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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 pnment. 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 sep @Pﬂ%rﬁf\/al\?@fwftﬁ@l\/atwm- Edesustion Syétarh t he

I nvention 10 nerally, a gas having high chem ca
reactivity is supplied to the process chanber used in
t he sem conductor manufacturing facilities and the

b di ngly, the vacuum exhaustion system for
F'e%qréﬁ&uedﬁgéﬁﬁﬂuanber is required to exhaust high

re Vit ases j.n saf et i ] I :

cf 11 ¢ diiesertBiaalicy 1 aRblchF 1 K Butthfls. 1g'sEi€onductor

sem conduct or, manyfactyring facilitie 15 conprises.a .
magACHInG SaBPMEN: gadiet tml%sv'@&'xss’f haFGEPNT ¢ Ryention s

process chanber, the vacuum exhaustion system vacuum
copgarped withdmsavemantsdnadiaphtagm yalvede begsed methesysiem for

punps, a plural nunmber of punps, that is, a primry
thepeamuupo £xihéusstioingfromacprncesy pbambes empleyed inrtbgisenicgnductor

after the process chanber and a secondary punp (of
mandifadtorng.acuum type) installed on the 20 secondary

side thereof are enployed. A turbocharged nol ecul ar
BaBkdBuh8 df$igd Iniedtiohhe hi gh vacuum type one, while a

SCrolT type punp 1S used for the low vacuumtype one.

To Eici _ , .

c hagg@r%’?éllyf‘ﬁ ofk H&ﬁr@ﬁap@)e?\t%ﬂ%élor?g&ﬁ\gtﬁ‘ '% )E(‘.Egﬁl‘iéd:%e process

i¥s “nece 0 enp ustion punp

chRBEP L9 GO RS AR A HhdhtheEiinG 2fachities 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 ratic 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

opdfatdwith BighdRIeEE o extRiuktieh ¢eyin)evérdifahe captibmprature is
a relatively | ow conpreSS| on ratio, and the ot her

low hati-ftﬂr@v UMK Pé@g Yoo Pﬁjer'\?adtﬂmk?eeﬂ’r’éllﬁl%

a pressure ence between tﬁe pri rrary SI de

corﬁﬁpe%?og\o%q?% Q%i %gsigj ?Jeﬂg pIeAC UHBLERS I?%“ﬁﬁtlhg Eoﬁ]\/é’rjitﬁmal system

arge di arreter ‘a nom
for dh Vagltm peRRHEN 1 Thd alogess, 6%{pﬂf§§qﬁr3§'h?@f with two
with a_large djaneter has been e Io£ It] 8
challengess i-8}. a%'%ﬁ” fthaigt Ehlg@st'ﬁloorg -@ﬂ%use W't ‘\QHS %gfge of

flow region and the nolecular flow regi on vvlth regar
efficienciaising atnuons hayinge telativellow peewsession ratia, ipad the other
i nside dianeter of the flow passage. To effect an
that the pump oddricadchisustbeayoided iby kesping eonallreaprasisere difference
exhaustion be conducted in the viscous flow region.
beﬁ@e&ﬂh'e@rﬁné itlé andsecbhaaryrside ohthe Varuiuns edleaustion system,
di anet er the flow passage should be L<D (where

h h féela tdharﬂétetr e Bomired @iarieterabe approsimately 4
t ‘a:—rqlsq"fj@s g?amgter (r) the fl ovr\(/ passzlage) There efoE{s t he y

incﬁ?&fhé@é‘ ggbndq oYed0 Bof fRe %%@8565‘,%%%@@&} g@t,e with

ecufe L and the pressu
h hi p bet th
< R et W o veen e pr e
by TP ol iabulied Tio it recions: hsanfie decpylt ASY region

can be made smaller with the result that the inside

and; theemalegqular fiome regipn nyih ¢ iedard denthengelatiprshyp sbetwsgn the
region is made smal | .

pressure and the inside diameter of the flow passage. To effect an efficient

a high

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 aftain the

viscous flow region is made small.



10

15

20

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 10-3 Torr, the discharge outlet side 5

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

Thi BolRe8E hBaktdid® abbv, Nghthhané ngomveritiopilepuinpbbeing a
of 5cm or nore are required to attain the viscous

co%hgyétﬁ/?ﬁ%%ﬁﬁwqﬁwﬁéﬁoﬁ %{iai(ﬁbﬁroxﬁﬁafélf eBM! it is Wbt PosdiBle to

nven m exhaust'l o system there Is a

rz-ai%qIr ol er?g.glp%t qigﬁf&géﬁﬁgﬁﬂ@%@éﬁ B eQQPHPaT%éﬂhb%réé‘sure on

acrirties are

| ar ge-si zed. , Further,. there iSa :
the ShBb8 Pl eS| RERaUTIR TER 17° RE: Jik diehargd dubet sive

system nmeans a | arger volune inside,the pipe, it ta
pregsHesh ecomeseas dpw: Ae arpeX At th(ggt.li%&rn ¥ RPARY Zﬁgt the

to effect the exhaustion operation efficiently in a i
pipirigsr havingeamynside diameten ef Remser GrPreyafeeFgauired to attain the

expensi ve vacuum punp having a | arge conpression ]
vistats dloandegiohi with vimboe iceytabtty.e xAaua tresult,i with elbge gonventional

In recent years, however, the punp having high

valfirh GéxrEletoR ayetirh] there, is arprepblee fthatabinge theepipinige Bystem
realizes a high conpression ratio of approximately

ha@iﬁgsal-%%e AasndtBER rdQuRLaNRE fadiities aesmblie largelsizaethw Further,

p to increase the discharge side pressure of

thémrggsﬁ %bhe Irir’ﬂrgﬂrj'lggf {riat 30X it%@bfpéidéera'é@ef bf MEEflacuum pipe

pressure of e process chamber is
sySiph Binas. & darchr vl e e inaChbe. H1ahBe 4G i€ for the
vagHaT AXGURGOR | GHTTERGOR torTard 1B rRgesteh, PRrauBE alfiflenty
di anmeter of approximately 0.5cm However, if the
in prebostutimei by the vaguum exbaustinTeayHBBY &N SHesiNeEvVaFuYR 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 10" 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
thquﬁmgy!ates inside the pipings and piping parts of

the val ve, causing the corrosion of the parts, the

cl opgihgr, 3vehh|? tN&Ic6RAe¥atidit aRl RedriRneRse % vRiteE Unbidture or

and the val ve seat eakages. To solve such probl ens,

Cr e ¢ > ¢ .
023, fapied Tale”Presiuff SR Y ot Bgelin the' diecinfbdfion B the gas
wat er .or. mqi st ur.e therein nce. Lt | .
rerfinie BECRINE ihinge DabERI woREAE vanduh By RERY pogration
heating (baking). (In the case of water,.the saturated .
As pofigsHitpsusianees aro%weééwctﬁﬁ ga% %f@qé'm?c‘?@“(ﬁﬂ%ﬁw%s'de

the tenperature is raised by the heating, the
thespipingstant piping paite of the:valve ccausing they corrogien:qf L parts, the
for the condensation and 15 adherence of water,
cloggingt of dhervajess thy thex subsiankes has prediiged [gad thee valvex seat
of the corrosion and cloggings is reduced. It is

leakBges. that it is desirable to raise the tenperature
to approximately 150cC, considering the type of the

gasTh N sLBI® priBieHs) (16 Patfulifedntcs Keép Ithe Hinsideeof, thiehpiping
gas i s deconposed (or dissociated) when the

sy%ﬁ@ﬁ@%ﬁ' E‘r{é?bth%%afttin%‘?éd v%ﬁ%ﬁpg@g%%f@%%t, WaterireRbistire therein.

e substances produ y the™ deconposition of
1o, 2 o G438 R 5 Slag D, BB St 9 e
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
thed At atiGHERip ibewedh ARE tehiperataees iane e tibeormpopidontafr earious

5 1n the systemfor the vacuum exhaustion of the
gasdéLirethe %@PSPrﬁ.d'A@ébpaﬁémcﬁbrﬁ rge3 2fhedy ¢y @i are

valve Is comonly used as, for exanple, shown in the

t i . i i r ™

10GFH it the 1B tfigraties sffts Heolkairigude f6 A0 @aBmposition

ass ,a fl e, and a val ve seat forned
aloﬁ@tﬂ@ﬁﬁ'etrfﬁee O%Feggé’?%g%@ ‘a diaphragminstalled in the

bod nd rmtted to rest .on and ve away fraom.the_ ..

el e sBte ter GeatbubmenimksBeh LT RiF pRYHSs APty direct

oggr ating to allow the diaphragmto yest_on and rm\he .
toughidype nastal diaprBeagre velvg is qamameRly ¥$edkas: for xample, shown in

Japanese Patent No. 3343313 ObJec t of the Invention
thelBatentLiperslurens with this type of valve are as

follows. That is, the major constituent conponents

sucBasigally)etheoshid diaphigap vabgncamgrisés d bkdy prowdeddwith a

of netals. In addition, conparing with the pipings,
flowhiefasabgel @UASwBItepassdgeatates walde nsudtsfonnedebétaeen the

gas is retained or trapped with the result that there

pagﬁr%lg%l%é) %%@M‘?Hﬁ?in‘ggﬁlfeg ihRe %@?%Ho?pé\‘%ﬂtté@"l@%ﬁtdﬂ and move

ang O Furthef, since the inside

| . . _ Co
by B 41 xarPb et e ¥ a1 the i) dferating to
alkg\r(ve ?I'lljela Eiiapﬁ'\rr]aegr%% oSt on'ahd move away from the valve seat.

[Patent Literature 1] Japanese Patent N0.3343313

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 the 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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cl ogging s 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. 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

vacTue seekaht inventis Haabaén ehestad tor soledithé bove mentioned
corrosions caused by the accunul ati on and adherence

préblemie %‘rﬁ%@%ﬂfé?ﬁ%ﬁﬁ%ﬁggrﬁ?nﬁaﬁ i& A6 prdlide a diaphrag%rﬂevalve

econposi t| gas, cl oggi ngs caused by

forftﬁgﬁ}g‘égﬁﬁ?eﬂ?a%i?g%gggm tvﬂﬂgh 9A eo\rf]'?{/éﬁ’?t tﬁ@%r}o%fdg‘%ggﬁjsed by

so an pres I nventlon
rovi de, a valve for the vacuum exhausti on m yhi

the aRbuafitoncend Aderddke Y 0he BHBSGRLES, FRuRCRL BYLA fermat

system,snal | -si zed and, as a resu|f, |l ower .the costs
degdaPPRIiPASY the aaﬁeth?wioqglagﬁe%vs‘# by ihs ﬁ%tﬂ@%e% % Prgfiuced,

vacuum exhaustion system 10 for shortening the vacuum
andxhgualvye seel ieakagesc| Bsigralsefan pbiechoé e Riesent invention to

di aphragm val ve for the vacuum exhaustion system .
pravideadiaie far thévacpurmsexditauistion system wbighr cae sakedibefacilities

having a flowin passage, a flow out passage, and a

forthbwacaeat etaustion sststere smdlkesiped sadeas aaresuliplonayiine costs,
installed 15 in the body and permtted to rest on and

andBy€héyaruté are Hiaenetaf yFthegsipingd Rt the vABLIYWMNEKHIR@TGN system
provi ded on the body to allow the diaphragmto rest on

I seat, wherein a
forHorBRfY tmB\ReULP Bkh AR tfe

_ a predeterm ned thickness is

A b Wi, “ont ot 19 Pt of Lhe

g,r Iaé':lqg jap arré%n'i: \S,aﬁ’,g%,? {h%dvafc%rurr? legﬁril@&iotnhs?ys\/g%va%cotré}ﬁg 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 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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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, the diaphragm
returns to its original shape by self-elasticity and,
as a result, noves away fromthe val ve seat, thus

thed digphiragmt ReudnsUicdits @righrfa sfhfa?@ by eeffldtdstioty ARbSa0@ result,
to the Tl ow out passage. The fluid-contacting parts of

mdves Al frBRftHY @@P? %@g}ﬁ?ﬁs %ﬂéﬁvﬁ@l et i ES flow from the flow-in

synt hetic resin e pre erm ned thi ckness

i s of 50-100 p m, preventing
pa%%@esﬁﬁ@?yﬁg%ghg?%%%d by the thermal deconposition
of e pas fr directl ontacting,and adherin .
©he THE RAFophBIEkiY pafs af 158 BoaY aniCuiaBhiaBi B Bated with the
| qui d-contactin arts are not .corroded. Since the
syahibin s HI50h e Predsternpes: bidness (it eXamoln dackness of

coated on 10 the |iquid-contacting parts of the body
50%1@0 dirap iprexgntingtibe gubptanggapredugeddiethe thgrmakdeggmposition
the valve seat via the fluid-contacting parts, thereby
of thekigag fram pbirexitlp| contaatingoand ladhering Ho dben liquid-eentasting parts.
the val ve seat nore softly than in the case where the
Astavesuit! the lRfrid-sontaetihy paststare mot cerrddegct contact with
each other. As a result, damages to and abrasion of

t he Siifde/heSRAtheRreshenlf apiheastadatcmmaty Bigierkss 1§ cbated on

the syntheti'c resin film the fluorine-contained resin
tnd ol R0 defs AARE! o ing PEPHIEI ¥ BEBIaBH R fowes
to G BPME vallenaat e e TuichsPaiactyp RATR, fregpy making it possible
to {3 HRrearm brreShan Heatde FRat Bl setbhan dadip case where
because the w del y-used common products can be
thestyyn etal partsarehsawghtigtorahdirect 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, polytetrafluoroethylene 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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20 Costs. The parts where the synthetic resin filmis
coated are desirably the surfaces of the flowin
passage, the flow out passage and the val ve seat, and
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 nmaking it possible to reduce

thushfarthes ifakingSit peEsibRsw© reBLLethetodtBe Drawi ngs Figure 1
is a longitudinal sectional view of a diaphragm val ve

Brief De&&iptbr O thbTFrali nt invention. 5 Figure 2 is a
—V—O‘n'grru%tlgjrm@m‘ri—dn%?vi ew of an enl arged essenti al
par F{ re 1715 %qgﬁgi%udiﬁét%ércﬂgﬁal' view df %ﬁﬂgpﬁ%ﬁgﬁ‘%‘(vé RRcording to
rel at®i onshi p befween the deconposition a
thte ergturets of various gases where Spron is coated
QPR SR VERYCE; gure 4 is a graph to show the
rel ati onshj p between the deconposition 0 and .
t enpgEe ot 1552 g@n%ﬂ'@!ssegﬁ%%' ViR of %bPBll?rg‘%d &sgpoyaRl part of
_List of Reference Nunerals 1 a diaphragmvalve 2 a
Figbdelyl- 3 a di aphragm 15 4 a driving nmeans 5 a synthetic
resin film 6 a flowin passage 7 a fl ow out passage
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 empioyed.

List of Reference Numerals

1 adiaphragm valve

2 abody
3 adiaphragm
4  adriving 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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8 a valve seat 20 9 a val ve chanber 10 a val ve seat
body 11 a holding body 12 a val ve seat body
accomodating part 13 a hol di ng body acconmodati ng
part 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 coi
sprildg @%eaghdingdteppaecti ng part Mde of Carrying
Qut the Invention The enbodi ment in accordance wth
t he 18r ese@hghgingnité®paits described 15 hereunder with
reference to the drawings. Figure 1 is a |ongitudina

sectigongboMirSyhiehtich BbPhr agm val ve according to the
present invention. Figure 2 is a |ongitudinal

secqyonglgagkaw of an enl arged

18 a bonnet

19 a bonnet nut

20 astem

21 a diaphragm presser
22 asupply port

23 acylinder

24 a coil spring

25 a fluid-contacting part

Mode of Carrying QOut 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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essential part of Figure 1. Figure 3 is a graph to
show the rel ati onship between the deconposition and
tenperatures of various gases where Spron is coated

20 with Teflon. A major part of the diaphragmvalve 1
conprises a body 2, a diaphragm3, a driving neans 4
and a synthetic resin filmb5. The diaphragmvalve 1 is
a normally open, direct touch type valve which is

pumipthalie dabelmesthaastivwegstem.chanber and a primary
punp, or between the primary punp and a secondary 9

PUMPhbddie 2ViRedBS 6x BWsihi Passayet 8 fldwolPPrsdage 7 and a
includes a flowin passage 6, a flow out passage and

valle 5531 BoRiEl pEn AT, S BERRE B RpBE VA SR RPE el (e
| [ e, hat, | s he Qody ] i

sUSet €TSS Wi et T e AR 2 BrietReog thg fow-i
chanber 9 comuni cating_w th the ssages 6, 7 and .

PasRHaRe: e SPOUD paRSegR s aoiive ShaMRer o krmaiunicading with the
provi ded between the flowin passage 6 and t he )

passagesdit/ pad Jareed with amhePem 4RBEF e0t oRf agalve9e3ff provided
upward. An end of the flowin passage 6 opening into

betwren,theflow-ihpassaged asdihe floworiddassagad ipdhe shagier 9 and
the body 2. 10 The valve seat 8 is forned in a valve

exteadingagwaid. WAhcdnd of ahs dfow-irt passaghy & openingeintodhe valve
2. The valve seat body 10 is nade of stainless steel

ch&mbef 31 botitiene€ st thd Eamtee sl Sody 2.
pol ytetrafl uoroethlene resin and the |ike), and

i n?h’ﬁge@alfe .h,eéfi'grig fOREd il alBiiee Sbat BEdy a0BWARKSS isbeparate
whi ch works to

ix the valve seat body 10 inside the

oo nd T PoThe 3o, RS0 Bl st o
syﬁ/tﬁleﬁg rseg%t (o?dgxalrgplgpdpo?ytgﬁ'éﬁtilgr%eﬁﬁgﬁ(e 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



10

15

20

accommodating part 13 which accommodat es the hol di ng
body 11 and is deeper than the valve seat body
accomodating part 12. That is, the val ve seat body
accommodating part 12 and the hol di ng body
accommodating part 13 are 20 forned concentrically at
the lower part of the valve chanber 9 of the body 2,
centering around the flowin passage 6. The val ve seat

partotly fdréhads by iouttirghefied the dower Eaﬂ\dfdhd imhémperiphe thereof to
engagi ng step part 14 formed by cutting off at t

enyBge wiltethe éig StépSparbgl] PITRENAIIRG BRLY 1178 d d with
E ?dl r:g body 1 IS ri ngashaped and |sgpr0\¥| dedebzarl.:r)1\'!I ?1 wih a

p!Lﬁ'BgﬁQHB%r %ﬁgﬁf gzﬁmﬂﬁfﬁlc&t%ﬁ B6 d1 ¥%o Elhl?gtlrgé tmtﬂt thbhﬁow—out

ower part e i nner perlp ery t

pa#%z%?t%gﬁgggg step part 14. The hoI di ng .body. 11 IS

pl ural nunber (4) of comTunl catlon

e Ay 15 atdd Bouy i K hipd Graps i volyBr 5t ooy 0. ana

ar gund the val ve seat body 10, and al so fltted in the
alspyfitied JR dhgeyalee cﬁhatnﬂkerbgdif theahadw & RfoacasaMPdatask in the
hol di ng body acconmodati n Fart 13 of the body 2. The
\y

holging hody aceomsnqstatimp duedt 14 of the bediy22, and al | owed to
rest on and nove away fromthe valve seat 8. In this
exarfpleediapheagn Spisr proridednindibediodyl B, Spd alichedstoerest ion and
stainless steel) is in the inverted dish shape and is

mdvey swrdy Ffonanhél vahe: §dntrB.MefhathissBefthplel e diidHragen3 Inade of
is placed inside the val ve chanber keeplng t he

9,
SpVéH g&ﬁ@@ﬂ@%’talﬂle% rs*téélgﬁg irs#ehinlBa %r dih ﬁhépﬁ@%ﬁa%%hﬁed of

rest on and nove away e val ve seat
an?l?é—éf?hgﬁga‘f fgs%‘ﬁelﬁg{ﬁ g? rqtnq % ;ﬁi’ 3@“&%@% aphragm ggamber
9, kge&ﬁlgqhg %YQ;% crhamgeraé aqu %t %bgﬁ 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

11
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made bonnet 18 and the body 2 with a gasket 17 being

pl aced between the diaphragm 3 and the bonnet 18. The

bonnet 18 is fixed on the body 2 with a

st ai nl ess-steel -made bonnet nut 19 screwed on the body

2. The driving neans 4 is nounted on the body 2 and

works to permt the 20 diaphragm 3 to rest on and

nove away fromthe valve seat 8. In this exanple, the
end pavti afgheetom 20 tbshiusethpednter part optheadiaghragme 3dr Mhierdyiving

means 4 includes a stainless-steel-made stem 20

meRRe! Ifrar bRSANED Withe BaNRY 28haVich 8l Jupint 22 to supply

ascend and descend, and a di aphragm presser 21 mad

thesé(n?fc'j}eddé%aﬁ&% bﬁd Gﬁ&mg%mnb E’é’n?g{ L 36 E-:é‘Frb ;ﬂgé mgpb%’}ﬁ‘art of

resin) 'or synthetic rubber a Itted at t

R
o BB 8 L0 o S B ot

bonnet 19 to surround the upper part of the stem

fitted ﬁi"sﬂ"@rp'-(tﬁbpel"l)h%@t Qfatf‘@oB'StﬁBJﬁ‘f sgaling ﬁfﬂawpﬁ'@\’e%F e piston
of the stem22 5 to slidabl ascend and descend

and e gwlindes Zwandcae@oilzsprirmﬁ%to urge themstem 2Q dowaweand .
fitted on the outer periphery of the piston for
seallhegyathgdio resinViitert tsheefilon of a presomithedibickpesshdih wadch the
and a coil spring 24 to urge the stem 20 downward. The

fluislydsriedtting ped 05 of tive bodyp 2atHd diaphfagm BrasLthebesive seat body
thi ckness with which the fluid-contacti ng parts 25 of

1010€ chadd, 2.in hﬂg esihﬁw% AMoR Wﬂéiet MSrI%TjQJfSG-ﬁ@@h rh@msk is used

10 10ar ecoat IS exanp e, Trade Mark)

forthe %gaflﬁgp‘ tthgI &JEnt InAtSRE ¢ hﬂflné 'ikeﬁirﬂ?érgﬁgﬁ 50 |tnh?( s difficult

event coating Is thinn

ﬁt%‘éﬂ'n Béﬁ@%’ S48t e e barte 0 ébsné*ﬂ?fqﬁ?whw the

evéMidhg @ﬂﬁﬁqafslﬂgﬁg ligked thpa d0p G @*egfqtiltiﬂgﬁ%%ﬁgﬁﬂ%dmﬁon of

nmovi ng fromthe valve seat 8 will be )
the d:aphragm 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.

12
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15 hindered. Hence, it is desirable that the coating
is 50-100A mthick. The fluid contacting parts 25 are
the surfaces of the flowin passage 6, the flow out
passage 7, the valve seat 8 (the valve seat body 10
and the hol ding body 11), and the |Iower face of the
di aphragm 3. Any nethod can be used to coat the
synthetic resin film5. Wth the 20 present

Ouratioh e tHe Inveatidm | mis fornmed by the nethod of
application and baking. Needless to say, in the event

t hat € i ' i i
| Ao B Hho onkcies mentonad above

is B%y&q 'ég]eﬁ&%m]?éped resin and the like, the forning of
the a ;

ore-mentioned synthetic resin film5 on the

val d 10 1S,00t necessar 2 rati of

! ne nSERhs BviNa wloans s Robpd ARG Othtie M R THE e g 20

constrpycted, as ni i oned above_ . is described
deﬁ@?’é‘ﬁr&ﬁ@r"?"ﬁ(&? Wletharq'a,wmagwe%wspuﬁ ed dpupwartby e stem 20,

make the piston and the stem 20 5 descend, the center
angdarestpenithe wilvpriead B, 3hvs biecking the wempanisation bedwean the

20, and rests on the valve seat 8, thus bl ocking the
floweimrpassageitoand thaxbew-aut passagav ita bping $hg valyeaiosing state.

fl ow out passage 7 to bring the valve closing state.

ConGorsersely,whsen tHeedrdiving mrganset issoperatedopernake thé piston and

make the piston and the stem 20 ascend, the di aphragm
the §t@fhu2053$db_ridb€th§fdiﬁﬁﬁ@ifgn$hﬁ@@tu@'h@ téOth_el@ri%inal shape due to

self-elasticity and the fluid pressure in the body 2

' |
se{?%léit%ﬁtytfﬂ a1 POSALTRY GF tHYBYdY 28D ; f the dYﬁerrﬁ@gg@oves

0 open’the communi cation between’ the W1 n ‘pas
aviayofiont U LeR¥ &t 8609, fos dehinDhicalSe itBen he fow-

pagéaeéjee Eirgn%etﬂetfm\n%ﬂ{s Sa?ss'a?:;ecf)?ot gr?né) 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 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

13



10

15

20

the fluid -contacting parts 25 of the body 2 and the
di aphragm 3, the substances 15 produced by the
t hermal deconposition 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 nmakes it possible to nmake the
facilities for the vacuum exhaustion system

25s tredrebsg ingkdng ats pasgibleufior thé aidphragm 8 astrest andhe valve seat 8
furthernore, reduce the dianeter of the vacuum

mdtshsofy tidh M m@eésé Yhetd tﬁ@%berﬂbtw e é{r@cyﬂwght into direct

exhaustion tine. course, long life of the di aphragm
co?‘@c’t’ ith éa% HRRLY e%s 2 Hgﬁ\a@é@tg%'d éfr§§|bﬂ cﬁ'tlllér\/élve seat
0 e pre eterm ned thickness™'s coate

I of the body 2 and the
Béd'ldjih%r agﬁf'%%w E%'@% é\§%'%§%m 3is permtted to rest on
thevlve se 8 vi he fluigd-contacti 25,.
thet TEON ik e | eVt s ofi 1o B aRiigY: et stistant
he vaI ve seat 8 npre softly than in the case
apwrga{%@ upvie TRUAG a@%‘ﬂﬁgth&r @a%ﬁ%tﬁ@hﬁxﬁfﬁp@ §iifg {monosilane),
contact with each other. As a result, damaaes to and

B2hi§r(diiasane), AH(phesphinedahsHS (arsine) maddhe pke ariicls ase used in

prevented. 5 Teflon for the synthetic resin filmb5 is
thessémiacindoctoy-releed fasditiesant approxi mately up to 1500C
agai nst the gases, for exanple, SiH4 (nonosil ane),

132Rurdidiy arpaph t¢@sBow( thieoeRitionghip béwdn( iesdétsdmposition

and the |i ke which are used in the

(cdiﬁ;'éhﬁﬁﬂé’h’ﬁt 8hd " that e8mpafdtlids esf VABIS dades augé@pl‘h the
to show the rel ationship between the deconposition

ﬁn‘;rée%gﬁﬁﬁidr%lé?é‘é fé‘éil‘i”tuég'\?vpé & ercg@t%FE er&? ?6?!@@?&% M@&g&%d with

In the sem con aC|

Teﬁ@@ ol R oS oo . v
oa %%%i'eafs%a‘ltn tlhe gas concentratlon 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 meai
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 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,



10

15

20

is no decrease in the gas concentration even in the
event that the tenperature exceeds 1500C. 15 In this
exanpl e, the body 2 and the di aphragm 3 were nade of
stainless steel or Spron. However, it is possible
that other nmetal materials can be used to manufacture
them In this exanple, the diaphragm 3 is made of a
sheet of the ultra-thin nmeal plate. However, it is

it i8l rreeRean) 1 erdehtde dise upvantiraoE spring (Mt dliugtrated! Ultdis also
20 nunber of ultra-thin netal plates stacked one on

po?ﬁiﬁgé‘ﬂa-t allcnsé (Hot ilﬁ}éﬂﬁﬁécﬁd% g R riedaRiy e Rollcv es.ﬁtgh Ehﬁ%f the

irectly rest on the e seat 8. However,

0]
ARG 1P ol Belffeleh pbt S thERiap iRt 3HRER disc are
airfy el Sofl S008I BpBR <t pe 05y " GorB oeriRid cic is

thig.case, 14 it is necessary to urge the disc upward
allgyed t SRFR5 b mave 2WeY KORLYE Yalve $6a1 80  possi bl o

that a disc (not illustrated) is inserted into the a

hol IRvhise xa@mpler thef diivieg aveapsr 4gwas, pardmMatisal, aperated.

peri pheral part of the diaphragm 3 and the disc are
Hasvever, the Idyiving mesbrend isecot dichited éadhisotyper Joort esample, a

the afore-nmentioned disc is 5 allowed to rest on and
handwperated Mmethiod, e eldce-maghefic nathbd] a repdraplice mdthed, and

driving neans 4 was pneunatically operated. However,

thd filke 84 YergnposE ifktégd.not limted to this type. For
exanpl e, a hand-operated nethod, an el ectro-nmagneti c

et fioehis %Mlé,u*ﬂei%ﬁf{hgﬁ’ﬂ reéﬁ‘ﬁlmt?gs hﬁ% gf;‘gttalﬁﬁg-{.i However,

enpl oyed I nst'ead IS exanp o

: . g T g : ‘ o
oGPl e el R TR LA B Bl B St e i
5 synthetic resin film

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

15



5. In this exanple, the valve seat 8 is forned on the

val ve seat body 10 which 1is a separate nenber from

the body 2. However, the valve seat 8 is not limted

15 to this type. For instance, the valve seat can be

integrally fornmed with the body 2. Effects of the

I nvention As stated above, the present invention

achi eves excellent, practical effects as follows: 20
thellcofbgions! V¢ the Rape desmbeid ddueelody, tHdreaccumulation and

di aphragm the driving neans and the synthetic resin

' I reh bd- i i

a{llhéergﬁg% 5’3 tlg% tb%feﬁngbs ié“ﬁrcfduﬁég bcfﬂﬁ%t &g dﬁﬁéﬁ'@o@ﬁ:on, the

I aphragm are coated with the

oOYEHIE b Byt S B8 p B PR iages

di ssncj.at i eco sition).of.the gas., As

T8 5Bk B BRI omAtRdHis' 5 PR, fCis hosRRte o make

val ve nmenpers caused by the accunul ation _and

5 eiReENRREY HaCB BN AuBlon Sy SiemRlhSEe A 3%? RUIL to
deconposition, the cloggings caused by the
lowss tthe costas Ipivalseeaessible toheedlisg: thecHiameter of the vacuum
Since the thermal deconposition is prevented, it is
@deuistion systenmpipings fonehbeeningtthe yatoumt éxhaustion time.
exhaustion system snall -sized, and, as a result, to
| oner the costs. It is also possible to reduce the
di ameter of the vacuum exhaustion system pipings for
shorteni ng the vacuum exhaustion tinme. 10 15 20
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16 What is clained is: 1. A diaphragmvalve in the
vacuum exhausti on system conprising a body having a
flowin passage, a flow out passage and a val ve seat
formed between 5 the passages; a di aphragminstalled
in the body and permtted to rest on and nove away
fromthe valve seat; and a driving neans provi ded on
the body to allow the diaphragmto rest on and nove
away fromthe valve seat, wherein synthetic resin
films of a predeterm ned thickness are coated on the

Wﬁétqggrmgaqgtl ng parts of the afore-nmentioned body and
di aphragm 10 2. A di aphragm valve in the vacuum

1. eﬁh?@b}%ﬂn SYaiv€ Th aRe C\}a%uﬁfw? ekﬂa%t%r{%grste\w gﬁiﬁﬁ éﬂsﬂsﬁnr{be a body

restin filmis a uori1 ne-contal ne
A di aphr a val ve in_the vacu e [
nalhgrd foyan e e 3?%%*%83%@!@& e SR 15 between
fluid-contacti arts .S rf sof the | in
the, RRSSAESS. 1 GanbiadT Jasialied i dhe BRB.And, bSGuitiedcle' st on and
body, and also the |lower surface of the 15 di aphragm
maye away 4fstn daenvialveveeath andea de¥ingnMesna pseYiead s%mwbody to
as claimed in Caim2 wherein the fluorine-contained
allowsthe disphgagny ttetresf bocarsk mopecaway deim the g seat, wherein
fluorinated ethyl ene-propyl ene copolyner ( FEP) or
syntbetiaf Fesin ofilmy | ehea peredetemainkyl | ehickiyeéss eargercoated on the
copol ymer (PFA). 20 17
fluid-contacting parts of the afore-mentioned body and diaphragm.
2. Adiaphragm valve in the vacuum exhaustion system as claimed in Claim 1
wherein the synthetic resin film is a fluorine-contained resin film.
3. Adiaphragm 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. Adiaphragm valve in the vacuum exhaustion system as claimed in Claim 2
wherein the fluorine-contained resin is polytetrafluoroethylene resin (PTFE),
fluorinated ethylene-propylene copolymer (FEP) or

tetrafluoroethylene-perflucroalkylevinyl ether copolymer (PFA).
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