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GAS This invention relates to a nethod of treating an exhaust gas,
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material within a foreline for s conveyiqg a fluid stream conpri sing
the expl osive material in gaseous form from a processi ng chanber.
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chlorosilane compounds, such as trichlorosilane or dichlorosilane, in a

hydrogen atmosphere at high temperature, typically around 800 - 1100°C, and
under a vacuum condition. Epitaxial deposition processes are often doped

15 with small amounts of boron, phosphorus, arsenic, germanium or carbon, as
required, for the device being fabricated. Hydrogen chloride may also be

used to clean the chamber between deposition runs.

In such deposition processes, the residence time of the deposition gases in

20 the brocessing chamber is relatively short, and only a small proportion of the
gas supplied to the chamber is consumed during the deposition process.
Consequently, the majority of the deposition gases supplied to the chamber
are exhausted.from the chamber together with by-products from the

deposition process.

A problem associated particularly with epitaxial deposition processes is that
the by-products can adhers to, or he deposited on, the inner wall surface of
the foreline extending between the processing chamber and the vacuum
pump. Such by-products tend to be compounds of silicon and chlorine, or

30 compounds of silicon and hydrogen. These by-products may include
chlorosilane polymers of the form SixClyH.. These polymers can be converted

to self-ignitable or explosive materials, for example polysiloxanes, it exposed



t he by-products can adhere to, or be deposited on, the inner wall
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and ot her i rst aspect, the present invention
provi des a nethod of |nh|b|t|ng the accumulation of solid explosive

materlalvmthlnaforlinefr veyin o si ng
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non-expl 85ive material, and inhibiting the migration of oxidant into
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to the fluid streamfor reacting, with the gaseous e>%gl osi ve

meterial, t AEUTMRIRA SOHA GBIBHAEReEs Wil adorelin for conveying a fiuid

stream comprising the explosive material in gaseous form from a processing
chamber, said method comprising the steps of supplying to the fiuid stream an
15 oxidant for reacting with the explosive material to form non-explosive material,

and inhibiting the migration of oxidant into the processing chamber.

By supplying a controllable amount of oxidant to the fluid stream for reacting
with the gaseous explosive material, this material can be converted into a

20 non-explosive material before it condenses on the inner surfaces of the
foreline, thereby increasing safety. The oxidant is preferably supplied directly
to the foreline, and preferably as close as possible to the processing chamber
in order to reduce the extent of the foreline in which explosive material may
still accumulate.

25
In order to prevent ingress of the oxidant into the processing chamber, where -
it may undesirably react with gases supplied to the processing chamber,
means are provided for inhibiting the migration of oxidant from the foreline into
the processing chamber. The isolating means is preferably provided by a

30 pumping mechanism, which may be provided upstream from an oxidant inlet
through which the oxidant is supplied to the foreline. This pumping
mechanism can pariially compress the gases exhaust from the processing



20 non-expl osive material before it condenses on the inner surfaces
of the foreline, thereby increasing safety. The oxidant is
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In a second aspect, the present invention provides a method of treating a gas

exhaust from a chamber, the exhaust gas comprising an explosive material in

15 gaseous form, said method comprising the steps of supplying to the exhaust
gas an oxidant for reacting with the explosive material to form non-explosive
" material, and inhibiting the migration of oxidant into the chamber.

In a third aspect, the present invention provides a system for inhibiting the
20 accumulation of solid explosive material within a foreline for conveying a fluid
stream comprising the explosive material in gaseous form from a processing
chamber, the system comprising means for supplying to the fluid stream an
oxidant for reacting with the explosive material to form non-explosive material,
and means for inhibiting the migration of oxidant into the processing chamber.
25
In a fourth aspect, the present invention provides a system for treating a gas
exhaust from a chamber, the exhaust gas comprising an explosive material in
gaseous form, said system comprising means for supplying to the exhaust
gas an oxidant for reacting with the explosive material to form non-explosive

30 material, and means for inhibiting the migration of oxidant into the chamber. .



In a second aspect, the present invention provides a nethod of
treating a gas exhaust froma chanber, the exhaust gas conprising an
expl osi ve nmbesdrabssen s gaseous form said nethod conmmciraisrgostohs 4
steps of supplying to the exhaust gas an oxidant for reacting with

t he expl osive material to form non-explosSive material, and
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used in combmatlon with any other chamber that exhausts explosive material.
15
The system comprises a source 16 of an oxidant, for example, at least one of
oxygen, ozone, air, fluorine, peroxide and water vapour, and preferably of
controlled humidity, for reacting with the explosive material within the exhaust
gas stream to form non-explosive material. In the illustrated embodiment, the
20  oxidant is continuously, or periodically, conveyed from the source directly into
the foreline 10 through an oxidant inlet 18, which is preferably locaied as
close as possible to the processing chamber 12 in order to minimise the
length of foreline in which explosive material may still accumulate. The supply
of the oxidant to the foreline 10 is controlled by a controller 20, which supplies
25  signals to a valve 22 or aother variable flow conductance device to confrol the
oxidant supply to the foreline 10. As illustrated, the controller 20 may also be
configured to supply process gases to the prqcessing chambers from
respective gas sources 24, 26, 28 (three are illustrated in the drawing,
although any number may be provided). This can enable the periodic supply
30 of oxidant to the foreline to be synchronised with the supply of one or more of

the process gases to the processing chamber 12.



vacuum punp 14. The system finds particular use with a processing
chanber 12 in which an epitaxial deposition process is perforned, as
such proceswezoo7o3ssan result in the exhaust of expl osiweTne2er6081314 N
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the migration of oxidant into the processing chamber, an orffice may be

15 located in the foreline 10 upstream from the oxidant inlet 18.



-5 To inhibit the mgration of oxidant fromthe foreline 10 into the
processing chanber 12, in this exanple an additional punping
mechani smis provided between the processing chanber 12 and the
oxidant inlet 18. As illustrated, this punping nmechani smnay form
part of a punp 30 located within the 55toreline 10. An exanple of a
sui tabl e punping nmechanismis a Roots punping nmechani sm The punping
mechani sm partially conpresses the exhaust gas drawn fromthe
processi ng chanber 12, thereby iSO|§%%£ﬂﬂ§Ee processi ng chanber 12
fromsignificant ingress of the oxi . rther, this punping
mechani sm may be used to control the tenperature and pressure of io0
the foreline 10, a?d t.hus assist in ensuring that the explosive
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conveyi ng anfibiing 118 MEANHGOMYE SIS IR RXRLESE Vingkerial in gaseous
formfroma processing chanber, said nmethod conprising the steps of
suppl yi ng tvhertie the euidpns isapliethdirasidy dathe fousting.eacting with the

expl osive material to form non-explosive material, and inhibiting
the mgration of oxidant into the processing chanber, wherein the

oxi dart i s Aupddedestiiingab Yait0l, tWierdif iRl dxii@mnt & supplidt 89k REARIHrGbmate
to daim1, wherein the oxidant is supplied to the foreline proximte
to the prode&singcestingpgmber.

3. A method according to any preceding claim, wherein a pumping mechanism is provided
upstream from an oxidant inlet through which the oxidant is supplied to the fluid stream to

inhibit the oxidant migration into the processing chamber.

4, A method according to Claim 3, wherein the pumping mechanism forms part of a vacuum
pump located within the foreline and between the processing chamber and the oxidant

inlet.

5. A method according to any of Claims 1 to 2, wherein an orifice is provided in the foreline
at a position upstream from an oxidant inlet through which the oxidant is supplied to the

fluid stream to inhibit the oxidant migration into the processing chamber.

6. A method according to any preceding claim, wherein the oxidant is continuously supplied

to the foreline.



3. A nethod according to any preceding claim wherein a punping
mechani smis provided upstreamfrom an oxidant inlet through which
the oxidant is supplied to the fluid streamto inhibit the oxidant
mgration into the processing chanber. 4. A nethod according to Caim
3, wherein the punping nechani smforns; part of a vacuum punp |ocated
within the foreline and between the processing chanber and the

oxidant inlet. 5 A net hod according to any of Clainms 1 to 2,

wher ei,n an ,ori e is vi ded.. ] i ne osi tign .
Upst r dam 1 Foe i Ger ety rCer CRIBTGH aimisholt e il it periodbaipy pynstied
to the fl wheheSbfc@apto inhibit the oxidant mgration into the
processi ng chanber. 6. A nethod according to any preceding claim
wherein the oxidant is continuously supplied to the forcline. -7- 7.
A met hod acgc [

peri odi cal y%suﬁglgféegd%t@{o ?{"P' %e éiafnﬁ’ éﬂeﬁgmﬁtﬁ é)ﬁ’} accor%%’r%g%mpglses a
precedi ng @bBinricuhig&egaln t he epr05|ve mat erial conprises a

polynmeric material. 9. A nethod according to Caim8, wherein the

expl osive nmaterial conprises a conpound of at least silicon and
chlorigne. lﬁomeﬁoﬁﬁEé&gl QQS efiding v&h%rtﬁﬁ'ﬁle@kﬁfb@% nlgaté:rheﬂ“c%}ﬂé@ ra%oﬂlptoli]ﬁ‘d of
oxi dant conprises at st one of oxygen, ozone, air

per oxi de amﬁkwamdmouapduhmnmi A net hod according to any precedlng
claim wherein the humidity of the oxidant is controlled. 12. A
system for inhibiting the accunulation of solid explosive materi al

W thinoa fof gkinde abrdingAn YRy pﬁgecﬁn% bibinsl Wi &A ARSIk %ﬂlﬁrlie@%’c least one of
expl osive material in gaseous formfroma processing chanb t he
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11. A method according to any preceding claim, wherein the humidity of the oxidant is
controlled.
12. A system for inhibiting the accumulation of solid explosive material within a foreline for

conveying a fluid stream comprising the explosive material in gaseous form from a
processing chamber, the system comprising means for supplying to the fluid stream an
oxidant for reacting with the explosive material to form non-explosive material, and
means for inhibiting the migration of oxidant into the processing chamber,

wherein the supply means is configured to supply oxidant directly to the foreline.



oxi dant for reacting with the explosive material to form

non- expl osive material, and neans for inhibiting the mgration of
oxi dant into the processing chanber, wherein the supply neans is
configured to supply oxidant directly to the foreline. -8- 13. A
system according to Claim 12, wherein_ghe supply neans is configured
to supply oxidant to the foreline proximate to the processing
chanber. 14. A systemaccording to any of Cainms 12 to 13, wherein
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fluid streasxidentitoMdtobelin Pr¥mdanb ﬁ[@;ﬁb@etsblﬁé‘chﬁﬁ&rt he processing
chanber. 15. A systemaccording to Caim 12, wherein the punping

mechani sm forns part of a vacuum punp located within the foreline
and between the processing chanber and the oxidant inlet. 16. A
system according to any of Clainms 12 to 13, wherein the isolating
means thnpr Asgstemnccatiinitc eny of @lagiels 1 htd e wheredi thedsalptiiig weansfcompriss a
oxi dant inlet through which t e oxi dan [ '
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conprises at ast one oxygen, ozone, air eroxi de a
vapour . chamber.

15. A system according to Claim 12, wherein the pumping mechanism forms part of a vacuum
pump located within the foreline and between the processing chamber and the oxidant

inlet.

16. A system according to any of Claims 12 to 13, wherein the isolating means comprises an
orifice located in the foreline upstream from an oxidant inlet through which the oxidant is

supplied to the fluid stream to inhibif the oxidant migration into the processing chamber.

17. A system according to any of Claims 12 to 16, wherein the oxidant comprises at least one

of oxygen, ozone, air, peroxide and water vapour.



