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Abstract: An evacuation systemfor a chanber (14) is provided systemfor a
chanber (14) is provided, including a punp (12) for renoving gases and
contam nants fromthe chanber. The punp has an outlet (32) connected to an
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the exhaust duct (34). The collector_trap (42) conprises: (i) a
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to exit the gas/contam.nant separator (46) and into the exhaust duct (34).
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(57) Abstract; An evacuation system for a chamber (14) is provided system for a chamber (14) is provided, including a pump (12}

~ for removing gases and contaminants from the chamber. The pump has an outlet (32) connected to an exhaust duct (34). A collector
trap (42) for us in collecting contaminants evacuated from the chamber is positioned between the pump outlet (32) and the exhaust

<L duct (34). The collector trap (42) comprises: (1) a gas/contaminant separator (46) having an inlet (36) for introducing gases and

contaminants therein, the separator (46) functioning to physically separate the pases and contaminants, the collector (48) including

a an extractor coupling (70) for allowing extraction of the contaminants from the collector; and (jii) an cutlet (72) for allowing the
separated gases Lo exil the gas/contaminant separator (46) and into the exhaust duct (34).
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sem conductors, typically include an ion source that ionizes a desired

dopant elenent that is then accelerated to forman ion beam of prescribed
energy. The ion beamis directed at the surface of the workpiece to

i mpl ant the workpiece with the dopant el enent. The energetic (generally
positive) ions of the ion beam penetrate the surface of the workpi ece so
that they are enbedded into the crystalline lattice of the workpiece
material to forma region of desired conductivity. The inplantation
process is typically perforned in a high-vacuum process chanber which
prevents dispersion of the ion beamby collisions with residual gas

nol ecul es and which mnimzes the risk of contam nation of the workpiece

by airborne particul ates: & i j npl anter, including
the ion beamine thr ougﬁc%wmgﬁ%@w&re al so evacuat ed.

Hi gh- powered turbo punps BRABEORJONBMPLANTER provi de the required
vacuum conditions in ion inplantation systens. As shown in the prior art

system 10 of Figure 1, such s¥iddmd théaventichude a roughi ng punp 12 for
evacuating a chanber defined by the ion inplanter term nal 14, which

contains a high.,voltage gas box 16, an ion source 18 and a nms anal ysi s
magnet 20. As ihghwﬁﬁﬁ[?‘f’g“f‘%e ECRELRLY B3 0D RIgntEN: ?‘Héﬂod“'a%’e%g ¥EOp s
i oni zed i Ncént@ningi cOIRIoE Baplfdr aRH ig@inphatepd i N the formof an ion beam 22.
The ion beam 22 is nass nalyzed by the mass anal ysis nagnet 20 and out put
fromthe termnal 14 through termnal _iperture, 24. The high vol tage gas
box 16, which typically opePacksroindiof the hyeendiomi ficantly higher _Z 20
June 2005 than the termnal voltage, is electrically isolated fromthe
term nal 14 by ¢&gsul r t 1 } I i V. d from
.an inplanter end(::I osu%azg’ng@lpilaﬁgﬁfgtsgétés&g%#Sear?\fgle dlﬁﬁ%é ant rléég%éﬁ%@h‘rge 28 is
si tuat ed atemitasdugtomsAypieplly inshhdpan ionsduade thafhamizes o désimddgpanplet@nethatdsiat es t he
interior o i VI inlet (nat own .or desi gnat , and
out put . anehBEekEIE Brma 10 Rad s bishond Hitay, THELD tfim ific AR AR

surface of the workpiece to implant the workpiece with the dopant element. The energetic

{generally positive) ions of the ion beam penetrate the surface of the workpiece so that they
are embedded into the crystalline lattice of the workpiece material to form aregion of desired
conduetivity. The implantation process is typically performed in a high-vacuum process
cﬁamber which prevents dispersion of the ion beam by collisions with residual gas molecules
and which minimizes the risk of contamination of the workpiece by airborne particulates.
Other portions of the ion implanter, including the ion beamline through which the ion beam
passes, are also evacuated.

High-powered turbo pumps or roughing pumps typically provide the required vacuum
sonditions in ion implantation systems. As shown in the prior art system 10 of Figure 1, such
systems often include a roughing pump 12 for evacuating a chamber defined by the ion
implanter terminal 14, which contains a high voltage gas box 16, an ion source 18 and a mass
analysis magnet 20. As is known in the art, gas provided by the gas box 16 is ionized in the
on source 1‘8 and extracted in the form of an ion beam 22. The ion beam 22 is mass
wnalyzed by the mass analysis magnet 20 and output frbm the terminal 14 fhrough terminal
perture 24. . | '

The high voltage gas box 16, which typically operates at a voltage significantly higher
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insulated outlet 32 into the termnal main exhaust duct 34. In addition,

t he exhaust duct 34, which is electrically grounded along with the

i npl anter enclosure 28, is used to vent the high voltage gas box 16 to the
external environnent. As such, the exhaust duct includes an insulative
(e.g., plastic) extension 36 that connects the gas box 16 to the inplanter
enclosure 28 through the termnal 14. A problemw th the punp evacuation

- systemshown in Figure | is that gaseous matter punped out of the term nal
passes t hrough phase changes caused by tenperature | oss and tends to
condense o ; : er m

2ddi 1 on, 1A e Rk Bltade CeRANRNRechEd ol BB o FEITAGR s, 1
extracti on términel iis ele¢tacaligrisnlated fremhmustplantarcinciBsiird @8 fop rimsubatora 80di Thel | qui d

(e.g., hydr.of] uaric, (HF),.an hosphori PF), acids). Over tine, these

|i qui ds accun L’% EWH%PF%sFﬁ%“%ﬂﬁ%ﬁk¥§mgg£% PP%W@%t to sublimate tracking
down ‘'t he pl ast The exking ipamp 38 cbacusvbatheGarafish dfehcdeaainiliadviaan miaqpetl | ary
punpi ng actjon. T e,Ii%ﬁid provi des a consuctive pat h between portions of
the i npl antsBPW 85 (OBEGI A 287 FRIPHIS ANt qvpcuatir s ekatidsory latgsh¥a disy
presenti ng idulatedtoulét 38 it 1 tePrnirdl HAH eLhAGINECA! TAIAEBA B LR34 he
extension 36. In addition, the liquid my corrode the gas box 16. e

sol ution t avhishiiselpauinsily aiopnded alopg with the irmplantes coplayuranSals sepdgayent hegich
_ nitrogen Orvoﬁég’é)cas b} 96 H"@le 'eﬁlgﬁ%l vairgﬁﬁl!erﬁ:[ Aﬁf sut:lt' st (au%ﬁﬁcﬁu e@e.'m ‘

corrosive contarfinants suspended in the exhaust gases to thereby preven
condensat i dwulsfive {ags plastix) eitensionGa isconbentatiegas beubite trdaipkienaiclogas e s
reduce the ng[ﬂ‘rj)cih cy of .t ge punp and may cause it to shut down if

. o e {erm al 1 . . . . .

appropriaté pu essure ‘sensors indicate an overpressure condition.
Anot her. sol ut i oA prébldnowiili i pilfip évatuatibf Eysteibiho®ii inWaded ki et R6kotdhh®et or i n
t he exhaust duct 34 for trapping or collecting the |iquids caondensing

|
therein. HEWEDE:out ohibe terpinal prgses fhroughgthase changes caused hydempgratnedassagd t he

exhaust  gasenfit @Wohdbh@Ghind HALsOF IR UhanstUinkt 34baRdnd@ninAIR MdfiBHSSxiE he punp
to shut down if an overpressure condition is indicated by appropriate punp
pressure s dyaesreyacuatpd by pump 12 react with the cooler extraction flow in the terminal exhaust -

duct 34 to form an acidic liquid {e.g., hydrofluoric (HF) and phosphoric (PF) acids). Over
time, these liguids accumulate until the quantity is sufficient to sublimate tracking down the -
plastic extension 36 by what could be described as a capillary pumping action. The liquid
provides a conductive path between portions of the implanter residing at significantly
different voltages, thereby presenting a risk of arcing or other electrical discharge through the
extension 36. In addition, the liquid may corrode the gas box 16.

One solution to this problem is to provide additional heated gas (e.g., nitrogen or air)
into the inlet or outlet of the pump to keep the corrosive contaminants suspended in the
exhaust gases to theréby prevent condensation of these acidic liquids. However, such
additional gasés reduce the. efficiency of the pump and may cause it to shut down if
appropriate pump pressure sensors indicate an overpressure condition.

Another solution is to provide a filter trap or water-cooled collector in the exhaust
duct 34 for trapping or collecting the liquids condensing therein. However, the addition of
such traps or collectors reduces the exhaust gas flow through the exhaust duct 34 and may
again cause the pump to shut down if an overpressure condition is indicated by appropriate

. pump pressure Sensors.
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20 June 2005 It is an object of the present invention, then, to provide a

mechani sm for separating liquids and gases which are evacuated froma
chanmber by a punp. It is a further object of the invention to provide a
mechani sm for evacuating a chanber by a punp wherein the risk of

el ectrical discharge or arcing is mnimzed. It is yet a further object of
the present invention to provide a punping system wherein condensing

|l iquids are prevented fromposing the risk of corrosion or electrical
discharge. It is @& Btldbjit bPtHcBEscADIn®&HionS theM o jivadd b GiechaisnPrigvi de an
easi |y mai ntai nable system for renoving evacuated |iquids in a _vacuum

system SSWHAE Jia@fs akaapas v am cyapuasd feamn o ichambsy By @ pumpr s & Rulger i s
provi ded ’o_lfjne&%ﬂh%%ntﬁm%'ﬂﬂ%vifd% niEhs Wr edefting QQ&MB?HHE&% Whefelrom t he

chanber . e pu has an” outl et connected to an exhaus ct. A collector

trap for thesiskiof electticat disthargeos ntcing inminisized: dcis aetedfufthespbicricof tacrpredsalr i s
posi tione t i X !p§ Lector trap
conprise%geﬁﬁyﬂgsggggggnfhwgﬁgﬁ%ség%ggg%ggmﬁgﬁﬁﬁgg%%%%%Pg 5&8#%§%oducing

gases andhe dshrdfaoirosiont & dldvaicel dischbrge 16 spastdlt © furthandijéctof g ivenphy®i cal |y
ol ect | e copuPaPLE BB At aske ol Pl A et REran

extractor coupling for allow ng extraction of the contam nants from the
collector, and (iii) an oSuhfhaipof td Rivehtiohhe separated gases to exit the

gas/ contam nant separator and into the exhaust duct. In accordance with a
first aspect of the inventiqgn, there is provided a collector _trap for use

in coIIectingA@Gﬁ%&ﬂ%ﬁéﬁﬁ@“é@éﬁﬁﬁﬂ@ﬂ1$WQMﬁ%%ﬁ@@%E§éﬁEH@éWéWE%WPgconprising:
(i) a gaséaﬁé%%ﬁ%dﬁﬁﬁharﬁﬁﬁﬁﬁ%@dhﬂﬁéﬁ gk Ryl 13k 8 oftRE chr¥ebOfiaGhng gases and
erein, said separator functioning to physically separate
t he gasesexhigt disheaeilectertep f@nusg ingolestingenntrarinantsivheteddiompthe col | ecti ng t he
separate ] i e i i oupling for
i T ow ng LaRPA MRSyl e nef Sl ar A A R0 R TRELEREIF b
comprises: (i) a gas/contaminant separator having an inlet for introducing gases and

contaminants therein, the separator functioning to physically separate the gases and
contaminants; (ii) a contaminant collector for collecting the separated contaminants, the
collector including an extractor coupling for allowing extraction of the contaminants from
the collector; and (iif) an outlet for allowing the separated gases to exit the gas/contaminant
separator and into the exhaust duct.

In accordance with a first aspect of the invention, there is provided a collector
trap for use in collecting contaminants evacuated from an evacuated chamber, comprising:
| (1) a gas/contaminant separator having an inlet for
introducing gases and contaminants therein, said separator functioning to
physically separate the gases and contaminants;
(i)  acontaminant collector for collecting the separated contaminants, said
collector including an extractor coupling for allowing extraction of the contaminants from

the collector; and

(i)  an outlet for allowing the separated gases to exit the gas/contaminant

separator.
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‘the collector; and (iii) an outlet for allow ng the separated gases to exit

t he -gasi contam nant separator. 3 20 June 2005 1In accordance with a second
aspect: of the invention, there is provided an evacuation systemfor a
chanmber, conprising: (i) a punp for renoving gases and contam nants from
t he chanber, said punp having an outlet connected to an exhaust duct; and
(1i) a collector trap for use in collecting contam nants evacuated from an
evacuat ed chanber, the collector trap positioned between the punp outl et
and the exhaust duct and conprising: a gas/contam nant separator having an
inlet for introducing gases and contam nants therein, said separator
functioning to physically separate the %ases_ and contam nants; a

cont ani nant dol daserdance gyithc 8| $esend nspechof shpdnwensign, B awipsanded asaj d

coll ector includin aqr ext r,actor cou_;al I rég f)or %I I o¥x6i n %g‘(,} ractsi é)rgmgf t he
cont am nSYACEY R o o ORPTSE (D1 PR 1) TEBRVIRG BRE &8ar at ed
gases t Ocoftithinahtd Sr@RThE OB NAN pHRP Hain@ an bRt QutideSled A0 MRl dxbinitg an
optical baffle for collecting conFam nants that are not physically

separ at edudty ard (idea galegot tapdont hee gasglioshing rpniaminantsepacsatet fromhanopt i cal

baffl e conprisin rtially. over|apping fi extending in |y, therefrom
Bri of - DoSERPHES GeBPe 1B U Tob R batend! Pt )i Mimar SRl aa e ori o
art ion gARbantgit lahe! bethmeifeans gdskiontaRifmi NSepatitora haVIAE AT ihieer oof |
Figure 2 is a systemdiagramof an ion inplanter into which is incorporated

- the conidmineing gasds| axh contaminpnte ftherbip, gaidsweparajonviendtiooing i phwsicallyi s a

nore detail ed view of the contam nant col |l ector tra hown_.in Figure 2;
and separate t\ﬁe gases anct:l contamﬂlants; a contaminant cohector for Bolfecgng the separ. '

contaminants, said collector including an extractor coupling for allowing extraction of
~ the contaminants from the collector; and an outlet for allowing the separated gases to
exit the gas/contaminant separator, the outlet comprising an optical baffle for collecting
contaminants that are not physicaﬂy separated from the gases to be the gas/contaminant
separator, the optical baffle comprising partially overlapping fins extending inwardly

therefrom.

Brief Description of the Drawings

Figure 1 is a system diagram of a prior art ion implanter including means for
pumping out a chamber thereof; _

Figure 2 is a system diagram of an ion implanter into which is incorporated the
contaminant collector trap of the present invention; _

Figure 3 is a more detailed view of the contaminant collector trap shown in Figure
2; and '
| Figure 4 is an end view of the contaminant collector trap of Figure 3, taken along
the line 4-4.
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Figure 4 is an end view of the contam nant collector trap of Figure 3,
taken along the line 4-4. -3a 20 June 2005 Detailed Description of a
Preferred Enbodi nent of the Invention Referring nowto Figure 1 of the
drawi ngs, a front-end portion of an ion inplantation system40 is shown.
Conmponents of the ion inplantation system40 that are comon with and
I dentical to conponents of the ion inplantation system 10 of -Figure are
provided with identical reference nunbers. The present invention is
i npl enented as a contaminant trap 42 and an optional filter 44. Both the
trap 42 and t fllter 44 are posjtioned in line with the punp outlet 32,
i nt gr nedi at e Eﬁ’é“ﬂ eSREPHRE ‘&)@h E%ﬂerm%Emhodw&qfépeigvegﬁwi ses a
gas/ contam nant separator 46 and a contam nant collector 48. Standard
couplings (e.Q.RefehAB48%)o0 ARNrawite L oMl ilitate
installation of the tgrap 45@?332?"% f?‘?itﬁ%s?ﬁ?ﬁ?&{%\dlp?ﬁ%n&?ﬁﬁ?he punp outl et
32. | n oper@pirgationgasiers 40 iy shoivas Componsats of thelient iowlaatagon syyviswetd thatam t he
termnal 1 R R d eVl o sl ] tek 4
physi cal | y%glg}pﬁg? ates %ﬁgyt}clglgth{cg?%tgé%ts(}f %? ?%nrﬁnﬁhag&ﬁélggﬂseér%n@ooﬁ en%“ﬁt S
(i.e., |iqprasledmdthpdenticat wfea¢res numbdrk.omi ng t he separated contam nants to

settle into th ont am.nant. col.l ector 48, and the separated gases to
conti nue t hr ough "t A& YFETE %Isﬁﬁf%?ntﬁ‘hﬁmnmaﬁi %aﬁé‘ﬁéméﬁﬂgﬂﬁmﬁuct 34.
The cont aniien. Bothddap 42 G QMY YilteR 40 Bfe@oslEbmidlin likk WitlOME usp ofths 83, _

|'i quids, particul ates flow into the gas/contam nant separator 46 via

nd . .
i nl'et 56, agﬁﬁmg pledte upnd terisaiugt e CibiedHp 42 e9mmpTiseYR Bip/copfaminant
frustoconi gahraiialib %cﬁﬁcon&ﬂ@naﬂ?&dﬂ&t&@h.%t&ﬁ%@o@ﬂﬁﬁs g%o, ﬁaﬂ%&} §1s3ngh e a that
e das/fcorntam

i ncreases the cyclonic effect provided by t ant = separat or
-~ 46. | n t he3Hpeprayiied tpfetiteriasaliatonof the map 42 4nd thfikes 44id lineorithtthe or der of

80. The cyﬁll]‘gmnﬁle%iect provi ded by the gas/contam nant separator 46
separ at es e

In operation, gases, liquids and particulates are removed from the terminal 14 by
pump 12 via its outlet 36. The contaminant trap 42 physically separates the lighter gases
from the heavier contaminaats (i.e., liquids and particulates), allowing the separated
contaminants to settle into the contaminant collector 48, and the separated gases to
continue through the optionat filter 44 and on.into the exhaust duct 34.

'The contaminant trap 42 is shown in more detail in Figure 3. Gases, liquids, and
particulates flow into the gas/contaminant separator 46 via inlet 56, and spiral in a
downward direction, confined by the frustoconical walls 58. The walls and a top flange
60 form an angle o that increases the cyclonic effect provided by the gas/contaminant
separator 46. In the disclosed preferred embodiment, the angle « is on the order of 80°.

The cyclonic effect provided by the gas/contaminant separator 46 separates the
contaminants (i.e., liguids and particulates) from gaseé. The separated contaminants flow
downward in directions represented by dashed lines 62, while the gases flow upward in a
direction represented by dashed lines 64, The separated contaminants setile into
contaminant collector 48, or collect on the sloped walls 58 of the separator 46, whereby
gravity will act thereupon and cause the contaminants to eventually settle into the
sollector 48. The gases flow upward into an optical baffle 66, the operation of which will
oe further explained below.
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contam nants (i.e., liquids and particul ates) from gases. The separated

contam nants flow downward in directions represented by dashed |lines 62,
while the gases flow upward in a direction represented by dashed |ines 64.
The separated contami nants settle into contam nant collector 48, or collect
on the sloped walls 58 of the separator 46, whereby gravity wll act

t hereupon and cause the contam nants to eventually settle into the
col l ector 48. The gases flow upward into an optical baffle 66, the
operation of which will be further explained below .4. 20 June 2005 Wth

regard to the s rate nt amm nant th ontam nant col | ect.or 48 incl udes
a transparent (g&g.ﬁ,’g ‘ftzggge Sc‘)g‘Parf)thgg q%"jé?maéﬁ) v?/cﬁg?{‘%t %@e?t?{r%dﬁ%uc?%?ch t he
col | ected teadph@nt (AaNERssapidoc) elbowadbrtioAtés tiegudhawhitinthe evlideted or nore
frequently depending upon the anouynt of contam pants_collected, the el bow
por t1 on. 65 B ERE POtoRgL BI5GB BB EO e m
extractor @Mduﬁ\g)fz&ztmﬁﬁa&b'%Heck@,&h&&ﬁﬁv@ﬁrﬁ&ﬂ&@mﬁﬂle &fpticl 8YRREdN t hout

the risk of human contact. Because the collected contam nants reside in
the el bow paremeanpaied thepuys cxmetor sppdas TheAyershabheantameasts POIW from t he
punp outl elen3eq éd??ue%ﬂ%ﬁﬁﬁmé}}@htaéé Belfa[ﬁ'slfme E&%&eh%&t%%ﬁﬁsiﬁéﬁ?sur €
sensors shutting down the punp 12 1s greatly reduced as conpared to the
prior art ¢hesitom pb@icof68Hhgydend imfHve thepas/ceritarhiafuft flowdéonp the piude suddt e

mechani sm e r.aLe ases. flow from the gas/cont nt separator
26 to the Suiit EaRERR: 0 RE Ful e Pl B BR SRR VAL | 285 T
the di scl opatp ¢Reebatip rdduted ag empaatd o teyrionat seedn 100fH@pet.and i s provi ded
with partially gqverl appi affle fins 73, extendi hg i nwardl The fins 73
function to tra 3@B??Egilﬁﬁggapgw{%%hemegkﬂmsﬁbﬁy‘g@f@?@mﬁﬁgﬁ%@o‘egﬁ%ﬂam nant
col l ector 4R gasftariiBE scptialoR 86 B thOExnaie dRRBE Rl baliRfdutier 726 TaREpddae Tins 73
may be covered with a tenperature-bonded coating of a non-stick (e.g.,

Tef | on(r)) beffle 6¢ indhe distlesed amhedimentas sonerpllneylingiical incphppe andisnrevided
thi ckness MmemP&eﬁaﬂp%Ja%ﬂecﬁds% REAGAERWRREY. We!tns 98 AR G doWnvar d

novenent o
’ - contaminants that might not settle into the contaminant collector 48. The inner surfaces

of the optical baffle 66 and the fins 73 may be covered with a temperature-bonded coating

~of a non-stick (e.g., Teflon®) material. Such a material may be applied in sufficient
thickness to provide a low-friction surface that will enhance the downward movement of
collected contaminants into the collector 48.

Figure 4 shows the contaminant trap 42 of Figure 3 taken along the lines 4-4,
without clean-out cap 74. The separator inlet 56 concludes in a tapered section 76 as it
enters the separator 46. The cyclonic effect on the gases and contaminants entering the
separator 46 are re[;rcsented by continuous spiral line 78. The flange 60 is provided with
fastener holes 80 that ahgn with similar holes 82 in the clean-out cap 74 (refer back to
Figure 3). The clean-out cap may be removed so that the separator 46 may be cleaned on
a periodic basis.

Referring back to Figure 2, the optional filter 44 is positioned between the
separator baffle outlet 70 and the exhaust duct 34. The filter may be installed in this
location to filter out any contarninants that are not collected by the contaminant trap 42.
In the disclosed embodiment, the filter 44 is a commercially available filter such as

- Visitrap, available from MV Products, North Billerica, Massachusetts. It is intended to

-5-




. . . 20 June 2005
coll ected contam nants into the collector 48. Figure 4 shows the

contam nant trap 42 of Figure 3 taken along the lines 4-4, wthout

cl ean-out cap 74. The separator inlet 56 concludes in a tapered section 76
as it enters the separator 46. The cyclonic effect on the gases and
contam nants entering the separator 46 are represented by continuous
spiral line 78. The flange 60 is provided with fastener holes 80 that
align with simlar holes 82 in the clean-out cap 74 (refer back to Figure
3). The clean-out cap may be renoved so that the separator 46 may be

cl eaned on a ggfiodlc basis. Referring back to Figure 2, the qptional

filter 44 P tPoliardsinerngeqtpg spithhecontaminantirap42 bt meginlace et it 70siBghd 1 he

exhaust duehly & filttPe4 fnight SdusdBY pR8p | 1l sl RYmiifclbgled ik QORHOR chiel 1| Ler
out any contam nants that are not collected by the contamnant trap 42. In

t he di scl oSBRCREHSAMMPDRSSUTE BRnsers o ipdicate ar evezpresswrreprdiddn. y avail able filter

h Visit j | . t il ica.
Whssachusel 5. o mEd, e 3Rt bhaioh SN psB pleRinde Bt 44 1

connect i onimglénterthhebeen desaribevia With the fordgdinghigscription innmindesvendr, ik is. Usi ng only

the filter_44 m ght cause the pu 1 0 shut do i.f clogged filter

condi ti ons" dﬁffggé’ d %@FSO%F?I%SB %Jﬁ%e B&lé( 3@ °E%’?‘1’§"§T°s thtabt%F ionds gt

over pr essuligitabodid pa@titulafe@bsdHingg! Jescribef herbial iridha aAelisFedianginedts,

cont am nant éﬁlrector trap for an_ion _inplanter has been described. Wth

the for egolRGTIEAHORS ARA fubsumHons Ty be Hpplerpented With jegpectiodis 968188 t hat t hi s
descri pti OfesbrfptidRdGnow: |d¥p§ﬁrr1$3@6h1 e sEHR PPN invieRin dsMRfihdA\R i BfloviRg NOt
limted to the particul ar enbodi ments described herein, and that Vvarious
r ear r angen@lpims and theigequivaentons, and substitutions may be inplemented with
respect to the foregoing description without departing fromthe scope of
the invention as defined by the followng clains and their equival ents.
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20 June 2005 dains 1. A collector trap for use in collecting contam nants

evacuated from an evacuated chanber, conprising: (i) a gas/contam nant
separator having an inlet for introducing gases and contam nants therein,
sai d separator functioning to physically separate the gases and
contamnants; (ii) a contam nant collector for collecting the separated
contam nants, said collector including an extractor coupling for allow ng
extr @tdikian of the contami nants fromthe «collector; and (iii) an outlet for
allowing the separated gases to exit the gas/contam nant separator, the
outl et conprising an optical baffle for collecting contam nants that are
not Physi Geofigetor %Pé?%”ﬁpuﬁﬁt‘f‘%EO@Q@E@”W"?H‘@" EPRANARPYAEP separat or,

t he opti cghahigdrf tdnp )ri sing partially overl appl ng fins extending

mwardlytherefrom 2. The collector trap of cla wherejn said
cont ani nafit a&8siceptaptinant sepaTaler Aaying A8 M%fﬁf ""WS’SP‘E'F% Hagesyand erptarginantes

cont am naffeseih Rliceidparator fiAGIcRRYItE phicly éépé?éte‘[thélgﬂéeb andiRh@iniingragd; d
partially over | apping fins are covered with a erature bonded cg)gtl ng

of a non- & |%L€°ﬂt§F\é’?qr'éI°°’[QFt°rTWé C@H‘F‘f“@&t‘ﬁ?’ qe,pg@t%q CEFtém'ﬁaI' S iRt &Pl

gas/ cont affichAiiy &€ RXtraétef cbsplBger allbwing fdxtatRRO6i &R coabinane. frém thbe
collector trap of claim1l, wherein said inlet includes a tapered portion.

6. The cofPEEi%®rand ap of claim 1, wherein the contaninants include |iquids

and parti gmlaai@ﬁletfo?a|lmngws@hraaéu gaﬁsqme&wmheagasbwawmarﬁ@@pammrrme (i) a
punp for rempvin gases and ﬁga&am nan fromthe c havi ng

an out | et Oul FOBRIRERING Ay APYGEh 2aUle fB[IGP' ecél?ﬂi cemaym%"&mag@f%m{ PQ‘BS"%'V use

in col | ectémpateantram mant s@yalﬁwéthécbésﬂ@ﬁiltaiﬁinﬁmaﬁbﬁéréﬂr etardplcal bhffle

collector tra osi tii oned between the nd t he exhaust duct
Complp sing partially over[appmgte sextendPngnﬁwardiy tﬁere?r

2. The collector trap of claim 1, wherein said contaminant collector includes a transparent
portion for viewing the contaminants therein.

3. The collector trap of claim 1, wherein said partially overlapping fins are covered with a
temperature-bonded coating of a non-stick material.

4. - The collector trap of claim 1, wherein said gas/contaminant separator is generally

frustoconical in shape.

5. The collector trap of c[_aim 1, wherein said inlet includes a tapered portion.
6. . The collector trap of claim 1, wherein the contaminants include liquids and particulates.
7. An evacuation system for a chamber, comprising:

(i) a pump for removing gases and contaminants from the chamber, said pump having
" an outlet connécted fo an exhaust duct; and _

(ii) a collector trap for use in collecting contaminants evacuated from an evacuated

chamber, the collector trap poéitioned between the pump outlet and the exhaust duct

. and comprising: a gas/contaminant separator having an inlet for introducing gases and
o 7 _ _
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and conprising: a gas/contam nant separator having an inlet for introducing
gases and 7 20 June 2005 contam nants therein, said separator functioning
to physically separate the gases and contanmi nants; a contam nant coll ector
for collecting the separated contam nants, said collector including an
extractor coupling for allow ng extraction of the contam nants from the
collector; and an outlet for allow ng the separated gases to-exit the
gas/ cont a%ﬁ@ﬁﬁnan?se%Félﬁ Oéald E8%artek lftﬁ’?ch@ﬁ]ﬁ@ fid Phij@céw s@ﬁéﬂai@{heb@efsfels Qingor
col l ecting contam nants that are not ysi ca separated fromthe gasses
be the ga§P6‘@ﬁt"ﬁWﬁ1éﬁ190f§@Bt§!ﬁaﬁ @R"QCiohéo"o‘ﬁ%"P@tmg thﬁéepﬁ@t%ﬁ%tﬁ@lnﬁﬁtspéﬁ ially

over | appi '&gllefdtd}slné?&dngg‘gh Brd diovabt biihg B AIRMWIRIExtfactid 1 6f B¥ deHRiRhtSHehem of
claim7, wherein sald contanm nant collector 1ncludes a transparent portion

for view fe tollectormngdran-alietior plgwing thegseparaied gagasde iexit fmsé%n&m'ew&. m 7,

wherein t Rgpdrafdp, tﬁé %uﬁa\e%ﬁ@ﬂsmg &R @t.&ﬁrmmeabpécmecth@mfmﬁmts Bt @fe Aot
non-stick materla The evacuation systemof claim?7, wherein said

gas/ cont alﬁ’hyﬁ?ﬁ"Ys%e@afeéQ% froms theegRss8E | e “Ter G%%’%E‘Fm’@am pepasaighhe opticath e

evacuat i O'Baﬁl}é%bﬁfﬁnﬁflg ShAll dverMBRihg fiRs SAbRYINInMardyhekdRm. a tapered
portion. he evacuati’on systemof claim?7, wherein the contam nants

i nclude i qU| ds and particulates. 13. The evacuatl on systemof claim?7,

fuL t fse[ gmﬁtﬁ@vgédwoﬁs%téﬁl%fcldin$'P%r%ileah%faw&ténﬁ]ﬁant%@ilécﬁﬁ'ﬁﬁlude%@ and the
exha C
us ltJrzansparet'st portion for viewing the contaminants therein.

9. - The evacuation system of claim 7, wherein the fins are covered with a temperature-
 bonded coating of a non-stick material. '

10. The evacuation system of claim 7, wherein said gas/contaminant separator is generally
frustoconical in shape.

11.  The evacuation system of claim 7, wherein said inlet includes a tapered portion.

12.  The evacuation system of claim 7, wherein the contaminants include liquids and
 particulates. '

13.  The evacuation system of claim 7, further comprising a filter disposed between the

collector trap and the exhaust duct.




