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Technical Field

The present invention relates to a valve provided
in a gas flow path in which a gas containing,
especially, at least one of corrosive gas and fine
particle is -allowed to flow, and a vacuum processing
apparatus comprising the valve, and more specifically,
to a valve having an excellent anti-corrosive property,
and a high durability in function, and a vacuum
processing apparatus comprising the valve.

Background Art

In semiconductor factories, a great number of
process gases are employed to process objects to be
proce;sed, such as. semiconductor wafers. Further, gas
pipes for feeding such process gases are provided with
various types of valves for controlling the flow
amounts of such gases. Note that each valve is used
also as open/close means for opening/closing a
connection path between chambers which constitute the
vacuum processing apparatus.

The connection path connecting a processing
chamber where a processing using a gas is carried out,
to another chamber, and the gas flow path such as a gas

pipe are exposed to gas in a great number of occasions.



"is used, there are various anti-corrosive neasures are taken, suc
~the section which constitutes the gas flow path is made of an anti
corrosive material. FIG 8 is a schematic diagram showi ng a part of a
conventional vacuum processing apparatus which carries out a filmformation
process or etching process on an object t? be processed, such as a

sem conductor 10 wafer. As shown in this figure, a vacuum processing
apparatus A includes a processing chanber 1 for carrying out a
predet er mi ned .processi ng on_an .obj to q? i of a gas
under a predet@}erﬁ O&%/%c%ﬁ?n%%%%‘%ﬁé}ée@,{ aac%fesuqug |]ter§g$o Cyggfsfg%%g?yi ng gi pes

2 15 ~ and a opgga%}elsit; QL pe i r PO C\%Ef‘f‘cﬁ&§daﬁ19i-t$@m%§f@§5i ng

chanmber 1, and a nount'ed on the gas exhaustion pipe 3. In the

processi ng apﬁféaaéd}%s“oﬂﬁcﬁéﬁ@rﬂ aQMe, a R PhAK dhd Vs &bt Kb ASh DEL process

gases are supplied I nt e processing chanber 1 fromthese 20 plurality of
gas suppl yi ng Qi pasi it &tk 1de RELdet Bsw pieth PLOGRSSe | SF Catirageiout on the
object Wto be processed in the processing chanber 1. Further, unreacted
gases, rzacti by oiicistarckthe |ike in the processing chanber 1 are
exhausted fromthe processing chanber 1 25 via the gas exhaustion pipe 3.
In this case, the frog. of ideaexbhasitbo dfaghemgasowsngoat paktedfby the
valve 4. Further, in many cases, a corrosive gas is - 6 0CT 2003 3 used
as the processa gasyvani¢mel efaceun ergass$low appdtates vhechr ocessi ng
chanber 1, the gas supplying pipe 2 and the gas exhaustion pipe 3 are
treated conpl et@tyies onlkea | £1kbr fosnahiph dpFOCEsTher vaFGBing| REPEHAES a

val ve mai n body, a valve menber for opening/closing the gas flom18ath in
the main body,%™ ¥ i<%R)AeEhkhi e PEPCEFFIEngSERR 331 9eSRENBRPIRAEOR seal i ng
mechani sm for isolatin airti%htly t he grive mechanismside fromthe val ve

%0 erVﬁJHFchdﬁ? &F - | P hPROMR s ER1En ngB?fogiV%cggﬂnPg?ﬁggggb i s taken
t i b { i i t f th, but th
sggling xgcx§n$§%$¥%9ﬁ%tg?%%?%@?%% %88?%%&5%?$90§$?%§§5ehg?%gﬁsions? ©

(Naturally, no.gpLi;GQr&Q8! ¥EpPEASHELRiAEE processing on an object W

to be processed with use of a gas under a predetermined

- - 6 OCT 2003 2 Therefore,'especially when a gas having a corrosiyﬁ §é9p= ty
t
5

vacuum atmosphere, a plurality of gas supplying pipes 2

15 . and a gas exhaustion pipe 3, both connected to the
processing chamber 1, and a valve 4.mounted on the gas
exhaustion pipe 3. In the processing apparatus A
described above, a plurality of kinds of process gases
are supplied into the processing chamber 1 from these

20 plurality of gas supplying pipes 2, and a predetermined
process is carried out on the objeﬁt W to be processed
in the processing chémber 1. Further, unreacted gases,
reaction byproducts and the like in the ﬁrocessing
chamber 1 are exhausted from the processing chamber 1

25 via the gas exhaustion pipe 3. In this case, the flow
of the exhaustion of the gas is controlled by the

valve 4. Further, in many cases, a corrosive gas is



- 15 taken for the drive mechanism) As described above, in the convegitocengs
-valve, the anti-corrosive neasures are not taken for the sealing nmechanism
~and therefore the seal nechanismis corroded with corrosive gases such as
process gas and reaction 20 byproducts. As a result, there is a danger of
vacuum break caused froma corroded section of the sealing nechani sm
Further, the reaction byproducts flow ng through the gas exhaustion pipe 3
contains particles, and the seal mechanismmy clog with sonme of the 25
particles, thereby causing an operational error of the valve nenber or
vacuum break. .2q0, 04808304 DL SGL e URRGOtHLRYERLLOBRANGR0] gebyO! Lhe
present invention iS to provide vafve Ich can certainly”prevent corrosion
of a sealing n?&@ﬁg'fgﬁf9ﬁeﬁ§?&5@95§n&abﬁﬁmﬂgkn1?0@Me5g§brSﬁbﬁmyﬁﬁg“‘th

o side, as " we

respect to a drive nechanis as the drivé nmechani sm “and

further can cepiginby.REEYRBL g8 ERARALLIBAI ppEOs GadsedeByeparticles
contained in gas, thereby achieving a gas | eakage proof and vacuum break

proof, and a VéSM%BbEéQ9e§§iﬂﬁkéoi@p@a&@béioﬁoﬁﬁbb$hng such a valve. The
above-descri bed object can be achieved by the follow ng valve. That is, a

val ve comprising: aTwal valra 2 bhodyudas rg valvepariingbady,f ar vialgea space
whi ch creates a part of a gas flow path; a first valve 15 nenber, provided
in the val ve nmembbodforf openpegi/ndbsiogi et hesofénivngatandnatiei ve
mechani sm provi ded outside the valve main body, for noving the first valve
menber bet weenmainl bedyposi tirdmewnecbanismopesi Agivéngl s8edvaddean open
position where the 20 opening is opened, wherein the drive nmechanismhas a
rod to be reci pesbatredndan 6Raléndt Rechedism &Rds 1PRLEtRE #4fFVe main body

t hrough a through hole formed in the val ve ng?n body . to be_connected to the
first valve nefb@RtlvhEhei ALl vEaPeehRRASEr Stsemdvel i 2tV85 the cl ose

posi L opaand e, apen postlion as,1hg, 041, 85! RRGALEdGe Vo

countermeasure is taken for the valve main body part

which constitutes the gas flow path, but the sealing

mechanism is not subjected to the anti—co:rosive

provisions. (Naturally, no anti-corrosive measures are
15 taken for the drive mechanism.)

As described above, in the conventional valve, the
anti-corrosive measures are not taken for the sealing
mechanism, and therefore the seal mechanism is corroded
with corrosive gases such as process gas and reaction

20 byproducts. As a result, there is a danger of vacuum
break caused from a corroded section of the sealing
mechanism. Further, the reaction byproducts flowing
through the gas exhaustion pipe 3 contains particles,
and the seal mechanism may clog with some of the

25 particles, thereby causing an operational error of

the valve member or vacuum break.



- mechani sm whi ch comuni cates into the val ve main body - 6 OCT 2003._5
-via the through hole, for isolating the drive nechanismside air- tl%ﬁmTyKMS
" fromthe valve main body and a second val ve nenber, provided on the rod to
_nove together with the rod as it is reciprocated, mhich cl oses the through
5hol e when the first val venenber is situated at theopen or close position
soas to isolate the sealingnmechanismw th,respect tothe valve main
body. Bri ef Description of DrawingsFIG 1 i's a partialcross sectional view
of 10a val ve according to thefirst embodi nent of thepresent invention;FIG 2
is a schematic structural dlagb Zhomnng cuunkproce55|ng apparatus to
whi ch the valve shownin FIG 1-§°€ BSPngng GVeR 5§ pl an vi ew showi ng a

remodel ed versionof ,g 3g6and 83 %ﬁe”@?ggen%'th%nE% § @rEba%%%%%%e
sectional view ofa valve-according t esecon odi ment” of thépresent
i nventi on20FI Gy, byk sy leﬁrkhﬁ'Eé?Eélﬁﬁgtb9@ékn¥'@&&98%183'8% according to

thethird enbodi nent o epresent 1 nvehtionF Is a partial cross

secti onal VIewéOEéaY§hgem@esgﬁ@gﬁgf59 thefioupt B eahodi RRAKL BHdihe25present
invention;FIG 7 is a partialcross sectional "view ofa valve according to

theflfth5€nb0daﬂEnt1@ﬁtLQEW1th r@sﬁb@tTt80B3d§1péeﬁéahahméﬁnhha@y ard FIG
8 is a conceptual diagram showi ng a general processing apparatus for

sem conduct or weferssadHet BeikkbkfiechaBésin, Made fFartlarr yaAgcettadhilthe

| nventi on Enbodi nents of the present i nvention will now be described with
reference to tpeedeaMAagsopEtéEiomaandrzoshcamshd byr parédbddisnent of the
present invention. As shown in FIG 2, a vacuum 10 processi ng apparatus B
of this enbod|ﬁ@ntanneﬁuaésgaSpr@begngga@ha@ﬁéngsa es dgrkgideg out a
predet ermi ned processing on an object Wto be processed with use of a
process gas ung&POH 69@d¥?§ﬂﬁmnbée§§cﬁﬁﬁp§vnﬁ@ﬁhér§ac&uﬂlHFQFﬁﬁﬁl@H gas

supply|$ﬁ pi pes 32 and a gas 15, exhaushD n_pi e 33, both connected to the
processtfg chafBRRF3IGUSaRBMRIVSIRE 8HC GnW@& 6n the gas exhaustlon pi pe

33. Th 30 hanb h
Shoum shon ae L THaTBPb R R TG BRI B aEha T e 'S M

connected to af8§§o§§88'¥5@9e§°”&8§t3§st°r SRR B8prising: a valve

main body having an opening and forming a space which
creates a part of a gas flow path; a first valve
15 member, provided in the valve main body, for
opening/closing the opening; and a drive mechanism,
provided outside the valve main body, for moving the
first valve member between a close position where
the opening is closed and an open position where the
20 opening is opened, wherein the drive mechanism has
a rod to be reciprocated, an end of the rod extends
into the valve main body through a through hole formed
in the valve main body to be connected to the first
valve member, the first valve member is moved between
25 the close position and the open position as the rod is
reciprocated, the valve further comprising: a sealing

mechanism, which communicates into the valve main body



- the process gas. Further, the gas exhaustion pipe 33 is connected_%ooépgmm
*vacuum punp 35. In the processing apparatus B descri bed above, a proces
.gas is supplied into the processi ng chanber 25 30 fromthe gas supplying
.source 34 via the gas supplying tube 32, and a predeterm ned process is

carried out on the object Wto be processed in the - 6 OCT c~p3 7
processi ng chanber 30. Unreacted gases andg reaction byproducts and the |ike
in the processing chanber 30 are exhausted fromthe processi ng chanber 30
via the gas exhaustion pipe 33 by a suction force of the vacuum5 punp 35.

nthis case, (he efRuPh 8hghNEolbowegt %gs%gg%glxeﬁaigwoeiﬁazsﬂaaﬁgﬁl ed by

nmeans of the va SAown I n ve I ncl udes a val ve

mai n body 11 of; 4£0L.exak 1 va t apgul; h hgyi angasg kBkshjoutl et
T1A to whi ch theGae 10 STRGHY: Fhaprng 53 vE AREN BT Bndoe e e e

nenber 12 whi chz Mp¥esetBedNdpdevnauiit BhntaB ikBAetoSRase ebgtbReyalvenmain
body 11 which forns a gas flom/path so as to open and cl ose the gas

inlet/outlet 1fhe aodrbv¥eifmeghanesip4dchoedpowhight Beobesstheakieonghber 12
up 15 and down, and bellows 15 serving as a sealing mechanismfor isolating
air-tighsly therollei weenechantfiprs40vhilom nbabeal ve shiknabedyatlth&he drive
mechani sm 40 is conprised of a cylinder housing 13 connected to the val ve
mai n body 11 aodef0oa piissenppedtiénwiibchsi socosnéetedthe skhelfihgst val ve
menber 12 and reciprocated by a pressure of air supplied into the cylinder
housi ng 13. Ai mecbasdppl Wédhi mespeké &9l theevahygsmagniBofliyom a pressure

source 42 via an air supplying pipe path 43. In this case, the
Brief Description of Drawings

FIG. 1 is a partial cross sectional view of
10 a valve according to the first embodiment of the
preéent invention;
FIG. 2 is a schematic structural diagram showing
a vacuum processing apparatus to which the valve shown
in FIG. 1 1s applied;
15 FIG. 3 is a plan view showing a remodeled version
of a second valve member;
FIG. 4 is a partial cross sectional view of
a valve according to the second embodiment of the
present invention;
20 FIG. 5 is a partial cross sectional view of
a valve according to the third embodiment of the
present invention; |
FIG. 6 is a partial cross sectional view of
a valve according to the fourth embodiment of the
25 present invention;
FIG. 7 is a partial cross sectional view of

a valve according to the fifth embodiment of the



- 25 supply of air to the bottomside chanber C1 of the cylinder hqyégﬂg %3
*and the head-side chanber C2 is switched by a direction sw tching e @&
_inserted to - 6 OCT 2003 8 the air supplying pipe path 43. The cylinder
. housi ng 13 includes a housing chanber 16 partitioned fromthe bottomside
chanmber Cl and the head-side chanber C2. Further, the valve main body 11 5
has a through hole 11B for communi cating &he internal space of the valve
main body 11 to the internal space of the housing chanber 16. The piston
rod 14 extends froman inside of the head-side chanber C2 into the housing

chamber 16, angd alsQ:exheBHsibAt0ahhe valve 10 main body 11 via the through
hol e 11B of the valve main body 11. At an end of the piston rod 14 | ocated

in the valve main bedy 13, jkhg Ebhéfep\ﬁ@b\led&%%b% tRolsngunederkhe
bell ows 15 are housed in the housing chanber 15 16 of the cylinder housing

13. Further, aprypessifgdaphbatheubekbewseddcbadaeupkedatershantdodh4, and a
| ower end is coupled and fixed to a nount nenber 16A provided on an outer

surface site ofikbBe valve nmain body 11. The bell ows expand and contract
along with the 20 reciprocation of the piston rod 14. Further, the bellows
15 are psovi ded suchBastt dodeosort Ifartdydimgu@h tholfe theB Itveattiion to cl ose
the gap between the rod 14 and the through hole 11B), thus form ng a
partition wall betwBakodhiaendssiodg thisapresens dmyenitd opamid Lo body
11. In this manner, the air-tightness inside the valve main body 11 is

mai nt ai ned, andefREiBEPvEikBcKEARSANLE §PdEREnErEMaNgSl-ve mai n body 11 are

alr FIGS. 1 and 2 show the first embodiment of the

present invention. As shown in FIG. 2, a vacuum

10 processing apparatus B of this embodiment includes a
processing chamber 30 for carrying out a predetermined
processing on an object W to be processed with use of
a process gas under a predetermined vacuum atmosphere, -
a plurality of gas supplying pipes 32 and a gas

15 exhaustion pipe 33, both connected to the processing
chamber 30, and a valve 10 mounted on the gas
exhaustion pipe 33. The processing chamber 30 is
connected to another chamber, which is not shown, such
as a transfer chamber. The gas supplying pipe 32 is

20 connected to a gas supplying source 34 for supplying
the process gas. Further, the gas exhaustion pipe 33
is connected to the vacuum pump 35.

In the processing apparatus B described above,

a process gas is supplied into the processing chamber

25 30 from the gas supplying source 34 via the gas
supplying tube 32, and a predetermined process is

carried out on the object W to be processed in the



- - 6 OCT 2003 9 tightly enclosed fromeach other. In order to prevent the

“ bellows 15 from being corroded with corrosive gas flowng in the vab i Tmae0n
~body 11; a second valve nenber 17 is fixedly nounted on 5 the piston rod 14
.S0 as to close the through hole 11B thus isolating the bellows 15 fromthe
val ve main body 11 side. The second val ve nenber 17 is nmade of a plate of a
predet erm ned shape (for exanple, a round shape), and noves along with the
notion of the first valve 10 nenber 12 for opening/closing the gas
inlet/outlet 11A (that is, the reciprocation of the piston rod 14), so as

Lo open/ close tRgeLll ﬁ?g&g&bﬁrl%% g§e§EQ%uf@a@ggyanhh%e%%%qgg val ve

menber 17 cl 05es hol e 11B attachi'ng to the inner surface of

the upper 15 S?grggﬁrc‘t‘%naﬂti Lhe vakwe ﬁmtlaebg%c@ss %ndhﬁﬁb@%s 30
inlet/outlet is opened by the first valve nenber t hus preventing

the process gasef b@Wangtied tthemyahee pFaiceskady thakbem BReashianghiehe bel | ows
15 side. It should be noted that a rlng formed groove 11C 20 is made in the

i nner surfacegak ekbauppeonepdpeont by ef stuletival fermm oibate Yhcsmwrh as to
surround the through hole 11B, and an O-ring 18 is fit in the groove 11C
Wth thbs strpohgr 85.whan tthd sseasrd \thlevamoemibe o £1Thies ftlioghtolfy titet ached to
the inner surface of the 25 upper end of the valve main body 11, the
through hol e §&B iexhausttioghtilsy coindsed led fyameasis tofe ther iiad vE8,10and t hus
the bellows 15 are surely isolated fromthe - B OCT 2003 to valve mai n
body 11 side. Next Ag lhaseridt iBhe ofl t Hhe dladyeld haidgidafe a valve

above-descri bed structure will now be descri bed.
main body 11 of, for example, a rectangular shape

having a gas inlet/outlet 11A to which the gas

10 exhaustion pipe 33 is connected, a first valve member
12 which moves up and down within an inner space of
the valve main body 11 which forms a gas flow path so
as to open and close.the gas inlet/outlet 11A, a drive
mechanism 40 for moving the first valve member 12 up

15 and down, and bellows 15 serving as a sealing mechanism
for isolating air-tightly the drive mechanism 40 from
the valve main body 11.

The drive mechanism 40 is comprised of a cylinder

housing 13 connected to the valve main body 11 and

20 a piston rod 14 which is connected to the first valve
member 12 and reciprocated by a pressure of air
supplied into the cylinder housing 13. Air is supplied
into the cylinder housing 13 from a pressure source 42
via an air supplying pipe path 43. 1In this case, the

25 supply of air to the bottom-side chamber Cl of the
cylinder housing 13, and the head-side chamber C2 is

switched by a direction switching valve 44 inserted to



- First, as air is supplied fromthe pressure source 5 42 to the heag-§hﬂeﬁm3
- chanber C2 of the cylinder housing 13 via the air supplying pipe pa§h 43
_the piston rod 14 contracts and thus the valve 10 of the gas exhaustion

. pipe 33 is opened. Mre specifically, when the piston rod 14 contracts, the
first valve nenber 12 10 nounted on the piston rod 14 noves to the open
position indicated by a solid line fromtBe close position indicated by a
one-dot dashed line shown in FIG 1, and thus the gas inlet/outlet 11A of
the valve main body 11 is opened. In other words, the internal space of the

15 val ve main pody, {1 §ﬂﬁp12§n?a§i ghayshi @9, pi pe 33 are communi cated with
each other. Further, when the first valve nenber 12 is noved to the open

position, the secon@hgahygiﬁggpeho@giﬁgumgedn@muaag pi 5baBingdchdmbeyes to
the close position indicated by a solid line 20 fromthe open position

indi cated by a1engadeitdenbedribnetabovbtiomFEGdelchandetrhas ahé theough
hol e 11B of the valve main body 11 is air-tightly closed. Then, while

mai nt ai ni ng t heeatiowtddeshainbed Stat eFutrhbernsittle whlvhempinckedinglchanber
30 is evacuated 25 to a predeterm ned degree of vacuum After that, a
process gas i shasppl thdofigbnhohe §iB §Qppb9mmgn§§atéé93hh?n@@t?ﬁéa1
processing chanber 30 via the_gas supplying - 6 OCT, 20p3 11 pipe 32, and
a predet er mi nedppeecefsthe valveeBasdnt oAyt hé 6B Ebe WrterBelpPBEESsed in
t he processing chanber 30, At the sane tine

o unr.eact ed rg ess aa, and
gases of reactP&ntBgpheugéry shampre ﬂﬁke,TQﬁdpﬁéFPPcF85 ee§th Sust ed
fromthe processing chanber, 30 _via the gas,exhaustion pi,pe_33,  and
t her ef or e theyfﬁa§saﬂﬂPHFHthvaﬁsﬁegﬁﬁgﬁsﬁgﬁyC%fmbﬁf &hi ngSiﬁﬁﬁ even when
the inside of fhe valve. main _body is filled .t h haust i as, the
bel | ows 15 arekPEBFQFe&hFP%ﬁFIgg’16n9aﬁ&§%n§ghegg%y?fﬁés?gé ggﬂyﬁe second

val ve npgber 1%ai?2§gh e&%fgﬁﬁokg%rghg?ggﬂ RSS! Bhbl blreenkhdh1t8emain

exhaustion gas en he "be 1 Wth this structure, even if the

exhausti on gasbSQthﬁqs ggrggsgﬁ@ gqsthkh%ngbbow@d;ﬁ4mﬂbbam@a he corroded,
15 or a vacuum bréak, which is caused by the corrosion of the bellows 15,

wi |l not occur thEUkkh&e, mbhe bedst i1Qn kyer ddusts vaillve metmbeatt achitso t he
bellows Z5 and the like. As described above, in this enbodi nent, the second
20 val ve nenbemotntedhi ch cl oses the through hole 11B frominside of the
val ve main body 11 when the gas inlet/ outlet 11A is opened by the first

val ve nenber 12, is Tneuiteddows tife griesthomsest it thEhdvoafsdme clisepathe gas

flows in the valve main body 11, the through hole 11B
15 16 of the cylinder housing 13. Further, an upper end

of the bellows 15 is coupled to the rod 14, and a lower
end is coupled and fixed to a mount member 16A provided
on an outer surface site of the valve main body 11.
The bellows expand and contract along with the
20 reciprocation of the piston rod 14. Further, the
bellows 15 are provided such as to close the thorough
hole 11B (that is, to close the gap between the rod 14
and the through hole 11B), thus forming a partition
wall between the housing chamber 16 and the valve main
25 body 11. In this manner, the air-tightness inside
the valve main body 11 is maintained, and the drive

méchanism 40 side and the valve main body 11 are air




- 25 .is closed, thereby preventing the gas fromcontacting the be"°%ﬁoﬁﬁth”
- this manner, the corrosion of the bellows (sealing nechanisn) 15 whic

~encl oses the val ve - 6 Ot ~pp~ 12 nain body 11 air tightly fromthe

. drive nmechanism 40 side, and the drive nmechanism 40 itself can be surely
prevented, and further the operational error due to the particles contained
in the gas can be surely prevented. 5 Evegtually, it is possible to prevent
t he | eakage of the gas or the occurrence of vacuum break. It should be
noted here that in the first enbodi nent described above, the 0-ring 18 is

mount ed in thetf#ﬁ%?§"ﬂ%¥5 QO¥ L 1 ERAShdy- t he i nner surface 10 of the
or  t

upper end portio e valve main body 11; however it is alternatively

possible that the Orfigfgyds t8 ?f@VéH?dtH@ bbelswef aserpbmt beiggcond val ve
menber 17 which is in tight contact with the inner surface of the upper end

portion of the-yaty@edbitRodyrids ade 1oashoWewing FLEG tBe VaGredmahaws the
second enbodi nent of the present invention. In a valve 10A of this

embodi nent, theoggcond ¥as¥€of@Mpelvd mémbabull eils aftixédXedméanthd phston
rod 14 |ocated within the housing chanber 16, 20 and when the first val ve
menber 12 novesshé optdeowpend pbsi sooasi ndi chved bigeatsodugh| hadef Lok t he
cl ose position indicated by a one-dot dashed line shown in FIG 1, the
second val ve nemberiddlabiesg thethelitwsel poSremobhenvaticenaby hodylid
line fromthe open 25 position indicated by a one-dot dashed |ine_shown in
FIG 1, thus clbsshdet heThersagpnfdorel tepnerbart hé d6t8rde of &nklf&Pve

mai n body 11 (that is, the inside
of a predetermined shape (for example, a round shape),

and moves along with the motion of the first valve

10 member 12 for opening/closing the gas inlet/outlet 11A
(that is, the reciprocation of the piston rod 14), so -
as to open/close the through hole 11B. More specifi-
cally, the second valve member 17 closes the through
hole 11B by attaching to the inner surface of the upper

15 end portion of the valve main body 11 when the gas
inlet/outlet 11A is opened by the first valve member
12, thus preventing the process gas flowing in the
valve main body 11 from reaching the bellows 15 side.

It should be noted that a ring-formed groove 11C

20 is made in the inner surface of the upper end portion
of the valve main body 11 such as to surround the
through hole 11B, and an O-ring 18 is fit in the groove
11C. With this structure, when the second valve member
17 is tightly attached to the inner surface of the

25 upper end of the valve main body 11, the through hole
11B is air-tightly closed by means of the O-ring 18,

and thus the bellows 15 are surely isolated from the



- - 6 OCT 2003 13 of the housing chanmber 16). The ot her structural m?gr§ 3
- are the sane as those of the first enbodi nent. The structural elenents iw

" common With to those of the first enbodi ment are designated by the sanme

. reference 5 nunerals, and the explanations thereof will be omtted. FIG 5
shows the third enbodi nrent of the present invention. In the above-descri bed
first and second enbodi nents, the valvesi1b0 and 10A are nounted to the gas
exhaustion tube 33, whereas in this enbodi nent, 10 the valve 10A" of the
second enbodi nent is provided for the connection path between the transfer

chanmber 30 in ghieh 2 GORY&EYY Noy devdee (not shown) for |oadi ng/ unloading
an object Wto be processed wWth respect to the processing chanber 30 is

provi ded, and the L% pfocessi e cdeIBL o BOEhN FAL ¥4I 50 Viedvend Othe an
opening 38 for connecting the chanbers 30 and 39 with each other is

opened/ cl osed. 3ddvd-MiSs €288 d t Sierivet ivige ned 1L hosly el dessamiteedf a partition
wall 37 which partitions the transfer chanber 39 and the processing 20
chanber 30 from eachiptbgerasaatlrai fosspni 8QAL bt bire ppoeesgiagsehaaber 30.
It should be noted here that the other structural menbers are the sane as

t hose of5 t he f42 sto etivodieantsidheckdnper (¢ of rike wenl irderdr?ds I common
with to those of the first enbodi rent are 25 designated by the sane

ref erence numekdl ¥ia aple t dbr exppRhiPOrRIRHPRHR %4 | the BDhFEPRd. Wth this
structure, when the piston rod 14 - 6" QCT 2003 14 contracts, the first
val ve nenber 120dobhteenbrache prdtBRUS obhe 43RS °1 heP®p®AS posi ti on

i ndi cated by a one-dot dashed-lgne fromthe cl|ose gositton Lﬂdicw ed by a
solid |ine shoWfhawsSkEreR BIPEnd3t hiisOPRREDpenihh® s°RECT X opehdt. "R ot her

words, the Chat grSig ogngo§914 contracts, the first valve member 12

10 mounted on the piston rod 14 moves to the open position
indicated by a solid line from the close position
indicated by a one-dot dashed line shown in FIG. 1, and
thus the gas inlet/outlet 11A of the valve main body 11
is opened; In other words, the internal space of the

15 valve main body 11 and the gas exhaustion pipe 33 are
communicated with each other. Further, when the first
valve member 12 is moved to the'open position, the
second valve member 17 mounted on the piston rod 14
moves to the close position indicated by a solid line

20 from the open position indicated by a one-dot dashed
line shown in FIG. 1, and thus the throﬁgh hole 11B of
the valve main body 11 is air-tightly closed.

Then, while maintaining the above-described state,
the inside of the processing chamber 30 is evacuated

25 to a predetermined degree of vacuum. After that, a
process gas is supplied from the gas supplying source

34 into the processing chamber 30 via the gas supplying



-~ that while maintaining this state, the object Wto be processed r$

- are comuni cated with each other via the opening 38. It should be nae?%mm

"~ | oaded/unl oaded with respect to the processing chanber 30 via the opening
.10 38. Further, when the first valve nenber 12 is noved to the open
position, the second val ve nenber 17 nounted on the piston rod 14 noves to
the open position indicated by a one-dot jdashed line shown in FIG 5, from
the cl ose position indicated by a solid line, and 15 thus the through hole
11B of the valve main body 11 is opened. On the other hand, when the piston

rod 14 eXpand}if M4 he, aboygs.desard eth & kocdde 4 redrvaby onender 12

nmounted on th Iston rod 14 'noves to the close 20 position indicated by a

solid line showp idhfl&G Wtk thikscd 1 OPaNi tie J@rdSe$d Ds@dehamiséher

when the first valve nmenber 12 is noved to the open position, the second

val ve nmenber L Moy eghonsdhie Pisd Onurosh dde dOyesScd s tdes £l msé gosesi on
indicated by a solid line 25 shown in FIG 5, and thus the through hole 11B

of the val ve i nedslyidd Bgorddsets M | eheral titaj imd pdvet Abbee- descri bed
state, when a process which uses a . ~- 6 OCT 2p03 15 process gas is
carried Sut i resthenspred efsomgtivhambece 39ing hehampeugh0 ol 8 §8scl osed by
the second val ve nenber 17 and thus the bellows 15 are isolated fromthe
val ve mai n bodsxHaustben (hee p?dcednd nghehefdes Boey Riue)WithiRetbre,
there are no possibilities that the process gas _enters the bg%loms 15 si de.
Wth this strU%@hV%,méw@hb©¢Ythb-pr%@e%%lﬁané%Fta?ﬁ%nc%??ﬁs 8 gas, the

bellows 15 wil| not be_corroded, or a vacyum brea ich is _caused by the
corrosi on of tHeSH® | ofsthe 1BLVE MaiRoPOd¥cthF . ?E}?ﬁgw}p?hgh?eaction

P b LA R BELIBVS 15, 19 IAAAE AETF <A
our enmbodi e i n. I's"enbodi nent, e val ve
struct of the,first.enhod| t . ts.appli \% 155More
specifﬁgglly, %ﬁl%%gT%lgggegbggg %¥8?h$2 Eﬁgoégﬁgﬁ?a?%E?ﬁdgéﬁgﬁraﬁafe val ve
main body 11 Dyl fg.Re2haRCHOLEN;LonBePbsBlntl gbleanghes. tard having a

gas inlet/outlet 1 Irst valve nmenber 12 for opening/ closing the gas

inlet/outlet 1dfnbysAP¥hNgadPenbdrdovRe2BeM bRsN18nsiater ndl thpabesof the
angl e val ve main body 11' "which constitutes a gas flow path, a drive

mechani sm 40 f gtraeviipg,t bechi 1§t tkal erheesbéonlgaspcantadown, and bel | ows
15 serving as a sealing mechanismfor isolating the drive mechani sm 40 and
t he val ve mai nc@brbsdlyelgaai r thegheljowsoibendhlonhtr bel cosheded be not ed
here that the other structural nenbers are the sane as those of the first
enbodi nkht : t herefovecthm break, which is caused by the corrosion of
- the bellows 15, will not occur. Further, the reaction
byproducts will not attach to the bellows 15 and the
like.
As described above, in this embodiment, the second
20 valve member 17, which closes the through hole 11B from
inside of the valve main body 11 when the gas inlet/
outlet 11A is opened by the first valve member 12, is
mounted on the piston rod 14. Therefore, when the gas
flows in the valve main body 11, the through hole 11B
25 is closed, thereby preventing the gas from contacting

the bellows 15. 1In this manner, the corrosion of the

bellows (sealing mechanism) 15 which encloses the valve



-- 6 OCT 2003 16 structural elenents in conmon with to those of Ln? firiﬁﬁ
_“ enbodi nent are designated by the sanme reference nunerals, and the 0CT 2003
~explanations thereof will be omtted. FIG 7 shows the fifth enbodi nent of
the present 5 invention. It should be noted here that this enbodinment is a

renodel ed version of the first enbodi nment; therefore the structura

el ements in common with to those of the fierst enbodi nent are designated by
the sane reference nunerals, and the explanations 10 thereof will be
omtted. The valve 10C of this enbodi nent enploys an O-ring 25 serving as a

seal i ng nechanjsm fiyay 99! aliing iighe 167 intenreeharisimed et vl ve nmain
body 11 air-tightly fromeach other. Mre specifically, the 15 cylinder
housi ng 13 whighyd oram the drdive R isn 40 Hasel Harar tioswedly 13A

whi ch partitions the valve main body 11 and the head-si de chanber C2 from
each ot her. Agdhuwasgled)olsanGiritfeoudte wiats tivengdi stomr olise o itheut, is
made in the partition wall 13A 20 Further, a groove 26B is nade in the

i nner ci rcunf egaemitdlads sworftacinent irhechenrgagyicarolee B oMerrieeeritds e
circunference, and an O-ring 25 is fit in the groove 26B. Wth this

structure, theEw@rivelRh ser vies passidale &£ rrey et videh terkasmert
circunferential surface of 25 the through hole 26A and the rod 14, so as to
mai ntain the dilte tyaghtaresthe MG EINREY R L VIR IBR 41, and thus the

drive nechanism 40 side is surely jsolated ' 6 CT_2003 17 fromthe
val ve mai n body 11. It should be Xoteg-here that in ghe flrsg

embodiment described above, the O-ring 18 is mounted
in the ring-formed groove 11C made in the inner surface

10 of the upper end portion of the valve main body 11;
however it is alternatively possible that the O-ring 18
is provided on the surface of the second valve member
17 which is in tight contact with the inner surface of
the upper end portion of the valve main body 11 as

15 shown in FIG. 3.

FIG. 4 shows the second embodiment of the present
inventién. In a valve 10A of this embodiment, the
second valve member 17 is mounted and fixed to the
piston rod 14 located within the housing chamber 16,

20 and when the first valve member 12 moves to the open
position indicated by a solid line from the close
position indicated by a one-dot dashed line shown in
FIG. 1, the second valve member 17 moves to the close
position indicated by a solid line from the open

25 position indicated by a one-dot dashed line shown in
FIG. 1, thus closing the through hole 11B from the

outside of the valve main body 11 (that is, the inside



- Wth this structure, even when the inside of the valve main body ;% @fbgﬂn
v

~ filled with the exhaustion gas, the 0-ring 25 is isolated fromthe

~main body 11 5 side by the second val ve nmenber 17, and therefore there is
no possibilities that the exhaustion gas enters the 0-ring 25 side. Wth
this structure, even if the exhaustion gas contains corrosive gas, the
Oring 25 wll not be corroded, or a vacuam break, which is 10 caused by
the corrosion of the Oring 25, will not occur. Further, particles will not
attach to the through hole 26A or the Oring 25, and therefore while the

rod 14 Ts_sli ding, PHILIES dddndiots b, f itdebhaluasnridearar 14 and the

ring 25. Therefore, ere are no possibilities of a vacuum break or

oper ati onal erﬂé?r{bé%? 410 the 000129 théde tde fies ttes. enbodhnent. be
noted that the present invention is not limted to the enbodi nents

descri bed abovge bitridt oo hel avesrockel B ¢otroon awi Dustwetlse amsofistheng 20
as its essence remains. That is, the above-described enbodi nents are
expl ai ned by tekisgy atbekanie afe tdes Casatediere thegatang af ¥Ee¥@RCEri ving a
val ve nenber by neans of a cylinder and a rod is enployed; however the
present § nventmwumerahs beamppthedexpl arldt konastber e v‘é‘51325bﬁ3 nPRhFEsd an
operational rod is pierced through the valve main body. Alternatively, the
present invention cBAGbeSaphdtvedthe éh@éﬁv@mﬁﬁﬁéﬁeéﬁpPSyghﬁ BF?@PHS

OCT 2003 18 nmechanismor a driving force transmt anlsn18ther than
a cylinder andinventiert hefn FhetHeoupovesgeibefp Hr Hb%ﬂ nefte%%a valve is

D o B O, AU Lon By Phafhed RHOSRAT) I, APROESLHESE B e 1o
e v o g Tl o S oot scoogeniges 0
vaive © hr:,f'g P BaYPLVEoH™I BeDLAX BBLLAA BRooREREAY 2Bdpkevilied 2ogpace
the connection path between the transfer chamber 30
in which a conveying device (not shown) for loading/
unloading an object W to be processed with respect
to the procéssing chamber 30 is provided, and the
15 processing chamber 30. With this valve 10A', an
opening 38 for connecting the chambers 30 and 39 with
each other is opened/closed. 1In this case, the valve
main body 11 is made of a partition wall 37 which
partitions the transfer chamber 39 and the processing
20 chamber 30 from each other, and a housing 30A of the
processing chamber 30. It should be noted here that
the other structural members are the same as those of
the first embodiment; therefore the structural elements
in common with to those of the first embodiment are
25 designated by the same reference numerals, and the

explanations thereof will be omitted.

With this structure, when the piston rod 14



- 5 opening or other gas supplying opening, an inside of which is evac ed:
~a first valve nmenber, provided in the valve main body, for openin@ﬁca@@ﬂﬁa
.the opening; and = a drive nmechanism provided outside the valve main 10

body, for noving the first valve nenber between a close position where the
opening is closed and an open position where the opening is opened, wherein
the drive nechanismhas a rod to be recipdocated, an end of the rod extends
into the valve 15 nmain body through a through hole fornmed in the val ve nain
body to be connected to the first val ve nenber, the first valve nenber is

moved between the-,Glase ROSI ti0ns@and Ihe et POS] hamnsd tde tiod i s
reci procated, and 20 said vacuum gate valve further conprising: a sealing

mechani sm  whigihs «caNTREY Caf efovdl cd hthey adpem o 9l thiosty Midi ¢deed Hopugh
hole, for isolating the drive mechanismside air-tightly fromthe val ve

mai n body; andy Zme-&ac kil Veinenhem titov desk qros el owdindi caved
together with the rod as it is reciprocated, which closes the through hole
when the firstpyal v Inidrileime sshown 6110 KIG. 2D03ard-hes t et eebeintie open
or close position so as to prevent the gas within the valve main body from
contactifg to 3thelsempemey nechand shenidedsmi thei FhagPehe Yegree P

are communicated with each other via the opening 38.
It should be noted that while maintaining this state,
the object W to be processed is loaded/unloaded with
respect to the processing chamber 30 via the opening

10 38. Further, when the first valve member 12 is moved
to the open position, the second valve member 17
mounted on the piston rod 14 moves to the open position
indicated by a one-dot dashed line shown in FIG. 5,
from the close position indicated by a solid line, and

15 thus the through hole 11B of the valve main body 11 is
opened.

On the other hand, when the piston rod 14 expands

from the above-described state, the first valve member
12 mounted on the piston rod 14 moves to the close

20 position indicated by a solid line shown in FIG. 5, and
thus the opening 12 is closed. Further, when the'first
valve member 12 is moved to the open position, the
second valve member 17 mounted on the piston rod 14
moves to the close position indicated by a solid line

25 shown in FIG. 5, and thus the through hole 11B of the
valve main body 11 is closed. While maintaining the

above-described state, when a process which uses a



-- 6 OCT 2003 20 vacuumwi thin the valve nmain body. 2. A vacuum gategVgitvems
“according to claim1, wherein the openi ng of the valve main body is a
~connection opening to which a pipe is connected in 5 which a gas containing
at least one of a corrosive gas and fine particles flows. 3. A valve
according to claim1l1, wherein the opening is designed to comunicate two
chanbers with each other. 10 4. A vacuumygate valve according to claim 1,
wherein the second val ve nenber isolates the sealing . nechanismfromthe
val ve mai n body by closing t he through hole when the first valve nmenber'is

situated at t rggggs tiQ”cn%§1éd g?yagﬂughgaﬁgog@gggn@cggggbgg to claim

1, wherein th second ve ne ates the sealing nechanismfromthe

val ve main b°d¥obytﬁé0§h98u&ﬂehébé099@ ol g1¥bea bhethir stcyabiveameaber is
situated at the close position. . A vacuum-gate val ve according to

claim1; wherepgmbbg §¢aéhagtﬂﬁ§h@HéSBéLﬁoWEdEBOQrbeibcmatea fAomacuum gat e
val ve according to claim1l, wherein the sealing nechanismis .nmade of an

0-ring. 8. A vagdU{hUAtem¥ahvBoag¢coLdsnget 0thkaprodes@bnghehemher 30 6 O C
T 2ppg 20-1 the second val ve nenber cl oses the through hole as the second
val ve negber igifepughtheptoeent 8herei bhe ne po6ETb2008igs &haknhbe
surface site of the valve main body, where the through hole is made; and
the inner surfpeecsssegad theeval tbenhehlbwdylhi shde. With this
structure, even if the process gas contains corrosive
gas, the bellows 15 will not be corroded, or a vacuum
break, which is caused by the corrosion of the bellows
10 15, will not occur. Further, the reaction byproducts
will not attach to the bellows 15 and the like.
FIG. 6 shows the fourth embodiment of the present
invehtion. In this embodiment, the valve structure.
of the first embodiment is applied to an angle valve.
15 More specifically, an angle valve 10B of this
embodiment includes an angle valve main body 11' having
a shape which is bent ét right angles, and having a gas
inlet/outlet 11A, a first valve member 12 for opening/
closing the gas inlet/outlet 11A by moving up and down
20 within an internal space of the angle valve main
body 11' which constitutes a gas flow path, a drive
mechanism 40 for moving the first valve member 12 up
and down, and bellows 15 serving as a sealing mechanism
for isolating the drive mechanism 40 and the valve main
25 body 11 air tightly from each other. It should be

noted here that the other structural members are the

same as those of the first embodiment; therefore the



-T -

- whi ch the second val ve nenber is brought into contact, 5 or a contac
.- surface of the second valve menmber, which is brought into contact _ bHTtWQi
“inner surface site of the valve main body, is provided with a sealing

. nmenber for sealing a space between the second valve nenber and the valve
main body air tightly. 10 9. A vacuumgate valve according to claim 1,
wherein: the second val ve nenber closes tihge through hole as the second
val ve nenber is brought into contact with an outer surface site of the
val ve mai n body, where the 15 through hole is nmade; and the outer surface

site of the v I o) i i %ﬁﬁh dr Na eenksS brought
into conpact,%%¥8§g€%ﬁ?gdgﬁgﬁéégigb%fa? e szggﬁg Egltggﬁgﬁgnghahich ig
brought_lnto ppﬂfg@teﬂ#5£&ﬁgﬁtOyfgrd§y£&§§§eélﬁ? ohe 20atBeryakbyenaai n body,
is provided with a sealing nenber for sealing a space between the second

val ve menber apghéhg1¥al yeqmehs b9dyarktibhghthyred®. wAlVabsuomptoedssi ng
apparatus conprising: 25 a processing chanber for carrying out a predeter

m ned process on anrobj eyt shewbetheocesshdembbiinentobfatpeopessegds under
a predeternm ned vacuum at nospher e; - 6 0 CT 2003 21-1 at |east one gas
supply pbpe fotnseppiyhng It should be noted here that this

embodiment is a remodeled version of the first

embodiment; therefore the structural elements in common

with to those of the first embodiment are designated

by the same reference numerals, and the explanations

10 thereof will be omitted.

The valve 10C of this embodiment employs an O-ring
25 serving as a sealing mechanism for isolating
the drive mechanism 40 and the valve main body 11
alr-tightly from each other. More specifically, the

15 cylinder housing 13 which forms the drive mechanism 40
has a partition wall 13A which partitions the valve
main body 11 and the head-side chamber C2 from each
other. A through hole 26A, through which the piston
rods 14 is put, is made in the partition wall 13A.

20 Further, a groove 26B is made in the inner circumfer-
ential surface of the through hole 26A over its entire
circumference, and an O-ring 25 is fit in the groove
26B. With this structure, the O-ring 25 serves to seal
a space between the inner circumferential surface of

25 the through hole 26A and the rod 14, so as to maintain

the air-tightness inside the valve main body 11, and

thus the drive mechanism 40 side is surely isolated



- - 6 OCT 2003 22 a process gas froma gas supplying source to the pr@qﬂﬁshmg

- chanber; a gas exhaustion pipe, one end of which is connected to the

_processing chanber, and another end 5 connected to a vacuum punp, for

. discharging the gas inside the processing chanber so as to nake a
predeterm ned degree of vacuumin the processing chanmber; and a gate valve,
inserted to the gas exhaustion pipe, 10 figr opening/closing a gas flow path
of the gas exhaustion pipe, said gate valve conprising: a valve main body
having a gas inlet/outlet to which the gas exhaustion pipe is connected and

formng 15 a Z%gbfneﬁgh%l EEVECEN %c:g%étllo.f a gas flow path; a first valve

menber, provi e valve main y, for opening/closing the gas

inlet/outlet: and adol venechanisfle of vdedoout stde 1fieiqal ye pmen body,

for noving the first valve ne etween a cl ose 20 position where the gas

inlet/outlet igGlosedAbAN VPN POSI 1dPn eI €nd hexigasst ibetdastl et is
opened, wherein the drive nechanismhas a rod to be reciprocated, an end of

Eﬂg \r/gflvgxt endshd ns-or e yml Ve Ted Tu thedlyr ddmi otigh walve angin Hebey f bt med in
5 side by the second valve member 17, and therefore there
is no possibilities that the exhaustion gas enters
the O-ring 25 side. With this structure, even if the
exhaustion gas contains corrosive gas, the O-ring 25
will not be corroded, or a vacuum break, which is
10 caused by the corrosion of the O-ring 25, will not
occur. Further, particles will not attach to the
through hole 26A or the O-ring 25, and therefore while
the rod 14 is sliding, particles will not be filled
‘between the rod 14 and the ring 25. Therefore, there
15 are no possibilities of a vacuum break or operational
error due to the clogging with the particles.
It should be noted that the present invention
is not limited to the embodiments described above,
but it can be remodeled into various versions as long
20 as its essence remains. That is, the above-described
embodiments are explained by taking an example of the
case where a gate valve for driving a valve member by
means of a cylinder and a rod is employed; however the
present invention can be applied to all kinds of valves
25 in which an operational rod is pierced through the
valve main body. Alternatively, the present invention

can be applied to a valve which employs a driving



- 25 main body to be connected to the first valve nenber, and the fisgtyctabys
- menber is noved between the close position and the open position as the rod
" is 6 0 CT 2003 22-1 reciprocated, and said gate val ve further

. conprising: a sealing mechanism which comrunicates into the - 6 OCT 2003
23 valve main body via the through hole, for isolating the drive nechani sm
side air-tightly fromthe valve main body@and a second val ve nmenber,

provi ded on the rod to nove 5 together with the rod as it is reciprocated,
whi ch cl oses the through hole when the first valve nenber is situated at

the open position so,as to preve h -t LD =M a k Bpbody from
contacti ng toIF%Qh%%ban%rngcﬁﬁh?%%§mﬁ??géng%éﬁgﬁﬁﬁﬁgngh%ggggﬁggmbf 10

vacuum wi t hin tgﬁﬁyigggﬁggigyggﬁﬁer1&n?Arggguughgﬁggg§s&ﬂgtggparatus

according to ¥ e sealing nechanismis nade of bellows. 15

12. A vacuum processiig- Appehatiisoackendsndat 0attai Ms1eppdhedeto the
sealing nechanismis nmade of an Oring. 13. A vacuum processi ng apparatus

according to chahgy10xnh¥hetebA: p2het BE sependeraling eppbertubosés the
t hrough hol e as
5 a semiconductor factory; however it is only natural
that the valve of the present invention can be widely
applied to all kinds of gas pipes which send gases at

a pressure.



- the second val ve nenber is brought into contact with an inner surfagel( bg;3
of the valve nmain body, where the - 6 OCT 2003 23-1 through hole is
~made; and the inner surface site of the valve main body with - 6 OCT 2003
. 24 which the second val ve nenber is brought into contact, or a contact
surface of the second val ve nenber, which is brought into contact with the
inner surface site of the valve main bodyi®is provided with a sealing
menber 5 for sealing a space between the second val ve nenber and the val ve
mai n body air tightly. - 6 OCT ~pp3 24-1 14. A vacuum processing
appar atus conprising: a processing cliadbér If 8r Scarryi ng out a predeter
m ned process on an object to be processed with use of 5 a process gas
under a predeterm néd vacuum at nogpNacuamagateaye lyge cgap rdspploy pi pe for
supplying a process gas _froma gas sugPIying source to the processing
chanber : a valve main body having an opening and forming °
a space into which a gas is allowed to flow via the
5 '~ opening or other gas supplying opening, an inside of
which is evacuated;
a first valve member, provided in the valve main
body, for opéning/closing-the opening; and -’
a drive mechanism, proVided outside the valve main .
10 body, for moving the first valve member between a close
position where the opening is closed and an open
position where the opening is opened,
wherein the drive mechanism has a rod to be
reciprocated, an end of the rod extends into the valve
15 main body through a through hole formed in the vélvé
main body to be connected to the first valve member,
the first valve member is moved between the close
position and thé open position as the rod is
reciprocated, and
20 sald vacuum gate valve further comprising:
a sealing mechanism, which communicates into the
valve main body via the through hole, for isolating the
drive mechanism side air-tightly from the valve main
body; and
25 a second valve member, provided on the rod to move

together with the rod as it is reciprocated, which

closes the through hole when the first valve member is



- a gas exhaustion pipe, one end of which is 10 connected to the prpﬁe sin
chanber, and anot her end connected to a vacuum punp, for discharqgi gﬁqn1 03
~gas inside the processing chanber so as to nmake a predete,rm n~d degree of
. vacuumin the processing chanber 1 and 15 a gate valve, situated between
t he processing chanber and a chanber adjacent thereto, for opening/closing
a gas flow path between these chanbers, 3%&+tl gate val ve conprising: a first
val ve menber for opening/closing 20 an opening formed in a partition wall
whi ch partitions the processi ng chanber and the chanber adjacent thereto
and a drive neshénksayl ptotrhdedpent sirdelke yalsie immi sdedy.td @Wramitng the
first val ve nenber between a close 25 position where the opening is cl osed
and an open po§hei easwhétbinhéhepenilvg e iopooely, fidver eiontdet g vieo
mechanismhas a rod to be - fi OCT 2003 24-2 reciprocated, an end of the
rod extends i ntBet Reapipgeysichgndisaniviyi lichmeugit sd nimpugte B gerdora®d in
t he processing chanber to be connected to the first valve nenber, and the
first valve nenber is noved between the 5 close position and the open
position as the rod is reciprocated, and said. gate valve further
conprising: a‘sealing nmechanism which comruni cates into the processing
chanber via: the through hole, for, isolating



- 10 the drive nechanismside air-tightly fromthe processing chanbers and a
- second val ve menmber, provided on the rod to nove together with the & 8§Ta¥0d
it is reciprocated, which closes the through hole when the first val ve

.. menber is 15 .situated at the close position so as to prevent the gas

wi thin the processing chanber fromcontacting to the sealing nechani sm
whil e mai ntaining the degree of vacuum wi2thin the processing chanber. 15. A
vacuum processi ng apparatus 20 according to claim 16, wherein: the second
val ve nenber cl oses the through hole as the second val ve nenber is brought
into contact waéuwam witlein stiné acelwetmadh bbéyval ve mai n body, where the
through hole is made; and 25 the outer surface site of the valve nmain body
wi th which the secofd VAl vacwembertesvbivaghtcpntidngonbactlaior 1la cont act
surface of the second val ve nenber, which - 6 OCT 2003 24-3 is brought
into contact Wherehe bt erremirdcefsthe BrlvRemganvbodsi asbody, is

provided with a sealing, nenber for sealing a space between the second val ve
menber and t he2vaPYREREF bRRISRARE FPgHREGR 2AREPAaiAYCARASgted in

’ .Ah.AU.ﬁ§A.A(.AH.AhA.AIUY.A. Y. A % . A lAN3tA . A 5. A .As7. AAl. A3. A
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' A valve according to claim 1, wherein the

opening is designed to communicate two chambers with
each other.

10 4. A vacuum gate valve according to claim 1,
‘wherein the sécond valve member isblates the sealing
mechanism from the valve main body by closing the
through hole when the first valve member is situated
at the open position. |

15 | 5. A vacuum gate valve according to claim 1,
wherein the second valve member isolates the sealing
mechanism from the valve main body by closing the
through hole.when the first valve member is situated
at the close position.

20 6. A vacuum gate valve according to claim 1,
wherein the sealing mechanism is made of bellows.

7. A vacuum gate valve according to claim 1,
wherein the seaiing mechanism is made of an'O-ring.
8. A vacuum gate valve according to claim 1,

25 wherein:
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an outer surface site of the valve main body, where the
15 through hole is made; and
the outer surface site of the valve main body with
which the second vaive member is brought into contact,
or a contact surface of the second valve member, which
is brought into contact with the outer surface site of
20 the valve main body, is provided with a sealing member |
‘for sealing a sbace between the second valve member and

the valve main body air tightly.

10. A vacuum processing apparatus
comprising:
25 a processing chamber for carrying out a predeter-

mined process on an object to be processed with use of

a process gas under a predetermined vacuum atmosphere;
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connected to the processing chamber, and another end
5 connected to a vacuum pump, for discharging the gas
inside the processing chamber so as to make a
predetermined degree of vacuum in the processing
chémber; and
a gate valve, inserted to the gas eXhaustion pipe,
10 for opening/closing a gas flow path of the gas
exhaustion pipe,
said gate valve comprising:
a valve main body having a gas inlet/outlet to
which the gas exhaustion pipe is connected and forming
15 a space which creates a part of a gas flow path;
a first valve member, provided in the wvalve main
body, for opening/closing the gas inlet/outlet; and
a drive mechanism, provided outside the wvalve main
body, for moving the first valve member betweén a close
20 position where the gas inlet/outlet is closed and an
open position where the gas inlet/outlet is opened,
wherein the drive mechanism has a rod to be
reciprocated, an end of the rod extends into the valve
main body through a through hole formed in the'valve
25 main body to be connected to the first valve member,

and the first valve member is moved between the close

position and the open position as the rod is
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reciprocated, and
said gate valve further comprising:

a sealing mechanism, which communicates into the
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valve main body via the through hole, for isolating ‘the

drive mechanism side air-tightly from the valve main

body; and

a second valve member, provided on the rod to move

. together with the

rod as it is reciprocated, which

closes the through hole when the first valve member is

situated at the .open position so as to prevent the gas

within the  valve main body from contacting to the

sealing mechanism

vacuum within the

11. A vacuum
claim 10, wherein
bellows.

12. A vacuum
claim 10, wherein
O—;ing.

13. A vacuum

claim 10, wherein:

while maintaining the degree of

valve main body.

processing apparatus aécording to

the sealing mechanism is made of

processing apparatus according. to

the sealing mechanism is made of an

processing apparatus according to

the second valve member closes the through hole as

the second valve member is brought into contact with

an inner surface site of the valve main body, where the
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through hole is made; and

the inner surface site of the valve main body with
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which the second valve merﬁber is brought into contact,
or a contact surface of the second valve member, which
is brought into contact with the inner surface site of
the valve main body, is provided with a seaiing member

for sealing a space between the second valve member and

the valve main body air tightly.
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14. + A vacuum processing apparatus
comprising: |
a processing chamber for carrying out a predeter-
mined précess on an object to be processed with use of
a procesé gas under a predetermined vacuum afmosphere;

at least one gas supply pipe for supplying
a process gas from a gas supplylng source to the
processing chamber,
"~ a gas exhaustion pipe, one end of which is’
10 connected tolthe processing chamber, and aﬂother end
cénnected to a vacuum pumﬁ, for discharging the gas
inside thé processing chamber so as to make a
predeterminkd degree of vacuum in the processing

chamber; and

15 a gate valve, situated between the processing

chamber and a chamber adjacent thereto, for
opening/cldsinq,a gas flow path between these chambers,
said gate vélve comprising:'
a first valve member for bpening/closinq
20 | an opening formed in a partifion wall which partitions

the processing chamber and the chamber adjacent

thereto; and

a drive mechanism, provided outside the valve main

body, for moving the first valve member between a close

25 position where the opening is closed and an ppén
position where the opening is opened,

wherein the drive mechanism has a rod to be
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a2 second valve member, provided on the rod to move
together with the rod as it is reciprocated, which
closes the through hole when the first valve member ;s
15 »situaﬁed at the close positioﬁ so as to prevent the gas
within the prodessing chamber from contacting to the
sealing mechanism while maintaining the degree of
vacuum within the processing chamber.
.15. A vacuum processing apparatus
20 according to claim 16, wherein: ‘
the second valve member closes the through hole as
the secénd valve member is brought'into contact with
an outer surface site of the valve main body, where the
through hole is made; and’
25 the outer surface site of the valve main body with
which the second valve member is brought into contact,

or a contact surface of the second valve member, which
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is brought into contact with the outer surface site of
the valve main body, is provided with a sealing member
for sealing a space between the second valve member and

the valve main body air tightly.



