FORE- LI NE PRECONDI TI ONI NG FOR VACUUM PUMPS Rel at ed
Applications [0001] This application is a

W@ bioen2at i on-i n-part of co-pending U S. Appl i BEL/US005/042730
Serial No. 10/750,309, entitled "Apparatus and Mt hod
for Control, Punping and Abatenent for Vacuum Process
Chanbers," filed Decenber 31, 2003, the contents of
whi ch are hereby incorporated by reference in their
entirety herein. Field of the Invention [0002] The
pr esentFOREIAND RRES QNI THONEN 6 FORt GACHEUM BUNIRS
vacuum punpi ng, and nore particularly, to a nethod and
apparatus for providing high vacuumfor nultiple
chanbers with inconpati bl e exhaust conponents.
Background of the Invention [0003] Certain research

RelakeBOMIRGEiNMS NY processes require the use of a
process chanber with high vacuum The vacuum may be
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at rmspherl ccC onents that cou se a
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PSUCh a%ﬁ)am u . In other inst ances, vacuumis used
CHRRS alemeny fp1 Y pruummd e i ersy| Bled Rcerbercrnaf03,

room condi ti ons, such as in renoving volatile liquid
thy csvieritarefehion aii hegabiniachrpersicfl bymefetemcbin thenfentimtyehdrain.
(e.qg., degassing oils, freeze-drying) or in desorbing
gas from surfaces (e.g., the cl eanup of m crowave
tubes during manufacture). Vacuumis al so used in

Fi18 G2 $REMVRHE t hedi stance must be extended that a
particle nust travel before it collides with another,

00T €Dy PeigphdskAtdnd :
[ i si on-f r%)e coulrls&lﬁtg’giil V\%ﬂgﬁég}%ﬁ%}@, tggiﬁ%ﬁgyd%f vacuum
pumping, and more particularly, to a method and apparatus for providing high

vacuum for multiple chambers with incompatible exhaust components.

Background of the Invention

[0003] Certain research and manufacturing processes require the use of a
process chamber with high vacuum. The vacuum may be required for several
reasons. In some instances, atmospheric components that could cause a chemical
reaction or physical damage during the process must be removed (e.g., in vacuum
melting of reactive metals such as titanium). In other instances, vacuum is used to
disturb an equilibrium condition existing at normal room conditions, such as in
removing volatile liquid or occluded or dissolved gas from the bulk of material (e.g.,
degassing oils, freeze-drying) or in desorbing gas from surfaces (e.g., the cleanup of

microwave tubes during manufacture). Vacuum is also used in processes where the



target (e.g., in vacuumcoating, particle
accel erators, television picture tubes). Finally,

WO awa060275 used in preparing clean surfaces, bRCT/US2005/042730
reduci ng the nunber of nol ecul ar inpacts per second.
That decreases the chances of contamnation (e.g., in
cl ean-surface studies and preparation of pure, thin
dﬁtwﬁ)muS[ boedindeddbatiaqunthicnost trevkebefpredcadBdeasgyith another,
vacuumis used during the thinfilmdeposition and
thetrethy prymofieg dtel pensclepoi FORGW b Yolligi ohefitEE @ ueR et drabiRB and
The vacuum system of the invention, while described

treEQk 3., R VAR d6akif %&E@&&dceﬁr%rts ofeviidl! 0&&(1%%8!).

waf er nanufacturlng ‘oper at i on, e use
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desi gn are such that no one vacuum has been
nﬁﬂ%putlarem b anscgih AN fsTeEsch bs SueT hgBrmmBRIGHe £ in
at nrosphere down to a "high vacuunt of 10 d torr or
cleamwsptfaagistusics andfprersiration qfprysi thin §ipee)ld to neet the
requi renents of sone applications. Instead, to achieve

[@00dhcuum i gﬂmlemmdlgtbrfvvﬂfertﬂ%déssfmg MacO@h iNGe@ddrifg ARMthin-
hi gh vacuum appl i cations, a punping systemthat
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secondary, hi gh-vacuum nol eculaf punp iIs
r .forepunp.or .
%@c S{%Elun'p 8 ‘?%Bg{%n '('ul%{ﬁe Bf 0C éggregrﬁgzﬁxgg}lydg\xﬁnq@éuan with
QW V unt pressure of about 0.1 torr, after which
aF?f&”&&@%ﬁ%ﬂ %}gfh‘in ug@%ts%%&%ﬂ@@uw b sed Brogeseagrapd
punp are used in series to evacuate the process
TES PRI AFIVifiRpT Y WIing ghy obibaabavieaises of yaseumd f or

processing. [0006] One reason for the use of two punp
[86hani sn#hé readitibs ghivacawupomyp design are such that no one vacuum

pump has been built that will operate in a pressure range from one atmosphere down
to a “high vacuum” of 10 torr or lower, with a sufficient pumping speed to meet the
requirements of some applications. Instead, to achieve a vacuum high enough for
thin-film coating and other high vacuum applications, a pumping system that includes
both a primary oil-sealed or dry pump and a secondary, high-vacuum molecular pump
is used. The rotary oil-sealed or dry primary pump (or forepump or backing pump)
"roughs" the process chamber down to a “low vacuum” pressure of about 0.1 tor;,
after which the secondary high-vacuum molecular pump and rotary pump are used in
series to evacuate the process chamber down to high-vacuum levels needed for
processing.

[0006] One reason for the use of two pump mechanisms in a high vacuum

pumping system is that there are two physical regimes to consider in pumping a



punpi ng systemis that there are two physical regines
to consider in punping avacuum In the | ow vacuum
WO 20ge602ddwWwn t o about 10 1 or 10 2 torr, air nRCEUS1085042730
interact. Under those conditions, air has viscous
qualities and flows Iike a fluid, and can therefore be
punped using an oil-sealed or dry rotary punp. [0007]
vatuti gh thedowuvacpumsangeedowintd apolbtQ Fezsl%rt@m Aid] ERE PIeast
of each other, resulting in "nolecular flow." A punp

infiBtadt. UREKr 1BBseamiditionk el viddogequalines endciinds tikon dlpid, and
"punping” is really providing a point of no return (or

c OtWeﬂgfog%%g’h%{ng%% P_Iéinﬁ &b B QalbdoBdr ¥ staBipuaiar act eri zed

y ran r-nmovenent. A ihol ecul ar punp

rovi des h.a point of no.r Tadl ) 4l
B0t s " ancR RSB rphpe e B e et penE R B other
punpi ng systens _as backing punps, In general, t
resyibiag b mplgApar 8PY-oft H}l&}ﬁmﬁﬂ%ﬂ% %&@%h%‘oi?ﬁuléagfﬁ%r those
punpi ng chanber that is reduced in volune before
cenditonsf fpugpong’t i eedliyghopdisg supointsif e restmt (e Iy ppbability of
Vari ous geonetric configurations are used in rotary

rSt@EY M BUIERS charfbriiddng ragloatl pol@nkr ponpaeEn . molecular pump
interdigitated shapes rotating on parallel shafts.

pﬁsq%g(%?];%pﬂ%?&iﬁ%ﬁ%{e%ﬁry vane punps conprise a single

ng a rotoL W th sliding vanes; the rotor
vanes J.otafe W thin ' t
1 have: SiEieAlsT Vgl 8 SEET RS piePlfiosd I FaRAP
series, with the larger first st exha stingr'ntoa .
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inmersed in oil for lubrication, sealing and cooling..
a[vobubd] oflgasima pumping shamberibatds rmecbmrﬂ@glm‘hb?feaeee%wmg on

and claw, tongue and groove and screw geonetries, and
tHROEEIS piREIRS sidambtig: painipe rdariclk geembtsicronigirations are used in
rotary vacuum pumps, including rotary vane pumps and interdigitated shapes rotating
on parallel shafts.
[0009] il sealed rotary vane pumps comprise a single shaft driving a rotor
with sliding vanes; the rotor and vanes rotate within an eccentric stator. The pump
may have a single stage or may have two stages in series, with the larger first stage
exhausting into a smallef secondary stage. The entire mechanism is immersed in oil
for lubrication, sealing and cooling.
[0010] Known configurations of dry pumps include hook and claw, tongue
and groove and screw geometries, and Roots pumps, among others. There is no oil in
the dry pump mechanism; sealing is instead effected by close running clearances.

While dry pumps are generally more difficult to manufacture and therefore more

costly, they are preferred in the semiconductor manufacturing industry because they



the dry punp nmechanism sealing is instead effected by
cl ose running clearances. Wile dry punps are

w@eweneal2ly nore difficult to manufacture and tPET/EFOE042730
nore costly, they are preferred in the sem conductor
manuf acturing i ndustry because theyintroduce fewer
.contam nants into the system and because the oil in
1afFpdype foyecs|centapuimnts intdbe systabsmdtbecaise tei oikbinpmaribsaled
gasses and thereby degrade the punp. [0011] Severa
pusphendgue abivab eorvglo@rdcdse baguiidBeday d@{ra@e fiRelagy! ar
| evel . Those include the diffusion punp that inparts
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vacuum chanber toward the exhaust. pt ure punps

C i ntrapnent, freezing. (Cryo
e T o b R SR AT ey B RGEie §F Yebor o
deposi.ted f.ilmof netal. [0012] Turbo punps (or turbo
mrPdrgé‘Eﬂ? SR AR yacum ‘%ﬁé@béf towant the cxhaeat. %sorraptuﬁ@pumps
accel erates nolecules in the exhaust direction,
rempvieanslieptges bieigrenbrapieit: freedieg (cayorminmgmsyibebywbiutyimgtie gas
out of the chanber toward the backing punp. That

uhéer hrviogstentividermein®d film bfmetakd i n applications where
cleanliness is critical, because there is no probl em

[0u12h the bagdo SimheAGH ABbOholN 1 BlEhd) %'nﬁﬁy%%ﬂbiﬁa-még%m
punpi ng mechanisn i.e., the punping nechanismis dry.
aP9 I |Ak. s _(diffusion
e eyl S B LR R e Bl s Bna T
at nospheri c pressure. For that_ reasqn, as described,
TN b Dy oberd ihe DoaluhimpBue g techniaue has
roughi ng pressure of about 1 torr to 10"2 torr using a
comBe i eeped imrppplicatiprs et glepnlieneis crtical lzachure thereas no
hi gh-vacuum nol ecul ar punp. The nol ecul ar punp
probeene fvatheéhe haikcstrehminiyad aap nexdralsised ireths puepiig abehahisth;
torr to 10 2 torr throughout its duty cycle, although
1. QLB HusdRADINEcKHhism is dry.
[0013] None of the molecular pumps (diffusion, gas capture or turbo) is
capable of efficient operation at atmospheric pressure. For that reason, as described
above, a vacuum chamber is first evacuated to a roughing pressure of about 1 torr to
10 torr using a roughing pump, followed by further evacuation by a high-vacuum
molecular pump. The molecular pump therefore typically has an exhaust pressure of
about 1 torr to 107 torr throughout its duty cycle, although pumps capable of
exhausting to a greater pressure are known in the art.
[0014] Abatement equipment must be used in many applications to condition

exhaust in order to control the release of dangerous gasses into the atmosphere and to

‘recapture materials used in the manufacturing process. One example of an abatement



exhausting to a greater pressure are known in the art.

[ 0014] Abatenent equi pnent nust be used in many
wa@ppbioers ons to condition exhaust in order toPCDOB200$/042730

the rel ease of dangerous gasses into the atnosphere

and to recapture materials used in the manufacturing

process. One exanple of an abatenentdevice is a

deviee bescrultter,cvhiclerepvoss matesial fbmfan@iffhaemt bf fidjeetig adjquid or

injecting a liquid or gas into the effluent. Avail able

gacinubieresilude] Ueeilabed scagbiehiaciadanst drobbsa dHaiBY Serubbers.

[0015] In a wet scrubber, the process exhaust is

[6(%5? ed intg 38 Q&frﬂ%e‘fhﬁ@??dgﬁsasv@}ﬁ&%t f§ fﬂ%ﬁé’?ﬁtg %1 spray chamber,

particl es dissolve gasse entrain

{4 removi ng them from.the .gas stream The .
Rl B e BRTPIE el Shsedsr e sl e ol P
t he capéﬂur ed material, The_ water may be recycl ed.
thegib FBT R 288 Hrepms dhsstyst and sejute-ladap wrader in flace teqatadrip gemove
the exhaust to chem cally change hazardous gasses in
therpaptixedonaterisl. r BwrwatBripag be tisbded nay use a vari ety of
techni ques to renove the unwant ed gasses, including

[a01e} mal  oXh daiy etubbiet, b @k nYﬂytH‘eﬁicl?%cta&i dhtd Kinadhahdi@d cl@hmically
oxi dant, adsorption (hot or cold), and catalytic and

cRis Rz ROEEESRS in BeleUhRRY Srdhe rﬁ{ﬁ@dﬁ%@f@ﬂ}f@% i
conprise a dry stage fe%%ing a wet stage. 0 fj?Pgaff
) ' I hat. simpl.y.coll ect dust. Thos
RhigRtoR BBt AR BRItk AR N B B iy MR e
filter.or clope. [0018] In a typical vacuum
wapoieadtinnel fiel St ppten GBhpiibh etbradaie e Bpsma
for other reactive gg; processes, a single turbo
PIASPsE | aeTupearpagntboknsivigha compkisagdmatigcdeedipg avictisdge.
in series to service a single process vacuum chanber
[@0A&] t ur bo Thraysecaiblsy ayzilaplehritnigngieasibst dhdie Thasdidps may be
chanber. Four vacuum process chanmbers are typically
atpidaphéledorIBwaredsing! TneRRtyact WiiBdortPQ)cloene or nore
[0018] In a typical vacuum system for the manufacture of semiconductor
wafers or for other reactive gas processes, a single turbo molecular pump and a single
backing pump are provided in series to service a single process vacuum chamber, the
turbo molecular pump being nearest the vacuum chamber. Four vacuum process
chambers are typically provided on a single manufacturing tool. One or more
abatement devices may be used for removing excess process gasses from the exhaust.
If the abatement device is between the turbo and backing pump, currently one
abatement unit is required per chamber. If the abatement device is atmospheric, i.e.,
downstream of the backing pumps, one abatement device may be shared among

several chambers, provided that the unabated gasses are compatible, or provided that

the abatement device acts sufficiently on the gas streams to render the gases



abat enent devi ces may be used for renoving excess

process gasses fromthe exhaust. If the abatenent
walewcne27s bet ween the turbo and backi ng punp, PCT/US2005/042730

currently one abatenent unit is required per chanber.

I f the abatenent device is atnospheric, i.e.,

downstream of the backi ng punps, one abatenent device

qeaypapble befge Sty anisn P redweekial pumanbeurssntlyrreqiirkeget bizdmber

t he unabated gasses are conpati ble, or provided that

itregpeatiad efMahaimbeesintiguativg t6 ifdid pleediirt NuOatidi® i888e chamber

streams to render the gasesconpatible before they m x.

ﬂtﬁrﬂi’%ﬁb@%s%gpldtﬁe Gief @{Hiﬁﬁérsr equi red per chanber
irrespective of chamber configuration to avoid
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stens n i nplenented for regul ati ng pressure
tﬁ%&ﬁ%ﬁ ﬂ@n@aaﬁarﬂneﬁg%@fstem, desshibed (EH 5 Paiaro. 6,410,455 to
described in U S. Patent No. 6,419, 455 to Rousseau et
Rqussean s pledssped July 66, 20092thetshesds péadstiaf ofratto moleadlan
turbo nol ecul ar punp and a backing punp are controlled

peimpdrtdariecksigyputmp aecboevsdled spnatdat@rshy pedhile s pddetermined
profile in the chanber. [0020] Another system

piasaicihemciinifswhemean Patent Application EP 1014427
A2, published June 28, 2000, uses a multiple-inlet
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shows a vacuum exhaust system wherein severa
PHIBHM R aaH DY psaliy of praskesdhapbers s Thg secondawypaopuiniets may
punp. Gate val ves are placed between the high vacuum

bp gnapsectaddo thigh taouwnnpampsn punp. Abat enent and

inconpatibility of the reactive gasses is
[0021] U.S. Patent No. 5,873,942 to Park et al., issued February 23, 1999,
shows a vacuum exhaust system wherein several high-vacuum pumps are backed by a -
single low-vacuum pump. Gate valves are placed between the. high vacuum pumps
and the low vacuum pump. Abatement and incompatibility of the reactive gasses is
not addressed.
[0022] A system described in U.S. Patent No. 5,944,049 to Beyer et al., issued
August 31, 1999, utilizes a control valve placed on the exhaust side of a high vacuum
pump. The control valve is used for regulating vacuum inside the process chamber.
[0023] Typical semiconductor wafer processing systems have several vacuum
chambers with an independent vacuum pumping system for creating and maintaining

a vacuum in the chamber. Process cycles within the chambers are run independently,

with reactive gasses being admitted as required at various pressures.



not addressed. [0022] A systemdescribed in U S

Patent No. 5,944,049 to Beyer et al., issued August
wW@200608R2%5 utilizes a control valve placed on PEEUS2005/042730

exhaust side of a high vacuum punp. The control val ve

is used for regul ati ng vacuum i nsi de the process

chanmber. [0023] Typical sem conductor wafer processing
[&24] ens hdhe irsesleos] ofuastalling aivhrsystemiisthiighadue in part to the

i ndependent vacuum punpi ng system for creating and

miERY Al ddite @ndonestd Uik 4 dbRemeheddedes abi 8688 @/@@%
Wi%/hil?:l t he g%)anbers are run independently, wth o

: o r e 0 .
S B SO e S AP RO e i
i%stemis[ I%i h, due in part to the many duplicate
A ORPOHRMI O R as abat ement devi ces and backi ng

unps. For similar reasons, maintenance costs for such
[@255 st em ArSTHEUERE Welte PEpetsErE Dstenpiveiraly hag speral
anmount of space. [0025] A sem conductor wafer
sypcessesstapy is whichm suppiraalsisyqueataleveyabd Buceeiss bfeactive
steps in which a substrate is sequentially exposed to
g@s&LITRSe Obpd QRE hia¥€iIIRPHEER prdd¥RS factiuBPshahMkR, PAPReoIvE
separate process vacuum chanbers, and involve
dﬁﬁeﬁrﬁ h&d Bﬁé{‘ﬁ&cﬁ&b?ﬂﬂé %Q%a's@s.e Th BREL hé’s% URSHES or tnBre
those cases, the four or e vacuum chaners on a
singl e senm conduct.or manufacturin ool emt.
V&l et D O YRR S OHb s o Sl Hhec BRUREY b erpoust

i n a vacuum exhaust system 50_026] Traps for treating
£476PS i 182y BRI beitRixed unsandiignllsals e vacegm exhas pston

system described in U S. Patent No. 4,784,837 to
[0R26hyama &rapalfor, tréating sultijdy empettics Bre 4@88hle.utot ¢xaeplan
absor bent and process for renoving nmultiple materials

sylstedini@efibebindust Pateiy 6. asBU4IR3 738 SRS amBleill, shyd Nbhéaber
Patent No. 5,904, 757 to Hayashi et

15, 1988, utilizes an absorbent and process for removing multiple materials from

semiconductor processing gasses. Similarly, U.S. Patent No. 5,904,757 to Hayashi et
al., issued May 18, 1999, discloses a trap for removing several reaction byproducts
from the exhaust of a single semiconductor processing chamber.

[0027] There is therefore presently a need to provide a vacuum exhaust
apparatus and method that ﬁses a single low-vacuum pump for backing several high-
vacuum pumps evacuating several process chambers. Particularly, the apparatus and
method should be suitable for use with two or more process chambers having
incompatible process materials in their exhaust gasses. To the inventors’ knowledge,

there is currently no such technique available.



al ., issued May 18, 1999, discloses a trap for

renmovi ng several reaction byproducts fromthe exhaust
wo@tooa/0ei2myl e sem conduct or processi ng chanber . PEDOR20p5/042730

There is therefore presently a need to provide a

vacuum exhaust apparatus and nmethod that uses a single

| ow- vacuum punp for backi ng several hi ghvacuum punps

Sewavaigt ofrthe fevemtimin pr ocess chanbers. Particularly, the

apparatus and net hod should be suitable for use with
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process materials in their exhaust gasses. To the
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techni que avai |l abl e. Sunmary of I nventi on
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chanber, while tolerating inconpatibl e exhaust
a yerpen erasstappaailsdor trhABRINg 2as Froohd leashvi preeess vacuum
vacuum exhaust apparatus for exhausting gas from at
chamlsdrs tamaipingekssnilagasses chaobided. Thadmiarutusgincludes a sub-
di ssim | ar gasses is provided. The apparatus includes
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inlets and an outlet. The at |least two inlets receive
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The subat nospheric abatenent chanber contajins at | east
RSP C@@rﬁ@m repinfairng vave withinghaichimbert Thssvbf

the recei ved gasses fromthe process vacuum chanbers
ahdsphergrablateniend ohamizd hentaiof at leest gas prescontitiontafor wayditioning

the gasses are nade conpati ble for m xi ng.
at least one of the received gasses from the process vacuum chambers differently from
another of the gasses. In that way, the gasses are made compatible for mixing.
[0029] In the vacuum exhaust apparatus, the at least one pre-conditioner may
be an abatement device. Specifically, it may be a plasma ionization device, a
chemical burning device, a chemical neutralization device or a filter. The sub-
atmospheric abatement chamber may include a plurality of abatement devices, each
for conditioning a gas from a respective process chamber.
[0030] The vacuum exhaust apparatus may further include a turbo molecular
pump connected to an exhaust port of a process chamber; wherein an exhaust of said
turbo molecular pump connects to an inlet of said sub-atmospheric abatement

chamber. The turbo molecular pump may be capable of exhausting to a pressure of

over 1 torr, or may be capable of exhausting to a pressure of over 5 torr. The



[0029] In the vacuum exhaust apparatus, the at | east

one pre-conditioner may be an abatenent device.
w@peeiobizeal |y, it may be a plasnma ionization deeT/T82008042730

chem cal burning device, a chem cal neutralization

device or a filter. The subatnospheric abat enent

chanber may include a plurality of abatenent devices,

apparhitu$ may heveli throttliervglva cgasecfaddman exlesipetdd ythphwubess

chanber. [0030] The vacuum exhaust apparatus nay

nidledule huinpcl ude a turbo nol ecul ar punp connected to an

exhaust port of a process chanber; wherein an exhaust
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exhausting to a pressure of qgver 5 torr. Theapparatus
ShRepinpsRaetiy chamber may (edncean eikers of Bgswuss ehinassiapse of thee

of the turbo nolecul ar punp. [0031] The
pegbssachamd pis omipcesshizb enothenyofitlkee proosss wharebdrhie process
chanbers, or may be renpte fromthe process chanbers.

[0032] nt er nghe %%kiﬂ@gﬁﬁp 2§ be Weoa ARG QY- AnfoRFHERR abaBent
reduce an effect of pressure changes in one of the
cRiRsgss chanbers on pressure in another of the process
chanbers. [0032] The backi ng punp may be proxi mate the

at nos ric a nt, cha r. [0033] .The .
L e TR Fitf BTRR gt dSuimmet e
devi ce connected.to an exhaust side of the backing )
CORAHed fhan gt §tgﬂafierqféh%wgwm elficcimasRhcHe ahatgagntdevice
sel ected fromthe group consisting of a wet scrubber,
mgydey dogicalsblested Aivmathe graviprransisingiriyy westscsibbeh bary scrubber

and a combination dry/wet scrubber.

[0034] The apparatus may be for exhausting four process vacuum chambers,
wherein the sub-atmospheric abatement devjce has four inlets.

[0035] In another embodiment of the invention, a semiconductor
manufacturing system is provided. The system includes a plurality of semiconductor
vacuum processing chambers, and a single sub-atmospheric abatement chamber
connected to receive exhaust from each of said vacuum processing chambers. In that
way, all of the vacuum processing chambers exhaust into the single sub-atmospheric
abatement chamber. The system also includes abatement means in the sub-
atmospheric abatement chamber for conditioning exhaust in the sub-atmospheric
abatement chamber. The abatement means is arranged to treat exhaust from at least
one of the process chambers differently from another of the process chambers,

whereby the exhausts are made compatible with each other. A single backing pump is



[0034] The apparatus may be for exhausting four

process vacuum chanbers, wherein the sub-atnospheric
wa@b@beoemnt device has four inlets. [0035] hi aPOr/ig2005/042730

enbodi nent of the invention, a sem conductor

manuf acturing systemis provided. The system i ncl udes

a plurality of sem conductor vacuum processi ng
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chanber connected to receive exhaust from each of said

aAcPL B PHRE|SS nle SiARBRYsPherlY abbRefent@ambet.! of the
vacuum pr ocessi ng chanbers exhaust into the single

[@Wi] at mos pherg &eﬁhﬁ%ﬁaﬂﬁe & ?ﬁb‘%‘gla%I@%a&%%éf%a%b%?comected

i ncl udes abat enent ans In at nos

bat enment anrber for conditioning exhaust in the
t(gﬁrb?%aﬁgtsﬁg‘?g%ﬁ%Mm chanber. The abatement neans
Is arranged to treat exhaust fromat |east one of the
IWBdtess cHAwssvem Mmayriaslude pplurplgiohpissyves catral pisits, each of
process chanbers, whereby the exhausts are nade

whigipia coimestedi to neprohessingarhamBersion gvaeulirgktha ghguba, and is
i sconnected to the sub-atnospheric abatenent chanber

fiirtier BBMECRANG BY iSetRANDRPLRIoSHHRFE 854éBentthiid@er. Each of the
sub- at nospheri c abat enent chanber. [0036] The system

: e
P B B o e G e SRR B
.nclud lyrality of pressure control units,
ceaJﬁH6?KV%@%ﬁﬂ$§ﬁg%ﬁﬁg%f%8t?%“ u%ﬁ&@éﬁé?%ﬁg%%ﬂﬁﬂérEadl
for evacuating fhe chanber, and i s further connected
cprirod §11t  Bhe RIfreli e BB Wie O EPEIT 6 MibecnEneetehrisey o the
Each of the pressure control units may include a turbo
sHusipospGTECbetnfeot chavtenat inmay e qonowésisrentotatp 6y the avist a

throttl e val ve connected to an exhaust side of the
atmuospberfiuaatenteme thagdet.r ol unit of the plurality of

pressure control units may be connected directly to
[6038] The abatement means in the sub-atmospheric abatement chamber may
be selected from a group consisting of a plasma ionization device, a chemical burmning
device, a chemical neutralization device and a filter.
[0039] Each of the vacuum processing chambers may be located within a
clean room, and the sub-atmospheric abatement chamber may be located outside the
clean room. The internal volume of the sub-atmospheric chamber reduces an effect of
pressure changes in one of the processing chambers on pressure in another of the
processing chambers.
[0040] In another embodiment of the invention, a method is provided for
exhausting gasses from a plurality of process vacuum chambers, where the exhaust

gasses from at least two of the process vacuum chambers are incompatible with each

other. The exhaust gasses from each of the process vacuum chambers are received in
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sub- at nospheri c abat enent chanber, or nmaybe connected
renotely to the subat nospheric abatenent chanber.

wQ 0@88$02THe abat enent neans in the sub-at nosphPeT/TS2005/042730
abat enent chanber nmay be selected froma group
consi sting of a plasma ionization device, a chem ca
burni ng device, a chem cal neutralization device and a
Fsubplarosphapahpiemenh clismbene Withinthespbsvesglianiy abitamost s
may be located within a clean room and the
chapber, tespherst gasabafremen leastrario€ themYedderw OeBt@6 vacuum
outside the clean room The internal volunme of the

chbibbars MR s MdofnpalBIRDAL ek UGS naRi0REd &6herly tRE GRS gﬁme

changes in one of the processing chanbers on pressu ‘

i ' 0040] In

B e PR B TR iy iSapoplped through o
rovided for exhaustin asses froma plurality of

sPiel R e eI Bty br R o RaRAT 1 & Bk Sesvavm
at least two of the grocess vacuum chanbers are

PURWe HfiatebE the subetmasakericoabatementehangeh suseintpasdes from
each of the process vacuum chanbers are received ina

sshdiatorpsple@rdssurabat enent chanber. Wthin the
subat nospheri c abat enment chanber, the exhaust gasses

[60a at | eastimARG] by b8 iddludAAS bteh WP RRIGERS IAGHMHNY gases
chanbers having i nconpati bl e gasses are

e GoBsk bhoped FR | | eFca
rendereé conpa%Pﬁ?gg gﬁgggggﬁggﬁgﬁgghgﬁgggégg8§E§P@mﬁ
unped t.hr h a.single passage fromthe
Cs%fﬁng?r @Ibﬁgyul?%n%%qugaﬁé) Pchanmber to a backi ng vacuum
ﬁgﬁﬁ, wher eby the subat nospheric abatenment chanber is
| t ai nedngBteR b RUFDEIHEE cxhaypiezaser Bom[thosibpinmspheric
nmet hod may al so include the step of transferring the
abathmesit chgabersmay further comprise maintaining the subatmospheric pressure in
the abatement chamber between 5 and 10 torr.
[0043] The step of preconditioning the exhaust gaées may include subjecting

the exhaust gases to at least one process selected from a group consisting of plasma

ionization, chemical burning, chemical neutralization and filtering.

Brief Description of the Drawings

[0044] FIG. 1 is a schematic diagram showing the functional elements of a
vacuum exhaust apparatus according to one embodiment of the invention.

[0045] FIG. 2 is a block diagram showing a method according to one
embodiment of the invention. |

[0046] FIG. 3 is a schematic diagram showing the functional elements of a

sup-atmospheric abatement chamber according to one embodiment of the invention.
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fromat |east one of the process vacuum chanbers to
t he subat nospheri c abatenent chanber with a
w0 aooboearzs ecul ar punp. [0042] The step of punpPemUsINes/042730
exhaust gases fromthe subat nospheric abat enent
chanber may further conprise maintaining the
subat nospheric pressure in the abatenent chanber
[MTheen 5FHAd! B blogl diaprovspwitga stedpdatcording to one
precondi tioning the exhaust gases may i ncl ude
esibbilieeii offht heveariaust gases to at |east one process
sel ected froma group consisting of plasnma ionization,
chem cal burning, chem cal neutralization and
filtering. Brief Description of the Draw ngs [0044]
D%%&’i Hod 6f e HHPGRL ¢ di agram showi ng the functi onal
el enents o

a vacuum exhaust apparatus according to
nmbodi f. .the.invention. 04 FIG 2 is a
S o e P Mes VG iR HE b RL kP dihg R ahatine &
di t of the i tion. [0046] FIG 3 is a
A (B .

sup- at nospheri c_abat enent chanber according to one
Thebstmpreadtcesfoaphial dopty anititenn¢ OOulAipasd Bquidemantaaddonglared to
di agram showi ng a nethod according to one embodi ment
thefpribherti nventi on. Description of the Invention [0048]
The present invention is a system and nethod for

[0849L Uat i NGh@irRkhidH Wi1YbOdesBiRAGSE &R (ﬁle%fd%ent in
ers. e

controlling the pressures of those cha

Wﬁf’éﬁtfglﬂ] sreﬁl%%ﬁﬁct&agllotc

requi renents as conp

. process vacuum pressure. One skilled in the art will recognize that the system may be

BB RO, %3R5

used in other applications requiring high vacuum, and may be used in the evacuation
of more or fewer than four chambers.

[0050] A system according to the invention is shown in FIG. 1. The system
includes, for each of four process chambers A-D (110, 115, 120, 125), a pressure
control unit 113, 118, 123, 128 that comprises a turbo molecular high-vacuum pump
111, 116, 121, 126 and a means for controlling exhaust back pressure, such as a
throttle valve 112, 117, 122, 127, arranged to throttle the exhaust of the turbo
molecular pump.

[0051] In the exerﬁplary embodiment presented herein, the high-vacuum
pump is a turbo molecular pump. As is noted above, other high-vacuum pumping
technologies such as diffusion or gas capture may alternatively be used, and the
invention is therefore not limited to the use of a turbo molecular pump as the high-

vacuum pump. The high-vacuum pump used in the presently described system is not
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[0049] The invention wll be described with respect to
one enbodi nent in which four sem conductor processing

W@ b@aioenss are evacuated and mai ntai ned at pr ocBEEUS2005/042730
vacuum pressure. One skilled in the art will recognize
that the system may be used in other applications
requi ri ng high vacuum and nmay be used in the
@paklaaf exdrusgingtorabmosphbeuprestuhg buf must telvapdide of efR0&Mg to
A system according to the invention is shown in FIG

dh exblaest piestiRetHaN G WigRs thdnQlor@alcldr 0turbeUlolRLRE BEMp. While a
chanmbers A-D (110, 115, 120, 125), a pressure control

' ol t rqi
Bk gl Slor bl KRk 19 SO0 BT sh 5Bt pesen
. for.controlling.,exhaust back pressure, such,as a
AP rlgSr g Ship DS T G5 end35h BABSH Sectq B ith
throttl e the exhaust of the turbo nol ecul ar punp.
t ecHiat REMBE Wk the &6 af Fsimopnaste ﬁltderlE@\eéﬁfﬂf,e not be
the hi gh-vacuum punp is a turbo nol ecular punp. As is
deserdipdab deteil horeirer hi gh- vacuum punpi ng t echnol ogi es
such as diffusion or gas capture may alternatively be

[0052), and THeepressuadon@ol urttstiner Bf8O123,N08 atd dHdn@ed tdcontrol
the use of a turbo nol ecul ar punp as the hi ghvacuum

ed¥re il (R dHafibersVAGHHAL thtr&scﬁq & BpdrlforRIrSREPLY,
Ifgescr i bed syst gm i's notlgz)ééﬁpab e o? ggﬁausnﬂ ng tt;oék 1 putp
' [ r t capahl e, of
e iy e SR s g 3P Ekur & FRATIF a0 ggiued pmahe
nor nal for turbo nol ecul ar punp. Wiile a typical .
W%ﬂ‘g%ﬁmne%éa&a?qu&iwte &@héa gresently qescalprdpmbpdirpent, the paits are
system of the present invention requires a punp
raeipdes @1 dmultichbanskdr sgmispndustameanuiBturingGoelowith eSdt hressure
~ turbonol ecular punp is wthin the scope of the known
cantrpl @nitewhduntddhar efmaea owtespendigs citaniiedl Ina §9ical hpplication,
her ei n.
the tool is contained in a clean room to reduce contaminants. The pressure control
units 113, 118, 123, 128 are also contained within the clean room.
[0053] Each of the pressure control units 113, 118, 123, 128 exhausts into a
single, multi inlet sub-atmospheric chamber 130. The sub-atmospheric chamber has
one inlet for each of the exhausts. In one embodiment of the invention, the chamber
130 is located remotely from the pressure control units 113, 118, 123, 128, and
connected by exhaust lines 114, 119, 124, 129. In that case, the sub-atmospheric
chamber 130 may be located outside the clean room and may be therefore be serviced
more easily. The closer the sub-atmospheric chamber is located to the process

chambers, the lower the cost of the system, although maintenance considerations of

the sub-atmospheric chamber may dictate that it is located outside of the cleanroom.
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[ 0052] The pressure control units 113, 118, 123, 128
are arranged to control pressure in the chanbers A-D
wo paepentdent | y of the operation of the backi ngP@IIP2005/042730
140. The pressure control units 113, 118, 123, 128 are
preferably | ocated on the manufacturing tool equipnent
hi the presently described enbodi nent, the units are
[00B4]Nt ed OTherpraddnté oLharbuenolsehirqunypet shrotbmvdlee olithe ng
tool, with each pressure control device nounted on or
pa&fe AnfOf L:EBPARII 1) 1801aMRkovilids AddaiRioFddolation between the
application, the tool is contained in a clean roomto
reduce cont am t r [ ;
i sl 3D R abREa SaiB 10, 145 1 2ot
room [0053]. Each of the pressure contr uni t.s 11
allopgihe shhp RS TR A e on B i odhifut T st
sub- at nospheri c chanber 130. The sub-at mpspheric
exzinpld éo bheennsadita k engleshashenl 3k Theee dsihesissbeveyeh gt
enbodi nent of the invention, the chanber 130 is
ol 6 @ikftbdredpohsd ynd therfarfido poessyrleclyoslato tharhandetst Fhe
118, 123, 128, and connected by exhaust |ines 114,

1n}%§al voRine d28e sit-atRbhFRIBambBEproviBeddmisptae b ffer that
chanber 130 may be | ocated outside the clean room and

e there i '
e dE ARG B FEo BT, PR A g BB cahg (REr e aRgh e
chanbers, the | ower the cost of the system although

obhgli YeBY&Ifce consi derations of the sub- at nospheric
chanber may dictate that it is |.ocated outside of the ..
[958knr oonit Dp&AgreriranbeEaan o& theringenfior AR AeBehils 1 15
and throttle valve of the pressure control units 113,
pobfled 3aMin A2Gupratmbspbsriaciiegoe 830 f iside iz dhaitenpent Wewae 131,
the exhaust |ines 114, 119, 124, 129 and the process

cBhaRhRESs 1ol &by PREY) ard@Rsddioatinby hliemesdhatist siebnsoin
all the process chanbers on the tool (four in the

c%{oy%ﬁ%%% i @fé@e)&) ) witd REteRP el doluBleaas] THE 8y HAedHRels

vi ces, however, have

exhausted to a backing vacuum pump. A plasma abatement device is known in the art
and will therefore not be additionally described herein. One skilled in the art will
recognize that other available abatement technology may be used in the presently
described system while remaining within the scope of the invention.

[0056] In addition to the function of removing gasses from the process
effluent, the abatement device 131 may also function to provide additional pressure
isolation among the process chambers 110, 115, 120, 125. Furthermore, the
abatement device 131 protects downstream hardware from the effects of cross
reactions from the chambers.

[0057] The sub-atmospheric chamber 130 is evacuated and maintained at a

backing pressure by a backing pump 140. The backing pump is preferably a dry
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only a limted response and therefore do not

conpletely isolate the chanbers. The internal vol une
WwW@bRoobl0602311b- at nospheri ¢ chanber provi des addi t POTYEE2005/042730

buffer that reduces the effect of pressure changes in

one chanber affecting the pressures in the other

chanbers. [0055] In a preferred enbodi nent of the
runAeNdcatim pAimppdsds esmmiontawed én thd industrpraadimhed baicoipatible

t he sub-at nospheric chanber 130. Inside the abatenent

w@’tﬁ%&@xlﬂaﬁéted%ﬁq%ﬂoﬂ@&é OASIBE SbatBREdtideilar |y PFCs, are
caused to reatt by plasma or other neans to convert

efflu . [ ' : -5
0381 by o dateb il WTRE b ERe s G Bd g AR R and
A pl.asma abatenment device is known jn_the art and will
T Wer GG ke HEXBEATFIED (Al depoasuhe Bgmialaraiirapts and
skilled in the art will recogni ze that other avail able
clyzhes pressureaedisnsyip ordlje distens dackmgtivenpsies isrldoya function
descri bed systemwhile remaining within the scope of

of the digimestbieomeen [tROH6dsutdrcomtidi tmian 1091 16 20,urst dndrthofub-
renmovi ng gasses fromthe process effluent, the

aBRAbEORNEhadlftit ¢80, 131 plRY stleSRorbMBEwIRRIidt&hcR! ¥k $8mp may be
addi tional pressure isolation anong the process

lo;égt% e?c{sg t‘}é" su%—%ﬁ&%s%ﬁgrrlc %léa%%bse’r:gg(s Qlﬁll'eﬁﬁ)ﬁ;ee frﬂltnhi?

nent” devi ce 0 ownstream hardware from
effec of cross reactions from.the ch rs..
(4a38k7) ' Tha e Size S R baHERE CBRR AT S S5t SbpRdtak g
and mai ntai ned at a backi ng pressure by a backi nﬁl punp
preagire. TRBe Brealer Hiy fpierhgnei pyegsiest ig paBeyung syigptha smgller the
vacuum punp as is comonly used in the industry, and
baksig premp amydtei Meeavst athighve tekd pursp eshdngppreskucd thah nommal is
the abatement device. [0058] The backing punp must be
ui¥daRERd Yresdk kiR thé Rie a6 Bidsae RNASIEHAd aRehaller backing
pump may be used, saving capital and energy costs, and conserving space.
[0060] In accordance with the present invention, a single backing pump 140 is
used to provide a vacuum exhaust pressure for a plurality of turbo molecular pumps,
while the process chamber pressures are independently controlled. That is made
possible by the placement of the throttle valves 112, 117, 122, 127 and the sub-
atmospheric chamber 130 between the backing pump 140 and the turbomolecular
pumps. The sub-atmospheric chamber and the throttle valves both contribute to
absorbing pressure pulsations and otherwise at least partially isolating pressure
changes among the process chambers. That effect is further enhanced by the
abatement device 131, if used.

[0061] The backing pump 140 exhausts into an atmospheric scrubber 150 that

may be a wet scrubber or a dry scrubber, but preferably is a combination of the two.
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flow. The size of the backing punp 140 depends on the
flow rate requirenents and chanber pressure
w0 e@aioseenent s of the system Backing punp si zePCBHUSL085042730
a function of the distance between the pressure
control units 110, 115, 120, 125 and the
subat nospheri ¢ chanber 130; i.e., punp size increases
IWAHGs liivs baercleeatethia theisgb-atmpsiterit abatedncdeviee 130, thethe most
sub- at nospheri c chanber 130 or renote fromit. [0059]

cobheffsitive tedhnblogy OGNS PIWel Srdbso abhdhcdth@Re®holoBR:s
backi ng pressure. The greater the fore line pressure

miagb@aigﬁ%ﬁmme_system the small er the backing punp may
be. Because a higher turbo punp exhaust pressure than

BB o THE gl oo B S et sy obr the

used, saving capital and energy costs, and conservin
cwiRRé At FopBEMNly nedRuiinTreesae receserprtdBeinlets of the turbo
i nvention, a single backing punp 140 is used to
ppnpyi Be mevingcthe threttdh aabe tp tessbaust 6 bihe durbb puadpi particies
turbo nol ecul ar punps, while the process chanber

gipeesedisecapaired bnthepeaenidlye 40 firnesk lidly toHal thér WaEBack to
possi bl e by the placenent of the throttle valves 112,

th% bfocedLéhanit’f gagc{(‘]lsjostsﬁ?y @%ﬁﬁpﬁ?g@&' Fult r?r% Iﬂg'tﬁQ fhg?ttle

etween the b ng punp 140 and the turbo ecu

S 1IN -.at eri c_chapber d the throttle
T ol R PR R T RO P TP st mEen
ul sations and otherw se at |east partially isolating
e P%%ds%fpgl YRAGLRn S3B1gth Pr1die e e88 MomdhpEios. Adklitonally, a

effect is further enhanced by the abatenment device
vaiwgd oparatingsa @, higheo pugssura sndyaelemal el ohgrperndnddrssausestible to

into an atnospheric scrubber 150 that may be a wet
legley arbbmaintenawcedr y scrubber, but preferably is a

combi nation of the two.lfPFCs have been treated in the
[0968] at DS Phitidr Gin IRAHREBALy (RE¥HEE arkddgentddMhd 8 MiSJosition
of the backing pump are not constrained by process chamber pressure control. That is
an improvement over some currently implemented solutions that control the backing
pump as part of the process chamber pressure control. In those systems, the size and
location of the backing pump are critical to system performance.
[0064] The presently described system utilizes a single sub-atmospheric
chamber, backing pump and abatement device for exhausting four or more process
chambers. Such an arrangement has clear advantages of lower initial capital costs,
less maintenance and lower space requirements.
[0065] Another embodiment of the invention is a process 200 for exhausting

gas from a plurality of process vacuum chambers to achieve a process vacuum

pressure. As shown in FIG. 2, the process starts (step 210) with evacuating (step 220)
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cost effective technology is likely to be a wet

scrubber, al though ot her technol ogi es may be
wappsopriat e. [ 0062] The combi nati on descri bedP@bUsm05/042730

of fers several advantages over the current art. For

exanple, no throttle valves are necessary at the

inlets of the turbo punps. By noving the throttle

thaprpsessyaginum elxhnaless awf a suheatmosgherip ubgtempardhmbers Those

generated or captured by the throttle valve are far

chembeisiaketwactiated fongh ihttahedimayadiaek plessurd SreRicPERS $he process

chanber and possibly to a wafer surface. Furthernore,

viabudrA @rdsiret ThecVAhDEEs s e®lcubill u?ﬁ'lg %ﬁ%kiﬁ% gﬁm?fegahjléhgaﬁd to an

turbo punp, the need for maintenance 1I's

| h ' th
S L R R
pr %slz)%e may be smaller, cheaper and | ess susceptible
| 'ed

- and nai ntenance. [0063] Further, in the
resently described arrangenent, the size and position
[8‘?6&] he bacliemeethethfirtherinplodessbestep aif meldpbydeptlpeessating (step
chanber pressure control. That is an inprovenent over

280y thelproesdslvacium barant estha0 i hrobss vhakunt shkieks, the
backi ng punp as part of the process chanber pressure .

pESURES RdcuumthiiABeS afY S8 Red &st}?gt ShEREMdr ﬂngﬁ-azta&ﬁﬂn g{émps, one

t he backing punp are critical 1o system performn

OB LSS SRR b b s,
R BR L eSS bR TS, PLoCs,

| ower initial capital costs, |ess maintenance and
[0UWdr  spadinallygiie meatodt isclufaoesfitianigibe exhabgdstap A40)dtom
the invention is a process 200 for exhausting
the sub-atmospheric abatement chamber using an abatement device.
[0068] The method may also include independently controlling (step 250) the
pressure in each of the process va;:uum chambers using a corresponding throttle valve
at an exhaust side of each high-vacuum pump. The subﬁatmospheric abatement
chamber and the throttle valves provide sufficient isolation of the process chambers to
permit such independent control.
[0069] Many of the agents used in semiconductor manufacturing, and some of
the process byproducts, are highly reactive. Exhaust gasses from the process
chambers are therefore frequently incompatible, and it is highly undesirable to mix
unireated exhaust gasses from many combinations of chambers.
[0070] On the other hand, vacuum chambers used sequentially in a wafer

manufacturing process, and producing incompatible exhaust gasses, are often

collocated on a common tool and are idea candidates for the use of a common
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gas froma plurality of process vacuum chanbers to
achi eve a process vacuum pressure. As shown in FIG 2,
WO b@efpscess starts (step 210) with evacuat i ngP¢BHUB®05/042730
220)the process vacuum chanbers and a sub-at nospheric
abat ement chanber. Those chanbers are evacuated to an
i nternmedi ate vacuum pressure greater than the process
suheimesphsrie sbatcmen Ttimnbhaatidresking puenpasuiat@ibed aboe. éThe
backi ng punp connected to an outlet of the abatenent
iahande haveldiscdvBicalaRphakias WAL teRMiRh SHatp EmiBKe B of a
between 5 and 10 torr. [0066] The nethod further
: : ¥ uat |
B o Rl R pbﬁﬁ?gra%fceﬂe%%lﬁ%%ﬂ?ﬁéi%@s-
ess vacuum.chanber.s.. The, pr Ss.vacuum chanbers
[g{)‘gﬁ evacu }t goc'f SHOP ﬁn‘i{lﬁrﬁﬁg & Siteg?l 8@? Hl‘fﬂ‘&%l%&hﬁfrmﬂwc
ne for each chanber, Each of the hi gh-vacuum punps
agﬁ‘ﬁgﬁg& chamey 314 aepopsting tadhe myention is ﬁg@m’aﬁl FIgt 8t Tdwree precess
sub- at nospheri c abatenment chanber. [0067] Finally, the
chemherd 3BQA30d332 produéd theaidiffertiieexbabsh gatsey, dheje 2dMiple
fromthe sub-atnospheric abatenent chanber using an

showh afre athadsiviagses o0 PBEest BRaB B30 aﬁ@?rcﬂ:’e&%ﬂaﬁ%’eﬂ@ﬁ are
i ndependently controlling (step 250) the pressure in

188 rbtidNGith E%eﬁﬁer?’zﬁﬁ YWHR 50 @%%Etsfr&ﬁg)?&egs chamber 332.

corresponding throttle valve at an exhaust s
T O RS LRI OGP, TR BT S ABR e,
bl ATEH O CORR A VAL DB O’ BV T gpbersebensy

sem conduct or manufacturing, and sonme of the process
tiyppelolnest340, Hle A2 itb hersubaitiosgheriBahatgsten@ssbsr 31bm

the process chanbers are therefore frequently
[0073pnpat i Alhe sulsishobphekis abatghbnt dingider 3 1@Gheul&s &4l pre-
conditioning abatement devices 350, 351. Those devices may, for example, be
plasma ionization devices, chemical burning devices, chemical neutralization devices,
filters or other devices known in the art, or any combination of those devices.
[0074] Preconditioning device 350 receives exhaust gasses through the
incoming vacuum line 340 from the process chamber 330. The preconditioning
devices may exhaust directly (as shown) into the interior of the subatmospheric
‘abatement chambﬂer 310, where the then-compatible gasses mix and exit through the
line 360. Alternatively, outlets of certain ones of the preconditioning device may join
outlets of other preconditioning devices before exhausting into the subatmospheric
chamber.

[0075] The line 342 from process chamber 332 enters the subatmospheric

abatement chamber directly, without passing though a preconditioning device. That
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untreat ed exhaust gasses from many conbi nati ons of

chanbers. [0070] On the other hand, vacuum chanbers
was@doseeguentially in a wafer manufacturing prPCEES2005/042730

and produci ng i nconpati bl e exhaust gasses, are often

col l ocated on a common tool and are idea candi dates

for the use of a comonsubat nospheric abat enent

aghagayent may selactivalgbgusep imthedystemi dfelie plegane invEh#on where an

i nventors have di scovered an apparatus and techni que

ekiaist g8 froint a pRecbsehambedis CORMPRITH1S WAt FFB®RARIONEd gasses from

abat enent chanber for inconpatible exhaust gasses.

o[}ggg&eﬁch%géllsj ne conditioning system 300 including a
sub- at nospheri c abatenment chanber 310 according to the

"2 58 s et KR Do e B R gl vy o
.t he exggg).l e shown, the exhaust gasses from process

I
bay B30 ahbe PrsPeIyEHAABEINSYS suaEmpsphisTiy chamber at
reactive with each other and with the exhaust from
sgratoespheihprebaire.33h bdcBizaiuntpealko hirtdies gichodds
chanbers 330, 331, 332 may include a turbo nol ecul ar

precomlidening Hevicds IO, YHCEHMRIRAPithiRghe SIBAMIsphdiechamber, at a
chanbers exhaust through |ines 340, 341, 342 into the

siaRAsIPRSRb plsqirabat ement chanber 310. [0073] The
subat nospheri c abat ement chanber 310 incl udes several

condi t4-QniNg - nt _dewvice 50, .351. Those .
[(gfg\?] ces rrg{/}?féftg? 1@%%%\%1 S ’steglels SF%{:glﬁggg’ P%]harvi%& Prgﬁoncﬁtwmng
devi chem cal_ _burni ng devi ces, chem ca

es, b .
AeNatRs ) TAIPESHO A e Enes fpieribe dhcotubaimspheis shember 98N
in the art, or any conbination of those devices.
skiBeryim) theopis 36 H deaoigaiae thyt dexnovbasy other epnfmsraidramsty be used
gasses through the incom ng vacuumline 340 fromthe
toprandlesghear ltambaratiddof liitee epteeing fith subatiosghaR\AbaRerRY
exhaust directly (as shown) into the interior of the
cleilRt. MOBPBEIct Eonfiguration will depend largely on the reactivity and
compatibility of the exhaust gasses carried in the particular lines entering the
chamber.
[0078] Because the preconditioning devices exhaust into a single
subatmospheric abatement chamber, the advantages of using a single abatement
chamber as described above continue to benefit the system. For example, the volume
of the abatement chamber acts as a pressure buffer, preventing a pressure rise in one
incoming line from adversely affecting pressures in the other lines.
[0079] Further, there are clear economic, maintenance and reliability benefits
to using a single abatement chamber and backing pump to service multiple process

chambers, as noted above. By preconditioning the incoming lines as required for

compatibility of the gasses, the present invention reaps the economic benefits of using
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abat ement chanber 310, where the then-conpatible
gasses mx and exit through the |ine 360.

w@\doene2rs vel y, outlets of certain ones of thePCT/US2005/042730
precondi tioning device may join outlets of other
precondi tioni ng devi ces before exhausting into the
subat nospheri c chanber. [0075] The |line 342 from
apingdebackoipgyep arBi3datentaat shaneer saieatioospliare process chambers
abat ement chanber directly, w thout passing though a
apd agba giuponPrRgoktieydies thEhAltLITIRMROEesdBMambers permits the
sel ectively be used in the system of the present

sfyﬁ&ﬁrbtf't&nin%}ﬁfo% t@ﬂe fxdaays 3hgﬁ§sefg39rmaf‘g1%rc %ﬁﬁmﬁﬁg%@{e the

is conpatible with precondition rom

cha . 10076], The s tnDspherlc chanber
%%Féas %‘%‘?T@ﬁé‘at%t 999 H%Paggg by a backi ng punp
The backin unp maj ntains the subat nospheric
@Q@Lber at® wﬁwgﬁﬁg preriiagie ensemodimprt ¢f dbkinygntinmip

al so mai ntai ns each of the preconditioning devices
i3soate8 by thoflowichati ofFithicr Afier thepatems Spitentddd i drdeehaust
at a subat nospheric pressure. [0077] Wile the

ghiReeAbinvack Bs ttepricesCiesaimiBdmdsrs hesebdved ﬁ{stetp 420) in the
precondi ti oning devices for treating two o hr ee

shb 8 8sRRtie EbﬁgﬁnEﬁl%h%HQaI rﬂ‘l%ﬁﬁ@f@frgd &h entéﬁ{% o%aaé%% leloGiflat

inthe art wl recogni ze t t any nu

R R P Eerk R T SuBl P

ag ment chanber. The exact configuration will depend

Tt YeX YUBWSt he reactivity and conpatibility of the
exhaust gasses carried in the particular |ines

(% kri ng (Wighiohzersybatmdsphers) atBtsusenbehanther, the exhaust gasses
precondi ti oni ng devi ces exhaust into a single

from at least one of the at least two process vacuum chambers having incompatible

gasses are preconditioned (step 430). The incompatible gasses are thereby rendered
compatible. The compatible exhaust gases are then pumped (step 440) through a
single passage from the subatmospheric abatement chamber to a backing vacuum
pump.

[0082] The backing vacuum pump maintains the subatmospheric abatement
chamber at subatmospheric pressure. In one embodiment, the‘ abatement chamber is
maintained at a pressure of about 57° Torr.

[0083] The foregoing Detailed Description is to be understood as being in
every respect illustrative and exemplary, but not restrictive, and the scope of the
invention disclosed herein is not to be determined from the Description of the
Invention, but rather from the Claims as interpreted according to the full breadth

permitted by the patent laws. For example, while the system is described in
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subat nospheri c abat enent chanber, the advantages of
usi ng a single abatenent chanber as descri bed above
wa@oeobioanzes t o benefit the system For exanpl e, PEEUS2005/042730
vol une of the abatenent chanber acts as a pressure
buffer, preventing a pressure rise in one incon ng
line fromadversely affecting pressures in the other
cdnnB&ion WO T8 uséuf delvern] exdngrleyprecaldetaonieg thalmijess in the
mai nt enance and reliability benefits to using a single
bRt SPRGc Ghambe ﬁnc@xﬁtﬁn@?&lémﬂ GhnPAAABN {DeBital baing bidnplel
process chanbers, as noted above. By preconditioning
nd @r%li&ﬂfo%@nﬁ%t{gﬁﬂ%%tﬁe? E@c%ﬂ&i'ﬁgfﬁn% QL aRIPAka b bL ek, 9 is to be
The gasses, TR Present i nvention reaps the econom c
benef i of usjnga sjngle backin and_ abat.enent.
wrsramient Behe BbPEBRleBrEpans foeded HRefots SRy ot
punps. Preconditioning the exhausts of the process
the parmbipies b dhamresent Faeriag angh it vepeus ROERCHEMS WY?PS
used to exhaust sequential process chanbers where the.
ingMbatsid gasisss skitled th thetrtotitheniveperting foomnpe scppeand spirit of
[0080] A nethod 400 according to one enbodi ment of the
HeMEtibAN is illustrated by the flow chart of FIG 4.
After the process is started 410, the exhaust gasses
fromeach of the process vacuum chanbers are received
(step 420) in the subatnospheric abatenent chanber. In
a preferred enbodi nent, the gasses fromat |east sone
of the process chanbers are received from exhaust
ports of turbonol ecul ar punps. [0081] Wthin the
subat nospheri c abat ement chanber, the exhaust gasses
fromat |east one of the at |east two process vacuum
chanbers having i nconpati bl e gasses are preconditioned
(step 430). The inconpati bl e gasses are thereby
rendered conpati bl e. The conpati bl e exhaust gases are
then punped (step 440) through a
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11

si ngl e passage fromthe subat nospheric abat ement
chanber to a backing vacuum punp. [0082] The backi ng
WO a@60602p0Mp nai nt ai ns t he subat nospheri ¢ abat BOENE2005/042730
chanber at subat nospheric pressure. In one enbodi nent,
t he abatenment chanber is maintained at a pressure of
about 5 10 Torr. [0083] The foregoing Detailed
Description is to be understood as being in every
respect illustrative and exenplary, but not
Vﬂ??tﬂjﬁti e, and the scope of the invention disclosed
g giﬁ &Kot to be determined fromthe Descri ption of
t he anention, but rather fromthe Cains as
i nt efpr et ed a¥EBg cBrusbaRPREtus (30) Bereadeustipepirtpast b prpcess
the patent | aws. For exanple, while the systemis
vasgg@ydhpabers (PEnAE0cooiainivg disstrhidar geges pfongesingal
exenpl ary pre-conditioning techniques in the
subat saispiespheric hbattraent chamben @ 10y hpliag sEedsoM ozialet O340, 341)
chem cal burning, chem cal neutralization and
arfd drt @nlen@60)0EdI€ bt 1pAsE 606l dtd RBI MGG HRCHRECMRS tHEBY 1438t two
used. It is to be understood that the enbodi nents

bR adich dgsbeisbed herein are only illustrative of
the principles of the present invention and that

vari ?g%kl[ﬁg%;u%{gc(g?(?)%ﬁ? outtg guei o'ﬁﬂ%te({ﬁﬂ% §%-4 %st lﬂgrsice Iéamber, for

ski | eparting from SCO
rit of the_.invention Wiat is clained is: 1. A

nd . spi ]
m@%%ﬁ%ﬁgg%ﬁ'u§¥”ﬁﬁﬂ§?3@ﬁ@wF300) for exhausting at |east

t wo roqgss é@éuun%chanbegs (330, 33 1) containing .

di ssPRFTIHEFTQSRICEC apHRBFRShagber §oalIng Herasee pge-conditioner

abat ement  chanber (310) having at |least two inlets
(3paufor canditjoninept dgasirne of thereeined gasgsdroan the paasesst weguum

inlets receiving the gases fromthe at |east two
clpmb@@gﬂgff@xa@lﬁfmm lanother of the gases, whereby the gases are made compatible
for mixing.

2. The vacuum exhaust apparatus of claim 1, wherein the at least one pre-
conditioner (350) is an abatement device selected from a group consisting of a plasma
ionization device, a chemical burning device, a chemical neufralization device and a
filter.

3. The vacuum exhaust apparatus of claim 1 wherein the sub-atmospheric

abatement chamber (310) comprises a plurality of abatement devices (350, 351), each for

conditioning a gas from a respective process chamber.
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a backing punp (370) connected to the outlet of the
sub- at nospheri c chanber, for marntai ning vacuum w t hin
WO b@b/oe2asber ; t he sub-at nospheri c abat enent cPerig2005/042730
contai ning at | east one pre-conditioner (350) for
conditioning at | east one of the received gases from
the process vacuum chanbers differently from anot her
of the gases, whereby the gases are nade conpati bl e
for m xing. 2. The vacuun1exhaust apparatus of claim

1, erein e at ast one ecagn |t|o 350) .is an
abat brrent | 487 8 U BOTE R G Bt SrT e
# sha ionjzation device, a chenlcal burnlng devi ce,
BleERRGAPIIH 14} sTiseied orancsabmEEPaIhel PTPFdss eramtsr (T wherein
vacuum exhaust apparatus of claim 1l wherein the
arseihanst pbspherbemalsavlenmmp chasdieio n3018) ofseidmubsewospheric
plurallty of abatenent devices (350, 351), each for ‘
abmtamatint ¢hanibeg a gas from a respective process
chanber. 4. The vacuum exhaust apparatus of claim 1,

further conpPhé Sadh@meexhilisbHpaRheflcBimaURertintthd hurbo molecular
connected to an exhaust port of a process chanber ( 1

puk) is c%[@éﬂ’bxﬁﬁ‘usﬁﬁg D reé%{uescﬁ"OQelt Yo nol ecul ar punp
connect s to an inlet of salid sub-atnospheric abatenent

chanper . %@ %c‘ﬁﬁ&%&ﬁbﬁf %ﬁld?attus%qgﬁarrﬁ%u\?%?rfelnct}lg b & molecular

wher ei n the

exhaust ressure of aqver torr. 6. The vacuum
PR R Gl R g T thGrsiegt ome?l 0 the 1 ur bo

nmol ecul ar i s capabl e of exhausting to a pressure

of oler 5 tﬁﬁpvw a%%amlfﬁﬁays%&m YaERpRtaRPTsing a throttle

claim4, further conprising a throttle
valve (112) connected to an exhaust side of the turbo molecular pumps.

8. The vacuum exhaust apparatus of claim 1, wherein the sub-
atmospheric chamber is proximate the process chambers.

9. The vacuum exhaust apparatus of claim 1, wherein the sub-
atmospheric chamber is remote from the process chambers.

10. The vacuum exhaust apparatus of claim 1, wherein an internal volume
of the sub-atmospheric chamber (310) reduces an effect of pressure changes in one of the
process chambers on pressure in another of the process chambers.

11. The vacuum exhaust apparatus of claim 1, wherein the backing pump
1s proximate the sub-atmospheric abatement chamber.

12. The vacuum exhaust apparatus of claim 1, further comprising an

atmospheric abatement device (150) connected to an exhaust side of the backing pump.
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14

val ve (112) connected to an exhaust side of the turbo
nol ecul ar punps. 8. The vacuum exhaust apparat us of
W@ b@bwa75 wher ei n t he subat nospheri ¢ chanber i BCT/US2005/042730
proxi mate the process chanbers. 9. The vacuum exhaust
apparatus of claim11, wherein the subatnmospheric
chanber is renote fromthe process chanbers. 10. The
vacuum exhaust apparatus of claim1l, wherein an
i nternal volunme of the sub-atnospheric chanber (310)
reduces an fect of pressure ch es._Ln one of the :
brocdss chalBer&ugh RuSapaas SARGIR &P BRoTEAd i BEEbgric
chanbers. 11. The vacuum exhaust apparatus of claim1,
abgfsrreat devigse LBk R Agyigsisepreted fipmpihe gEaue copdsting of a wet scrubber, a
sub- at nospheri c abat enent chanber. 12. The vacuum
drgsevabiesr angp apabugtion dig/vedt serabbek.ur t her conpri sing an
at nospheri c abatenment device (150) connected to an
exhadst si déhobacuhe elshaist apapunpf $@im Thior edicausting four process
exhaust apparatus of claim 12, wherein the atnospheric
vadiah eREfbersl 6Micgdn (he sDBhtrhSpRerttabhieRetelco it @ds fouomldhe
group consisting of a wet scrubber, a dry scrubber and

a copbi nat i anyghyd e bxIpekt Kes fitn a PREaIMACEHITLEX RAYSI
apparatus of claim11, for exhausting four” process

cR B L TP TR ] Sl i o B PR B e A B B
BB T et R BB SRR GR EEORS S, e
R U DR
i n a subat nospheri c abatenent chanber (310) the
cagly B8 Propasencry fasakas; of the process vacuum

chanber s; '
within the subatmospheric abatement chamber, preconditioning (350) the exhaust

gases from at least one of the at least two process vacuum chambers having incompatible
gases, whereby the incompatible gases are rendered compatible; and

pumping the compatiblé exhaust gases through a single passage from the
subatmospheric abatement chamber to a backing vacuum pump (370), whereby the
subatmospheric abatement chamber is maintained at subatmospheric pressure.The
method of claim 15, further comprising the step of transferring the exhaust gases from at
least one of the process vacuum chambers to the subatmospheric abatement chamber with

a turbo-molecular pump (111).
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wi thin the subat nospheric abatenment chanber,

precondi tioni ng (350) the exhaust gases from at | east
wer@eob02vhe at | east two process vacuum chambePGT/DS200510#2730

i nconpati bl e gases, whereby the inconpati bl e gases are

rendered conpati bl e; and punping the conpatible

exhaust gases through a single passage fromthe

subat Hospher iThe athahdrtaimHanvbereimtha stea off bogpitactie BXhaust

punp (370), whereby the subatnospheric abat enent ‘

ghenen thesutainidsphaachbatenfeubetimep Rattet cRhAsey nexidBfing the

met hod of claim 15, further conprising the step of

dubfRRfsidiicFeds e iR AT enRas I t‘t{%a?gét@}ee 2354 1096

t he process vacuum chanbers e subat nospheric
-abat nt ch er_w.t .tyrbo:nol ecul ar punp (... .
111) e Th e%ﬁgm&od&? i yhere b snof H@C‘é‘é%c’@flg the
%ggmgig%ﬁthe exhaust . qases from the subat nospheric

A4sE RETE CURBTTSS subigetingdhe exdinst gases tnat lesiionp nrpoekreselected
subat nospheric pressure in the abatenment chanber
e aeegupSoasigtingof wasma ivFizatidrg chemnivalbwfing) ciemidd,
wherein the step of preconditioning the exhaust gases

meotrplijaties aslifijie@did ng t he exhaust gases to at | east one
process selected froma group consisting of plasma
i oni zation, chem cal burning, chem cal neutralization

and filtering.
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