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Val ve for Vacuum Exhaustion System Field of the

I nvention The present invention is concerned with a
valve to be used in the fluid control device and the
like in the sem conduct or manufacturing equi pnent. 5
More particularly, the present invention is concerned
wth a valve to be used in the systemfor the
exhaustion fromthe process chanber enployed in the

sem conduct or \ER/afoR VabllMEXHEREBH BYsteal the

I nvention Generally, a gas having hidgh chem cal

Fiélc?%fwevfn‘%n{iénSqul ied to the process 10 chanber used
T tire sentconduct or manufacturing facilities, the

Aco T8 ReesTe e i ds, EBneier b B0 1l e, 156 dn the i
coﬁt,?glggggiplgsgr CLHH Iﬁéjeaﬁr? ﬁﬁé Eg%gg:pglgggtprr S%gf'\wa:gh%y%a%%ﬁipment.

Therefore, to conduct an effjcient exhaustion fromthe
Mqse qastieulativn tbe mresent ingentiomisconseried with@valyedp be used in
exhaustion punp with a high conpression ratio which
the systeoh dos tthat exhaistipnefromu he progessochamber/ employedein the
if the suction pressure is |ow However, in reality,
seiniconduetormanifagiiringn punp having a high conpression
ratio is not easily available. Accordingly, it is

BaBR&®uRAOf theInddiionconvent i onal exhaustion system for
the process chanber to overconme two 20 probl ens, one

t habérlé?a@fs‘% L%a% ﬁ&iﬁ%n%hﬂtfrﬁi% r\egﬂ'aﬁ:ng@t iBis@'lbgﬁfcg wmeoérocess

efficrenc I'ng a ving ar ive

on BB P T L S R e g i
530 P R g B e B PR o e B e

two problens, the dianmeter of the gi_Joinsfor tp? .
presass champeriis reguied to exhaust high reactivity gases in safety and with a

high degree of efficiency.

Therefore, to conduct an efficient exhaustion from the process chamber, it
is necessary to employ an exhaustion pump with a high compression ratio which
can exhaust at a high exhaustion velocity (1/min) even if the suction pressure is
low. However, in reality, the vacuum exhaustion pump having a high
compression ratio is not easily available. Accordingly, it is necessary for t.he
conventional exhaustion system for the process chamber to overcome two

problems, one that the gas is to be exhausted with a high degree of efficiency

~ using a pump having a relatively low compression ratio, and the other that the

overload on the pump is to be avoided by keeping small the pressure difference
between the primary side and the secondary side of the exhaustion system. To

solve the two problems, the diameter of the pipings for the exhaustion is made
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1 large (a nom nal dianeter of approx. 4 inches) so
that the conductance of the pipe passage is great.

For the same reason, the valve having a |arge dianeter
is enployed. The fluid flowis classified into two
regions, a viscous flowregion and a 5 nolecular flow
region in regard to the relati onshi p between the
pressure and the inside dianmeter of the flow passage.

b © ! ithat idt@flce of th
|ar§§ a{?%ﬁ\hl AlrRskl oF ApprexX MAHdhes) soithat the E6Adidtatice of the

exhaustion be conducted in the viscous fl ow

PR pog 8 ordst BOFiA Raeienian. MR Aing g Brge digeter

. %vvh‘are L: the nean free path of gas nol ecul es and D:
is e|PIGYEdi de 10 di aneter of the fiow passage). Further,

t he exi.sts the relationship, Lz4.98x10-3/P.. between
t he THEAHIE 1o (5apRSTiaR dniPrRic,Fegiai, & Bscdyg flow tedion and a
rel ationshi p between the pressure and the inside

maleeutar Bowregigntiniregandde the selgfignship hetween the Rigssure Ard the
pi pings is shown above. By raising the pressure ) o

insfidey i@ameten of tberflow paspage LT aanductnan effiient| exhawstien, it is
the result that 15 the inside dianeter D of the

requiddn disatt theateixhanstidre be sondactetioin theyivistousnflbw regiore To
smal | . However, as stated above, since the

achie¥etMa QiRabuP Y hagiod, tis®ThsidatdidmietersMabf the flow passage
conpression ration (approx. 10), it is not possible to

shégrg% g&;ﬁ? M\Eﬁ@ﬁ&rtﬁe%eéﬁﬁe@r@%q ﬁ&s molb&lles bfg-D:RRE inside

€ pressure o e chanber side (the

bR 15l Bt e BRSSO

B R W T S
regiTohré gl;tPonré?lEpebgt(\enrféeaH Pﬁeybressure and the inside diameter to attain

the viscous flow region inside the pipings is shown above. 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 can be

made small.

However, as stated above, since the conventional pump has a
comparatively small compression ration (approx. 10}, it is not possible to raise
the pressure on the discharge outlet side. For example, when the pressure on
the chamber side (the primary side) is 10™* Torr , the discharge outlet side
pressure becomes as low as approx. 1072 Torr. This means that the pipings
having the inside diameter of Scm or larger is required to attain the viscous flow

region with more certainty.

As a result, with the conventional vacuum exhaustion system, there is a
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As a result, with the conventional vacuum exhaustion
system there is a 2 problemthat since the piping
system having a | arge dianeter has been required, the
facility is forced to be large in size. At the sane
time, there is another problemthat since a |arger

i nsi de di aneter of the vacuum pi ping systemresults

in a larger volune inside the pipings, it takes a |ong

rdBl&m thaf sihBe th& wmq SEMH@inG 8. lafges dibsieter fas béen fequired,
P I s anot her probFem ﬁ’ét to con%)uct@fn efficient

o e ! ! e
thegmltr}ztlh%rééﬂ fo PaCfargd M. ! W\ttﬂﬁ 3 el tifieZ @RereaBUdAbther

on system an  expensive, nhigh-performance
proffet BeR e Skra; BoldR FmRREReaRe AR LA Bin el fesuts
n g S BeE s B iSas B B 4 ot 309618 8 vaouu
oA o F T g sl AR Bl s

of the pipings resulting fromthe precipitation of
exbaustiamires shosdtdiimewitly theysmallesizeth yacuurarexhasistien iystem, an

pi pi ngs. Particularly, when the substances, water and

expensivey bigh-petforetirog véeiumh groop d@ving aflagges esnipngssien ratio
t he pipings accunul ate 15 and adhere on the inside

anda highadxHaetion pelery &ndeédwd.pi pi ng parts of the
val ves, not only the afore-nentioned corrosion

pr ol e R Bther HERdt Mthothedgictdm arsavstionesystért the dissociation
| eakages occur. If the piping systemis Heated, the

(AR BI5RLS BEed BRI RE B oS odk i e g
o e
pilladie offsiine o fhe IRARIANEBS oy GubrERcEy prLesd b the
decomposition inside the pipings. Particularly, when the substances, water and
moisture produced by the dissociation of gases inside the pipings accumulate
and adhere on the inside walls of the pipings and the piping parts of the valves,
not only the afore-mentioned corrosion problem but also the cloggings and valve
seat leakages occur.

If the piping system is heated, the risk of causing the corrosions and the
like is reduced because there will be less chance of water and moisture
adherence along with the temperature rise.

However, if the temperature is raised inside the pipings, the dissociation
(decomposition) of gases is caused such that the substances produced by the

decomposition deposit and accumulate inside the pipings, causing the

corrosions, cloggings and valve seat leakages.
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deconposition deposit and accunul ate inside the

pi pi ngs, causing the corrosions, cloggings and val ve
seat | eakages. 3 (bject of the Invention It is a
primary object of the present invention to provide a
val ve which nmakes it possible to reduce the di aneter
of the vacuum exhaustion pipings for neking the
facility for the vacuum exhaustion system small -si zed,

ogiggﬁffitﬁgm\}é@]tiggsts, and 5 maki ng the vacuum exhausti on

_ mort, al so whi ch can prevent t he -
AR o5t I GRRER g 592 08 e ks
polggigrﬁ%?qe%phg% Itrgﬁed {aﬁgetgtgétﬁgnv%ééh m%%%ggggﬁqihgg for making the

di ssoci ati on of gases. Disc|]osure of the Inventjon 1

fadiith dp6 HhG) VagugRsSHREHSHEN VBHETE HERg GaiPef clo e 8 gdsts, and
supplied to the process chanber used in the

majing dbedvanuem rexhaustien tivg shest 1and also whish can prevent the
products manufacturing facilities and the |ike. )

dishocitidnnghg , dedoenpoditiors of gasegs bt ther ootlgrenge ©& Lorrosions,
chanber is required to exhaust the high reactivity

cl i dnck aaBley saal leakalgbs anbidghthee gipdrey cysteinh i causedyby the

e piping systemin the sem conduct or

actBml AN 6 the sLBStdricks prod\idiBby the issBEiates ofigases.em
to supply a gas to the process chanber, the process

Digga.gm%rofthgqn\)@m&m exhaustion system the vacuum
porp, tie vatves and the like. A plurality of punps

I d f Lon; i . '
(t naarty avothneyfa P mRal achyty § SlnefBito BeBrocess
orBens 50 R ARGt T EHERG i DBglBfproaucs
the afore-nmentioned primary punB_. A turbo nol.ecul a{
mankfgctunng fagilitieeand dhe like. “Accor ingly, the exhaustion system for the

process chamber is required to exhaust the high reactivity gases in safety and
with a high degree of efficiency.

The piping system in the semiconductor manufacturing facilities normally
comprises a system to supply a gas to the process chamber, the process
chamber, the vacuum exhaustion system, the vacuum pump, the valves and the
like. A plurality of pumps are employed for the exhaustion: i.e., a primary pump
{the high vacuum type pump) installed immediately after the chamber, and a
secondary pump (the low vacuum type pump) installed on the secondary side of
the afore-mentioned primary pump. A turbo molecular pump (TMP) is used for
the high vacuum type pump, while a scroll type pump is used for the low vacuum
pump. Also, as stated above, the pipings having a diameter of 5cm or more IS

employed for the pipings in the exhaustion system.
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the high vacuumtype punp, while a scroll type punp is
used for the | ow vacuum punp. Al so, as stated above,

t he pi pings having a dianeter of 5cmor nore is

enpl oyed for the pipings in the exhaustion system In
recent years, however, the punp having a high
performance capability, or specifically the one which
achi eves a high conpression ratio of approx. 103 _

104 Ir'i‘@écé}ﬂﬁ/gagﬁw,-thgmu%ﬁ‘ﬁ&i%@hibh Rforhidneec@pability,

I ncrease t discharge side pressure of the primary
. . r r : . i 3 _

or SYEBI AN e wPATB e X BB REFBSION o appron. 10

Accordi ngl,y, b ptiym zin t.he, pr re . i Li,0nsy.
10f RES e Eedaintinde, T dnmbR L BSOS i Rb B naroe
.} he inside_dianeter of the pipin C be made snal .
side BresERiR of g By uptee o BPBisHe AoKBhTPy SBRwESRifhe inside

viscous flow region with the pi pi_311_lc_4$ having a small
pressiirg of theapigcess chamben i areuad 187 Tatsi dicagirdinglye Py optimizing

approx. 0.5cm 10 However, in the event that the ]
themeessure ¢onditianscaf ¢k gsosasshchambee and the pacimi éxhaustion

that water, noisture and gases condense in the vacuum

syshehd Uttiel ingides dizinestenind thd pdpiags nindbe trhadeismalp sucictieat it is
if the condensati on and adherence of water, noisture

pOSSIHRE th buf_fibréﬁu?@ecnfeewf/iscéw fofOréaiin @tAUhe pipiags having a
di ssoci ati on deconposition) of gases retained and

srrE)aﬂlfﬁH%@@ dié‘ﬂe@’cfr, fdtndtaRed S W_Qtﬁ% cgiﬁﬁeler’r NPk FY BB S

operation nmay occur Wt e result 'that the

Su S. Sj s

2 dInEPETE n BAF HUGHCLRE e Bres e HhiredsET A" ot dgre is o

th@.. al ve, causi n%’t he corrosions of the materi al Saxhausti
POSE QGY WRIET Torsiuresany opseRr £90dense I the vacyum exhaustion

necessary to keep the inside of the piping sgﬁfe
syptene and pahere msidethenipings e d Evap dithp cesdensat @Jﬁ@%herence

water or noisture. Wth the vacuum _ -
of water, moisture caused by the set pressure rise do not occur, the dissociation
(decomposition) of gases retained and trapped inside the pipings when the
vacuum pump is out of operation may occur with the result that the substances
produced by the dissociation deposit and accumulate inside the pipings and the
piping parts of the valve, causing the corrosions of the materials, cloggings and
valve seat leakages.

Hence, it is necessary to keep the inside of the piping system lower than
the saturated vapor pressure of gases, water or moisture. With the vacuum
exhaustion system, the heating is normally effected for such purpose. (In case
of water, the saturated vapor pressure is 17.53Torr at 20°C.) That is, the

saturated vapor pressure rises when the temperature rises by heating, making it

difficult for the condensation and adherence of water, moisture and gases to
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exhaustion system the heating is nornmally effected
for such purpose. (in case of water, the saturated
vapor pressure is 17.53Torr at 20cc.) That is, the
saturated vapor pressure rises when the tenperature
rises by heating, making it difficult for the
condensati on and adherence of water, noisture and
gases to 5 occur with the result that the risk of

ocBGEWIth QRE ediilt tHik the FisR T @dBurBAcd bPtHd Kerrbsions @Adand.like is
Accordingly, as is known, it is desirable to raise the

redFdBRE" %éﬁo?dib@llyh 3BRE Rhowh gﬂg% %éﬁﬁibrl@ té hgisk! dstefipdritere to

conponents o € gas | nsi e vacuum exhausti on

bRt [ e '
aPRIH, 30 B REeFA b e oriRifi o e B8 s e vacuum
Ises. Here copes another problemthat the substances
exb?ﬂ%ﬂ%}s%lys%@/" 'Pﬁcw%‘i%'@ﬁﬁ?'i on deposit on and adhere to
the |nside of the pipings, thus resulting in the
cor HSSYRRE, as, MentiRREdnaodua, ec0RBES carRolissarigtd when the
di ssoci ati on (deconposition) is 10 caused by the
teropetatyrs iisesct ileregiomes anothenpeetdamsthet thensubisianeas produced
wal | of the pipings. The inventors of the present
byi threedissodiatian ejepdsir ef and, atbeiectd itime dnsitle ofnineepipings, thus
(nmetal materials) of the pipings, the gas tenperature
regiting retheddoresxtar@d.i on (deconposition) of gases with
regard to various kinds of gases 15 commonly used in

the S T GRRHIRSY tREBHRSHENBAed | §isSo@atisih QdBcoMposition) is

Figure 1. Figure 1l illustrates the relation between

calp AFTHRL Cpl il Bt £FeBF Bohficnafis IETRTIAD WY of the

it.he gases which are 100ppm at the roomtenperature are
p%@%%rrposed and reduced in the concentration as the

te rafure rises . .
e 1Inventors oef the present invention have, therefore, looked into the

materials (metal materials) of the pipings, the gas temperature and the
dissociation (decomposition) of gases with regard to various kinds of gases
commonly used in the semiconductor manufacturing field as shown in Figure 1.

Figure 1 illustrates the relation between the temperature and the
dissociation (decomposition) of various gases in the case of Ni. It is shown that
the gases which are 100ppm at the room temperature are decomposed and
reduced in the concentration as the temperature rises.

Similarly, Figure 2 illustrates the case of SUS316L. As shown in Figure
2, the dissociation (decomposition) of nearly all gases occurs at the temperature
lower than 150°C. To inhibit the decomposition and dissociation of the gases, it
is necessary to prevent the metal surface of the inner wall of the vacuum pipings

from exhibiting the catalytic effects.
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20 Simlarly, Figure 2 illustrates the case of
SUS316L. As shown in Figure 2, the dissociation
(deconposition) of nearly all gases occurs at the
tenperature |ower than 1500C. To inhibit the
deconposition and di ssociation of the gases, it is
necessary to prevent the netal surface of the inner
wal | of the vacuum pipings fromexhibiting the

cat @arficulagy,f @et salvé e hérel auvaturebearkhlaveadasherer the gas
curvatures and areas where the gas remains or is

reﬁm%\ﬁféo&diﬁti'i‘é‘ﬁbédqﬁdw e ERintsCiuch iiat the v&ﬁb"lﬁasﬁ%ﬁrtﬁ’%iﬁe?e the

ere the 'pressure and ténperature are change
I ial Ly, i L o A e :
predid e RimBRtirR, ok A Ioalf arlf petichy’s IKaddifion, with
trapped _gas. .5.Further. large insid
tne; VaBEG YA e VRV s T g€ VBIUmE ST g WBpped oo
corrosi ons, .cloggings and val ve seat |eakages caysed
FURPer HErORIaR L SUBIACEn Al SRS NG @ V8: thenBaNara tehebenances of
produced by the dissociation of the gas. The
havinge the reorigsions ploggings andeMaivensealy deaknges saussd Jy the
inhibiting the 10 gas dissociation (deconposition)
depnsditipnarenadimyente of the substascescprodyced dy the dissaiciation of the
seat | eakages caused by the deposition and adherence

gasf the substances produced by the dissociation where
the netal parts such as the inner walls of the

Pi PITMHESinYBh©hs 6P e peseneirVientien Havelfagad wag of inhibihg the
the catalytic action is not exerted, thus inhibiting

ook S IR,y o8t dagigs,an
vl R e BR8Pl OER) M gubstances
oGP e e SeSe o WS P ebdlEe R adth g hhetvats of e
pigi#gg uh?gh 8£ntta2te thpeaﬁSiidvérteypgsislivrgted so that the catalytic action is not
exerted, thus inhibiting the dissociation and decomposition of the gas.

It is known that stainless steel naturally forms an oxide film on the surface,
thus making it passivated. However, since the naturally-formed passivity film
contains ferrous oxide, the film has a problem in regard to the corrosion
resistance as well as the function of the passivity film.

There exist various types of passivation which inhibit the dissociation
(decomposition) of gases nearly perfectly with no catalytic action occurring.
According to the results of the tests conducted by inventors, as shown in Figure
3 and Figure 4, the passivétion with mainly Cr203 (chromium passivation) and

the passivity with mainly Al203 (aluminum passivation) are preferable.

In the case of the chromium passivity, as illustrated in Figure 3, there exist
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There exi st various types of passivation which inhibit
the dissociation 20 (deconposition) of gases nearly
perfectly with no catalytic action occurring.
According to the results of the tests conducted by
inventors, as shown in Figure 3 and Figure 4, the
passivation with mainly Cr203 (chrom um passi vati on)
and the passivity with mainly A1203 (al um num

gaB8s WHEN sRIN thY SedrRbESiAdh @vehin the _réﬁ’%ﬁ?ldﬁertthﬁn 150°C. ltis
chrom um passivity, as illustrated in Figure 3, there

suﬁﬁéﬁtgﬁggﬁ-ﬁéscé@scfhaitltgggqétfbt‘?n;?rgs"rﬁ’cgﬁdf%?:dcés%g RVARibited to this

ower than lent in sone
es t : c i ¢ S Cnni i
aeffiE” e B ATEOEBR o R0 Pt BFE Blub Rl Bradeefbt & more
| um num, sivation is nore suitable to inhibit th
sufebigip Rhib Bhe tecombestioRals dpass et pmAaraliee figps fidfher.
5 As illustrated_in Figure 4, the al um num pc§JSSi vat i ?n
doedsnusiatesiin Rigureide hp UM grasglyadigniqpescpel alipy the
to approx. 1509C. The al um num passivation in this _
decagwositiononf gases tei ALGUrALR030 (appexnalS0 The alhari aluminum
passi vati on can be forned by the nethod in which the
passivdtion imthid ease nwas@neawitlo mminigtAl203 ¢aluntieaot h i s
applied on the surface of 10 al um num nade parts; or

si MTtha bnfui pasEivamsh cAnvibe ¢brmidte byxindatrielitod in which the
heati ng or a conbi nation of the both is applied on the

oxwiﬁf\?ﬁegtiprg ;t'?r} Qbéc?mbiﬂbﬂﬁig 'I?f{%g?ﬁ%t?ﬂ rbgy agﬁlzéd QS 8lirface of

as alum nu oys and t . - method in

o iid B4R AL o YL AP Qo Yoating
or b 45 1 fSoRBIOR o oh st ot 87 rBRIEE nBR o 1861 Glrfpg pf sutable
A BT GeT IR AoV S PorAIBGIRT: B 5aaBadbe ierdrapy the
mtgcfhoct;.lhi?l ﬁ'ié’r? tﬁ{eelagg of suitable aluminum-containing alloys such as
aluminum alloys and the like is formed by plating or coating on the parts where
the passivation is needed, and then, the passivation is applied by oxidation,
heating or a combination of the both.

Metal materials which constitute a base material of the valve are not
limited to aluminum or aluminum alloys containing mainly alminum. For
example, austenitic stainless steel containing some weight percent (3~8%) of
aluminum can be used because it is confirmed that the aluminum passivaion film
containing mainly Al203 can be formed on the outer surface of the base material
by applying the heat treatment. According to the present invention, the

dissociation (decomposition) of gases caused by the temperature rise at the time

of baking can be inhibited by forming the aluminum passivation on the



10

15

20

limted to al um num or al um num al |l oys contai ni ng

mai nly al mnum For exanple, austenitic stainless
steel containing sone weight percent (3-8% of 20

al um num can be used because it is confirned that the
al um num passivaion film containing mainly A1203 can
be formed on the outer surface of the base materi al
by applying the heat treatnment. According to the

fluii-e5takting Wit istiffacky of itk pipisd phre of (ke @iithée GiRe used in
of gases caused by the tenperature rise at the tine

th@fval?:ﬂlihf‘gxﬁéu”stﬁﬁhbi?&éﬁ gs tﬁ‘laf(iﬂ s‘sfb‘i—‘e 35 YSFolid® the parts

passi vation on cont a I nner surfaces

w %h taﬁgwplhg : lf”errtcﬁ’ tﬂé gﬁyﬂﬁgg ‘i‘“ pﬁeu%cdl.ﬂ‘ﬁ é)&hg H&r‘?gyiﬁﬁm to be

e vacuum e USt

d
sl R et i g el t?%?ftsﬁ %?mqtqrros'ons
claggings, e ﬁ‘:s“%?i‘ré%aé%g%&w%ﬁbg?nkégﬁaéé"éciﬁyWfée‘: @G0k produced

the |ikes caused by the substances produced by the
bydbeslegempasdion. 1t is confirmed that the al umi num

passi vati on contai ning A1203 or containing mainly

A1208 is scanfprmefderthatd thé ualuminumpa passivation ncontdating oAl203 or

prevent the catalytic action of the netal surface and

cohtamingenaihty Ale0ahs i greferddd dlominuragessivitp e orderrtolgevent the
been created through the afore-nentioned process. The

caiﬁlﬁ&e@étldrﬂdﬁﬂb'rﬁ@tal Suifhéd ghd whﬁkﬁ’éetﬁetdllrabﬁ ve which
conpri ses having a val ve seat fornmed on the

\k,)mo: JCHQ bf%é\%_nl?ﬁn@eﬁ%nvﬁag hl%sf@}? fclrcg%bg gtthrblgl? NG UL e‘i’fﬁoned

passage an sage, a va

PrORGFe. iR Diaelt il é%{ﬁg'gh”gvr 48 % 2, 4l Hhigh comrises
a 65} Reving e vatie sofbleymec Jdace 5 a vaecihaumivey being
in ggm?‘rﬁ)grrllllcgt?org I\?v?thf; ?I\clva-lgSpSa%%ggtsa%ntdhaa tﬂow-out passage, a valve body
allowed to rest on and move away from the afore-mentioned valve seat, and a
driving means operating to allow the afore-mentioned valve body to rest on or
move away from the valve seat for closing or opening the flow passage so that
fluid flow is controlled wherein the aluminum passivation is applied at least on
the surfaces of the body which come in contact with fluids.

The present invention in Claim 2 relates to a valve as claimed Claim 1
wherein materials of the members on which the aluminum passivation is applied
are aluminum, aluminum alloys or austenitic stainless steel which contains some
weight percent of aluminum.

The present invention Claim 3 relates to a valve as claimed in Claim 1

wherein the aluminum passivation is applied on the entire parts of the valve body
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fluid flowis controlled wherein the al um num

passivation is applied at |least on the surfaces of

t he body which cone in contact with fluids. The

present invention in Claim2 relates to a valve as

claimed Claim1l 20 wherein materials of the nmenbers

on which the alum num passivation is applied are

al umi num al um num al |l oys or austenitic stainless
whiéte ebmietih Pontstvaihuigene  wei ght percent of al um num

The present invention CCaim3 relates to a val ve as

cl aimiROpleleht MivBhiton W &I&IT4 rBRtEd 1HThNENE s TalMedan Claim1
is applied on the entire parts of the val ve body 9

wﬁﬁ?éﬁqpﬁgﬁ?émé‘g%%}'ﬁ?ﬁiﬂaq?g‘cglaggﬂﬁtioﬂ_ n&rI8§§p{an 20nm.

I nven to a valve as clarnmed in

Adaiml  wherein the thicknes f | unj : :

pacdReRreRRr BvRRIOT Gl i 16 Ay s Gifned in Claims 1

Qveatgi on iﬂ Caimb5 EE\I_I.ates to a val ve %s clained in ..
to & dnelesive whegein thec plunipUmpasaivation ds JngnAlinum passivity

passi vation is_the alum num passivity containing
cohtaimng m@iol AlZB8. present invention in Claim6 relates

to a valve as claimed in aim1 wherein the valve

bodyl hesprasest nvedtiapim Gtpimvé relatasoldya walyeeas tlairded in Claim 1

contacting parts are coated with a fluorine-contai ned

whegsinn the | valvd Obddhe ipr asendtall iaptiragm ivalv@ oy’ whose fluids-
relates to a valve as clained in laim1l wherein the

cohtaR¥ing PperRIel cdatdtewith|a/fudiie-tdrqtainedl rdgindilmTet er
which permits the fluids in the flow passage to form

a VireOhesEhCiffvertin B ERRRL 7 rouei 'ogéi‘ x}b?eqvﬁlblglrﬁed imglaim 1

reIatestoavaFve as clainmed In erein t

wl'hagé iinﬂﬁggfot%ng%gapgef iféﬂ%\;allv%\”ﬁé’saﬁmseaiggicjendi&%%té’r%ﬂﬁhi permits the
fluids in the flow passage to form a viscous flow.

The present invention in Claim 8 relates to a valve as claimed in Claim 1
wherein the inside diameter of the flow passage in the valve is not more than
12mm.

The present invention in Claim 9 relates to a valve as claimed in Claim 1
wherein it is possible to heat the flow passage part to 150°C.

The present invention in Claim 10 relates to a vaive as claimed in Claim 6
wherein the fluorine-contained resin film for coating the valve body is made of
polytetraflucroethylene resin (PTFE), fluorinated ethylene-propylene copolymer
(FEP), or tetraflucroethylelne-perfluoroalkylevinyl ether copolymer (PFA).

Brief Description of the Drawings

Figure 1 illustrates the relation between the temperature and the

decomposition of various gases used for the semiconductor manufacturing in the
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The present invention in Claim9 relates to a valve as

clainmed in daiml wherein it is possible to heat the

fl ow passage part to 150cC. The present invention in

Caim10 relates to a valve as clainmed in Caimé6

wherein the fluorine-contained resin filmfor coating

the val ve body is made of 20 pol ytetrafl uoroethyl ene

resin (PTFE), fluorinated ethyl ene-propyl ene copol yner
cabEBPNi. or tetrafluoroethyl ei ne-perfluoroal kyl evi nyl

et her copol ymer (PFA). Brief Description of the

rtAgS 2 Widtatod | HUSHORNER, bBRWIS AhbCTBLIRER 1A the

on o

terrpe ture an econposli varl OU gases

aefiifibosfio ot gk §3§g$ﬁ%%@(#‘qﬁés%ﬁh*éé#@@%ﬂeﬂaéﬂﬁf&% liing inthe
t he ture and the deconposition of various
ca@%%?ﬂ%@ or the sem conductor manufacturing in the
case of SUS316L. 5 Figure 3 illustrates the relation
bet igiHet edpdliustrates affie t Frlation c bepreen | pmperatuig oaed the

gases used for the sem conductor manufacturing in the
decampositiontof variousigasep used ferthe senitondustar manutactuiingsin the
the rel ation between tenperature and the

cade of thposhrontionppasstvations gases used for sem conduct or
manufacturing in the 10 case of the al um num

pas Figigbl o illistiates Sthes roldBoN | BRIWSES! t@RpbratuRV ahd the
the valve according to the present invention. Figure

de?gh’{ﬂogﬁfohaéie%m g%éeé’ Ys¥8 f()f‘ I avss eI ﬁ)arﬁﬁé&ﬁﬁh@ 9n the

he present entl on. Is 1ts plan view and

cabBbf tie hiufniblM Passiiition.

Figure 5 is a vertical sectional view of the valve according to the present
invention.

Figure 6 illustrates another valve (a 4-gang valve) according to the
present invention. (a) is its plan view and (b) is its front view.

List of Reference Numerals

1 avalve
2 abody

a diaphragm

W

a driving means

(&)

a flow-in passage
6 a flow-out passage
7 avalve chamber

8 avalve seat

12 ad4-gang valve
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15 List of Reference Nunerals 1 a valve 2 a body 3 a
di aphragm 4 a driving neans 20 5 a flowin passage 6
a flowout passage 7 a valve chanber 8 a val ve seat
12 a 4-gang valve 11 13 a flowin passage 14 a

fl ow out passage 15 a flowin passage 16 a flowin
passage 5 17 a fl ow out passage Best Mde of Carrying
Qut the Invention The enbodi ment in accordance with

t he1Br esfioW-ihHe8Bagen i s described hereunder with
reference to the draw ngs. Figure 5 is a vertical

Secﬁhor@ho%i-@d‘t’,ﬁé%sé% val ve in accordance with the 10

present | nvention, ich is a type of valve called a
met ' I, e. A nmgjor part of the netal

di aghr%ﬁn&@a{ﬁ%e@s%géonpri ses a body 2, a netal

di asgrzggw 3.and a driving nmeans 4. The body 2 is
provid AVl PES§P%e seat 8 which is formed on the

bott om
17 a flow-out passage

Best Mode of Carrving Qut the Invention

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

Figure 5 is a vertical sectional view of the valve in accordance with the
present invention, which is a type of valve called a metal diaphragm valve.

A major part of the metal diaphragm valve 1 comprises a body 2, a
metal diaphragm 3 and a driving means 4.

The body 2 is provided with a valve seat 8 which is formed on the bottom
face of a valve chamber 7 in communication with a flow-in passage 5 and a
flow-out passage 6. The body 2 is made of aluminum, aluminum alloys and the
like. The body 2 is further provided with a concave-shaped valve chamber 7
opened in the upward direction, a flow-in passage 5 opening downward and
being in communication with the valve chamber 7, a flow-out passage 6 opening
downward and being in communication with the valve chamber 7, a valve seat 8
made of synthetic resin and the like and fitted into and secured to the center of
the bottom face of the valve chamber 7, and a step part 9 formed in the
periphery of the bottom face of the valve chamber 7. Both the flow-in passage
5 and flow-out passage 6 are shaped circular in its cross section.

The metal diaphragm 3 is mounted in the body 2 to make the valve

12
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face of a valve chanber 7 in communication with a
flowin passage 5 and a 15 fl ow out passage 6. The
body 2 is made of al um num alum num alloys and the
like. The body 2 is further provided with a
concave-shaped val ve chanber 7 opened in the upward
direction, a flowin passage 5 opening downward and
bei ng i n conmuni cation with the val ve chanber 7, a

chémber QUiairkigit A0The el digphggr\ @& mdthaits demitévgpart expanding
communi cation with the val ve chanmber 7, a valve seat 8

up®ard ROBnAkd SN Mhé BishCsHap! oF a’welatspeaw d&fortidblel tHif tnetal plate

into and secured to the center o tthe bottom face of

» , .| f .
%'“Shé%“%fff@:f% H%ﬁ%%jﬁ?éﬁ@%%@ﬁ@ BREstEB el of the
boff 2t 5 eEyed SpRPETERCste8 28R by BToRih gRATRAPS: & 0Bhfet 10
. diaph 3 i ted jn the body 2t ke t I
inseseBiab e Yelup (ERETUHRY. 7 GRd SHBOARSUSEE SOIVCLPR Hir Hody 2
center part expanding_ upward is fornmed in the dish

sueh H7d the mataldiaphiagan Bys gecwiededl-ighthhi n netal pl ate
such as stainless steel. Its peripheral part is
moutheccenten part of e pwtal dapliraghe3 ibatlgwed dadestson and move

pressed against the step part 9 by a | ower end part of

awaylioméie $8lve seas 8rtbetbdenand bpen Wad velvehanber 7 and a
bonnet nut 11 screwed on the body 2 such that the

et The Gonplet 20Byfind ﬁceﬂlgca\ﬂfa@@d arid ihs8Réd Yhto the varet siamber 7
part of the netal diaphragm3 is allowed to rest on

of DT s PRLeA SRR SN2 388 el ) 09RaRY hetme
neb RS i P R B e o B W e g e
AT o3 by e e Sl "S55 o g i B oriana
sh{agég‘q?rﬁg{/igaa\c?alyvﬁor%etﬁte v%lv%nsdeatt%.r sturn of itself to

The inside diameters of the flow-in passage 5 and the flow-out passage 6
are 8mm, and both passages are connected to the pipings having the outside
diameter of 9.52mm.

In the event that the aluminum passivation is applied on the liquid-contact
parts of the diaphragm too, the aluminum-made or aluminum alloy-made
diaphragm can be used.

Also, the passivation can be applied on the aluminum or aluminum alloy
layer which is formed by plating or coating on the surface of stainless steel or
other special metals.

Furthermore, although the pneumatic type driving means 4 is employed in

the above example, the driving means 4 need not be of the pneumatic type.
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shape for noving away fromthe valve seat 8. The

i nside dianeters of the flowin passage 5 and the

fl owout passage 6 15 are 8nm and both passages are
connected to the pipings having the outside dianeter
of 9.52mm In the event that the al um num passivation
is applied on the |Iiquid-contact ~parts of the

di aphragm t oo, the al um num made or al um num

For ekaprde mahuaP i) ep'&@héaéh BRcteAthgntticAY5® onkhan electric type

passi vati on can be applied on the aI um num or aI um num

on?'hcglo)séup#&ﬁﬁﬁc VW cBﬂr rﬁ%lo?é&t |t1ﬁféa8r 85, BfhAiYh the

ace of aln ess er speC|a

iRy o "ﬁﬁ&lﬁﬁ%@%ﬁg A A0t SR yahya il o

driving means 4 need not be of the pneunatic type. 13
togzor exanpl e, a manual type one, an el ectronagnetic
type one, an electric t one or a hydraulic type
one“’tm@ Qf@r%ﬂiﬁfﬁPQQdﬁ@%/@ﬂﬂ"enAl tbe exalana@engaangwen assuming
di aphragm val ve is enployed in the above exanpl e,
thattthe rbadyp2 ds ehades lof @lwiinumior anoalloys contairtirg malnly aluminum.
af ore-nmenti oned enbodi nent, the explanation was given
Hoasseni augstenitiatstdihlesd athel Zoinsainhgesonﬂe alaigihtpercent @8 weight
all oy containing mainly alum num However, austenitic

peRIcHTbRAGMHARIcaR LR Géet o8 tROBBAYRI ght percent (3-8
wei ght percent) of alum numcan” be used for the body.

It S %%ﬂﬁhﬁ&&@hét%g@gf'z'o%ﬁ (ﬁth%?or i dm'ngkmﬁmly Al203 can

cont al ni ng mal nl can

besﬁai@%ﬁ e%[g ntpé hﬁ.ll rﬁ%c%v g)ﬁgﬁ% e% V%t rﬁaepll? éﬁgg]t % stéttnﬂlf‘, §fess steel

coRtaer ing sXmI?ae&ter_cente gft aﬁummum if properly heat-treated.

Also, with the aluminum passivation, any aluminum oxide such as alumite
or anodized aluminum, for example, can be employed, not limited to the
afore-mentioned Al203.

Furthermore, the most suitable thickness of the aluminum passivation is
approx. 20~200nm. The durability is feared if the thickness is less than 20nm
while the high costs for forming the passivation may be a drawback and the
mechanical strength of the aluminum passivation may cause a problem if the
thickness is more than 200nm.

In addition, in the afore-mentioned embodiment, the aluminum
passivation is directly formed on the diaphragm 3 which is a part of the metal
diaphragm valve 1. However, since the metal diaphragm is repeatedly bent to
rest on and move away from the valve seat 8, the aluminum passivation may be

mechanically damaged.
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Al so, with the alum num passivation, any alum num

oxi de such as alumte or anodized al um num for
exanpl e, can be enployed, not limted to the

af ore-nenti oned A1203. 15 Furthernore, the nost

sui tabl e thickness of the al um num passivation is
approx. 20-200nm The durability is feared if the

thi ckness is less than 20nm while the high costs for

f or BcBerdififly,P S Sivatdfo thd BtudihedcsHtaineac kediRd (t&18 Teflon, (a
mechani cal™ Strength of the al um num passi vati on nmay

' hi i .
regiuic 3 ARrRTSUch BRI ES o MEHRERA, SnflRhE;riBlend Sablymer
l.um num passivation.is directly for on the
PT‘giEgphr agm g Mipgﬂytgga%u%gpthygqnet %e rre?g?m' di aphr%ngm
vgl ve Howevep, sipce th tal diaphra [ .
te"?%b'@é?"éh)"?"ﬁ'eﬂﬂrﬁ‘EQIOG%E%""B%‘EEB GRAAYREATY i likg) can be
val ve seat 8, the alum num passivation may be o
formeshanite lowet taeegeiitheimetal shaphragm 3 \Mhlf:%mﬂn@cts iae liquids.
fluorine-contained resin (i.e., Teflon, (a registered
Thisr isdzecausk) the fiorine-deFtainet vesinnfilme s elastic enough to withstand
et hyl ene- propyl ene copol yner, PTFE

thep obpéated abénding edfhiHee iibapteragm, 3PleAd can completely prevent the
tetrafl uoroet hyl ene- perfl uoroal kyl evi nyl et her

caafArR! A6Rin eNfhetile Whish)caaeshfe disésdiaish andtdeongysyition of

face of the nmetal diaphragm 3 which contacts the _
oabbeldrep T BB RRRCHIR O BppRATASOR bty

b ' di | . .

t ne ThESafe;ebuEhBR oidtsiPacm ke §F et SBcBlfo, |8 ¢hBhed n
g AT RS SRR s st el A e By

adequately. 10 The afore-nentjoned di aghra m val ve of
PuMpeaGBslYefthe Rriream RyeR and the secondary pump.

Figure 6 illustrates four of the afore-mentioned diaphragm valve coupled
together, which is called a 4-gang valve 12. Each valve has its respective inlet
flow passage 13, 14, 15 and 16 and is connected to an outlet flow passage 17.

The afore-mentioned 4-gang valve can be used when the vacuum
exhaustion systems for four process chambers are assembled for the
exhaustion. Any number of valves as connected can be freely for chosen for
couplement.

Effects of the Invention

In order to reduce the diameter of the vacuum exhaustion system pipings
for making the vacuum exhaustion system small-sized and lowering the costs, it
is imperative to prevent the dissociation and decomposition of the gases inside

the vacuum exhaustion system, the corrosions inside the pipings, cloggings and
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t he vacuum exhausti on system between the process
chanber and the primary punp and between the prinmary
punp and the secondary punp. Figure 6 illustrates four
of the afore-nentioned di aphragm val ve coupl ed
together, which is called a 4-gang valve 12. Each
valve has its respective inlet 15 flow passage 13,
14, 15 and 16 and is connected to an outlet flow

valPéssege |dakagdie calised- by nthieo rdurhulaticth \exldv eadhenedee of the
used when the vacuum exhaustion systens for four

suPStaRESS IS Dyafife SRR hAE ddmBysIBMEtdfogases. To

Any nunber of val'ves as connected can be freely for

aclgirggé ?El'i‘? Rbs ﬁQlHH% ﬁtgfeglltegﬁéﬁrégﬂif Gtééog’ifioﬁ hfd! bh&d of Water,

0 reduce € vacuum exhausti on

sy.stem pi pi ngs Qr._ nmaki \ ’ '
3Gt A o8P Bnsbd okt Ylel 5 EREY R BT BeBR,
i nperative to prevent the dissqciation and
decBisLi B Sempretyie ss6; Bt kaking R8usge a roblem that the
exhaustion system the corrosions inside the pipings,
de¢omggsitigs of gasesis/pomoted becpusk thestemparatide gigergihances the
accumrul ati on and adherence of the substances produced
catajyticraffedts exerted by thexmetalestindbietvasnuot exjaistionBystem.
achi eve the ends, baking for preventing the deposition

and Thelpresemtedneéntionl, €sing thel slimirkinapadsgigation whidhis formed in
inner wall of the pipings is indispensable. 5 However,

a relRRIVERTSIRIAE Wy 4hd @t BYlohakotIcaRUsabit the taldiip éffits which
t he econposi tion of gases is pronoted because the

ool NFEReLL, HsSSaBUpAT0BRonESER] 3 Yl us! e ugeo for e
so Rt e B PUTAL AR MBI BBy R . e o
re%\,ﬁ%/ éﬁltrllg sztﬁs (Ieot\(/)v Bposvtlde %arp]Jairtngir bciv:)tm|§c§]nec=:nqi,a tlrgj1 lp}/e}rlic(::ular a valve,
suitable for reducing the diameter of the vacuum exhaustion system at a low cost
which is free from the corrosions, cloggings, leakages and the likes caused by
the accumulation of the substance produced the dissociation of gases, thereby
reducing the diameter of the pipings for making the vacuum exhaustion system
small-sized and lowering the costs.

Furthermore, by making the aluminum passivation more than 20nm in
thickness, excellent barrier effects against the underlying metal can be expected.
In addition, it is possible to appropriately choose austenitic stainless steel
containing some percent of aluminum, aluminum, aluminum ailoys and the like
for the base metal, which further lowers the costs for manufacturing the vaive.

it makes the exhaustion more effective and the excessively large sized

valve unnecessary to allow the valve flow passage to have the inside diameter
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10 can enhance the dissociation (deconposition) of

vari ous gases used for the sem conductor manufacturing
even at the tenperature of approx. 11509C. As a
result, it is possible to provide a part or conponent,
in particular a valve, suitable for reducing the

di aneter of the vacuum exhaustion systemat a | ow cost
which is free fromthe corrosions, cloggings, |eakages

whithOpérigitd thisefuid st dw pé%éd@t@@m@mb@wmﬁr t he
substance produced the dissociation of gases, thereby

r edFGI—tHGrrﬁ&% e iRide diimétee oP'tIﬂal I Jféysagamfrzse WBke is less
vacuum ex austl on syst em snall-size and™| ower i ng t he

e A N R P et R, MV%E%@*IG%”E’EF??Z?' varer
20 theBaBRE airos) % HOWGReass08 Wit 2 a8 et 2?5?%@%@@ to

stenitic talnless tee i Ni sone ercent of
150Kk 7 pRsSibla.ia Riavded Wﬁlﬁﬁ bt it i dneraton eygn if the
the base netal, which further Iomers the_costs for
vagHufexhaust mystene iy Bubiscted tadkesbakingexhudber dn Gaseeof the
effective and the excessively large sized valve
metaindiapbragny valveatheheahesisiines shdwlusabilitygef the diaplkragm are
the inside dianeter 16 which permts the fluid in the
rerhatkabheisgageed byicoating onlysthe diaghragm Wwith floerimecentited resin,
i nside dianmeter of the flow passage of the valve is

thus&@8ultihBan tHe BRlehiden 16 8f the vp@act - si zed val ve can be
provided. In addition, since the flow passage part of

t he awaluf wﬁ@ﬂ Vee Qﬁ@ﬂ)réé’entﬁn@éﬂ% achievas RERIIOhS IE‘ré’c’(ic:al
provi de 't he valve which can be put to operation eve
eﬁ%@ the vacuum exhaust systen1|s subj ected to the
ﬁlng. Further, in case of the netal diaphragm
val ve, the heat-resistance and durability of the
di aphragm are remarkably inproved by coating only the
di aphragm wi th fl uori ne-contai ned resin,
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thus resulting in the extended life of the valve. 10
As expl ai ned above, the present invention achieves
excel l ent, practical effects. 15 20 17 Wat is
claimed is: 1. A valve in a vacuum exhaustion system
whi ch conprises a body having a valve seat fornmed on
the bottom face of a val ve chanber being in
communi cation with a flowin passage and a fl ow out
WHRSS a@fned ig'al ve body 5 permitted to rest on or nove
away fromthe afore-nentioned val ve seat, and a
1. I VA i TR0 PR ehb DGtidrP sAibAYhikh, Bmbfse® B! bodiPHaving a
val ve t ve

ody to rest on or ve away fro e va

a C t flyj S e ¢S Cl : ‘
Val?’%rtsgg'ﬁt*rb&h%?ng&rpﬁ}e‘ef fbl?gtgnﬁy%% é\f\n r?g \{é‘x\gedvgrf%rgﬂgfgggemg n
to rest.on ﬁﬂd g&ve. avvag from thzla)val ve seat V\,herei 1 bod
compunieaian wih,aJGW/i PARS3ge 2pp 2 igwspul B3%Yags, 4 alve body

10 surfaces of the body which come in contact with
permifeddo rest an\of|reve awaydromdheraterarmentioprd e aeals and a
clainmed in daiml wherein materials of the nenbers
drivingvingans oiperatingnionaliow e iafene-mentieneg yalvedbedieto rest on or
al um num al um num al l oys and austenitic stainless
moveegiayfroah theovdleé seat sueh thatithé flutbpassdgeois ckbsed auapened
15 3. A valve in the vacuum exhausti on system as

fordontréRingithe Auii BY Allowipgehse valhe badyltd resromand inéid Qﬂaﬁ from
is applied on the entire parts of the valve body whic

0 S SeSEONBEEno s, s € pIBAalpesn o
surfaces of the body which come in contact with fluids.

2. A valve in the vacuum exhaustion system as claimed in Claim 1 wherein
materials of the members on which the aluminum passivation is applied are
aluminum, aluminum alloys and austenitic stainless steel which contains some
weight percent of aluminum.

3. Avalve in the vacuum exhaustion system as claimed in Claim 1 wherein the
aluminum passivation is applied on the entire parts of the valve body which
come in contact with fluids.

4. Avalve in the vacuum exhaustion system as claimed in Claim 1 wherein the
thickness of the aluminum passivation is not less than 20nm.

5. Avalve in the vacuum exhaustion system as claimed in Claims 1, Claim 2,
Claim 3 or Claim 4 wherein the aluminum passivation is the aluminum
passivation which contains mainly Al203.

6. Avalve in the vacuum exhaustion system as claimed in Claim 1 wherein the

valve body is a metal diaphragm whose fluid-contacting parts are coated with
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t hi ckness of the al um num passivation is not |ess than
20nm 20 5. A valve in the vacuum exhausti on system as
clained in Cainms 1, aim2, CCaim3or Caim4
wherei n the al um num passivation is the al um num

passi vati on which contains mainly A1203. 6. A valve in
t he vacuum exhaustion systemas clained in Claiml
wherein the valve body is a nmetal di aphragm whose

fludrind-EoMaMHedClelsHofilRR. t s are coated with 18
fluorine-contained resin filns. 7. A valve in the

v i i iRt Ol the

7. {RINE FRE VEELOM SYR ROl i B8 i B ey T e
whi_ch Emts f | yj [: : ;

ol HS8adE I M U8 ngs 8 gl Wiimetel WHIATBEAAS: I ABEin the
systema? ?Iaimed in aim1 wherein the inside

floyipassags 1o, OFFhQVﬁCBHFﬁ&ngage in the valve is not nore
than 12mm 9. A valve in the vacuum exhaustjon syséem.

8. ol valvg indfeivacorm axhaugtiepsystan aﬁ§lalal?§s'ﬂt¢'@'m& waggein the
the fl ow passage part in the valve tol 500C. 10. A

insicel dienfater of thadiowpassagesnitbe wet srmets neraither l2mm.
Caim6 wherein the 10 fluorine-contained resin film

9. i & vahaeinathepaicyuat edidustionsybidneas daisied i6FIaE 1 wherein it is
fluorinated ethyl ene-propyl ene copol yner (FEP), or

I & fpartdn alad kikeitoy50%. her
PoEhoryner (P RS

10. A valve for a vacuum exhaustion system as claimed in Claim 6 wherein the
fluorine-contained resin film is made of polytetrafluoroethylene resin (PTFE),

fluorinated ethylene-propylene copolymer (FEP), or

tetrafluoroethylene-perfluoroalkyevinyl ether copolymer (PFA).
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