METHOD OF TREATI NG GAS The present invention relates

to a nethod of, and apparatus for, treating gas
wezdvanstesl from a process chanber. Various di fPET/6BR006/003597

gases may be supplied to a process chanber during the

formati on of a sem conductor or flat panel display

device within the chanber. In a chem cal vapour

deposition process, gases are supplied to a process
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/or wthin the vacuum punp itself. The pol yS| licon
unwanﬂedrﬁr!wmm;@mcaﬁdam acPalysiicaneteh @reeaseatydrpgsn bromide

and B0PEERREP SyBBREL Rt chfifhtr s BRI SRRuaR 3308 ¢ e
peffluBAn&@aA doaspdindsnCFREC,Fs, NF3 and SFG, and fluorine (Fg) may be
periodically supplied to the chamber to clean unwanted deposits from the

chamber.

Some of these processes may lead to the formation of condensable species.
The LPCVD process can produce HCI, which can react with excess ammonia
to form aluminium chloride, and the metal etch process can produce
aluminium chloride, each of which can readily condense within the foreline
extending from the chamber outlet to a vacuum pump used to pump gas
exhausted from the chamber, the exhaust line leading from the vacuum pump
and/or within the vacuum pump itself. The polysilicon etch process can also
lead to the formation of condensable species, in particular silicon
tetrachloride. Condensation of particulates within the pump can result in the
filling of the vacant running clearances between the rotor and stator elements
of the pump, leading to a loss of pumping performance and ultimately pump
failure. In view of this, it is common practice to supply an inert purge gas,

typically nitrogen, at a flow rate of around 40 to 50 sIm to the exhaust line or

1
SUBSTITUTE SHEET (RULE 26)



filling of the vacant running cl earances between the
rotor and stator elenents of the punp, leading to a

WO o®g/0e899punpi ng performance and ultimately puP@I/GB2006/003597
failure. In viewof this, it is common practice to
supply an inert purge gas, typically nitrogen, at a
flowrate of around 40 to 50 sImto the exhaust |ine
or ito one or nore purge ports of the vacuum punp to
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no gasdsnsation takes plageanitiin théipyMibef ore the exhaust gas
is vented to the atnosphere, an abatenent device is
typically provided to treat the exhaust gas to convert
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destruction efficiency. This is particularly important in relation to the

perfluorinated cleaning gases such as CF4 and SFs, which tend to be
relatively difficult to destroy.

In a first aspect, the present invention provides a method of treating gas
exhausted from a process chamber, the method comprising the steps of
conveying the exhaust gas to a vacuum pump, and conveying the exhaust
gas from the pump to an abatement device, wherein purge gas is added to
the exhaust gas upstream from the abatement device, the amount of purge
gas added to the exhaust gas being controlled to optimise the abatement of

the exhaust gas.

The supply of purge gas such as nitrogen or argon can be optimised
according to the composition of the exhaust gas, or of the gases supplied to

the process chamber. For example, when the composition of the exhaust gas
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conveyi ng the exhaust gas to a vacuum punp, and
conveyi ng the exhaust gas fromthe punp to an

wabavesens device, wherein purge gas i s added POTI/GB2006/003597
exhaust gas upstream fromthe abatenent device, the
anmount of purge gas added to the exhaust gas being
controlled to optim se the abatenent of the exhaust
gas. The supply of purge gas such as nitrogen or argon

according to the conm
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purge gas added to the exhaust gas may be reduced, or maintained at a
relatively low level, in order to increase the destruction efficiency of that gas,
and thereby optimise the abatement of that gas, in an abatement device
located downstream from the pump. Therefore, in a second aspect the
present invention provides a method of treating gas exhausted from a process
chamber to which a first gas and a second gas are supplied at different times,
the second gas comprising a fluorine-containing component, the method
comprising the steps of conveying the exhaust gas to a vacuum pump, and
conveying the exhaust gas from the pump to an abatement device, wherein
purge gas is added to the exhaust gas upstream from the abatement device,
the amount of purge gas added to the exhaust gas having a first value when
the first gas is supplied to the process chamber, and a second value, lower

than the first value, when the second gas is supplied to the process chamber.
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relatively low level, in order to increase the

destruction efficiency of that gas, and thereby
wW@pio7/ues t he abat enent of that gas, in an abaP@nsBR006/003597

devi ce | ocated downstream fromthe punp. Therefore, in

a second aspect the present invention provides a
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ens bl'e speci es that woul
the process chamber. The opening and closmg of one or more valves for
supplying gases to the process chamber may be detected, and/or the
conductance of one or more mass flow controllers for controlling the rate at
which gases are supplied to the process chamber may be detected, for

example by monitoring signals supplied to these devices.

The purge gas may be added to the exhaust gas upstream and/or
downstream from the pump. If the pump is a multi-stage pump, the purge gas
may alternatively, or additionally, be added to the exhaust gas between

stages of the pump.

The abatement device may use any suitable technique for abating the
exhaust gas with the required efficiency. A preferred technique is a plasma

abatement technique, using either a microwave plasma device or a dc plasma
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present wthin the exhaust gas, may be predicted. For
exanple, the controller may receive data indicative of

W b@70es99at i on of the gas conposition obtai nedP@HGB2006/003597
nonitoring one or nore variable flow control devices
used to supply gas to the process chanber. The opening
and closing of one or nore valves for supplying gases
to the process chanber may be detected, and/or the
conduct an
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ab@‘)(%ﬁm?g]m'i"fumﬂ%vedbatenent devi ce uses a pl asma
abat enent technique to abate the gas, allow ng the gas
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e fisats &t AT B 9o §aLPIRAT LT L g Ao
coRRBI&GTREY be®FbeiBed for controlling the conductance of the variable flow
control device with variation of the composition of the exhaust gas. The rate
at which purge gas is supplied to the exhaust gas may be varied between 5
and 100 sIm, for example between 10 and 40 sim, depending on the

composition of the exhaust gas.

The exhaust gas may be exhaust gas from a process chamber in which a
chemical vapour deposition process is performed, or from a chamber in which

an etch process is performed on a metal or semiconductor.

In a third aspect the present invention provides apparatus for treating a gas
exhausted from a process chamber, the apparatus comprising a vacuum
pump for receiving the exhaust gas from the process chamber, an abatement
device for receiving the exhaust gas from the pump, a purge gas supply

system for adding purge gas to the exhaust gas upstream from the abatement
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above this mninmm/level. The anmount of purge gas
added to the exhaust gas nay be adjusted by varying

w0 b@7/089e5 at whi ch the purge gas is supplied tBCT/G82006/003597
exhaust gas. For exanple, a variable flow contro
devi ce such as a valve may be provided for varying the
rate at which purge gas is supplied to the exhaust
gas. A controller nay be provided for controlling the

conductance of the variable flow contyol device wWih
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t h . _The. exhaust b b
In & REFLego L RARD ST R DRI aTes ereets 1P 55iMa% gas
extﬁgﬁﬁd frbRa BFR%RS Thiafbeeth AHiE a fivst Jasandacerohe yasrare
Ich an etch process is perforned on a netal or

suppdisted eifierent times, thetsgicond gagcampiirng adiioRinereaEaINiNGh

i f .t ti ,
cofpGtedE e L2 R e B e o
exHHEP ghe froh€ tl prioBgsé bRambleaust apatenienimeyive for camidng the
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Preferred features of the present invention will now be described with

reference to the accompanying drawing, in which:

Figure 1 illustrates a first embodiment of an apparatus for treating gas

exhaust from a process chamber,

Figure 2 illustrates a second embodiment of an apparatus for treating gas

exhaust from a process chamber; and

Figure 3 illustrates a third embodiment of an apparatus for treating gas

exhaust from a process chamber.

With reference to Figure 1, a process chamber 10 for processing, for

example, semiconductor devices, flat panel display devices or solar panel
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to the exhaust gas upstream fromthe abatenent device,
and a control system for adjusting the anount of purge
w@aw7adkdesl t o the exhaust gas such that the anPCRGBRG06/003597

purge gas added to the exhaust gas has a first val ue

when the first gas is supplied to the process chanber,

and a second val ue, |lower than the first val ue, when

the second gas is supplied to the process chanber.
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chamber nsﬁ‘@mreweoé'wg seHtees; indieried aeseprilyyatie andif iy the
crafinli 16 Pueh Mgfrdperof SR i R EoP Rt

soGiesif borbh Bithiortld AhdishlbAihesnay beqroddediodiertoring a
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chanber 10. These gases are conveyed to the chanber 10
anfiradher flaww eoniroldesicasceo! iliugtrates)dar erntedlling theaate of auply

4 in th r.aWM a ny nunber of sources nmay
OfékeB'?og\%g@%?gg&#]&eex%ﬁ%ﬁg%h%%urces of boron trichloride

and chlorine may be provided for perform ng a netal
etch process within the chanb

W N AR A e o M
oA EEYoRARERE AR IR ATeArfe 100600 e
pratasisi gagesolill beysinsliriade asidlsocibe. exhapsbgas wilt ewitainea
mi)%t%rr]tta o thse E)rhoec;egé‘,J Bglsey,s gtfjppt)lﬂa% to the chamber, and by-products from
the processing within the chamber. The pumping system may comprise a
secondary pump 20, typically in the form of a turbomolecular pump or Roots
booster pump, for drawing the exhaust gas from the chamber. A
turbomolecular pump can generate a vacuum of at least 10 mbar in the
chamber 10. Gas is typically exhausted from a turbomolecular pump at a
pressure of around 1 mbar, and so the pumping systems also comprises a
primary, or backing, pump 22 for receiving the gas exhaust from the
turbomolecular pump 20 and raising the pressure of the gas to a pressure

around atmospheric pressure.

As discussed above, LPCVD and metal etch processes can result in the
production of condensable species as a by-product of the process, and HBr
can corrode stainless steel in the presence of moisture. In order to inhibit
condensation of these species within the backing pump 22, and to sweep the

volume of the pump of any corrosive gases, a nifrogen or argon purge gas is
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process gases to the chanmber 10 by supplying control
signals to valves 18 and other flow control devices

w@ pr/osdobustrated) for controlling the rate of PGUEBRAV6/003597
of the process gases to the chanber 10. An exhaust gas
is drawn fromthe outlet of the chanber 10 by a
punpi ng system During the processing within the
charrber 10, onIy a portion of the process gases w | |
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exhausted fromthe chanber 10. The purge gas nay
alternatively, or additionally, be added to the
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urge gas back stre into th n tloh
orberths Lt ee b S DO thf a8 enBalis ohdbe slnfind
veRRd t%%@%lth%sphere, the gas is conveyed to an abatement device 28 to
convert the greenhouse gases into species that can be readily removed from
the gas, for example by a wet or dry scrubber 30, and/or can be safely

exhausted to the atmosphere.

It is desirable that the abatement device 28 is abie to destroy greenhouse
gases with high destruction rate efficiency. This efficiency can, however, be
compromised by the amount of purge gas added to the exhaust gas to inhibit
condensation of condensable species within the backing pump 22 and to
remove corrosive gases from the backing pump 22. In view of this, a control
system is provided for adjusting the amount of purge gas added to the
exhaust gas to optimise the abatement of the exhaust gas. In the illustrated
embodiment, the control system is provided by a controller 40 that receives
data from the process too! indicative of the composition of the gases supplied

to the chamber 10, and outputs appropriate control signals to a valve 42 or
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supplied to the chanber 10 from a suitable source 32
t hereof. These cl eaning gases are preferably

WO bawonisIes cont ai ni ng gases, such as F2, or a PCT/GB2006/003597
perfluorinated conmpound, such as CF4 NF3 or SF6.
Perfl uori nated conpounds may al so be conveyed to the
chanber 10 for other reasons, for exanple for the
pl asma et chi ng of openings such as contacts, vias and
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is able to destro reenho ses _w th hi
4203y Pacenalehoroety b e contalir o T PrteRt outp. As a
&}%‘Ba\ft%hat% 88 VP RES R ddR ARG 1AE dMaaSt §a&8may be
dto the e aust gas to inhibit condensation of

recavetbfiembd gas seosesloaatdd betweenihe loutlgt gl racess to

I enov corr S|ve ases _fr t he backing punp 22. In
Chefné\%rgf) POMPS7st em i s provided for

adj usting the am)unt of purge gas added to the exhaust

gas to optimse the abatenent of the xhaust%%?s. Iﬂ*n
For g¥ample, sthai W@Céﬁﬁ@@ﬁﬁﬁﬁtmhﬁﬁéﬂ%ro?ﬂq 2 Arggupplipd to the

ch? Ye? deg g%/sfhc%ﬂrgt&@ a0t g4 éﬁ%s‘f@& fidft thed ér%lﬁber is

€ proces |ve of the conposi tion of
likeigsde sontaipEiEld, Wblchhaay: cantemselid, thardckimgpoursp 22, and HBr

co ) TS St s o 8t o 4 R e
m&SIUgE. ﬁﬁ%s%@%é’ td ¢hd P&e‘?@thﬂ‘d&ia %ﬁoatw@ drhheé cermparitionkyf
varying the flow rate theﬁ
the process gases belng supplled to the cham er the ‘controller 40 outputs a
command to the valve 42 that causes the purge gas to be supplied to the
exhaust gas at a relatively high rate, for example around 40 to 50 sim. When
a perfluorinated gas is supplied to the chamber, either for chamber cleaning
or as a process gas, the gas exhausted from the chamber is likely to contain
little or no condensable species. Therefore, in response to the receipt of data
indicating that a perfluorinated or other fluorine-containing gas is supplied to
the chamber, the controller 40 outputs a command to the valve 42 that causes
the purge gas to be supplied to the exhaust gas at a relatively low rate, for
example around 5 slm, in order to optimise the abatement of that gas in the

abatement device 28.

In the embodiment illustrated in Figure 2, the controller 40 is isolated from the

controller of the process tool. In order to obtain data indicative of a variation
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depending on the received data. Alternatively, the

data may be received froma host conputer of a | ocal
wae@aosspswor k of which the controller 40 and tPE€T/GB2006/003597

controller of the process tool 16 fornms part, the host

conmput er being configured to receive information from

the controller of the process tool 16 regarding the

corrpositi on of the gases suppl ied to the process t ool

d
o B e b R BB, o
cor‘f“’c?l fef ﬁbX’nQﬁﬁ JrBen & Sté O kivd VQI(/eé he, g4 ‘é‘ﬁ@scﬁhélomﬁw 6ntrds

urther a ternative, data relating to the
devicepased tocontfol the sepplyutthgaesesio e processy sbambem Ahe

cofflebab 16y T doBR TGNy e SnB veb AR P R,

op@r'i eF @Fiféeél Woﬁé‘i@ha%ﬁnﬁ%@tlﬁ@ thé carn@uctang bBmaks flohe
anber in a KS|I|con etch process, the g

coramimsue@ld ta adnus hediederpbwhich theigasesase @Hﬁpﬁﬁ*sfhtosm 4,
ch%b rfﬁg%g&gﬁéjee ﬁes@g{@%l?%b'd&ﬂt@ o(?g?nt%‘lg tllTLBrrat%aél

ta| ess conponen he punp 1 n

whtdhethérrﬁﬁ@@gasﬁaﬂ@@@twtr&a exiraustgpense to the receipt

of data i1 ndicative of the conposition of the process
gases being supplied to t he chanber, the controller 40

Th8 lé\tb%'tistrﬁeﬁt 2‘8’ n HﬁéL‘{r‘éd% ré&ﬂbe @ékﬂ%ﬂ%a?ﬁbeexhaust

purge e suppl to t he exhaust "gas at a
frorrezh @iuralﬁypf prcgiessaﬁambers 1 afbles apiogads sbambes s BeHN

us R AR SGHES B e AR T4 BublR e

ev@@lﬁatsmtﬁb@&,sf EHmbae splasheduisitid &abyunt of mﬁgé@as
[ittle or no condensabl e speci es. Therefaore,

suppligsdedbe backing puseR i2g: thsavmeests ndi |hé§a‘0’|“rﬂf“’l%t§? effect of
ek i g
el HE1oPBEE St Biro bl Zhe SEp R %, Buber
de @Mﬁg@lntthgttékﬂwm@he/eséd to bbat&meMaUIa’engwgblrgﬂm to
e supplied to t e asa a,  elativel
abieresiiisy ex e DR sanadls Brimiiain dhagas fgwapis firoush
thd B6aRRIHE %Vlbe%fbotv@aé ni@funA 1V in order to maintain the
efficiency of the abatement device at a high level. For example, if the
abatement device uses a plasma abatement technique to abate the gas,
allowing the gas flow rate through the abatement device to fall below a

minimum level can affect the abatement process.

Therefore, in the event that one or more of the valves 42 is closed or the rate
at which purge gas is supplied to one ore more of the backing pumps 22 is
otherwise reduced, it may be desirable to selectively add purge gas to the
exhaust gas. In view of this, in the embodiment illustrated in Figure 3, the
purge gas supply system is configured to selectively add purge gas to the
exhaust gas downstream from the backing pumps 22 in dependence on the
states of the valves 42. For example, if one or more of the valves 42 are
closed, valve 44 may be opened by the controller 40 to add purge gas to the

exhaust gas so that at least a minimum amount of purge gas, for example
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abatement device 28. In the enbodinent illustrated in
Figure 2, the controller 40 is isolated fromthe

waeoenrngdber of the process tool. In order to OPCHEGB2006/003597
data indicative of a variationof the conposition of
the gases supplied to the process chanber 10, the
controller 40 nonitors the state of the valves 18, 34
and other flow control devices used to control the
supply of the gases to tg . process chanber,. .Th

betpisiery  RNEr DAITHiS Pieseat YNGR O RIESE NS S her

abét@ﬁ)éfﬁ'd\é%ﬁel ~ 34 are open or closed, and/or signals
I ndicating the conductance of mass flow controllers
used to adjust the rate at which the gases are
supplied to the chanber. In response to these signals,
the controller 40 controls the rate at which the purge
gas is added to the exhaust gas. The abatenent device
28 may be configured to receive gas streans exhaust
froma plurality of process chanbers 10. Wen a
process chanber is not in use, it is a commobn practice
to reduce the speed of the punps 20, 22 used to
evacuate that process chanber, and to reduce the
anmount of purge gas supplied to the backing punp 22,
to save costs. This wll have the effect of reducing
the total gas flow rate through the abatenent device.
However, depending on the technique used to abate the
exhaust gas within the abatenment device, it may be
desirable to maintain the gas flow rate through the
abat ement devi ce above a minimumlevel in order to
mai ntain the efficiency of the abatenent device at a
high I evel. For exanple, if the abatenent device uses
a plasma abatenent technique to abate the gas,
all owing the gas flow rate through the abat enent
device to fall below a mninmumlevel can affect the
abat enent process. Therefore, in the event that one or
nore of the valves 42 is closed or the rate at which
purge gas is supplied to one ore nore of the backing
punps 22 is
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ot herw se reduced, it may be desirable to selectively
add purge gas to the exhaust gas. In viewof this, in
wao be7esdesli ment illustrated in Figure 3, the pRCEBYHS/003597
supply systemis configured to selectively add purge
gas to the exhaust gas downstream from the backing
punps 22 in dependence on the states of the val ves 42.
For exanple, if one or nore of the valves 42 are
cl osed, valve 44 may be opened by the controller 40 to
add purge gas to the exhaust gas so that at least a
m ni mum amount of purge gaplmisor exanpl ebetween 5 and
15 slm is present within the exhaust gas entering the
abat enent device 28. CLAIMS 1. A nethod of treating gas

1. contyefing PHEESRLEEHARIE o oMo SR AIBmb s,
vac Hethed EempridthChRvseyp of thevesidptiet exjrtist yasts be

punp to an abatenent device, wherelin purge gas is
add¥acy MR IseN\eY A e $xavst BasiioRe thsRiBRdA@N

devi .

gas OB R hufFre R 850 18 SIS BRI
eﬁhapslreamsfr?rﬂ.thé\albatdmmtactmmd d alithg ﬁnmuﬂ;@if puige gheadded
t he anount of purge. gas to the exhaust gas i

adj {gﬂ%dem@qségea?%ﬁq %O'g“‘%cj i (QQREISE ¢ %@B%‘i?ﬁ%%%ti"?it%%
of pplied to, or exhausted from the process
cha%‘gg?. ?a%/i nmet hod according to Claiml or Claim 2,

wherei n the anount of purge gas added to the exhaust

2. P o Pe B AN a o B R 3" wh B ahbunt by Rk 5
conpghedte tHe eAhamitipd i9hdjusead in@spaasedhavatiation bbthe
a process_chanber to which a fi rqs% gas and a_ second

gas campositign efdhe gasGuprplied i, ar austeddraacthggrocess
chamber.
3. A method according to Claim 1 or Claim 2, wherein the amount of

purge gas added to the exhaust gas is reduced when the gas supplied
to, or exhausted from, the chamber contains a fluorine-containing

component.

4. A method of treating gas exhausted from a process chamber to which
a first gas and a second gas are supplied at different times, the second
gas comprising a fluorine-containing component, the method
comprising the steps of conveying the exhaust gas to a vacuum pump,
and conveying the exhaust gas from the pump to an abatement device,
wherein purge gas is added to the exhaust gas upstream from the
abatement device, the amount of purge gas added to the exhaust gas
having a first value when the first gas is supplied to the process
chamber, and a second value, lower than the first value, when the

second gas is supplied to the process chamber.
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gas conprising a fluorine-containing conponent, the

nmet hod conprising the steps of conveying the exhaust
W@2a®7048995 vacuum punp, and conveyi ng the exhauBCT/GB2006/003597

fromthe punp to an abatenment device, wherein purge

gas is added to the exhaust gas upstreamfromthe

abat enent devi ce, the anpbunt of purge gas added to the

exhaust gas having a first value when the first gas is

5.7 onel MENA ARETERECD GEIME arEimhav SuR G JubTng™
tSgp%b'giﬁeﬁ#@@oérdh%péﬁé?ﬁ%é&ﬁ?i%ég’,@ﬁé-cﬁ-Fz%rm?é el 56 8drH pGNnd.

aim4, wherein the fluorinecontaining
conmponent conpri ses one of F2 and a perfl uoroconpound.

6. net.ho ccording to : ' , [N

6. he ATECE BREGETELOGY kT 3 bR Tgtelns pBf Br
subsreye Bbkaddearteass dxidt gasiid sibseduertlytinticased mehen
conponent is no |onger supplied to, or exhausted from
t he s@ithiigaine-goniginigd REPaBest igingylongersyPrrieddPalhs 3

to %xh?t]gtre%iﬁloﬁ ﬁﬁ%ﬁ%?rﬁ purge gas added to the

h
exhalst "gas 1S subsequenily increased when the exhaust
gas contains one or nore condensabl e species. 8. A

met hod according.to an cedi cl ai wherein the

7. arodnmegrop aesetisto s CBTHRa e dyErefie ol of
adj b8 JRIRAABIFe EnaRR Ja8G8RLL8BqMNtHAhEreased when
indilﬂ)?ﬁ?\ge of a variation ofdthe con%%sitig,gn of the
gas teepphaest gas contaiss lwaesaradore epndansabls seecies.
chanmber. 9. A nethod according to Claim8, wherein the
exhaust gas is exhaust froma process chanber of a

8. Pr ogehfethed becbiithgi@t any préicedingvetaiod, wihereirathieadrnomntadf
sai d conposition being supplied by the process tggl.
10. PArgegRsRdseddpdne 3 isticas s gdpisted ) RSPONGH & Hle

t he A ndi i t 1At f b i
o SRS RN 5 VAR Ol of e g
supplied to, or exhausted from, the process chamber.

9. A method according to Claim 8, wherein the exhaust gas is exhaust
from a process chamber of a process tool, the data indicative of the

variation of said composition being supplied by the process tool.

10. A method according to Claim 8 or Claim 9, wherein the data indicative
of the variation of said composition is obtained by monitoring one or
more variable flow control devices used to supply gas to the process

chamber.

11. A method according to any preceding claim, wherein the amount of
purge gas added to the exhaust gas is adjusted by varying the rate at

which the purge gas is supplied to the exhaust gas.

13
SUBSTITUTE SHEET (RULE 26)



nore variable flow control devices used to supply gas
to the process chanber. 11. A nethod according to any
w@e@cowtiony claim wherein the anount of purge PEEGBAWMEMH03597
to the exhaust gas is adjusted by varying the rate at
whi ch the purge gas is supplied to the exhaust gas. 12.
A nmet hod according to any preceding claim wherein the
anmount of purge gas added to the exhaust gas is
mai nt ai ned, above. a val ue between 5 and 15.slm
127t Ao AT RO PR BOAEh AT S EPATOHRl e
gas duﬁﬁ@gas%daedttb%@é%{%t g@8Ss wisihfRea Abeve & Nalue
nmet hod according to any precedi ng claim

mherb@t\me@rméemﬁm‘is&na mul ti-stage pump, and purge gas
is added to the exhaust gas between stages of the
punp. 15. A nethod according to any preceding claim

13whepeinptited gecgraing t® e&@qﬂécédlnghﬂalﬁth@rblrgmge gas is
downstream from t he punp A et hod according t

a aiafided tom.eéhﬁuqtr@swwnbfmauwepwe added to the
exhaust gas downstreamfromthe punp is adjusted in
dependence on the amount of purge gas added to the

1 4ex h a!ustetlgm; aopertimgaim diyarmecedibgtcheien wheargisthefpunhig is a

bnerailstage RimpoRar b ey peg s Sdeo QLR SHIARL fgh potween

devisggyeslér thd piphpod according to any preceding claim
wherein the process chanber is a chem cal vapour

deposi tion chanber. 19. A nethod according to any of

155} W retndfablora e A, A B8 BRI SIRER e st

f r omdaledriotles exhhastiegss, ddestream from the pump.

16. A method according to Claim 15, wherein the amount of purge gas
added to the exhaust gas downstream from the pump is adjusted in
dependence on the amount of purge gas added to the exhaust gas

upstream from or between stages of the pump.

17. A method according to any preceding claim, wherein the abatement

device is a plasma abatement device.

18. A method according to any preceding claim, wherein the process

chamber is a chemical vapour deposition chamber.

19. A method according to any of Claims 1 to 17, wherein the process

chamber is an etch chamber.

20.  Apparatus for treating a gas exhausted from a process chamber, the
apparatus comprising a vacuum pump for receiving the exhaust gas
from the process chamber, an abatement device for receiving the

exhaust gas from the pump, a purge gas supply system for adding
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apparatus conprising a vacuum punp for receiving the
exhaust gas fromthe process chanber, an abatenent
waleai7oe99dr recei ving the exhaust gas from t heP@UGB2008/003597
purge gas supply system for addi ngpurge gas to the
exhaust gas upstream fromthe abatement device, and a
control system for adjusting the anount of purge gas
added to the exhaust gas to optim se the abatenment of

th h t . 1. [ to Cl ai,m.20,
wherrge 0as 183 pipdisy BEHRL SRR FPR MecrhamapEifVithe
anoignd R LoRWHINsERR f@dé’cﬁdst‘iﬁm%earﬁéhﬁtiéﬂp&gé 28 added to

response to a variation "of e conposition of the gas
supphé edhagst gas lexaniinise the abatement qitlhe exkaurafser .
22. Apparatus according to Claim20 or Caim?2 1,
wherein the control systemis configured to reduce the

211 at AparafliscatcepEdiog t@ Elains26,Uphbicdtl tHeocd il eySirusis gas
when the exhaust gas contains a fluorine-containing

consenEguredly adiggdha epound of PUEdR ag agdgddo Mamaxhausy gas
) . o
seodhfPAETE £7AHBh frind coRboRild it gas Bitolad to, pr

gas exbapsicsi frgmathfel procese ebambar.ni ng conponent, the

apparatus conprising a vacuum punp for receiving the
exhaust gas fromthe process chanber, an abatenent

22deviGs drfus £e8HdihG to OMant2b K ellaifds1 fwRaEheil thePstiitrol
purge gas supply system for adding purge gas to the

exhaystergisconfiguredin fadseetthe ratsaaiombich pyege gas impdppiied
cash e SRR AR B ot el TG PR Pajaine

gas captisshdn. t he exhaust gas has a first val ue when
the first gas is supplied to the process chanber, and
a second value, |ower than the first value, when the

235eC b fafisifer fHRMG §YaselBRIsRIPCRERS FRERE Chamber to
which a first gas and a second gas are supplied at different times, the
second gas comprising a fluorine-containing component, the apparatus
comprising a vacuum pump for receiving the exhaust gas from the
process chamber, an abatement device for receiving the exhaust gas
from the pump, a purge gas supply system for adding purge gas to the
exhaust gas upstream from the abatement device, and a control
system for adjusting the amount of purge gas added to the exhaust gas
such that the amount of purge gas added to the exhaust gas has a first
value when the first gas is supplied to the process chamber, and a’
second value, lower than the first value, when the second gas is

supplied to the process chamber.

24.  Apparatus according to Claim 22 or Claim 23, wherein the control
system is configured to increase the rate at which purge gas is
supplied to the exhaust gas when the exhaust gas contains one or

more condensable species.
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24. Apparatus according to Claim22 or Caim 23,
wherein the control systemis configured to increase

WO b@7/0#9e5 at whi ch purge gas is supplied to theCE&B2aWSH03597

gas when the exhaust gas contains one or nore
condensabl e speci es. 25. Apparatus according to any of
Clains 20 to 24, wherein the control system conprises
a controller for receiving data indicative of the
variation of the conposition of the gas supplied to,
or exhausted from the process chanber, and for

2524 ySddHetdsEearmHg o %yﬁﬁ@éirrgaaﬁo @&Q@dwheréw ﬁqeees&wlt

gas in response thereto: . Apparatus according t
d aisysiBn oamprisen atcmtmbler fcm resgiyingndateripdicatées af the

wni o atipaet I EREbBHIRR L i 58 sPREL R " §xbAbgef rom.
whertgé brosessceianitedr, and ifér @d]némm%rr@bm@uﬁpm purgetdas added

vari able fl ow control device with variation of said
conpedhe exhaustmasAppasrense hesiPdi ng to C ai m 25 or
Claim 26, wherein the control systemis configured to
vary the rate at which purge gas is supplied to the

26exha\miargs drzoveing td Claind28 0wk éreinl épecotitrg sgetemi d

27.

(040 ositlon aratu ccord n to. an
5 KBTIt Vaiab B REV T oy e By AL the gt nhh
A rﬁuﬁlg@ JeB8s 3UBMd Bf thBWx@BuseSasVidridl Whérdeh m@@éﬁrouer is

gas received by the abatenent device above a val ue
bet wenfigBreghid achirsll the variabie flawacanirch dewiceiwith variation of
of C ains_ 20 %o 28, wherein purge gas supply systemis

confﬁaé%f;g'@ppg 884 purge gas to the exhaust gas

upstream from the punp. 30. Apparatus accord| ng to any

of ainms 20 to 29, wherein the pu IS
Apparatus according to Claim 25 or Claim 26, whereln the control

system is configured to vary the rate at which purge gas is supplied to
the exhaust gas between 10 and 40 sim depending on said

composition.

28. Apparatus according to any of Claims 20 to 27, wherein the control

system is configured to maintain the amount of purge gas within the
exhaust gas received by the abatement device above a value between
5 and 15 sim.

29.  Apparatus according to any of Claims 20 to 28, wherein purge gas

supply system is configured to add purge gas to the exhaust gas
upstream from the pump.

30. Apparatus according to any of Claims 20 to 29, wherein the pump is a

multi-stage pump, and the purge gas supply system is configured to

add purge gas to the exhaust gas between stages of the pump.
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mul ti-stage punp, and the purge gas supply systemis

configured to add purge gas to the exhaust gas between
waee@gessoed t he punp. 3 1. Apparatus accordi ng tBCEHOB2@6/003597

Cains 20 to 30, wherein the purge gas supply system

is configured to add purge gas to the exhaust gas

downstream fromthe punp. 32. Apparatus according to

Caim3 1, wherein the control systemis configured to

adj ust the anount. of pur as a d.to the.exhaust
3gas ARRarSuERD e REY BT AT 2h feahonbe s Tibtioe gas

ano ; L t { m

oD A R B g e s

any defwr@tegians from the Banpwher ei n t he abat enent devi ce

is a plasnma abat enent device.

32.  Apparatus according to Ciaim 31, wherein the control system is
configured to adjust the amount of purge gas added to the exhaust gas
downstream from the pump in dependence on the amount of purge gas

added to the exhaust gas upstream from or within the pump.

33.  Apparatus according to any of Claims 20 to 32, wherein the abatement

device is a plasma abatement device.
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