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A D aphragm Val ve for the Vacuum Exhaustion System
Field of the Invention The present invention is
applicable to, for exanple, the sem conductor 5

manuf acturi ng equi pment. Mre particularly, the
present invention is concerned with inprovenents in a
di aphragm val ve to be used in the systemfor the
vacuum exhausti on froma process chanber enployed in
the sem conductor nmanufacturing. Background of the

| nvent i &nPiaghcagrMaive,for sheyNecuumi Exhavistion Systamal
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

Fielkofthedmgentighanber is required to exhaust high
reactivity gases in safety and with a high degree of

ef f i?ﬁ@%?é’sed%hhﬂ@dt#dh ist Qﬁpliﬂaﬁ!ﬂé‘ﬁ,?ﬁtggﬁm e semiconductor

sem conduct or manutacturi ng C conprises a

B, WPy 02 ide! WRrhEGAE 0 phelant Wvanin '
et G BAAHRAEI 0 T o 5 Lo} S for
B o o e Hor b o S hchnductr

the | ow vacuum type) installed on the 20 secondary
manyfackidgeof are enpl oyed. A turbocharged nol ecul ar
punp is used for the high vacuumtype one, while a

Baokgodund eftbedovention used for the | ow vacuumtype one.

To effect an efficient exhaustion fromthe process

charGenierally, a gasieaving digh ciemizaPleRictidty i%wfﬁé& 6 tHepidcess
havi ng a hi gh conpression rati o which ‘can

chamber used in the semiconductor manufacturing facilities 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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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

w th a.high degree of efficiency using a punp having _
opefate ith 2 F&Fﬁl @P@%@fr@ﬂa%ﬂom éigmn) avien ffitee stpkan pressure is
that the punp overload is to be avoided by keeping
lowra| (Haweyess dor eeality, f theeneasuubet extwustiba  pumparhavingiea high
and secondary side of the vacuum exhaustion system

cempresisppmigiolisnohegasily avajjabléi aMhiepsfote indhe benventional system
di aneter of approximately 4 10 i nches) have been

foe i wedumFethauBEoR Fden HRAPRIbesk f&aaﬁ'\tf&rhrna&%v ﬁ ¥Bal with two

with a large dianeter has been enployed. The

cl‘;ellII%ng& £bassid y?‘ét{h@'éﬁrg?% ‘él%’ltgflgé Uhaubted withh$ hﬁ’aéri;o%bzee of

ow region andt ['ow region W
efhb usfirh PO AulE WIEHvBh onf SR BHASS A Atb 8 the ot
th IheCh b, PUBciSad 6 it beivoidad By kedeinacsmeba pressre;ifference
To ach%gve the viscous flow region, the inside

belvggnthe pomary side andsecqndasy sidefdhe yapeumsnhaustior system,
L: the nean free path of the gas nolecule and D:. the

the ypingsdnaviag ea larget tanfetesv(axesipa) didfhetee of apprexitiately 4
relation, L=4.98 x 10'3 /P, between the nean free path

inclies) thavedseernempidyedl. #Fod thé eaniOreisons tHecdiBphfaynh Walve with
basis of this, the relationship between the pressure

a large tiatetenhad BehdMpiByed.0 attain the viscous flow
region inside the pipings is obtained. Accordingly,

o) TSR A RSB, NS e P45 BBk b reon
anﬁggﬁﬁﬁ@g&r}%& eﬁ@vﬁgﬁbgnn With' Peg%tr&a.on tftmeh erela\(iioggr?ilﬁs bfeMJevgn 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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2 However, as stated above, with the conventional punp

having a conparatively small conpression ratio

(approximately 10), it is not possible to raise the

pressure on the discharge outlet side. For exanple, if

the pressure on the chanber side (the intake inlet

side) is 103 Torr, the discharge outlet side 5

pressure becones as | ow as approximtely 10"2 Torr.

This means that the pipings having an inside dianeter

of SHRWeVerpas siated cabevesdwith dbe aconvensional quiog having a

flowregion with nore certainty. As a result, with the
caoroparmtivelynsmall compressigh aatio i(appoxihately 10k ikis sotapossible to

probl em that since the piping system having a |arge
ralseathal sriessisre cifither dischdre oudet sidei eFopefaMpRe if the pressure on

| arge-si zed. Further, 10 there is another problemthat

[ Efthd NSt il ri -3 v i ;

thel SBet 8ide fthe h¥take lﬁfgfréﬁe%. is°f0 hﬁﬁ'e ﬁﬁge@cﬂ?@ optlet side

syst em nmeans arger volune’inside t

' 1 h | F h re
PRSSGRIBECOIRE 2ok oy kPRI 1BR, Citbls FigHRisCat the
short 1i. .the vacuum e ustion system _an .
PiBRE T AR itabe, SREMSRL AR drafgle sk realiied fo attain the
.ratio_and a high velocity of exhaustion is needed. 15 |
ViFGPU s, flaw, regien it ARTe PEMtAIRL. e antaBUH Willy fhe conventional
performance capabilities, or specifically, one which
vacgam gxbaustionysystenpribees i a problent thapsinoe the piping system
103 _104 has been developed. As a result, it is now
haying aargetdiameteres peguited, thi fachitieg ars niglepargssized of Further,
the primary punp to approxi mately 30-50Torr even when

thefeeisi ariatheaprobier Ihatesiate bNBrgurdnsias didnetes of itke 86N pipe
10-3 Torr. 20 Accordingly, by optimzing the pressure

syStiirhbamns Ofar @vdﬂbﬁ@ﬁ%id@ﬂf@?@peﬁﬂ?w@&%‘l ime for the
em t | t he

exhaustion sys I'S now po l'e to secur

vaBPUagtn " Ehlnicle, BE ke HARHIRURIGh BrBlfln tfcienty
in & 676 tifne By 1l S86udiR SXRALSHOS SySRRY n SXpensive vabudth pump
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 intemal 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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condenses in the vacuum exhaustion piping system and
adheres to the inside of 3 the pipings. Further, even
if the condensation and adherence of water, noisture
or gas caused by the pressure rise do not occur, the
deconposition of the gas remaining inside the pipings
happens when the vacuum punp is out of operation. 5 As
a result, substances produced by the gas deconposition
accunulates inside the pipings and piping parts of
themipiigsyve, causing the corrosion of the parts, the
cl ogging of the valves by the substances as produced

and Furthernlevendtttie condérmation diod sdhercrecof patdr emgisture or
it is required to keep the inside of the piping 10

gaty shesed byethet pre8stifecris@tdy ﬁb?@c&@?%e RisRBRIYRItRIN 8Rthe gas

wat er or noi sture therein. Hence, IS a comon

reﬁ’éagﬁ’li\wﬁs%%’it(rlﬁé‘npﬁahﬁ(sl n'the case g'{é wat er, bﬁﬁ% |§§tuﬁ)g§ﬁ%{atlon.
YRRk B es Brodieat b Bhe SRt el e

atur ated ,va ressure rises, [ it difficult
th3 Bk 30 HIERG B BrohE Velve, aruPBgBE sorsiar of the parts, the
noi.sture or gas to occur with the result that the risk
clogging of the: Ngh!ﬁsnbsartae&t&ﬁaw 8§ pwduced.and the valve seat
known that it is desirable to raise the tenperature
|eaka%§prom mat el y 150C, considering the type of the gas
i nside the vacuum exhaustion system However, the gas

i s decsoipesuth( probléms,oitiigtreqiredi ¢t Keep t'l'\eimerd%t of the piping
20 rises. Here occurs another problemthat the

Y L SO bt pSIEgFd, Ve o AT hren.
HeeS &t e cBRIT 'pPAtRBI WithCtHe' Ydcuum exhaustion system, to effect
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,
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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, 4 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 relationshipy between the tempecatures anduthei decarfiposition of various
process chanber, a direct touch type netal diaphragm
gasas/in the caseohSprom e Asiappaent dromyFigureshiothe gasestWhich are
Patent Literature 1. Basically, the said di aphragm

100Ppia 4tARBITOBAT tetnperdture! Qtdréeéeéfebﬁinp ddé fovthd decomposition

passage, a flow out passage, and a valve seat forned

X di aphragminstalled in the
alggg Rt thel e éﬂpg géltﬁg%a‘iure‘"’.‘ phrag

Iy and pgrmt 0 rest on and m)vleI a\éva_y fromthe
oper DiE TP foringvahiih SRR RN Bt fie ibosRe LSRR direct
toGt Yynet Breeal B il SaRs 78 Corisianly Usediate Ph APl Shgwn i

th;ﬂ%tgrobl ens Wwth this type of valve are as foll ows.

ntLitaraturad; or  constituent conponents such as the
body, the diaphragmand the |ikes are made of netals.
| n Rrsicaly the saishdiaphragmhvalie qomprises, atbosiyeprovided with a
found nore curvatures and parts where the gas is

floveiraipassage, arfiwpedt wasbagecandsalvalieakat fhreied ®stwéen the
some parts where the pressure and tenperature are

passages;ya dlxphesgin irétalfed iMiie b&dy'aRd ltp'éﬁnrtg/é%!t tgerg‘éPbH #hd move

is large, a great anmount of gas 1s Iike

aﬁ%@ﬁﬁ@h@%l@%&gg?gﬂ gc?rﬂfiﬁgaﬁ%a?{s%&aﬂé@ it HeYody Spérating to
allow the diaphragm to rest on and move away from the valve seat.

[Patent Literature 1] Japanese Patent No.3343313
Object 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.



10

15

20

cl oggi ngs and val ve seat | eakages caused by the
accunul ati on (or deposition) and adherence of the
subst ances 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
mentioned problens. An object of the present
invention is to provide a diaphragmvalve for the
vacuum exhaustion system whi ch can prevent the
cor r bBe griesentugeention hasdesncareated tesolvedthedaboen mentioned
of the substances produced by the thermal 5
problemnposAniabjectfoftthe presenttineextioroiy tooprovides addibphragm valve
substances as produced, and the valve seat |eakages.
fot thé yaéls e@dhagblimh¥ﬁém Whidpr @éﬁﬁ?e\leﬁ‘_lfﬂ{é t&odins caused by
provide a valve for the vacuum exhausti on system which
' N, ¢ ti
tERoIMTabNf drdCadharefife drihe SRABRAYRHIRS' S e thema
. e | ter W] r .t
IERRORIGITG BB 1L ot R il ny iR PRes Fastitivced,
exhaustjon tine., Disclqsure of the.lnv ion The, . .
] Ui valyh SRANEaKESS hd (R Blst78 ORI 3T hedhyepent invention to
according to the present invention conprises a body
Pravided valve ferthevasasen gehaustionssystem whiek sagenake thesfacilities
val ve seat formed between the passages; a di aphragm
for the vacusum exhaustionesystely small-pizedi and; dstaraselt; lowerdhe costs,
nove away fromthe valve seat; and a driving neans

anai favthee redutetthe dimmgter of thd Pipirigsdortheplacaum eghastion®ystem
and nove away fromthe valve seat, wherein a

fosstorberiing thievadudm lexhabstorPtimdet er m ned  thickness is
coated on the fluid-contacting parts of the

DistIBs8ra Githb WRGshtiopdy and di aphragm 20 Wen the
“dFrvgﬁg"ﬁEaﬁg—TS‘Uperated for closing the valve, the

di apfHeAgi%bhragm valve for the vacuum exhaustion 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 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 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 fiuid from the flow-in passage to the flow-out
passage.

Conversely, when the driving means is operated for opening the valve,



is allowed to rest on the valve seat by the elastic
deformation of the diaphragm thus shutting off the
flow of the fluid fromthe flowin passage to the
fl ow out passage. Conversely, when the driving nmeans
is operated for opening the valve, 6 the diaphragm
returns to its original shape by self-elasticity and,
as a result, noves away fromthe val ve seat, thus
passage

wlq n fluid to flowfromthe flowln

to tW% ‘?‘FB'\[;M[H rpturag de. ﬂﬁrﬁdglnlab|edaaeenbhcaalfn@apﬂnlw$,and. as a result,
th

Ly o A0y ot S fort P albha 8, e e i the fonci

50- passagenio i}hed’lwn-buthdage subst ances produced by the

cont act i 16 HH-2aheching nebisrardhs: badiiace itta!'a%sg‘ are coated with the
par gymthetic ﬁédir?ﬁlﬂh tof thﬁ g:rbdéwﬁﬁmeaqmc"kﬁbé ﬁ?ﬂfrﬁ preventing the

not corroded. Since t etic reS|n n1of

pre‘d@ﬁtﬁﬂﬁeﬁeﬂrmcednbksthesﬂmmécdmmmiﬂdm of the gas from directly

) S5 88 Oheh O, AR, GARRLTAIR 1B, tho i

t heohtacting partsamréinot comotied. t hereby making It possible
to for_fhe aphr to rest qgn the val ve seat nore
softly ?i%‘? e\? Mﬁg@% Sﬁa afithe pradetesmined thieknessds coated on
br y
107 hedleid-Bofabaihl s RS Body Mt MR, 166 dldblydgm fs allowed to
¥ Hestioa she a@lmaseaﬂovla\thmﬂlutﬂ-cdmm p;artshﬂtereby mktng it possible fo
| Il congal ni,n resi n.
odPthe| aPiefab RS RLINE. VP sestapre so1B handa die base where the
elt\wlrﬂeta{ [Tty BRN Drowit! iies di(a%f%ontact with each cther. As a result,
traflu roet hyl ene- perfl uoroal kyl evi nyi
Bmaﬂﬁﬁ (EMJB/ braglon ofithe ¥alve seatand thadlaphragm are prevented.
constr [ f g a
15 becaus‘é’ﬁé Rl SRR . I, B 0P g SolBOTAG0bsin. in particular,
fiuorcedbylend uesirg (PTEE},0fiucrinated ethylene-propylene copolymer
(FEP), tetrafluorosthylene-perfiuoroalkylevinyl 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.
20 Brief Desoription of the Drawings

Flgure 1Is a longltudinal sectional view of a diaphragm valve accardlng to
the present invention,

Flgure 2 Is & Iongnudlnal sectional view of an enlarged essential part of
Figure 1.
25 Figure 3 Is a graph to show the relationship between the decomposition and
- temperatures of varlous gases where Spron la-coatsd with Tefion.
Figure 4 Is a graph to show the relationship between the decomposltion and
temperatures of varlous gases where Spron fs employed.

8 dlaphragm valve

1
2 a body -




20 Brief Description of the Drawings Figure 1 Is a

| ongi tudi nal sectional view of a di aphragm val ve
according to the present Invention. Figure 2 Is a

| ongi tudi nal sectional view of an enlarged essentia
part of Figure 1. 25 Figure 3 is.a graph to show the
rel ati onshi p between the deconposition and
tenperatures of various gases where Spron is coated
with Teflon. Figure 4 Is a graph to show the

rel ati onshi p between the deconposition and
tenperatures of various gases where Spron is enpl oyed.
Li st of Referpdr@hbdgmerals 30 . 1 a diaphragmvalve 2
a body 7,3 a diathagn14 a driving neans 5 a synthetic
resin fi4m @AArVNGMEaEASpassage $ 7 a flow out passage
8 a val se nber 10 a val ve seat body
11 a hoxﬁingq%§§§%¥%q%§ﬁgﬂ€glve seat body
accomo@at i n@ flow-in pasBagehol di ng body accormmmodat i ng

P27 4 flow-out passage

10

8 a valve seat

9 & valve chamber

10 a vaive seat body

11 a holding body

12 a vaive seat body accommodating part
18 a holding body accommodating part
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8 14 an engagi ng step part 15 an engagi ng step part
16 a communi 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 cylinder 24 a coil spring 25 a
fluid-contacting part Mde of Carrying Qut the

I nvention The enbodi nent in accordance with the
present invention is described 15 hereunder with
reference to the drawings. Figure 1 is a |ongitudinal
sect 14n&n engagirg stepdpatbhr agm val ve according to the
present invention. Figure 2 is a |ongitudinal

sect 1Dnan engagimg step part ar ged essential part of
Figure 1. Figure 3 is a graph to show the rel ationship

bet wegn a ddiemipkcatibAYdréon and tenperatures of various
gases where Spron is coated 20 with Teflon. A mgjor

par t 1 pf a:#&kgitaphragm valve 1 conprises a body 2, a
di aphragm 3, a driving nmeans 4 and a synthetic resin
T, kaphragmvalve 1 is a normally open,

fil
di reﬁ touch type val ve which is enpl oyed between a
PTO%9'S a bonnet nut

20 astem

21 adiaphragm presser

22 asupply 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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chanber and a primary punp, or between the primary
punp and a secondary 9 punp in the vacuum exhausti on
system The body 2 includes a flowin passage 6, a

fl owout passage 7 and a valve seat 8 fornmed between
the two passages and nmade of stainless steel (i.e.,
SUS316L and the like) in this case. That is, the body
2 conprises the flowin 5 passage 6, the fl ow out
passage 7, a valve chanber 9 comunicating wth the
pwaagagl@%vacumnMaﬂammaystenh an open upper end, and a
val ve seat 8 provided between the flowin passage 6

and The Hddyw2 dud:luoesfaaﬂw;inipasish?ecﬂlaa%w-ﬁutapabsage 7 and a
ext endi ng upward. An end of the flowin passage 6

valpe 8eaws fatined betweinthe twaqmga?&s hAd ma‘dé bpaamiéas étBéi (i.e.,

center of the body 2. 10 The valve seat I's forned

SBS‘?@BM?yn%eﬂ{eTlﬁ@%n s Waiseh 'Tﬁgf" is> Sﬁérbﬁgg & B&?%ngéé’ 'ﬁ’le ﬂow«-ln

val ve seat bo

re for exa
PSR a?*(?gfégf hres? éxgyﬁocsftaﬁ@ﬂ?ri FitEfy6ating with the
|nclud din 11 made of the sane nate
PAREAGHS g7t wﬂégnme@eum&cte apd Fovale seat Binsovided
body 2. 15 The body 2 is provided with a val ve seat
beﬁwwn e Sawdnnassgde Srandithe figw-ont passagend in the ehamber 9 and
val ve seat body 10 and a hol di ng body acconmodati ng

extending Jipwardh Ao endwofathesflowdn pdssiage ® apenirig intd the valve
deeper than the val ve seat body accommpdati ng part

chambeFithis positidriet atethe eentertof tisslbodpecomodat i ng part
12 and the hol di ng body accommobdating part 13 are 20

f or Mee ¢AI0E aiat iscRl fonéH if @vél@é’%reai’%ﬁaofc? hﬁﬁ:hv ly QeRarate

chanber 9 of the body 2, <centering aro OW- |

Sﬁ&ﬂeth Jc%? 2vahypg \?ﬁﬂ@é sQSFBo&Q 10°is h¥eS8PEhié steel or

prOV| th an engagi
synthetlc resin (for example, polytetrafiuoroethlene 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 engagi ng step

10 part 15 forned by cutting off at the | ower part of

the i nner periphery thereof to engage with the

engagi ng step part 14. The hol ding body 11 is provided
with a plural nunber (4) of comrunication bores 16

communi cating with the flow out assage 7 of the body
part 15 formed byhsutiibopfhat thedlower pmf of thecihner periphenethereof to
val ve seat body 10, and also fitted in the valve
engrgewith Sheenghagingstep padté. actenholdiatgeblodyn11 eprovided with a
hol di ng body accommodating part 13 of the body 2. The
pldraipiumigen @1)icf dcummutiR@tion Hdres 16ddordmunishting! witke thé Aow-out

rest on and nove away fromthe valve seat 8  In this

Sesage! 2of fHesbshyaphragm 3 made of 10 Spron (austenitic
lDst ai nl ess st eely)a@i s in the inverted dish shape and is

for f =1 hj S |8

< p Q%%Jh.@m#éiﬂb?a%&i?h L'%“@hgr#&gﬁﬁd éﬁgﬁ/@i% ﬁ%éf’ﬁ@fw, and
apber aif-tij S t hat e di aphra [

2t Aol B valle” bl . ok e oy rnch ackmmpibated in the
by elastic deformation in the upward and downward
h‘-ﬁ?"ﬁéé}q rﬁﬁcoﬂy“ﬁ@"!ﬂji’%'ﬁ 18afithebpdy @ the di aphragm 3
is held between a stainless steel nade bonnet 18 and

t he Hheidiaphiagm 3 iypendded in the hgdy 2a@nd aliawes:to rést on and
di aphragm 3 and the bonnet 18. The bonnet 18 is fi xed

move Ehaybivoly thewdlve seatBai inl this example, ntheadiapivagin Buhade of
19 screwed on the body 2. The driving neans 4 is

Spronnaastenitic Stairesh/steehns inii nviePteBedish tsthé antlis formed of
di aphragm 3 to rest on and nove away fromthe val ve

s i ok S Bt RS AR o fely shamoer
8, keeping the valve chamber 9 air-tight such that the diaphragm 3 is allowed 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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stai nl ess-steel -made stem 20 penetrating through the
bonnet 19 and allowed to ascend and descend, and a

di aphragm presser 21 made of synthetic resin (for

exanpl e, polytetrafluoroethylene 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

end papnf the stam 20do towst the centerrparb ofithetdiaghragns 8y r Shedriving
the upper part of the stem 20, a piston (not

melansst isfuettier providextiwith & Bdindep28 Hevirg afsubply Fare 2228 supply
5 to slidably ascend and descend inside the cylinder

tha3air for dperatich 4R mdunited bh A& Bbnndi 19 ﬁﬂs%?%ﬁﬂ@th@ﬂﬁeé part of

peri phery of the piston for sealing a ga et ween

. _ I . .
th) SERTRQAPISON (T K hed moBRficP ol o WBBRL Bé of e stom 22

| Si j f i -t hickn i1 h ich the.
tofigRh a8t S BEEn B the Laiden2d, an Hainh Insf stratec)

he val ve, seat dy .10 10 are, coated. In this

fteC A8 the IS SRR ob TR, pisfon forsekaling) 3 e betweknthe piston

used for the coating, In the event that the coating is
a'%‘ﬁﬁ’\%@ﬁ'"dﬁﬁ%@%@"@ﬂﬂﬁ 24 toryrgeaithe stem 20«lawnwarde

catalytic effects of the netal parts. On the other

handl he synthetic easimfiln Bds atflina of @priesgribed tHickriess withewhich the

100 ,cc m the liquid flow and the operation of the

fluid-gphtasting Daots 256t thethadly 2)rthe EapHagMV&und teevalve seat body
val ve seat 8 will be 15 hindered. Hence, it is

o, e bartel T 136 A Nth T o
fof U 1 2k Sveitifal e cifng 1R ¥TAREE hfp, S0 gl g ¥ iiout
o Pbpen ¥, ABORE Biecho 58 45 rhOBL AL B % e n e
ev%w}%iheﬁ)ﬁg%ﬁéigéﬁﬁkgf {F;'éﬁd nah;u,tmq]h eqfjiidlﬂrng asnc? ?r{enggerg ion of
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 u 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 fiuorine-contained resin and the like,

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

10 is not necessary.
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Needl ess to say, in the event that the afore-nentioned
val ve seat body 10 (including the holding body 11) is
made of fluorine-contained resin and the like, the
form ng of the afore-nmentioned synthetic resin filmb5
on the valve seat body 10 is not necessary. 12
Qperation of the Invention Next, operation of the
present invention constructed as nentioned above is

descri bed hereunder. Wen the driving nmeans 4 is
t 19he piston and the stem20 5

descend, the center part of the diaphragm3 is pushed
downNextl opgration ef then esentdndentiont eonstructed asmentionat! above
8, thus bl ocking the communication between the

isfdesoribed hesaagier6 and the fl ow out passage 7 to bring
the valve closing state. Conversely, when the driving

meang/hn tﬁe%ﬁfr? Bah8 418 6Betdtéd B fHakB tﬂgﬁist&'i‘ §n§l lttl‘?éTbtem 20

20 ascend, the diaphragm 3 returns to t orirgin
‘ L ¢ L ui
ARG, eFcarter fait SFlre RaBhtdghy S5, Blhed Aokt uthe stem 20,
r I S 8 (.0 apen the communi.cation
i ats ot s Pl 90 ol 185885 dne remicgtion between the
fl assage 7 t€ brilgé; t he valve o %ni ng, state. Since the
‘@Wﬂ pessage@andt ﬂﬁWsmafpaSﬁagg dadrinaibe valveslasing state.
coated on the fluid-contacting parts 25 of the body 2
and ¢oRverselynwhgmtise drivieg merns iseperatedtomake dhdpiston and
the thermal deconposition of gas are not allowed to
thei steat 20 astend; the diaphfagm B aeturas ttortheperiginalshapéidue to
prevents the fluid-contacting parts 25 from being

setfeslastitity. andl the fluillipgessuredn ithe D@&? 2066 thed thBldRapHtagm moves
facilities for the vacuum exhaustion system

PO RS Ja gt 84 bpoh U8 rhfufgandn iien t o
paR3Age Blarithe AvigEt pASsage 7 to bring the valve 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 aliowed 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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20 shortening the vacuum exhaustion tinme. O course,
long life of the diaphragm valve 1 is assured. Since
the synthetic resin filmb5 of the predeterm ned
thickness is coated on the fluid-contacting parts 25
of the body 2 and the diaphragm 3, the diaphragm3 is
permtted to rest on the valve seat 8 via the

fluid-contacting parts 13 25, thereby naking it
3.0 rest on the valve seat

ogsible fqgr. the digphra {
28 HiRsPhY coaking K pashi fonihe dephiagm S foEstan the valve seat 8
arts _are brought into direct contact with each
& softiyathap lnegﬁl ¢asegwhete the bveumietabpads @ne dfrougit into direct
val ve seat 8 and the diaphragm 3 are prevented. 5
cartariowith each iothery nAet fesuitedamages to and abeagidn of Bwtvalve seat
heat resistant approximately up to 150C agai nst the

8 gaddhe diaphragmdhee pRvestddonosi | ane), B2H6
(di borane), PH3 (phosphine), AsH3 (arsine) and the

| keTetyre or ! thel sEMthetic r88inS FiH C‘B”qﬁckﬁ‘fﬁﬁfeeﬁ'ﬂ?t fidat resistant

facilities. Figuré 3 1s a graph to show't
SRATORTARBY M 17 SO ol SR RS, ot Yprihle: it (aneiene)
B tibPrned, PRATRAGIERIoAsHE @isitekand the Ik WhGR arenused i
thd [ ARie A orwaled fAoMiater cace i n the gas
concentration even in the event that the tenperature

excedgdre;8dea graphriotstiow thearglationship betwiser? thendetdraposition
di aphragm 3 were made of stainless steel or Spron.

(copaanteation) t and (thesiteinperatatest bér vanded gases | alsedcan the

be used to manufacture them In this exanple, the
sediiepidugor-flatedfadiitiod whefd &R otfersiffaeb dfBprbhls BBated with
Teflon. The graph reveals that there is no decomposition of gases, that is, there
is no decrease in the gas concentration even in the event that the temperature
exceeds 150C.

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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pl ate. However, it is also possible that the di aphragm

3 is made of a plural 20 nunber of ultra-thin netal

pl ates stacked one on another. In this exanple, the
diaphragm 3 is permitted to directly rest on fromthe

val ve seat 8. However, the diaphragmis not limted to
this type. For instance, 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

it j§ | ngcessany t9. Unge thei dise apward by a sprigriootiisatrateny. It is also
urge the disc upward by a spring (not illustrated). It
ppssiblestbat pdlisa (piokillubtrateal) i mseftedinto!the atHoNoadderitsr part of the
inserted into the a hollow center part of the

diziphpdgradnahd thednhBepéisifsraPgart Rf S didhragf i
di aphragm 3 and t he gi sc ar es air-ti gm ?i t% gg&at\?]%l disc are

Al JORLF Tie8 2F Soeueetosgadl find 1 Bid e Hidd AR fofied Bisc i
. g 4
ARS8 reel ohyArEL A F Bl Ry 1ol 08 VENERER BTV ng Teans 4
[ t hi s, t . F | e, )
nandoSPaPEETRlE it UG spedts dh gt (Rneenaisaly soperated.
Hh%draul ihc thod, and the |ike can be enployed
PyeEYVEL the 1 ariving: means . g rot imited \ta: this itype.esFer example, a
5 is nade of Teflon. However, other synthetic resin

hand-eperated cagthpd, smmelestearmagniaticrmethod; \anhperautic msthod, and
film 5. In this exanple, the valve seat 8 is forned

therdikerpanvee empioyed instdad10 which is a separate nenber
fromthe body 2. However, the valve seat 8 is not

el Sl Ihg syuomicTetn A1 1 nad L THILE “Hover
oth&esyritHetié ré¥in materials can be employed to form the 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 vaive seat can be integraily 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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As stated above, the present invention achieves

excel l ent, practical effects as follows: 20 (1) The

valve is provided with the body, the diaphragm the
driving neans and the synthetic resin filnms. In
particular, the fluid- contacting parts of the body

and the diaphragmare coated with the synthetic resin
films of the predeterm ned thickness, thereby making

it possible to conpletely prevent the dissociation
{“&e&@ﬁﬁé&nﬁi &h)ther valve gembess gaused| by the iaccumulation and
possible to prevent 15 the corrosions of the valve
adharence of dbe subgtanies ascproduced by thedthearabdecarapeodition, the
t he substances as produced by the therm

clegginps satsed by the substapsesas peedisced, Ardithe seaPRhRAGES
as produced, and the seat |eakages. (2) Si nce the

t her (M SiAgE e Wsdriral Yel g@rot.e,ﬁmtig rebéntbﬁ,a ggﬁggéﬁléfbmake

make 5 the facilities e vacuum ex

SAEVASHRII, o) Al o ) S bl igd A, PR resat. o
ol 8 B oA B2 i 8 v

clained is: 1. A, digphragmyvalve in the vacuum
?%ﬁéH%‘f%ﬁY%w @mwéﬁgrr sharigging theyacuw exbaustiandimen
passage, a flow out passage and a val ve seat forned
bet ween the passages; a diaphragminstalled in the
body and permtted to 5 rest on and nove away fromthe
val ve seat; and a driving neans provi ded
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on the body to allow the diaphragmto rest on and nove
away fromthe valve seat, wherein: a synthetic resin
filmof a predeterm ned thickness |Is coated on the
fluid-contacting parts of the afore-nentioned body and
di aphragm 10 the synthetic resin filmls a
fluorine-containing resin filnm 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 diaphragm and the filmis in
the order of 60 to 100 lamthick, is 2. A diaphragm

- val ve i nAhbbis\isipigahisxhausti on systemas clainmed In

Caim1l wherejn the ftuorine-containing resi
pol yt et rlaf | u&rﬁtﬁn@m@nﬂh@s rh?hq Kaqum Sxhaustion sstem comprising

et hyl en%ﬁgi@%ﬁ@%ﬂ&ﬂ%#ﬁ%%{r{@w‘éﬁt passage and & valve seat formed

tetrafl uo yl'ene- perfluor evin
copol ymbetwaemalhe passages; a dlaphragm Installed in the body and permitied to

5 rest on and move away from the valve seat; and a driving means provided

10

15

on the body to allow the dlaphragm fo rest on and move away from the
valve seat, whereln:
a synthelic resin film of a predetermined thickness Is coated on the
fluid-oontaocting parts of the afore-mentioned body and diaphragm;
the synthefic resin fiim is a fluorine-oontaining resin film,
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 dlaphragm; and
the fiim is in the order of 50 to 100 um thick.
2. A diaphragm valve in the vacuum exhaustion eystem as claimed In
Claim 1 whereln the fiuorine-containing resin polytetrafivorosthylene resin
(PTFE), fluorinated ethylene-propylene  copolymer (FEP} or
tetrafiuoroethylene-perfiuoroalkylevinyi ether copolymer (PFA),
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