gas outlet
port formed in the cassette body or the lid;

a gas supply pipe and a gas exhaust pipe capable of being
inserted through the inlet valve and the outlet valve respectively

A
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of the Qalve 5 into the cassette 3. Then, the stage support 62 IS
pushed by a pushi ng nechani sm not shown, against the wall 25 2 so that

t he opening 33 of the cassette 3 coi nci de mnth t he gateway 21.

When the cassette 3 is placed on the cass /t e table 6, the valve 5is
opened by the vent pe 51, the end rt of the vent pro cts
into the casseinko ﬁlet‘m\f%?é%?ﬁ@e b"%ﬂ‘c‘l‘h%yéfgﬁ °§s§eEF85-§ﬁ E)’ia {:ﬁ
control unit ? % apiatrol signal to the control valve 52 to open
t he control Conse bently, the interjor of the casiette 3
comuni cat es mnth th@nl gagofieurce aonnected ke e (9A§ FURPLY BPY
nitrogen gas or clean air flows fromthe | oading zone S2 of a pressure

hi gher than that in the 35 cassette 3 into the cassette The flqw gf the
nitrogen gas or 9 he THEcWATSX (theatiERt r IPPIKATHF FESOEGﬁR?cﬁo\ﬁ%QHQ g
Thus, the whéssii e difference between the | oading zone S2 and the
interior t he cassette

10 f
3 decreases gradualI?h%H%”“%V%hEBBFlis Gopnected to an exhaust means.

This Sheet Has Been Replac

TR

AW

THIS SHEET HAS BEEN
REPLACED




pressures in the |oading zone S2 and the interior of the cassette 3 are
equal i zed. After .a predetermned tinme necessary for equalizing
the 5 pressures in the |oading zone S2 the interior of the cassette
3 has ended, the keys 35 of the key operattthg mechani sm 75 of the lid
handl i ng device 74 are inserted in the ke¥holes 34 of the Iid 32 of the
cassette 3, and the keys 35 are turned ct the | ocking pins so

that the lid 32 is uglaetedderddtgient! éﬁm&i)s dﬁ.%ldédtlhfto@%rkmﬁij&“dn&g

mechanism 7 is noved away fromthe

1 71 f
The e T Lo ST h anda oating pane (82) briawafLi2hy  Arloseriaten passerse

Consequently (3§ Hasra 7é'ads‘étte boaY 31 Mnbramémm@mmpra&mémm lid
32 is renpved from t he cgésette b

8(@ ubse uent%ﬁ he
support arnms sSangFmalbly Glogedralve ( ché\'nvgﬂ?%lpfr &3%)
cassette 3 $0 wbﬁe&tlﬁ@irbm\@casseﬁﬁ €4B1&V(8)) rdﬂdp@&édlmi yhemotrk&nglmmert

arnms 83a, and th nsferred boat 82 fter

the wafer boat ( §§ Sﬂ%’? B'E\}é i9Bening, %&ﬁﬁ?ﬁ%‘g J39,4P8F (SA) *t he

waf er boat 20 whéni 8héiddseétie ps') tlfmpnaeededremmcasmwma\bne (6} o thlee -

t her mal treatpent fu ce a wafers. Wa sub ecte

predet er mi ned VERERIPS, ges @hroug% g,nc%ﬁJeo éﬁt%@%tv‘ﬂve

appar at us ﬁBkeE(SI)hQntﬁtﬂié oiamfr cassébige @S ebt enﬂab@rtrhmlmaEEJ.nrtdf tthhe

| oadi ng zo S3 bef 2 lid 3 [e d r sqgfe _

differ encefﬁet \ﬁ?gﬁ (%Ei E?\t g%?“ﬁ?%%engégse%q% gQ %’4 QOB i ng}'zone

S2 to naught. Consequently , the pressure difference between the interior of
the cassette (3) and the loading zone (S2) is reduced to naught.



Accordingly, any pressure is not acting on the lid 32 when the lid 32

is renoved fromthe cassette body 31 and hence the lid 32 can easily
be renoved fromthe cassette body 31. Therefore, 30 the door operating
mechani sm 7 can be driven by small power. Since there is no pressure
di fference between the interior of the C ette 3 and the | oading zone
S2, gases will not bl ow suddenly i[ﬂ()éfégiassette 3 upon the renova
of the lid 32 fromthe cassette body 31 and particles will not be bl own
up. 35 Since the flow of nitrogen gas or clean air can be
controlled so that nitrogen gas or clean air flows at a |ow fl ow rate
inthe initial stage of supplying nitrogen gas or clean air
fromthe | oading zone S2 into the cassette 3 and the fl ow of ni t rogen
gas or clean air increased gradually. Thus, the sudden fl ow of nitrogen
gas or clean air into the cassette 3 can be suppressed and particles
are not blown up. 5 " The table projection 6la surroundi ng vent pipe
51 and the / j
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connecting projection 42b serve in positioning the cassette 3 on the
cassette table 6, and the valve 5 can surely be opened by the vent pipe
51 when the cassette 3 is positioned correctly on the cassette table 6.
The vent pipe 51 can sinply be aligned 10 wth the valve 5. The
valve 5 may be positioned in the conng?ﬂ proj ection 42b so that the
tabl e projection 6la may not interfer th the val ve 5 when the '
cassette 3 is set in place on the stage 61, a filter 54 for trapping
particles may be di sposed above the valve 15 5 in the connecting
projection 42b, and the length of the end part of the vent pipe 51
projecting fromthe projection 6la my be determ ned so that the
extremty of the end part of the vent pipe 51 is positioned between the
valve 5 and the filter 54 when the cassette 3 is set in place on the
stage 61 as shown in Fig. 20 7 to prevent blowi ng up particles instead of
preventing bl ow ng up particles by using the control valve 52.

A wafer treatnment apparatys in a second enbodi nen according to the
present invention will be cri bed bel ow. -The ~ wafer treatnent
apparatus in the second enbodi\ne : ers f;gﬁféS that in the first
enbodinent in that alid 32 i aded in casSette 3 is provided with a
val ve 55, and a vent pipe is held on a door 71 at a position
corresponding to the vale 55 on the Iid 3 sh in Fig. 8(a). The
vent pipe 56 has a front part pr oj in e door 71 into a
wor ki ng zone S1 per pendi qul ar 8 .a_sur the door 71 facing the
wor ki ng zone Si, and a — = ' :




rear end part opening into a |oading zone S2. The wafer treatnent

apparatus in the second enbodi nent is the sane in the constitution of
the valve 55 and in other respects as that in the first enbodi ment. The
vent pipe 56 may be provided with a control valve 35 52 and a filter 54.
As shown in Fig. 8(b), when the casset j s joined to a wall 2, the
front end part of the vent pipe 56 we hrough

12 an incision 5a fornmed in the valve 55 into the cassette 3 to open
the val ve 55. Consequently, the interior of the cassette 3 is al | oned
to communicate with the atnosphere of the |oading zone S2, the pressure
in the cassette 3 is equalized with that in the 5 |oading zone S2 to
prevent troubles as those nmentioned above when the lid 32 of the
cassette 3 is renoved. A wafer treatnent apparatus in a third
enbodi ment accordi ng to the present invention will be described with
reference to Figs. 9(a) and 9(b). A closed cassette 36 (hereinafter
referred to
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10 sinply as "cassette 36") in the third enbodinent is provided with a

pair of connecting projections 42b simlar to the connecting proj ection
42b of the cassette 3 in the first enbodi nent. One of the connecting
proj ections 42b has an axial through hole serving as a gas inlet port

91, andt heot herconnecti ngproj ection 154)9%9 has an axi al through hole
serving as a gas outlet port 92. An upper end part of a gas
supply pipe 94 (gas supply neans) of an outside dianeter is snaller
than the inside dianeter of t he connecting projection 42b, and an upper
end part of a gas exhaust pipe 95 (gas exhaust neans) of an outside
dianeter is 20 snaller than the inside dianmeter of the connecting

proj ection 42b. The upper end parts of the gas supply pipe 94 and the
gas exhaust pipe 95 project respectively fromthe upper ends of

proj ections 93a of the upper surface of the upper wall qéSa pur gi ng

table 93 at positions respectively corresponding to the connecti ng
projections 42a so as to engage with the gonqecting proj ections 42a,
respectively, when the cassgtlte 36 is setl]i pl acefon the purging
tabl e 93. The ga¥ 'suppl y 41 pe [ omyected to a nitrogen gas
source 96, i.e., a purge\gas~source fflo i™g_a purge gas, such as
30 an inert gas. The gas exhgdsSt pipe 99]i L _an exhaust

means 97. The gas inlet pogt” 91 is provi dgd | ve 91a,
and the gas outlet port 292 is provided w{fh 92a. The
val ves 91a and 92a argf simlar in constitjyt
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35 When using the cassette 36, wafers Ware put in the cassette

36 in an atnospheric environnment. The cassette 36 is placed on t he
purging table 93 with the upper end parts of the gas supply

13 pi pe 94 and the gas exhaust pipe 95 wedgi ng through the inlet

val e 91a di sposed at the gas inlet po;b- and the outlet valve 92a
di sposed at the gas outlet port 92, péigively into the cassette 36
5 Subsequently, as shown in Fig. 9(b), the cassette 36 is
evacuat ed by the exhaust neans 97 while nitrogen gas is supplied into
the cassette 36 fromthe nitrogen gas source 96. Thus, the cassette 36
is purged gradually of air by nitrogen gas. After the cassette
36 has thus been purged of air by 10 nitrogen gas, the cassette 36 is
lifted up fromthe purging table 93 and is carried to the next

cassette 36 is Ilfted up fromthe bl e 93 and the gas supply

treatnent station, such as a thernal 4_ g qsnt %yatlon When t he
rg|
pi pe 94 and the gas exhaust ?
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pi pe 95 are drawn out fromthe cassette 36, the respective 15 incisions of
the inlet valve 91a of the gas inlet port 91 and the outlet valve 92a
of the gas outlet port 92 are closed to seal t he cassette 36
hermetically. Thus, the hernetically seal ed cassette 36 is carried to
t.he next processing station. The @sfPte 36 is placed on a cassette
table 6 at the next treatnent 20 station for a thermal process. Then, the
gas inlet port 91 and the gas outlet port 92 serve as connecting hol es.
The gas inlet port 91 and the gas outlet port 92 enable the interior of
the cassette 36 to conmunicate with the | oading zone S2 and enabl es the
cassette 36 to be purged easily. The gas 25 inlet port and the gas outl et
port 92 may be forned in the lid 32 of the cassette. The

f oregoi ng enbodi nrents may be provided with a val ve or val ves each
consisting of a plurality of elenents instead of the val ves 5 and 55
each provided with the incision 5a. For exanple, 30 a valve nornally kept
in-a closed state by a spring or the like and capabl e of being opened
by pressure applied thereto by the - vent pipe 51 when the cassette is
pl aced o the stage 61 may be enpl oyed. The vent pipes 51 and 56 need
not necessarily be provided with the control valve 52 and the filter
53. 35 According to the present imvention, the lid of the cassette
can easily be renoved by reducing the pr ure difference be ngg t he
interior of the closed wafer %?Fsette and/t he cl ean at nospheye
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14 to naught bef ore rermw ng the lid, and the wafer cassette can srmothly

be purged of air. CLAI V5 1.
(Arended) A wafer treatment apparatus conprising: a wafer cassette
having a cassette body provided with an opening in one side thereof for
accomodating a wafer, and a lid 7/9
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capable of hernetically closing the opening of the cassette body;
cassette table for supporting the wafer cassette thereon,
wor ki ng envi ronnent separated froma clean environnment by a wall;

a

di sposed in a

a

normal Iy cl osed val ve di sposed at a through hole formed in the cassette

body; and
allow the interior

a vent pipe capabl e of, bgi
of the wafer casse&ﬂéﬁég

g inserted through
comuni cate with t

the valve to
he cl ean

at nrosphere when the wafer cassette is placed on the cassette table,

wherein the wal

is provided with a gateway at a ppP@i on corresponding to

the wafer cassette as nmounted on the cassette tabfe—The gateway of the

wal |

Is closed by a door and the lid of the wafe# cassette co

esponds to

t he door of the gateway, 3gx formed in a
bottomwal | of the _-,------v—---=—vm-v-=—-—--m--=--—-—‘ he fhrough hol e,
and the vent pipe has one Wogt—part—prarecttRg—tHwpra—from t he{fassette
t abl e. 2. (Cancel éf 3. (Qancelghi.
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4. (Cancel ed). 5. The wafer treatnent apparatus according to claim
1, wherein the vent pipe is provided with a control valve, the
cassette table is provided with a detector switch for detecting the wafer
cassette when the sanme is placed on the cassette table, and the control
valve is controlled by a controller V\/nigp/ ntrols the-

2 control valve on the basis of a signal provided by the detector swtch.
6. The wafer treatnent apparatus according to
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claim1l1, wherein the bottomwall of the cassette bod o
Wi th a connecting projection. surrounding the val ve and def}i
hol e, the cassette table is provided with g tabl e projectijo
being mated with the connecting projection; and the vent fgi

part held by the table projection. 7. (Anmended) Awe

nmet hod conprising the steps of: prgp?awsng a wafer cdssy@

cassette body provided with an opening in one side thereof}

accomodating a wafer, and a ljd cgg:{glge of hernetically closing the

openi ng; pl actng(ApRndedle A 1 tEeFHISN L APPATALUS FRMPINSIRGSed i n

a worki ng at nospher eaSwpfsricagdséttehavihgaa mﬁbeb@dlb?r@vm& widh ag a
gat eway and a door, cl qsi nﬁ t%gggaﬁeme/%y J_s__o that th {:id 0 %ue vvafar .
cassette correSPERHRI IF PHE r thereof Bﬁﬁ?@&mﬂga N9 Aryatslyr apd g fdd
waf er cassett echpable oflifamertibas Dy el osbig thewspeninguEthe ¢askette Botypi pe
Wi ch 15 forned | n aSBBRRBNERAPPLBIoF RUREREEPY EBger CAssetrg histeone
lid fromthe cdispbsed bary,a aworkizlg ngneiitorinientwedeparatedu girdnhea opdeang of
t he cassette bod¥ fromthe wafer.cassette and carrying the wafer into the

cl ean at m)spheP(!)l f‘ﬁ?‘g‘fﬁ‘fht eaggﬁe y of the wall.
a normally closed valve disposed at a through hole formed

in the cassette body; and

a vent pipe capable of being inserted through the valve
to allow the interior of the wafer cassette to communicate with
the clean atmosphere when the wafer cassette is placed on the
cassette table,

wherein the wall is provided with a gateway at a position
corresponding to the wafer cassette as mounted on the cassette
table, the gatéway of the wall is closed by a door and the 1lid
of the wafer cassette corresponds to the door of the gateway,
and, | :
wherein the through hole is formed in a bottom wall of the
cassette body, the valve is placed at the through hole, and the
vent pipe has one end part projecting upward from the cassette
table.

2. (Canceled).

3. (Canceled).

I ]

4. (Canceled) .

5. The wafer treatment apparatus according to claim 1,
wherein

the vent pipe is provided with a control valve, the cassette
table is provided with a detector switch for detecting the wafer
cassette when the same is placed on the cassette table, and the
control valve is controlled by a controller which controls the



I

8. (Arrended) A wafer tr aratus conpri sing:
havi ng a cassette mﬁmﬁmm an opening in one side
accomodating a apabl e of hermetically cl o

openi ng of the cassette body; a cass@te table for suppgh

waf er cassette thereon; a normally closed inlet val ve-§ 1
gas inlet port contmed valve bat thenbsslis of a ségnat getovd deddyy &CToT ¢
normal 'y cl ose% (R}:het val ve attached to a gas outl et port formed

in a bottom wal fhe cassette body a gas supply pipe and a gas

exhaust pipe capable of being inserted through the inlet valve and the

outl et val ve respect i6vel y into t %Wa?ercﬁféﬁrﬁ&tv‘/gﬁg %gﬁg\qc%rg)%ﬁgq& e

is placed on the cassé€tte table, € gas supply ust
pi pe projecti ngladmniy hehexesiget t e t abl e;

the bottom wall of the cassette body is provided with a
connecting projection surrounding the valve and defining the
through hole, the cassette table is provided with a table
projection capable of being mated with the connecting projection,
and the vent pipe has one end part held by the table projection.

7. (Amended) Awafer treatment method comprising the steps
ofs : e

preparing a wafer cassette having a cassette body provided
with an opening in one side thereof for accommodating a wafer,
and a 1id capable of hermetically closing the opening;

placing the wafer cassette on a cassette table disposed
in a working atmosphere separated from a clean atmosphere by a
wall having a gateway and a door closing the gateway so that the
1lid of the wafer cassette corresponds to the door;

connecting the interior of the wafer cassette to the clean
atmosphere by inserting one end of a vent pipe connecting to the
clean atmosphere, into a velve placed at a through hole which
is formed in a bottom wall of the cassette body;

removing the 1lid from the cassette body, and taking out
the wafer through the opening of the cassette body from the wafer
cassette and carrying the wafer into the clean atmosphere through
the gateway of the wall.

8. (Amended) A wafer treatment apparatus comprising:

a wafer cassette having a cassette body provided with an
opening in one side thereof for accommodating a wafer, and a 1lid
capable of hermetically closing the opening of the cassette body;

a cassette table for supporting the wafer cassette thereon;

a normally closed inlet valve attached to a gas inlet port
formed in a bottom wall of the cassette body;

a normally closed outlet valve attached to a gas outlet



an inert gas source connected to the gas supply pipe. -
treat ment apparatus according to claim8, wherein t he
connected to an exhaust neans. 3

P
e <

port formed in a bottom wall of the cassette body

a gas supply pipe and a gas exhaust pipe capable of being
inserted through the inlet valve and the outlet valve respectively
into the wafer cassette when the wafer cassette is placed on the
cassette table, the gas supply pipe and the gas exhaust pipe
projecting from the cassette table;

an inert gas source connected to the gas supply pipe.

9. The wafer treatment apparatus according to claim 8,

wherein

the exhaust pipe is connected to an exhaust means.

I




