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Title: CONTAM NANT COLLECTCR TRAP FOR | ON | MPLANTER [err]

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
exhaust duct (34). A collector trap (42) for us in collecting contam nants
evacuated fromthe chanber is positioned between the punp outlet (32) and

t he exhaust duct (34). The collector trap (42) conprises: (i) a

gas/ cont am nant separator (46) having an inlet (56) for introducing gases
and contam nants therein, the separator (46) functioning to physically
separate the gases and contam nants, the collector (48) including an
extractor coupling (70) contam nants from
the collector; and (iili )é?N?AWTW%EQﬁgﬁh separ at ed gases
to exit the gas/contam nahRAR R he exhaust duct (34).
20 June 2005 CONTAM NANT CO_LECTCR TRAP FOR I ON | MPLANTER Field of the

| nvention The present inventi oFieldlodithe Igeastioh! y to ion inplanters, and
nore specifically to a contam' nant coI I ector trap for such ion inplanters.
Background of t e | nventi on Co vent| jon inplant t|on ? used for
dopi.ng wor kpi ece¥’ BHER 2EH a@&ﬁ?ﬂ? &t%lon &5 3p W‘Tiﬁ’&é %ﬂilyl 9% source
t hat ioni Zeﬁltmdaﬁbblﬁdtodﬁﬁﬁﬁts&hmﬂﬁ)lah&?g is then accelerated to form an
i on beam of prescribed energy. The ion beamis directed at the surface. of

the wor kpi ece to i | ant the workpiece with the dopant elenent. The
energeti (F;) w %ackgmund of the Invention P

Conventional ion implantation systems, used for doping workpieces such as
semiconductors, typically include an ion source that ionizes a desired dopant element that is
then accelerated to form an ion beam of prescribed energy. The ion beam is directed at the
surface of the workpiece to implant the workpiece with the dopant element. The energetic
{generally positive) ions of the jon 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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(generally positive) ions of the ion beam penetrate the surface of the
wor kpi ece so that they are enbedded into the crystalline lattice of the
wor kpi ece material to forma region of desired conductivity. The

i npl antation process is typically performed in a high-vacuum process
chanber which prevents dispersion of the ion beamby collisions with
resi dual gas nol ecules and which mnimzes the risk of contam nati on of

- the workpiece by airborne particulates.: Qher portions of the ion

i mpl anter, including the ion beamine through which the ion beam passes,
are al so evagual - Hi g r I PHARS nR ']ggj cally
provi de the requ?ﬁgaﬂ\yggﬁ%%%ggﬁﬁ#il%gﬁ I'n |(t)h%t?%$ggdf tlﬁﬁg‘%&%ﬁmﬁé’. As
shown i n t Hermpnal oy elagtticadly Ssodatedl Gomf anFingpianter lenclosnrd 28 dy sStsmbmoro BOeriThencl ude a

roughi ng pu 12 for eyaguat.i h er defipned,by the ion inplanter
term nal 14%%%5??0@8"3?2?%&%&%%ﬁfé\%ﬂ% "e““égs‘g‘b‘t?}c 16, an ion source 18 and.
a mass anal ysi Theegeking p0mp AS evscukteOwld intBridrh ety termif@ S 4pAoMh et (ayt t he gas
box 16 is iponized in th on source 18 and extracted in the formaf an ion
beam 22. THEWHRT Sesigpalse). iaad quiputs 3y gy3iteq Basqieligidssorapratisatss Wadet 20

and out put" ihsuBBdloRAet B idth 18 terththal A4 b 1R0EH AN 2dbifRiBh, kY Shddbt dddpss,hi gh
vol tage gas box 16, which tq;égl cally operates at a voltage significantly

hi gher  _z Wi igeleairicatip gromnded plopgeith e implantenporloaire2s, is ysegitevant fhedighy
i solated f rvgﬁrzlgreh!%.s bh&! Er? Wh‘le %ﬁegﬁl rﬂfﬂﬂuﬁ&ﬁr %}s%ch,-ﬁ;beg(h%&'i Hh&a'{]%‘lfées an

~electrically i'sdlated troman | nplanter enclosure 2 y 1ns ors 30. The
i npl ant er éwsplatvaleg., PBsticd cxgénsisa3e thabtonebathe gashbx L tothrdmplatiendnickisure The
roughing p 2 acuat the interior of the termnal 14 via an inlet
(not show%gg}r&%glgeg e

atedq),” and outputs any evacuated gases, |iquids or

particul ates Vi A prdblem whisthk pirgglevatiiatioh sy3&ni shben inlfegurel igthacdasdtas magx haust
duct 34. In add'tiog ‘the, exhaust duct 34, which is electrically grounded

al ong wi t h PEFESG OHb PLihe deminalpassss toush phase changes eayssidhytempraatiiedss 498 t age

gas box- 16 idn@s fot@n@nicn il wAR\K iR RERME dubS4546¥ thd BenieM NBLUSKIH thxib NCl udes
an insulative (e.g., plastic) extension 36 that connects the gas box 16 to

. the i npl anfEpesenaquaistibiy pupB i3 reag (g thtecolas exirarsipn flaw inxhp tesminahexbaesy t he -
punp evacuahdan 1 ¥%h GBS Wuik Re.§. | G Shdorib Bk 138 pRABRAMSPFRLISR. 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.




- whi ch are evacuat e
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punped out of the term nal passes through phase changes caused by

tenperature loss and tends to condense on the walls of the exhaust duct 34
above the termnal. In addition, toxic fumes evacuated by punp 12 react
with the cooler extraction flowin the term nal exhaust duct 34 to form an
acidic liquid (e.g., hydrofluoric (HF) and phosphoric (PF) acids). Over
time, these liquids accunmulate until the quantity is sufficient to
sublinmate tracking down the plastic extension 36 by what could be
described as a capiiklaarobid P iROprakhi BRentibhethbh, abiHovidd @\h&Bsidn ganduct i ve
pat h between portions of the inplanter residing at_significantly different
vol t ages SeRariing lguidy e egasas duck a5 syacuedfrom  ghambep by @ pugipelt iy # &litheryi schar ge

through 88 ek GReh _téﬁmvﬂdela%f;&éh&ﬁsﬁmorwaeualﬁhg%ﬁhnﬁwby%ﬁlﬁg%em gas box

16. One solution to this problemis to provide additional heated gas (e.g.,
ni t r ogen therriskiof plectiieal disttaegei onlamingds mamized. lon yetreefugherpbicet of dlequpresent

Condons Pt RIS pHGRE SRR il FondBEINR 134ia DR Blelled AR PRREL SV

=

condensation o i
reduce t hie dkfdfchrosion @feldchizalpdischargadt ivey stidlaa) ethert olfjert of the iohahon fo

appropriate. pu ressure,sensors indicate an oyer.pressure condition.

Anot her  UTVfE Rest MABTRARSHRoT o gy evactitsd Hp 2 SRBORE et or i n
t he exhaust duct 34 for trapping or collecting the |iquids condensing
therein. However, the add§hhfafy of BitChnvientioh or col l ectors reduces the.
exhaust gas flow through the exhaust duct 34 and nay again cause the punp

to shut down if an overpressure condition_ is indicated by appropriate punp
pressure senséR§vaastiongysiem dorashamberds pravidd, Beludg appmpie 1Hpedas

irnventio : nm I LOdifls and gases
rhasgsr&ﬁ@wrkﬁmﬁérg% %ﬁél?\cadnﬁi%gtra&by a%?%ﬁ%?ﬁtﬁbgﬁ%%ea? obj ect of

t he i nvermxhast dust. prevllpatier teap arotseini colecting canaagvants avgeuatedtiomblée by a punp
Nt e G etolon&l AL L TR puh PR 8 (BRI e TR BEF L1 1S Vel

a further objec rese i‘nvention to provide a punping system
wher ei N coongheisesi (g das/quritalsinant separator atieglarf inletop oioduring gasesrandk of corrosi on

.. or electrical .discharge. It is till a.,further ohject of the invention to
" provide acﬁn%g'érfapéﬁf%ﬁ“ﬁﬁ}:ﬁ SHRBTEr @?@P@H\gfoo?hyﬁlgﬂg\f%a% & &Y 1 quids in a
vacuum s yshfinanSUGINa toht@hinhit@olldtue firicolfecting 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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"An-evacuation systemfor a chanber is provided, including a punp for

renmovi ng gases and contam nants fromthe chanber. The punp has an outl et
connected to an exhaust duct. A collector trap for use in collecting
contam nants evacuated fromthe chanber is positioned between the punp
outl et and the exhaust duct. The collector trap conprises: (i) a

gas/ cont am nant separator having an inlet for introducing gases and
contam nants therein, the separator functioning to physically separate the
gases and contamnants; (ii) a contam nant collector for collecting the
separated contam nants, the «collector including an extractor coupling for
all owi ng extraction of the contaminants from the collector, and (iii) an
outlet for alInowcpnglanWa vthpar secent! gspsst of dhexinventins, gy dopramdadann

R N G N R S

" cont am NagmBKAS Ul dhd ERIMRR, QYA BHaAD advRRaAIDElet COMEICAitBGin exbinsta
gas/ contam nant separator having an inlet for introducing gases and

cont am ndwdts and e rcoils%tmdtrsleﬁalr nseomn fellesting wopigminantspeipsyated fpns épar at e

t he gases an o] 1), a con ect or f coldecting the
separ at ed" %B%F‘grﬁ?‘ %zﬂ)]&éa‘%‘) ff‘%@f’?}imﬁ“‘rfﬁ%&eﬁ‘b Lg% PR, 3 eBrangotﬁf)l ing for
al | ow ngeﬁiﬁhﬁtaghbtoﬁn@f c,(slﬂmquat ANpRARhEiAAM sdpamutdiOhh@Rs Odn iaRe fkii) an
outtet for allow ng the separated gases to exit the gasicontani nant .

. separ at ointrodu¢og ases aGi0Sontaminaats dheteine ealvln Steparatos é@mmnalgp@clﬂhﬁfcaﬂh e

t th d t f
conpr 1 51 A P ghise BB PURRiSABY: S usa bt SR B rR e
chanber, c&ﬁérﬁmah’tgpsalﬁﬁ%l'[&tcﬁ%&ﬁﬁlhgtan CRRAG&L &ﬂlphﬁg 6 rNAMS bxtrddtieh ofand (i)

a collector trap Tor use in collecting contam nahts evacuated from an
evacuat emeodmatahﬁna,nts frenctiel cole@or; tandypn podit fomraﬁdemtlweecpamted gesep tout | et

and the aust, duct . and co . a gas/conta epar havi ng an
il et | ot MR A LB e GRSt O RRE CECHAPLPR oGk 1 SpST e o
functi ongggah SaRYiSi GA At physically 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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separate the gases and contam nants; a contam nant collector for collecting

the separated contam nants, said collector including an extractor coupling
for allow ng extraction of the contam nants fromthe collector; and an
outlet for allowi ng the separated gases to exit the gas/contam nant
separator, the outlet conprising an optical baffle for collecting

contam nants that are not physically separated fromthe gases to be the
gas/ contam nant separator, the optical baffle conprising partially

overl appi ng fins extending I nwar dl y therefron1 Brief Description of the

Drawi ngs Fi gu stem pr| or art jon _inplanter

i ncl udi ng nea !JFS ﬁépﬂgﬂdﬁ{aag n@h@&ﬁn ofithgdaventiieny system
di agram of an ion inplanter into which is incorporated the contam nant
col l'ector trap péfeldrg n9ﬁ3§ﬁ1ﬁﬁm'lmf%dr%ncfhgﬂﬁﬁena po oﬁo?%fﬁy detail ed view
of the contam nant collector trap shown fn Figure ; Figure 4 is an
end vi ew ofimplagationfysier 48 itshewn| Sempenents apthefiorHimplantation systeked® thitary  t he

of "the 1 nvEarren ARG Elaal 100h Bt SPRE e Rl Beleh I el e

portion of pauwdedmﬂmdvpﬁmwdm@nnsmherxam 40 is shown. Conponents of the ion
I mpl antation sytem40thah?a_re e ﬁ#1V\Ath andlde%aﬂﬁ t 0. conponent s of
the ion inpl ant ST FRYCRHEM, 1§ 1gP e’l‘—’?’b & afeataniagt s £hoppaat | cal

reference milteiiar Bothhetraly £2528 thd fliee A bRPokiSoncdii BAEWiiEHe §§mﬁo@tw83@m nant
trap 42 and an (i%ptlonal filter 44. Both the trap 42 and the filter 44 are

posi t i oned MFmEdiAt the RumpraRd ths erbrugh Auce 4. él‘i:e trap {2 EQTRRIFFSE EAS(CAREABINGP and t he
exhaust dugipudbe a0 d Ay Hont SIRELRS A SORLATI/P HungSPRRSZLRA 40 and

a contam nant col |l ector 48. Standard couplings 52 and
- 54 are provt @earavisled scfarilitagetinstilligompd the FWZ)mdtthﬁeﬁltqr&ﬁlmlﬁwandl thhe filter 44

inline w {'th}nﬁ&ﬁlet?i‘mp outlet 32.

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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In operation, gases, liquids and particulates are renoved fromthe term nal
14 by punp 12 via its outlet 36. The contam nant trap 42 physically
separates the lighter gases fromthe heavier contamnants (i.e., liquids

and particul ates), allowi ng the separated contam nants to settle into the
contam nant collector 48, and the separated gases to continue through the
optional filter 44 and on into the exhaust duct 34. The contam nant trap 42
is shown in nore detail in Figure 3. Gases, liquids, and particulates flow
into the gas/contam nant separator 46 via inlet 56, and spiral in a

downwar d dlrect ed b he fr.us onlcal IIs and a
top flange ?‘Pt%r‘ﬁ3 dptzgng oY ?nt?l%?n a COFW'!C Ogﬁ(?%r‘lgfl?&u pI’OVI ded
by the gash@mpﬁﬁm(agmglasmmﬁd)@rboﬂﬁmrtidn Gehﬁoﬁgmmﬂsmd c@lltsefeer red

enbodi ment, the, a .S der 80. The ¢ c.effect provided
byt he. gas FRARRZRIERY xURuFD ATom daafis b Born B G SRPHRIGo | b
li qui ds an@he%fohhﬁif'c@ﬁtﬁﬁhaﬁt& 8dNeBid8 ABe eum@ m&h@ﬁb@eﬂémya%sdxfyl ow
downward in directions represent ed by 'Izled lines 62, while the gases fl ow

upwar d in Hacugmcernerisd (Q eisHEE EXTastpr swpaa&madmr sushghpeontameansapaibet ed
cont am nan?’émﬁ@& bdtfout BleQisk %Pﬁlﬂ%ﬁ%ﬂﬁc@ el dcd ﬁi& céﬂ%ﬁeﬁ iggngtﬂ!ﬂﬁ&ﬁé re@fde i€ sl oped

walls 58 o e separator gravit ereupon and cause
t he ‘cont anitheaiios todice\t8nthen e wtsmp@deehq gas/gommﬂmucﬁﬂowmme@amp ﬁh@etgas es

fl ow upwar 0_an I, Ggal f e eration be
further g?é %ﬁ%ﬁ%ﬁ?%ﬁtggﬂ?&%ﬂ ﬁ‘ﬁlg, ‘frﬁ S?"é%%?@“?“cﬁ 40}\”5 separ at ed
cont am nanpmnpumagmﬂymhmmcmﬁmwepéﬁrmq}swﬁemammmsparent (e.qg.

gl ass or plasti ortion 68 through t he col. | ect

cont anmi nant s -&2 ?ﬂ?g %Rfovidéﬁﬁleé‘}edi‘ S8 a‘i" chﬁcpaﬁﬁpgasreﬁga‘ﬁgqg y
dependi ng uﬁ%as/c&n&mm&bg&m@t 46 QNth@ SR lisct 80 WlaQhatiRGbuibd 2, §hé elaprt ion 68
may be enptied by a wet/ vacuum connected to vacuum extrac coupling

70. As suchafﬂ? ﬁ@nﬁ%@lm%ﬁmbomwb%genﬂé%mdwaﬂ imohiepe 398 l&nr@%d@f human
cont act . Hﬁﬂ% ag@ i ortion
68, they do n m{;ﬁrgﬁﬁ’ép gas/cont am na ﬁ?'; ?fﬂgrﬁlfﬁ%?‘%ﬁﬁ%@%ﬁa et 32to
t he ex haustorrﬂamhax&that'ﬂnght not Mﬁnmkh&ﬁonpmmnmoélsm@ dBrswesswshactst i ng down

}:Pgu r gu AL 112 the opt%a.ﬁ:alt'tjlél 66 an(cji 'ﬁ%efdmsai% may %v%gedt“(r)lﬂ;[ zp t%mBérlat%evl%rnEleds oo SEJ? m10 of

~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 contaminants 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-
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The optical baffle 66 provides the nechani sm by which separated gases flow

from the gas/contam nant separator 46 to the exhaust duct 34 via baffle
outlet 72. The optical baffle 66 in the disclosed enbodinment is generally
cylindrical in shape and is provided wth partially overlapping baffle
fins 73 extending inwardly. The fins 73 function to trap contam nants that
m ght not settle into the contam nant collector 48. The inner surfaces of
the optical baffle 66 and the fins 73 may be covered with a

t enper at ur e- bonded coating of a non-stick (e.g., Teflon(r)) material. Such

a materi al naéﬂge ggplied in sufficient, thickness to provide a.
low-fricti8t 1} gpopechiop with theLeriamingat R MdwRi dokePiase At it J¥sing o) | ect ed

cont am nanbﬂ{iﬂ%tfﬁteﬂlﬁm%%ﬁ%;ﬂé pth8p _

of Figure 3 taken along the lines 4-4, without clean-out cap 74. The
separ at or PPIrQiaE@UEMTEGSHe sensers & indipwe aovemressyn codliden. it enters the
separator 46. T, i . 1 entering
the separator %o@@lﬁg ?eefgﬁéé;?fe g‘%?c’%;ﬂ/]e%{)lﬁta ?ﬁﬁ%ﬁg&g&%@%}?&ﬁﬁhg%ﬁmrhe fl ange
60 i s provimm@atesihahbeeh descabel With the f@€poidyatesaiptigminvininl, IRiweivérait ishol es 82 in

the clean-qut capn.74.(refer .back to Fiqure . _The cl ean-out cap may be
renoved s ouﬁ?g EOOB et gbéspcgelsg{p&on gfbmq,gggnlgg? &d Sﬁ)e?ii‘mé’% that %8 FvEYce l%gcgi s.
Ref er ring hmééd thohdpagiitistar embédifenpldsaitali hérein &1d that viafouR @edriah@aRdspet ween

the separator, baffle outlet 70 and,the exhaust duct 34. The filter may be
i nstal | ed PROFIFAUGNS. PR SHbSHMUQRS may e URPleRntethyity SFReS OO EPIRGt are not
col l ected Scdghdn %@t‘ﬁbxﬁf&bﬂ%ﬁ&&g fréiR Fhedcope of fhe iRnétnSE|RARA vyiROdIewRE .t he
filter 44 is a commercially available filter such as ViSitrap, available
from W Préaioeead theisequivaily.eri ca, Massachusetts. It is intended to -5 20
June 2005 wuse the filter 44 in connection with the contam nant trap 42,
but not in place of it. Using only the filter 44 m ght cause the punp 16 to
shut down if clogged filter conditions cause appropriate punp pressure
sensors to indicate an overpressure condition. Accordingly, a preferred
- enbodi.nent of a contam nant collector trap for an ion inplanter has been
. described. Wth the foregoing description in mnd, however, it'is o
" understood that this description is nmade only by way of exanple, that the
invention is not '

16;{0%5:% n$PQ¥Eyeh Mfe,CORGIRNIRARE Trap 42

-6- .
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limted to the particul ar enbodi nents descri bed herein, and that various
rearrangenents, nodifications, and substitutions nmay be inplenented with
respect to the foregoing description without departing fromthe scope of
the invention as defined by the following clains and their equivalents.
-6. 20 June 2005 dCains 1. Acollector trap for use in collecting
cont am nants evacuated from an evacuated chanber, conprising: (i) a
gas/ emikm nant separator having an inlet for introducing gases and
contam nants therein, said separator functioning to physically separate
the gases and contam nant s; . (ii) a contamnant collector for collecting
t he depar AtOleditapiPhesh i8 Cog‘%ﬁt‘ﬂg ERNPBERDIS SVRRCAEHITAY A PVBRYFEL or coupli ng
for al | owchmBert E@fprisiy: of the contaminants fromthe collector; and (iii)
an outlet for allow ng the separated gases to exit the gas/contani nant
separ at or {I) ?rQ@S"CBG‘taF@ia% 6ﬁiﬂﬁrﬁg’f ABviag ag;ﬁ'ﬁ‘%@l’ infrodkeiag gasescld extamigants

cont am naffeseih Nl SepRirater fuREILRINGad bMyaé‘afﬂ?@éﬁérafé thé gﬂéés%d%ﬁ%mﬁbhté he
gas/ cont ani nant separ ator, the optical baffle corrprl Si, n% part L@g?
oSt o " of

over | appi A & i°AB aﬁ&ﬂaéﬁdﬁoﬂ‘b"t?rnfﬁérc@"?ﬁ 'Pﬁeﬁh@fﬁet?ﬁfa ed ceplamins

claiml, weRidRighas aixtasioncaipingTor GRbWIAG textrabithl bR BortaAMARER’ @6tk theortion
for view n the contam nants therein. 3. The collector trap of claim1,

wher ei n s&P¥CI%raNdal 'y overl apping fins are covered with a

t enper at u ﬁyé@p@ﬂ@ﬂfoe afdwing tma‘ sepafiied §adesito R &id @ds/coﬁtanT h@t@.@bér@ﬁir Ohet rap
of claim wherein said 8“ gont am nant separ at Qr |s

frust oconPElAt GOMRERRGEEN gpticph balllg) fop cpliscting &B"t@f“"@"é? ar‘v’M’u‘@F ﬁl’)’?’%"éﬁyd

inl et inckgst@sted frometias é§| thé- gé@i&n@@hlhaﬁt @bpdrap e Wpltan baffiwher ein

t he contam nants incl ude and part.i cul ﬁ 7. An evacuation system

for a chaﬁ%?"s'%ﬂﬁ'?'ylWS’aR ")9 S;ﬁﬁ‘ﬁfpdf'@r'“‘f’%rﬁ&f ﬁ"& fflf%ses and cont ani nant s

fromthe chanber, said punp having an outlet connected to an exhaust duct;

and

_ 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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(i1) a collector trap for use in collecting contam nants evacuated from an
evacuated chanber, the collector trap positioned between the punp outl et
and the exhaust duct and conprising: a gas/contanm 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 contam nants; a
contam nant collector for collecting the separated contam nants, said

col l ector cbﬁﬁHMHn@tf%Fbﬁ@d@@;&ﬁrat%PHmdl&gné (1?6 ﬁ:l{s!(%m!@sg Svatd %t%é%'és@hdt he
contani nants from- the collector . and an outl et” for  allow n e separ at ed

gases to &RpEmingntysretamiaanhealiectos srealieeing theesepatatad C%ﬁ'ﬁﬂaﬂ Sn§aidn

opti.cal b%ﬁéc?orfn%lucﬁﬁlj éﬁ@kﬁé}%r%ﬂblﬁf@ fBﬁQ['io%vlﬁd”'éitra%ﬁ@n Bothe cBRYHifaHtd Hom
separated fromthe gasses gas/ cont am nant separator, the optical

baf f| e coffst fallesign r?&'ﬂtqnaﬂqt@t f@vequm) Fh?gsﬁafﬁe%%%df’ eyt "hﬁ/\%ﬁ%ﬂ?‘tﬁ’ﬁ@?@f rom

8. The ev%@b‘é’rﬁto‘?nth§bﬁﬂ(—ﬁ%ﬁfpnﬁhé'amobtlcmﬁ@fBr Sk StirfgUHnBMiRAS tHe®bkehdtor
includes a transparent portion for view ng the contam nants therein.

9
The evacu@hV%‘Pﬁ”é!ySﬁPéfﬁt%ﬁ fremathe gassghdiecthe aﬁ%cqntafgmawesm%t%d i antical
t enper at urb@fﬂetaangﬁgh \Ag9@&.@%@na§p;ﬁ@nnsSé*té.lfd[ﬁ@ﬁq%w thefdromlhe evacuation

systemof claim erein sai d gas/contam nant separator is generally
frustoconical in shape. 11. The evacuation systemof claim7, wherein said

i nl etg, i NnClind@%aduatian 8yt RPEIRINPT whekdin SEecoRYARHAticBMectoF S cBefa Cl ai m 7,
wherein the contam nants include |iquids and particulates. 13. The

evacuat i offa85RAr@HhPSFtiop|fer igwing therqaniamipapinessilg a filter di sposed between
the collector trap and the exhaust duct. 8

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.






