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*159154* A Di aphragm Val ve for the Vacuum Exhausti on
System Field of the Invention The present invention is
applicable to, for exanple, the sem conductor 5 .
manuf act uri ng equi pnent. More particularly, ijmm“mwmmmmmm
present invention is concerned with inprove

di aphragm val ve to be used in the systemfor the #5015
vacuum exhausti on froma process chanber enployed in

t he sem conductor manufacturing. Background of the

| nvent i on DifpKGAT Whive foPthaadiaith BXhAUSHbrrS§adl
reactivity is supplied to the process chanber used in

t he sem conductor manufacturing facilities and the

i ke. Accordingly, the vacuum exhaustion system for

hanber is required to exhaust high

F'ié]&o?il%? nfigﬁ‘s in safety and with a high degree of

ef figiency. rmal l.y, .the piping systemin th .

e dBRREEBR IRRNAR 5 ARRCREE: o, Foiexarmple: Jhgrsesuisopductor
systemto supply a gas to the process chanber, the ] _
"'I%B&%@E"th&ﬁBmeﬁthe wWerginpastielalyi othesyrresant viaweotion is
punps, a di aphragmvalve and the like. For the vacuum
conegreed avith imripvemendts ina diaphragm valve toshe asedpiri ther system for
punp (of the high vacuumtype) installed i nmediately

thef vasouuni exipaustiensfrorn EapioeesachHambee enpléyed ipLthe sediconductor
the | ow vacuumtype) installed on the 20 secondary

manuéadtidmgof are enployed. A turbocharged nol ecul ar
punp is used for the high vacuumtype one, while a

Baékglrbhnamﬁ‘é)mn{@nused for the ow vacuumtype one.
O effect an efrticlrent exhaustion fromthe process
h (it | . I 1 exhaustion .pu
o SEneral; Ba8 BV RERifh chrie feftulz Sbiiedto e Brocess

chamber used in the semiconductor manufacturing facilites and the like.

Accordingly, the vacuum exhaustion system for the process chamber is required
to exhaust high reactivity gases in safety and with a high degree of efficiency.

Normally, the piping system in the semiconductor manufacturing facilities
comprises a system to supply a gas to the process chamber, the process
chamber, the vacuum exhaustion system, vacuum pumps, a diaphragm valve
and the like. For the vacuum pumps, a plural number of pumps, that is, a
primary pump (of the high vacuum type) installed immediately after the process
chamber and a secondary pump (of the low vacuum type) installed on the
secondary side thereof are employed. A turbocharged molecular pump is used
for the high vacuum type one, while a scroll type pump is used for the low
vacuum type one.

To effect an efficient exhaustion from the process chamber, it is necessary

to employ an exhaustion pump having a high compression ratio which can
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1 operate with a high velocity of exhaustion (1/m n)

even if the suction pressure is |ow However, in

reality, the vacuum exhaustion punp having a high
conpression ratio is not easily avail able. Therefore,

in the conventional system for the vacuum exhaustion
fromthe process chanber, in order to deal with two 5

chal l enges, i.e., one that the gas is to be exhausted

with a high degree of efficiency using a punp having
operatbatithy 8 Inigh P&loBRyBf exisd tiohaH irfin) @06 if e Yufibn pressure is
that the punp overload is to be avoided by keepi ng

IR | HAWBV&S Sif ?eé’liitg,]f fﬂéﬁ 2 GScudift \Qﬁﬁﬂuétnﬁ. %dng@; ﬁgﬁ}hg ©a high

and secondary side vacuum exhaust i

g . , Lar o nom nai _
cQfprdrom S Yt Beliy B4Ry o PieihictS. Hafk MBugntional system
I . For. the s reason, the di aphragmvalv )

1 P Vit BendyiinB TG ithE HibtesFhamohBa omerrip ap! with two

FII wis ¢lassified into two re%i ons, i.e., the viscous
c ?'g‘?ﬂge@gi'@n ong that thergascisi 1o be extausted with anhighgdegree of
to the relationship between the pressure and the
effigigngy usingratpsimphaving 4 rejatively fovy eompoessiore caticgrand the other
efficient 15 exhaustion, it is required that the

that tihe: pumpnoverioanhis totkedavaided @M&pﬁ\%srﬁbﬂ\q pressumdifference
To achi eve the viscous flow region, the inside

beivaser the pgamarytdide bh@8ecoAdamaids Bﬂﬂed/déﬁuh)_éﬂ\éd&i%h;%ystem,

L: the nean free path of the gas nolecule and D:. th

PR ARG 8l QR X GEANE PR O b ey <
heb FafBBeBR ibind Y 5 THETE 64 o DaahVove wi
a e fiinlel B e BPRYE, s Tobt ai ned.  Accordi ngly.
Sgnrﬁi@éf’ i,ﬂﬁ%g}lgﬁ ig Irceljasssslijf[u-:ed Pnitg Q\%’ retg%%s??grj t;];ev?sc%%tshﬂéw region
and the molecular flow region with regard to the relationship between the
pressure and the inside diameter of the flow passage. To effect an efficient
exhaustion, it is required that the exhaustion be conducted in the viscous flow
region. To achieve the viscous flow region, the inside diameter D of the flow
passage should be L=D (where L: the mean free path of the gas molecule and
D: the inside diameter of the flow passage). There exists the relation,
L=4.98 x 10° /P, between the mean free path of the gas molecule L and the
pressure P. On the basis of this, the relationship between the pressure and the
inside diameter to attain the viscous flow region inside the pipings is obtained.
Accordingly, by raising the pressure higher, the mean free path L can be made

smaller with the result that the inside diameter D of the pipings to attain the

viscous flow region is made small.
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smaller with the result that the inside dianeter D of
the pipings to attain the viscous flow region is nade
smal|. 2 However, as stated above, with the
conventional punp having a conparatively snal
conpression ratio (approximtely 10), it is not
possible to raise the pressure on the discharge
outl et side. For exanple, if the pressure on the
chanber side (the intake inlet side) is 10"3 Torr, the
di schowivenUiaseistatede aboé e WitH ehBeesfivsntthal OYuMp having a
approximately 10"2 Torr. This nmeans that the piplngs
. I r d F .
cOmpaRstivaly SRl doribREEIR rafb @Bpgdga%aﬁy 18).5t i€t pBLsible to

o attain the viscous TlowTr

R PRt e e TR e o
o BB SRR B . 5 e s et s

is another problemthat since a |arger_inside dianmeter
PEsSUfR bRGRTE, B JaW 85 ARPIPNEIAElY 210 298 JgNis feeans that the
inside the pipe, it takes a longer tinme for the
Pipingsu hawRa A inside Kliametarmef Scmt or gidrecaret fesjuired to attain the
exhaustion operation efficiently in a short tine by
visbeus/ dlowu negiah awith imares ettainty. anAs e eesiilty ewitta the ncgnvantional
having a | arge conpression ratio and a high velocity

vaduuri exhaustion isystensdtére 1is d prosieanthatednde theVipRg: system
t he punp havi ng hi gh performance capabilities, ‘or

h&ARE iafl'hffbﬁ di&m%s}fgﬁlﬁl‘bd 9Re kZGiticd dte Phade [?g@@-%ﬁe@? Further,

ratto of approxinmately 103 _104 has been el oped.
rfe S50 prffiehTnEE Ko e DAGEEERAS 4o vacuum pipe

oximat el y. 30-5QTorr .even . when the | nternal .

3P CthedRh @ YardS, volEAd iSHiGR sur Hike.o Jekp S0oa09p time for the
20 Accordingly, by optimzing the pressure conditions, .

vaguuph exbauRlibsd” Entihglmonen do effeet thekexhatskinn anaration efficiently

. system it is now possible to secure the viscous flow

inr&:ghew time bydheivecugm exhausiion systam, an expeasivefvacuum pump
approxi mately 0.5cm

having a large compression ratio and a high velocity of exhaustion is needed.

In recent years, however, the pump having high performance capabilities,
or specifically, one which realizes a high compression ratio of approximately
10® ~10* has been developed. As a result, it is now possible to increase the
discharge side pressure of the primary pump to approximately 30~50Torr even
when the internal pressure of the process chamber is around 102 Torr.
Accordingly, by optimizing the pressure conditions of the process chamber and
the vacuum exhaustion system, it is now possible to secure the viscous flow
region in the pipings having a small diameter of approximately 0.5cm.

However, if the pressure is raised as mentioned above, moisture or gas

condenses in the vacuum exhaustion piping system and adheres to the inside of
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However, if the pressure is raised as nentioned above,
noi sture or gas condenses in the vacuum exhausti on

pi pi ng system and adheres to the inside of 3 the

pi pi ngs. Further, even if the condensati on and
adherence of water, npoisture or gas caused by the
pressure rise do not occur, the deconposition of the
gas renmining inside the pipings happens when the
vacuum punp is out of operation. 5 As a result,

tﬁybﬁﬁ ces produced by the gas deconposition

accunul ates inside the pipings and piping parts of

t he ' t ' 0 r e. . .
ol ogbrre, ST e ndEisRAgh 2hCrdielBnBE o atsh cngisture or
d_the  val ye seat |eakages. .To solye such praohl ens,

ofp qaysggqtg,x ey PressuR J 156h80; hRt; QRSB t\‘ﬁqée‘bqfagﬂﬂgml(r}% the gas
system ] ower than the saturated vapor pressure of gas,
f%iﬁ?@ﬂnga\nsm the RiRIngs Bappans whendae AUy purap imeut of operation.
practice, with the vacuum exhausti on system to effect
Asentasi, substanegs produced dycthegas deranepgsitioreaseurulatesiinside
vapor pressure is 17.53Torr at 200C.) That is, when
thehpipingspandapipirg parts af theslvalyet bausimgithengorrdsion of the parts, the
saturated vapor pressure rises, making it difficult

clbgginghef thedeives ibynti Subbtan@ss ' £ ¢RodicatPaft, the valve seat
noi sture or gas to occur with the result that the risk

leakabége corrosion and cloggings is reduced. It is
known that it is desirable to raise the tenperature

to appraoxj , L ANS] [ 5 t -
gas TOSPHE Fnd rdoidts, i€ RITLAREN"S, ko WEindite o Yppapiving

[ Q ed, (a9 i ssoci at ed en the . .
SREmdPuBt B e ShrdrBled vand Rsdtsiie oL BaRiAte op raisture therein.

t hat ghe subst ances produced by the deconposition of
Henee.ghds aftammmonpragice. Witk dhe vacuumpexhaustion rystem, tp effect

result, cause the corrosion and the |ike.
heating (baking). (In the case of water, the saturated vapor pressure is
17.53Torr at 20°C.) That is, when the temperature is raised by the heating, the
saturated vapor pressure rises, making it difficult for the condensation and
adherence of water, moisture or gas to occur with the result that the risk of the
corrosion and cloggings is reduced. It is known that it is desirable to raise the
temperature to approximately 150°C, considering the type of the gas inside the
vacuum exhaustion system.

However, the gas is decomposed (or dissociated) when the temperature
rises. Here occurs another problem that the substances produced by the
decomposition of the gas adhere to the inside of the pipings and, as a result,
cause the corrosion and the like.

The decomposition of the gas is caused by catalysis of the metal

components of the inner wall of the pipings. Figure 3 illustrates, as an example,



10

15

20

The deconposition of the gas is caused by catal ysis of
the nmetal conponents of the inner wall of the

pi pings. Figure 3 illustrates, as an exanple, the

rel ati onshi p between the tenperatures and the
deconposition of various gases in the case of Spron.
As apparent fromFigure 3, the gases which are 100ppm
at the roomtenperature, starts decreasing due to the
deconposition along with the rise of the tenperature.

the Ir8latiBAsiip HaWebA' thehRnYératire8 dl thd %C?ani'oggiﬁrnacgﬂ;n various

process charrberl, a di aect touch type neta .
SHSh Ty e BB SO A SoRen YRR 3 bl Wi are
1400 PR (5 PO AAE, SHARE Bttt oL b 34 aposion

E}etv\eﬁ the 1 ssages; a diaphragminstalled in the
alpng Wi, thefse,p empsraWeon and nove away from the

val ve seat; and a driving neans installed in the body
oper Ht thegsystemdor the vasaium axhausiiontaf the procassohamnearea direct
away fromthe valve seat. [Patent Literature 1]
taughype enstat diaphragre 3abalis cathineoly used hs, fonexatripie, sHown in
The problens with this type of valve are as foll ows.
thehRatens Litétatureed.or consti tuent conponents such as the
body, the diaphragmand the |likes are nade of netals.

| n agdsichiy) theosEa didshdgh vale bmpRess af BS%)E p?é\ﬁded with a

found nore curvatures and parts where the g

fidwlidi pdage, ' AOR t%éé%aége Jn%sgl \%a(‘el{r'r%:%eatt 'BfthEéd Betkeen the

Sone parts where the pressute an rature are
o853 3 AR e pEu9 5 el 5l HBnc move
o R S S S50 P 3B prating to

| eakages caused by the accunul ation (or deposition)
allow the diaphragm to rést on and move away from the valve seat.

[Patent Literature 1] Japanese Patent No.3343313

Obiject of the Invention

The problems with this type of valve are as follows. That is, the major
constituent components such as the body, the diaphragm and the likes are made
of metals. In addition, comparing with the pipings, there are found more
curvatures and parts where the gas is retained or trapped with fhe result that
there exist some parts where the pressure and temperature are locally changed.
Further, since the inside volume is large, a great amount of gas is likely to be
trapped and the inside surface areas are large. As a result, the corrosions,
cloggings and valve seat leakages caused by the accumulation (or deposition)
and adherence of the substances produced by the thermal decomposition (or

thermolysis) of the gas are likely to occur.
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and adherence of the substances produced by the
thermal deconposition (or thernolysis) of the gas are
likely to occur. 5 The present invention has been
created to solve the above nentioned problens. An

obj ect of the present invention is to provide a

di aphragm val ve for the vacuum exhausti on system

whi ch can prevent the corrosions caused by the
accumrul ati on and adherence of the substances produced

by 1 el prisBRt i@e@@ﬁﬁ%h%&ﬁ%r@éteﬁﬁ% bive tﬁ@%bovgnrgentioned

cl oggi ngs cause t he substances as produced,

lveg s Ny | sa obj.ect qf the
Pt * A ERbetL AP IR BRssbt ierfolle 30 eiplifta Glaphlitam vaive
exhausti on system which can .nake the facilities, for
e Ry & lpnoﬁa/sggrgt B ¢aniRreyeridhe sormosions Caused by
result, |lower the costs, and further reduce the
the assumulation; ad @dberricer of theysubstangas draduead by the thermal
system 10 for shortening the vacuum exhaustion tine.
decemposition ofthe pas,|the @lnggimgsTbauskdiph thegsubstaneesf as produced,
t he vacuum exhausti on system according to the present
andvbetvalve seapieakages. blidy disyiamgobjett ofthen ppessndaverition to
fl ow out passage, and a valve seat formed between the

piAidE 8 8Rlverfoll ithe Ra e xkatbties syStehmwhith &ftfithakBdhe facilities
permtted to rest on and nove away fromthe val ve

fogri Na@EGmaexr%%fsﬁbH%%l%ﬁ?%\%l%i dgprg\')aest. Eg\%g@@?%rgnr the costs,

ow the diaphragmto rest on an

o i At A B 308 57 Lo ohauson systm

ffI 5i g conttgcti ng arts of the afore-nentioned body
O GOoHraIe- g HactY usfien §iMei ng means i s operat ed
for closing the valve, the diaphragm is allowed to
S eat by the elastic deformation of

t he di aphragm thus shutting off the flow of the

f | ui §he diaphragmfvaive far thevasyum exhaustidh system according to the
present invention comprises a body having a flow-in passage, a flow-out
passage, and a valve seat formed between the passages; a diaphragm installed
in the body and pemitted to rest on and move away from the valve seat; and a
driving means provided on the body to allow the diaphragm to rest on and move
away from the valve seat, wherein a synthetic resin film of a predetermined
thickness is coated on the fluid-contacting parts of the afore-mentioned body
and diaphragm.

When the driving means is operated for closing the valve, the diaphragm
is allowed to rest on the valve seat by the elastic deformation of the diaphragm,
thus shutting off the flow of the fluid from the flow-in passage to the flow-out
passage.

Conversely, when the driving means is operated for opening the valve,
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passage. Conversely, when the driving neans is
operated for opening the valve, the diaphragmreturns
to its original shape by self-elasticity and, as a
result, noves away fromthe val ve seat, thus allow ng
the fluid to flowfromthe flowin passage to the

fl ow out passage. The fluid-contacting parts of the
body and di aphragm are coated with the 5 synthetic
resin filmof the predeterm ned thickness (for

tie i@ iraghm retifitSfo RS orkfnal peTby ds‘é’lf?é'iﬁﬁditpgaﬁa‘,ea? a result,
[ deconposi o)

substances produced by the therma ion

nMdVesIaway iem tHd ¢RIt 5eaP %gé anﬂé@ﬁeﬂpﬁ gb 4w Rofnfhe flow-in

['1qui d-contacting parts.

k&L t [ ts are not corroded. Since the
p%%%ﬁ@fér@ﬂwpg%%et he predeterm ned thickness is

coat ., 10 the liquid-contacting parts of the body .

ona dneThisgRntaciins aids et 5 body AN Aianhragen ata coaied with the
the valve seat via the fluid-contacting parts, thereby
syrtkeHg resinplias phithe predetermined thickmesadfort examesle, thickness of
the valve seat nore softly than in the case where the
50nb00stra), ppavendingrtbe substantes pradiccedi byethe themhaladeconigosition
each other. As a result, damages to and abrasion of

of the gas \from elivectly ¢ohtattitigaaiy agheang to ey figtridcortactiry parts.
the synthetic resin film the fluorine-contained resin

Ab3 reuit! Ml Ijuid-Bontadfifg paHa are PRt ¥bRbd&d.| uor oet hyl ene
resin (PTFE), fluorinaied ethyl ene-propyl ene

COPOB}HERIthé s ic resin fi i i i
tetrafl uor oess ﬁgﬂeé'ﬁ é-e%g rﬂf] rlnu%frtggﬂ(rye/ %t\(/a ."F]‘iﬂedetP H:(le( Pess is coated on

A > r referred. ,Wih thi , .

OREAREN TS boc o BT P bRt e aptvgom i alowed
because t he Widei9 - yseq comon Products can be .
todRSF 65 Bk Veigisepb tiadhe uidhaontBetng pags, thaeshy makingritpessible

tsthe synthetic resin filmis coated are desirably the
todgr 'ﬁéepbfagméo fesioni thepralvsageat maee softivithan inthecagse where

and the val ve seat, and
the two metal parts are brought into a direct contact with each other. As a result,

damages to and abrasion of the valve seat and the diaphragm are prevented.

For the synthetic resin film, the fluorine-contained resin is desirable. In
particular, polytetrafiuoroethylene resin (PTFE), fluorinated ethylene-propylene
copolymer (FEP), tetrafluoroethylene-perfluoroalkylevinyl ether copolymer (PFA)
are preferred. With this construction, the manufacturing can be made easy
because the widely-used common products can be employed, thus reducing the
costs.

The parts where the synthetic resin film is coated are desirably the
surfaces of the flow-in passage, the flow-out passage and the valve seat, and
further the lower side of the diaphragm all of which the fluid is allowed to contact.

In this manner, the coating is limited to the parts where the coating is necessary;,
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further the | ower side of the diaphragmall of which
the fluid is allowed to contact. |In this manner, the
coating is limted to the parts where the coating is
necessary, 7 thus further making it possible to reduce
the costs. Brief Description of the Drawings Figure 1
is a longitudinal sectional view of a diaphragmvalve
according to the present invention. 5 Figure 2 is a

| ongi t udi nal sectional view of an enlarged essentia

thay furipler nﬁl@\%ﬁ pbssibledtyy @ddck thé cas@ph to show the
rel ati onshi p between the deconposition and

Brig alittisis ofthe \it'a gases where Spron is coated
a graph to show the

W ;
rel agd I i ti 0 10 and .

t enpEIGUIE L8 BhYRRIna ke IBRR iRt dt lpefirBaB Value agsarding t
Li st of Reference Nunerals 1 a diaphragmvalve 2 a

M RAPSENLINYealioN-agm 15 4 a driving means 5 a synthetic
resin film 6 a flowin passage 7 a fl ow out (sassage

8 a ViWe &iss2 longitydina) segtiordlaviewrof arenlajged essential part of
body 11 a hol di ng body
Figure 1.
Figure 3 is a graph to show the relationship between the decomposition
and temperatures of various gases where Spron is coated with Teflon.
Figure 4 is a graph to show the relationship between the decomposition

and temperatures of various gases where Spron is employed.

List of Reference Numerals

1 adiaphragm valve
a body

a diaphragm

A W0N

a driving means

5 a synthetic resin film

6 aflow-in passage

7  aflow-out passage

8 avalve seat

9 avalve chamber

10 a valve seat body

11 a holding body

12 a valve seat body accommodating part

13 a holding body accommodating part
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12 a val ve seat body accommodating part 13 a hol di ng
body accommobdating part 8 14 an engaging step part 15
an engaging step part 16 a comruni cation bore 17 a
gasket 5 18 a bonnet 19 a bonnet nut 20 a stem 21 a
di aphragm presser 22 a supply port 10 23 a cyli nder
24 a coil spring 25 a fluid-contacting part Mode of
Carrying Qut the Invention The enbodi ment in
accordance with the present invention is described 15

hereqadeén%g%lhgctl o gﬁ to the drawings. Figure 1 is

a longitudin vi ew of a di aphragm val ve

acco invention. Figure 2 is a

I onglﬁs Eﬁ‘héﬁga@ng sg‘%Peﬁg& ew of an enlarged essential
part f Flsurel Fi ure3|s a graph to show the

r el af Porfs RPMBLTIGRIAN Q "Re deconposition and

terrp?ratures of various gases where Spron is coated
20 with agask®l. A major part of the di aphragm val ve 1
conprises a body 2, a diaphragm 3, a driving neans 4
and 38symbornétc resin film5. The diaphragmvalve 1 is
a

19 a bonnet nut

20 astem

21 adiaphragm presser

22 a supply port

23 acylinder

24 a coil spring

25 a fluid-contacting part

Mode of Carrying Out the Invention

The embodiment in accordance with the present invention is described
hereunder with reference to the drawings.

Figure 1 is a longitudinal sectional view of a diaphragm valve according to
the present invention. Figure 2 is a longitudinal sectional view of an enlarged
essential part of Figure 1. Figure 3 is a graph to show the relationship between
the decomposition and temperatures of various gases where Spron is coated
with Teflon.

A major part of the diaphragm valve 1 comprises a body 2, a diaphragm 3,
a driving means 4 and a synthetic resin film 5. The diaphragm valve 1 is a
normally open, direct touch type valve which is employed between a process

chamber and a primary pump, or between the primary pump and a secondary
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normal |y open, direct touch type valve which is

enpl oyed between a process chanber and a primary
punp, or between the prinmary punp and a secondary 9
punp in the vacuum exhausti on system The body 2
includes a flowin passage 6, a flow out passage 7 and
a valve seat 8 forned between the two passages and
made of stainless steel (i.e., SUS316L and the I|ike)
in this case. That is, the body 2 conprises the

pU@in the/aRaBRREMAstibh Sy Kepiye out passage 7, a_valve

chanmber 9 communi cating Wlt the passages 6 7 and

f or meghe V\b{;@é Qnmﬁﬂﬂéﬁ (N ﬁnﬁas%age\égh%\ﬁ-gﬁfﬁ)éasgage 7 and a

provi ded tween t OW- |

ot PR Pt fipon o
S48 ATTRET D Gl GoB A S g e e fowi

seat bod 10 which is a separate body fromthe body
passage: 6, the, Howut Pas899e @, Asvalveiehamber S mmmnmaueg with the
or synthetic resin (for exanple,

ppssagest 6,af and formed with areepen appet bad) aktR valvedseat 8 provided
i ncludes a hol ding body 11 nmade of the sanme nateri al

betwesn therflow-Iropassade @ and ahey flowediit gaReNgd 7 ihké eRafmber 9 and
body 2. 15 The body 2 is provided with a val ve seat

extefinac apwarsat ARG ritR bt tHe flowine Ba@%@gﬁéﬁﬁg |Hfo the valve

val ve seat body 10 and a hol di ng" body” acconmo

ctﬁ%ﬂhbe;@ |§\'Eb§|ho Héd@é,ﬁér Bmgfm $g body 11 and |s

eeper ve seat y acconmodat i ng part

{ n t
12 aﬁﬂgt"ﬁﬁsé%*e%lsa@ﬁsﬁ%eﬁc% Yoo BT 10 wuich B Biseparate
o B S S B 5 8% e A
ssage 6. The val ve seat body 10 is ring-shaped and
S)Frghgycb\reggd(fm texagplen galytetsafluoroethlene resin and the like), and

includes a holding body 11 made of the same material which works to fix the

valve seat body 10 inside the body 2.

The body 2 is provided with a valve seat body accommodating part 12
which accommodates the valve seat body 10 and a holding body
accommodating part 13 which accommodates the holding body 11 and is deeper
than the valve seat body accommodating part 12. That is, the valve seat body
accommodating part 12 and the holding body accommodating part 13 are
formed concentrically at the lower part of the valve chamber 9 of the body 2,
centering around the flow-in passage 6.

The valve seat body 10 is ring-shaped and is provided with an engaging
step part 14 formed by cutting off at the upper part of the outer periphery thereof.

The holding body 11 is ring-shaped and is provided an the engaging step

10
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step part 14 formed by cutting off at the upper part

of the outer periphery thereof. The hol ding body 11
is ring-shaped and is provided an the engaging step 10
part 15 fornmed by cutting off at the | ower part of the
i nner periphery thereof to engage with the engagi ng
step part 14. The holding body 11 is provided with a
pl ural nunber (4) of comunication bores 16

communi cating with the fl owout passage 7 of the body

part 5 Toiited bg%;ﬂﬁlﬂ&d Bg%é RREYovker Fértfdgttrsqnﬁéro@%ﬁi&? thereof to

val ve seat bod also fltte n the
FaOu Of . ac ted in the . .

PERER R oA Seetndt 4ar FRETRIRRG ool Jay8 provisied with o

i aphragm 3,is,provided in the body 2, and allowed to
pillsBPALABER i) R BaRiCatctberes Taboradicagio M e dlow-out
exa Ig, t he di aghragm 3 made of 1o Spron (austenitic
pagsagh ofthe bady 2i s in the inverted dish shape and is
formed of an ultra-thin netal sheet. The di aphragm 3

i s piThgsdthenbplgding bedy dllvis fittesharoundothekvalpe rsgat thedy 10, and
val ve chanber 9 air-tight such that the diaphragm 3 is

alsiol fithedi in dherealve whaabibrn®\of theapody @rahbdeacoohwaodeird in the
8 by elastic deformation in the upward and downward

hdidimrbodyaccdrambiiating paft 186f thesbodyed. t he di aphragm 3
is held between a stainless steel made bonnet 18 and

2 G 2 9 5Aed e ) 2C8H, VBT 81on an
el np iy e et T3 S B BN i o
SR RSN sl B R, 1k 9 i formedt o
ais Abianiin 2Bl o 1B ciapraan 9t giekedjosideithe Nabeschamber
9,?323;14“2:![19e i@a §;|§§ l;g_hgamogysat aeirrrjtisgt spggheihra?tﬂil: %iatptllrr:;n%g itshaeilowed to
rest on and move away from the valve seat 8 by elastic deformation in the
upward and downward directions.

The outer periphery of the diaphragm 3 is held between a stainless steel
made bonnet 18 and the body 2 with a gasket 17 being placed between the
diaphragm 3 and the bonnet 18. The bonnet 18 is fixed on the body 2 with a
stainless-steel-made bonnet nut 19 screwed on the body 2.

The driving means 4 is mounted on the body 2 and works to permit the
diaphragm 3 to rest on and move away from the valve seat 8. In this example,
the driving means 4 is pneumatically operated. The driving means 4 includes a
stainless-steel-made stem 20 penetrating through the bonnet 19 and allowed to

ascend and descend, and a diaphragm presser 21 made of synthetic resin (for

example, polytetrafluoroethylene resin) or synthetic rubber and fitted at the lower
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ascend and descend, and a di aphragm presser 21 nade of
synthetic resin (for exanple, polytetrafl uoroethyl ene
resin) or synthetic rubber and fitted at the |lower 11
end part of the stem 20 to thrust the center part of
the di aphragm 3. The driving neans 4 is further
provided with a cylinder 23 having a supply port 22 to
supply the air for operation and nounted on the
bonnet 19 to surround the upper part of the stem 20,

ehdPait Ntheémi 2d tbﬁhfﬁtg‘i’%fﬂﬁ’tﬁf‘ st éﬂan daggggﬁg 3oar-|th  driving

of the stem 22 to sli y ascen I NS

o ﬂ{*mef%i?wé %ﬁ@fh' 2y 24 hbB 3 &by n'ahfﬁgtgpsupmy
"i’%??“ﬁéf”%é&?ggh%b@ o€ hastinie o seffBuad sidupper part of

rescri bed thickness wt

| th
tigh ek ?he%'?teﬂo("egwyawwg ted 25 the unper padofthe stem 22

t he di aphragm 3 and the val ve seat body 10 10 are
tQ glidably aﬁ?ﬁ'i!dw ABd desapnd inside thencyimdat23)\a 1Q-ring (not illustrated)
50-100,4 mthick is used for the coating. In the event

fittechiont the autar pegpheryt dfi theepistonafor S8alingna gap between the piston
difficult to prevent the catalytic effects of the

and the cplindes 23Dant zecait $psin gmwb ukge mbestem\mao\tvh%rd he
coating is thicker than 100 u m the liquid flow and

the The fs?hthéﬁuc‘?ésmtﬂﬁﬂ Sjisaé)hhﬁgﬁé érﬁcri}v@éﬁh@@nﬁ&n\gﬁﬁ which the

novi ng away fromthe val ve seat

R ey friTas AR ooy 2, e p??'?ﬁ%“‘ﬂa A edahel #ﬁ%t body
10516, Q%%gé’“*g*fhﬁéxériﬁ%e%g °"K£ar“k§eaggﬁi&ﬂmnatmék s used
11 he | f f
fopdie) gaatlig g‘@%é@@eﬂ%@@m?gﬁﬂ?@ﬁw{% vart Bt pifcu
Wth the present enbodinent, the filmis forned by
to; prevest e ca%alﬂmoeff@@tﬁ. ofrthermetaiiparty. Qwrdbe @ther band, in the

say, in the event that the afore-nentioned valve seat
e\{&m%adhe (coatingiés thickehn ¢haroll @0 pgn theyiquid flow amddke @beration of

fluorine-contained resin and the |ike,
the diaphragm 3 of resting on and moving away from the valve seat 8 will be
hindered. Hence, it is desirable that the coating is 50~100 x m thick. The fluid
contacting parts 25 are the surfaces of the flow-in passage 6, the flow-out
passage 7, the valve seat 8 (the valve seat body 10 and the holding body 11),
and the lower face of the diaphragm 3.

Any method can be used to coat the synthetic resin film 5. With the
present embodiment, the film is formed by the method of application and baking.
Needless to say, in the event that the afore-mentioned valve seat body 10
(including the holding body 11) is made of fluorine-contained resin and the like,

the forming of the afore-mentioned synthetic resin film 5 on the valve seat body

10 is not necessary.
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the formng of the afore-nentioned synthetic resin
film5 on the valve seat body 10 is not necessary. 12
Operation of the Invention Next, operation of the
present invention constructed as nmentioned above is
descri bed hereunder. Wen the driving nmeans 4 is
operated to nmake the piston and the stem20 5
descend, the center part of the diaphragm 3 i s pushed
downward by the stem 20, and rests on the val ve seat

rativsoftheakiéstidrne conmuni cati on bet ween the
OW I n passage and the flow out passage 7 to bring

t he . ' o
roant e peraor Bt fiebrseht gt tondtHiEied 45 eildid above
. : di aphragm 3 returns to the original
'queezf%zﬁgﬁiie{%mq%‘ self-elasticity and the fluid
pressyre in the body 2 so that, the di aphragm noves
Doy NHEGHNBIATg Tiehas 4 15 9PEeateg da riake D8 AN @ the stem 20
between the flowin passage 6 and the flow out
deseendy theycentep par @f thdigghtagna Sda ipughed sownward by the stem 20,
é%ntheti c resin filmb5 of the prederm ned thickness is
and Jesls om the ivalve seat- 8 othiuscbloskingathesc@fmunidationoibetwezn the
and the diaphragm 3, the substances 15 produced by

flovén phesage 6 dedcthp ddiw-o0t patisagasy ﬁf@(iﬂ@iheaxlrélﬁé\@lés@ state.
directly adhere to the fluid-contacting parts 25. This

pr eV@Bh@er‘sE@éfgﬂhébﬁhé ‘aﬁViﬁgtlhéﬂnQQVié Bgﬁﬁatéﬂ %égéittﬂg piston and

corroded. Al I's makeés it possible to
reRgih 096850 1, RS EIBNTRE"R, B g snape aue 1o
SR BGCHPAFS F EniEul BB a7 S TpHOE ptreom moves
Y T RS VAR, seat 6570 BehHbSSGRITLGAtion bawests fow-in
paOJsatgg% grﬁc? Elheet f?émorb?%atsgeiagek %gsﬁriins tﬁg %taﬁl% opening state.

Since the synthetic resin film 5 of the predermined thickness is coated on
the fluid-contacting parts 25 of the body 2 and the diaphragm 3, the substances
produced by the thermal decomposition of gas are not allowed to directly adhere
to the fluid-contacting parts 25. This prevents the fluid-contacting parts 25 from
being corroded. Also, this makes it possible to make the facilities for the
vacuum exhaustion system small-sized, as a result, lower the costs, and,
furthermore, reduce the diameter of the vacuum exhaustion pipings for
shortening the vacuum exhaustion time. Of course, long life of the diaphragm
valve 1 is assured.

Since the synthetic resin film 5 of the predetermined thickness is coated

on the fluid-contacting parts 25 of the body 2 and the diaphragm 3, the

diaphragm 3 is permitted to rest on the valve seat 8 via the fluid-contacting parts
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on the fluid-contacting parts 25 of the body 2 and the
di aphragm 3, the diaphragm3 is permtted to rest on
the valve seat 8 via the fluid-contacting parts 13 25,
thereby making it possible for the diaphragm 3 to rest
on the valve seat 8 nore softly than in the case
where the two netal parts are brought into direct
contact with each other. As a result, danages to and
abrasion of the valve seat 8 and the diaphragm3 are

28! @hﬁ@by‘!dnalﬂngfj'] of possibler for fife AHPHIEEMC3 rt@srla-é‘t &h It %Iv% seat 8

sufficiently heat resistant approXimtely up to

iR ety M, RS ke RIGTRD S St BP0 ﬁghsmto direct
cpiifact Wif ihiitagl ¢ AFEfest, abieps T 78 d“qsé%# & Valve seat
823?1'5%‘ ST Bg; 5 478 PreveTteper ot ur o5 of var i ous gases

used the sem conductor-related facilities where

t he 259 Qo the es¥iithelig oiesins filat & diswisufficiently dieat Tresistant
graph reveals that there is no deconposition of gases,
apprgximatelyt uprte 1505C nagainst thesgases, foreexgamsple, SiH4 (monosilane),
concentration even in the event that the tenperature

Bell6 ddibborarie) DEPH31(Hhbsphine) AsHaErsine) had ithel¥ik@ wich aftcused in

di aphragm 3 were made of stainless steel or Spron.

theoserdiebnduétor-felafssfallliies.hat ot her netal materials can
be used to manufacture them In this exanple, the

di apP(g%Gé“ﬁs'asgFS’ﬁi'Ptd’Eh?\g?tHS%Iaﬂéﬁﬁ?hﬁ%ﬂ%@%nttﬁI ap osition

pl at e.” However 0 possi

CpnBF s 4 oI el el i e
N N ENE N MR AL S A
Teth)in. tﬁ\ gragﬁrre\llgaslts?ﬁat there is no decomposition of gases, that is, there
is no decrease in the gas concentration even in the event that the temperature
exceeds 150°C.

In this example, the body 2 and the diaphragm 3 were made of stainless
steel or Spron. However, it is possible that other metal materials can be used
to manufacture them.

In this example, the diaphragm 3 is made of a sheet of the ultra-thin meal
plate. However, it is also possible that the diaphragm 3 is made of a plural
number of ultra-thin metal plates stacked one on another.

In this example, the diaphragm 3 is permitted to directly rest on from the
valve seat 8. However, the diaphragm is not limited to this type. For instance,
a disc (not illustrated) can be placed on the lower part of the diaphragm 3 so that

the disc is allowed to rest on and move away from the valve seat 8. In this case,
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a disc (not illustrated) can be placed on the | ower
part of the diaphragm 3 so that the disc is allowed
to rest on and nove away fromthe valve seat 8. In
this case, 14 it is necessary to urge the disc upward
by a spring (not illustrated). It is also possible
that a disc (not illustrated) is inserted into the a
hol |l ow center part of the diaphragm 3, and the inner
peri pheral part of the diaphragm 3 and the disc are

itais rngdegbalyyto uig‘eeﬁeaﬂléciﬁﬁdrécbyi 8 si‘ﬁ‘iﬁg ob fluskratddyat It is also

the afore-nentioned disc is orest on "and

pUBYIB I aldi é&‘lr{o‘? Rlustrated )3 ﬁ{seﬁed'lﬁ‘tottﬁé% @ﬁﬁﬂﬁf&&nte? pgrt of the

driving nmeans 4 was pneu ticallTy operate

dfemfg,vimﬁezﬁgégbapé@émﬁgﬁqa%%éépzysgmawwsc
S0 Rt S 5 B3 o Mt b s i

S|nf|Im5|s made of Teflon However , other
a %?‘i’lé? restonaand moverawawiremthgaaligsestd to form t he
synthetic resin filmb5. In this exanple, the valve
seat I8 this example.othe rdriving oesnsit4 bods poewnatitallyi oparated.
separate nenber fromthe body 2. However, the valve
Howsveg the ddvingi meamd 45ist pott hnmedytmethlEObypenle@iﬂC&ample a
the val ve seat can be integrally formed wth the body

hand-opeeated méthiode annsledironagietic ﬁie‘ﬂﬁ’ocﬁbé’\f@drémi% method, and
present invention achieves excellent, practical

thef Iikecda B ehfPld rns%%o(l) The valve is provided with
t he body, the diaph ragm the driving nmeans and the

com AEHHE 4TI b SputelBh Rp bplrfon o However

otﬁg?tsﬁqth\éﬁl& *}eéuﬂemé teha seE:'aI%: breeesr{w;r)]lofyle}j qB form tthe synthetic resin film

5.

In this example, the valve seat 8 is formed on the valve seat body 10 which
is a separate member from the body 2. However, the valve seat 8 is not limited
to this type. For instance, the valve seat can be integrally formed with the body
2.

Effects of the Invention

As stated above, the present invention achieves excellent, practical

effects as follows:

(1) The valve is provided with the body, the diaphragm, the driving means
and the synthetic resin films. In particular, the fluid- contacting parts of the
body and the diaphragm are coated with the synthetic resin films of the
predetermined thickness, thereby making it possible to completely prevent the

dissociation (decomposition) of the gas. As a result, it is possible to prevent
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predet erm ned thickness, thereby nmaking it possible to
conpletely prevent the dissociation (deconposition)

of the gas. As a result, it is possible to prevent 15

the corrosions of the val ve nenbers caused by the
accunul ati on and adherence of the substances as

produced by the thermal deconposition, the cloggings
caused by the substances as produced, and the seat

| eakages. (2) Since the thermal deconposition is
thevedrreelons tofl heoraived| Mehtber8keaused Ny, ftR&! !abéla'ﬁﬁlation and
for the vacuum exhaustion system smal | -si zed, and, as

adhereétide of e élﬂyﬁéné%e?ﬁ gﬁ&i‘ucéot by zr)m(%‘ltﬁé’r{r?égﬁosé;c%fbe(%ﬂion, the

reduce the dianeter o vacuum aus

oY, ' e vacuum exhaustjon tine. 10
BIoulgith:Clash VLG Wt tartes! AEIETERA oK rbmeatiaades.
t he vacuum exhaustion system conpri si ng.a, hbody having

a 11 46) pincs hedpermal decomesiin is aivelter 4t Fpossidleds make
fﬁ{ﬁpd“bet en 5 the passages; a diaphragminstalled

i e ﬁ@l"ﬂ%ﬂ&eréha vaeWumexbaustion systegsmalsizedeandags a result, to
fromthe valve seat; and a driving neans provided on
t lpwesdhe easts.a| it devalse possible tymeduce the dameted ofdthe vacuum
away fromthe valve seat, wherein synthetic resin
f exhawustion sypteml pipings forghorteningethe vacaurratiiistion tinge.
fluid-contacting parts of the afore-nmentioned body and

di aphragm 10 2. A di aphragm valve in the vacuum
exhaustion systemas clained in Caiml wherein the
synthetic resin filmis a fluorine-contained resin

film 3. A diaphragmvalve in the vacuum exhausti on
systemas clained in Caiml
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wherein the fluid-contacting parts are surfaces of the
flowin passage, flow out passage and the val ve seat
of the body, and also the | ower surface of the 15

di aphragm 4. A diaphragmvalve in the vacuum
exhaustion systemas clained in daim2 wherein the
fluorine-contained resin is polytetrafl uoroethyl ene
resin (PTFE), fluorinated ethyl ene-propyl ene

copol ymer (FEP) or

tetrafl uoroet hyl ene-perfl uoroal kyl evi nyl et her

copol ynmer (PFA). 20 17

What is claimed is:

1. A diaphragm valve in the vacuum exhaustion system comprising a body
having a flow-in passage, a flow-out passage and a valve seat formed between
the passages; a diaphragm installed in the body and permitted to rest on and
move away from the valve seat; and a driving means provided on the body to
allow the diaphragm to rest on and move away from the valve seat, wherein
synthetic resin films of a predetermined thickness are coated on the
fluid-contacting parts of the afore-mentioned body and diaphragm.

2. A diaphragm valve in the vacuum exhaustion system as claimed in Claim 1
wherein the synthetic resin film is a fluorine-contained resin film.

3. A diaphragm valve in the vacuum exhaustion system as claimed in Claim 1
wherein the fluid-contacting parts are surfaces of the flow-in passage, flow-out
passage and the valve seat of the body, and also the lower surface of the
diaphragm.

4. A diaphragm valve in the vacuum exhaustion system as claimed in Claim 2
wherein the fluorine-contained resin is polytetrafiuoroethylene resin (PTFE),
fluorinated ethylene-propylene copolymer (FEP) or

tetrafluoroethylene-perfluoroalkylevinyl ether copolymer (PFA).
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