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clectric field urges the charged particle out of the ion beam, which particle may be urged into a particle
containment system operatively associated with the electric field generator. The containment system may
be configured to inhibit reentry of a particle back into the ion beam after being urged from the beam. The
~containment system also may provide a mechanism to discharge the charged particle to a neutral
_ potential and/or to reduce the kinetic energy of the particle so that it does not reenter the beam. As a
result, particl_es may be removed or diverted from an ion beam in accordance with embodiments of the

present invention, thereby mitigating contamination of a workpiece.
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in accordance with the third aspect of the invention, there is provided a method for inhibiting
transport of particles with an ion beam, the method comprising the steps of:

generating an electric field;

charging particles located in the ion beam and in a region of the electric field with a polarity
matching the ion beam;

| urging at least one of the charged particles away from a direction of travel for the ion beam; and
further inhibiting reentry of the charged particle into the ion beam.
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urging at |east one of the charged particles away froma direction of
travel for the ion beam and further inhibiting reentr%vj‘ of the charged
particle into the ion beam 3 24 February 2005 In accor f the
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~ following detailed description of the invention when considered in conjunction with the drawings.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a side sectional view of a particle trap system, in accordance with the present invention;
Fig. 2 is partial cross sectional view of an electrode of Fig. 1, taken along line 2-2;
Fig. 3 is another view of the system of Fig. 1, illustrating an example of a particle tfajectory in
accordance with the present invention; .
Fig. 4 is a schematic block representation of an ion implantation system employing a particle

removal system in accordance with the present invention;
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24 February 2005 Fig. 5 is a partial sectional view of an exanple of an ion
inplantation systemenploying a particle renoval systemin accordance with
the present invention; and Fig. 6 is a flow diagramil I%f‘s‘?e"%l‘ir?%(&
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the iron sour cle o0 provde Fiditionad pentexyferntnmmgsens {pxendinn. T ileetestsh e gemarigy st em

110, andioh H§izREREEFEH0 bRl okkdioy 4 PHerQithdval y8im 3200 HRYdardDRM A" and
control the ion beam characteristics provided to the processing station

110. The®REH 5 PIesnt ln‘f%?%‘é@e 198 ITPRACHERR syTteh P dRGISES 28 iRty seprcsd Praie

pr Oﬁr amfﬁﬂlyﬁﬂﬁuoﬁ)d’tﬁ@ﬂﬁdaﬁﬂlﬁ@ﬂse&fblylﬁm%@ﬁﬁﬂﬁetdﬁﬁﬂ E@fbn 2¢O NAK @bpackitBGhineRal i ty

with res to the v arts of the s ‘ ontro araneters

ot The ;B el tstany 2, SHRn B n Sl Gt o ik v rpR b PR

pr esent asmntzu@mnn&tsghe end bthdan Sl § atl @8 baamliexaspiby 14. amuougrdﬁg i5 rifybteans &t | on

system 2 £ I ; I ccordance
o than Sazpotah B it bt chlon BBkt i STRYAL B RLELBRE bW C T 500

i ncI udespresantiinyentism bs@epizddpns @i othastyres efnmplymirsasvglnet 212 a beanline

assembly 214, pangd sauréeaflg@&mﬁm@%ﬁsﬁitﬁ&ﬁ&PZﬁ]&ﬁi ar1th %&m%s%ﬁy g”abﬁgrﬁs

steel bell ows assenbl é , permts nmovenent of the end station 216
wi th respéererdde inHenizzbls APRapiEas RESWHISIISRs pickn fheahﬁ@mhsmltehéﬁeﬁdneﬁﬂau on 216

and the heaw 1brﬁ@rear§r§:ﬁ@|élﬂl&ﬂwﬂthe'ﬁ{‘egéﬂﬁhkgﬁhd:hﬁpp@aﬁlé !ouﬁanat“@l&eameca@xml e of
an ultra | ow ener%lé g Ln%’z)sl on | Iantat| on s particle trap,

accor dan®&sRFEt BHRE sOPFedlnthy ‘ﬁ‘t“?“éf’fe e’fﬁ%‘e%fﬁtﬁf‘?@aﬂli‘ﬁr‘f? PP mLABYer t2)9pes of

i mpl ant en;snhaSn aaaeiclror as'Ehﬁblvm smumeﬁ;&{h dha Y ¢feREtraledH2aS e elleddie24 220 and
an i.on ex nlzable dopant
gas to g€ érd;‘?"g’ TEHS v”v?’ f %‘?‘ ﬁ‘%faﬁes mﬁmﬁ‘g)r(mmgﬁmtn&asg?glm@gn@% dpositive

i ons ar eclgabteslatnedssesa | Achadigly ttlkneommantssanmwaﬂz funrtiongtogpypici m@h@fitoo syst ens
wherein 8 ve ions
e oxtr ARay oo BN A A0 Pl OMIER 155 o foRepaRLL

- extract omages@éhbl y 222, which conprises a plurality of el ectrodes 224. The

el ectrodes 224h.af,& anﬁ%rrgfgqet\"’ii ﬂn«!ﬂ@rﬁ?Jda!ﬁo@?&x%@tah%pré@%&@&?g%m WRGE8asing in
magni tude as the distance fromthe plasna sl'it increases.

Accor di n§i4F, bﬁw@e @swb@&lfvafévcarco‘a%@ﬁmswlze@Uflem%%%ae%beta@ newrelizgt30aTeam 228

of  POSi bh¥ EnalyQfSadnt @M lbRdRkL 3s0R vehaainen? &%Qecﬁ?% bRmAGaOLS) AR 2the

extracted ions into the nmass analysis nmagnet
having arcuate cylindrical side walls, evacuation of which 13 provided by a vacuum pump 238. The ion

beam 228 that propagates along this path 232 is affected by the magnetic field generated by the mass
analysis mégnet 212 to reject ions of an inappropriate charge-to-mass ratio. The strength and oﬁéntation
of this dipole magnetic field is controfled by control electronics 244, which adjust the electrical current
through the field wmdlnﬂs of the magnet 212 through a magnet connector 246.

The dipole magnetic field causes the ion beam 228 to move along the curved bearm path 232 from
2 ﬁrst Or entrance trajectory 247 near the ion source 210 to a second or exit trajectory 248 near the
resolving housing 229. Portions 228" and 228" of the beam 228 (comprised of ions having an

inappropriate charge-to-mass ratio) are deflected away from the curved trzjectory and into the walls of an




The mass anal ysis magnet 212 functions to pass ions having an appropriate
charge-to-mass ratio to the beanline assenbly 214, which conprises a
resol vi ng housing 229 and a beam neutralizer 230. The %ﬁ?@wﬁhﬁp§sis magnet
212 includes a curved beam path 232 defined by an al um num beam gui de 234
havi ng arcuate cylindrical side walls, evacuation of which is provided by a
vacuum punp 238. The ion beam 228 that propagates along this path 232 is

af f ect ed dymigumecamguieidie hied fda:@&naenaagastztpypgséz@mrmé@soxvgg%ﬁlﬁg %9%2 el 212

Op
to reject; Qg R riate charge-to-nmass ratio e strength and
orientation of t %th g%llge sﬁﬁ‘iﬁﬁr@e"f"" BYHS control | ed by control

el ectroni cs 24%, WEWQf Q’}hrnad}ha sirtididremehegitérn 0@ is ﬁcurnbﬁdaﬁn thde nbiRfe hisel d

et Lo Flespiif TRk R Ll DAl Bl GRS it v ks 0 pat b
232 f r'om " gther pris of thy iomimplaatitien systay @@t Bmpay BesipdRIto bdafioh GO HAYEEEiIE t0 a
second Ol’ac@}éfationtdf&je%tbgﬁry 2648 k housi n 9. Portions 228
and 228' of the beam 228 %conﬁ?ﬁgehéglngeais‘%ﬁgldhaw S g Rt rg’“’i”ﬁé%?vé BAf at e
char ge-t 0% “r?ﬁ%esp"?&tfail Byies fod s [ranspaspf adRelgraed @mrtatment@amvleﬁdn the BgamCt Or y and
into the wal l ﬁhcoﬁ'apa?lstfﬂ} P4 icRBEsUR Ayhn 2 DRR oakﬂammepagﬁagg&%g%o%ﬁ%ﬁl n this

manner, tat}?n S%‘n ﬁy ass s.to the resol ving housin t hose ions
in the beam" i AFEY 8‘1&68%‘7‘?‘?3“3%9“’6?“! e H’B@éﬂaﬂ)als F‘GSHGIBSIZ oy of
exanpl e tdh@“mmwbresuﬂem%hd@yﬁgm BOZay 6 cROSI4, RRRMbdNSh RE (E&sR! Vi ng

housi ng 0 reci ated that the systemmay, in
accor danc%;(%gtwde &IC&hQHg&eé%%d [§ia§ﬁ'\l/méb2 gﬁmﬁg Hr‘?)"édﬁtaé‘$at‘i’erfleﬁ?’ﬁé?ld "ﬁ%&?‘feéo of the

ion inpl éf?t"ﬁ’tﬁ"@ﬁla‘s@ta ether 2B0rode 252nsap}ecimealuesup|ra'iltﬂ £pd1e@u@@,§l tledditall dadiind &0

syst em phbsfve fd: ggeqa%l,%@;el f ut so t hat

i ncr easeél) f |vee}Ig st engt hs :;;:rg{é:l(r 0%%%%?% tf['j‘“':'?r e % &ﬁsﬁlglsléeﬁ% Q‘éf@éfﬁat e

‘pot ent i aF*BaF F¥r0¢ 2 ﬁb"eﬂ@“@*&%@mﬂ%ﬁmy afcwmhreqt @lagh 1€ @l @ Rand: mparti cl es

~in the bersic fitles Akan v $Laoi) 20% Ll atially
separated el e %xrodes 250%%?l 252 arragﬁglsfm%%riaﬁﬁs{?%g?cg?ft fealnfasy/cmg%%t%@d si des
gO

of the bEXRITISE BEERIEM thh &0 here 28 Plsiy ofielenseted RapZueabers 254 agthZS6 mey r y
i ndi cat oestens mbrala&arﬂanliarr»&&a%nﬁ Siageddih upbiieaitQiecibn REARA fe iof W pfiGhL 00C 250

t | 1 ted t t t
oroui oo BERE 25 Lo G Bl P ) P S o lonpE ARt ot o et

el ectrod@ofzgzbqa@belﬁe@lectncﬁéldy coupl ed to a potential (e.g., electrical

ground or a rel.a to the el ectrode 250) so that an
“electric fiel ‘ggﬁrﬁde%f&é Egtld‘?%)m l\(3\[/]ebeenwefﬂ' ‘Plg‘e m&‘isé‘?:atbfslﬁd‘@%“eﬁé 2a5r{lf sy%om Wphe

el ect r odBEoLghthich i b2®222ﬁw958<t§e1bnleemit Geld bewah melet@d&ascblaxﬂtzbﬁrxnﬁo@sﬁc@ at the
el ectri cinf bi%MsHe&h adHicl Rk MR 195 AN hde cosngut 1t dlgr avitational forces and

the electric field my cooperate to urg Srye T PR PR i he | on
 beam 228*CREpfeTHG R thEcHIf ted Rsvgpatneaatian: élppmnbenshéﬁxdeneumﬂ th2 pésrimeathext end
gener al | partcRein@hihed it MANBYLI 28 30 s§l/e3}n$h%%cd Q’%h{ vgé edl g{tle\fglt Lon. el ative
tthe KE$dduct i on

to the ion, bSa%\ The trap nenbers 254 "an
of partl(?Té% HaR into the ion beam 228 after be| ng ur ged fromthe beam by

‘the electric Hioebdechghhamwasustieat Bf HBMe¥des bsd Md 35 BY)ARiLEL VWERRL ok, he mass
_ anal.ysi spo“ﬁ%py cPla.rge:(li Sat%ete?c%mg ¥§lg gprgatzeg)% urge the particles in the direction of the field (e
&,
~e.g., Fig. 3). The particles may be urged out of the beam 228 toward the ground electrode 252. In
" accordance with an aspect of the present mvennon a deflected particle is trged away from the beam and
into an interstitial space located between a pair of the trap members 254 or 256 of 2 given electrode. A
_pgrﬂc]e thus may ricochet in the interstitial space until the amount of kinetic energy of a particle reduces
such that the particle settles in a region that does not have a direct line of sight with the beam 228. Itis to
be appreciated that other particle containment systems, different from the trap members 254 and 256, may
be employed to inhibit reentry of a particle into the ion beam 228 in accordance with an aspect of the

pr_escnt'invention. Additional acceleration may (optionally) be implemented by providing a variable
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t hrough which the beam 228 passes. The electric field between the

el ectrodes 250 and 252 extinguishes the plasma sheath, which creates an
envi ronnent nore conducive to diverting contani nant part| Februagy 005

accordance with an aspect of the present invention. In particular, in the
absence of the plasma sheath, particles entrained in the beam 228 are

poSi ti vé‘i‘59“’t‘3'ﬁa%e@‘e'ﬁlclﬂ‘iﬁ’édf’t7f§°éft§} is pidp v Matagg Rosndahslageep an axi gerteh gk teericticleons i n

t he beammdvhiis@tent B2 ELACHHDEd 1R siHQMAGHT BRNIRAG: Rlheclile 8l §ekiRdes, 280 and
252, the particles are sufficiently p05|t|vely charged so that the

el ect ri COPFELRIMIRTAT 85598 urge the particles in the direction of the field
(ree, e.g., The §bam31):utraTﬂ€2$]B:ﬁiylu€dlnﬁ]Sa[S[Wnabﬁ)v.léf m(ﬂorQ‘katraQﬁngtdﬂﬁwbﬁ&ﬁhaZQeS t oward
t he ground el ect (Zal N accorqe g}e wi_t %‘?“?ed the resent

Cinventi o ™Y 38 "gaéeton ‘ep%?‘t AL 8‘“%\%7“?? PRt ?CﬁT‘o an

i nter st|2t1® atthesep:aaoeutlraiweatlmmesmmomlnma9rarea$:amhei ityraarpcumﬁmnﬁ;rz:s8254 or 256 of

a given el ect i -1 oche i Nt ers |t|aI space

until the amﬂﬁﬁﬁﬁéﬁﬁfﬁﬁeﬁ%ﬁﬁ%ﬁ& a E‘nar e réﬁ rwgl %‘Jcesdessuclhsth?%at t he

parti cl evafspuppasist7P npon whisdiwefirstig bg rediodase metqua%;e wafetisypport 270irasidesgf a igght Wit h

the bearpadBsich s ebdrifpeciRaR, RHAALRLul 08l ALNSIn BARL il a0 Lokt

syst ens, different fromthe trap nenmbers 254 and may ngxloyedto

i nhi bi t 2&@HeF o 8Fc Faq5aPeiceera i’ 2tlifend %5?‘5’%%%@‘2‘8“ P‘?ﬁmé‘éééf’fl’éféﬁé Wi th an

gs pect | Qtouttaﬂa (R &EBEMLs thap\hans ian:zrcuPﬁ lgtmt |1 %egid s%qg@iter ﬁvbcl% gtg,gtrpam[ :(7?pmletnal l'y)
elrrpe nt e I‘OV varl a e epr uar resol vi.n
aper t ur éngt ei?tstcaéta fétgcs’ﬂg ? ofithe i bepp gad by yalyy &Y ﬁ%t?‘é‘ﬁ‘t‘i tagpet P'é’l'eét‘tdt}’émtl% an exit

apertureabmztmtstpenpartl cle rem)val system 202 So as to prOV| de a des| red
el ectric fleIFd glsa he dlrectl

in
“accel erating 1ons ﬁﬂaﬂielgursh[m ettho OI%%:}O"Z'%%’ lth‘?ﬁymmde 7“%?8“
pl asma shavierbe@6 6 atmrdan@tmﬁlah ﬂspmtgf thetpeespmmvenuve Ehikr fyepurdokea bf simgplicigcdunul at e

on the tealstas%og;\@hé eémaﬁb%&%utts sﬁswnlsﬁa Wcrhol Jﬁggéngg%f@é% iefsvmgg h&etqusty

charged 10on e beamneutra ousi ng 229
are evachdirewcitgd thatvisETreATE (BEATHODIE 80t limigeikia e exdenobftepsire samsattpsiesitiral i zer 230

is the eBdiRii®hek&nr WMUNGR, bRG MHBSeR oirs kiR aREGrentyalilothSURROdm 270
upon which wafers to be treat ed are nounted. The wafer support 270 resides

in a targetiovpingdescrbgA feRn §{°'§8‘ﬁ%r“3‘|4191“ﬂ§i‘eﬁé‘ﬁlﬁflnﬂf’éilb‘éfeﬂ‘yr36Foi"éi’t‘?r%%“*i' elative to

t he di r_eﬁa:ﬂoecnog@tn&t&ddnmlwa@eammépr&ettm»e&zg rotates the disc shaped
waf er support ? strikes wafers

70 at eedstin16 The iop beamthu
et o TPt el b Saes DR e o R ERsoe Barar O ech (e Bt | o 216
pi vot s egbm:ﬁledﬁroa dt:tectibzggnemhy Gdnsverss :ctquJathrmteflsnet&hmomheaiecmheelmahﬁbez76 of the
I on beaguba’s@n[g 1¥ :(iahcrne »f{h\%'usgo Qag%rﬁ\ttarr}lg ai% sand&e%l@cmé tsﬁh?g é?erlgte%%uabom this

poi nt . ram tThg° an ydol ogy
for i nhwbarqumgmpesrotxmflﬂe lanbamr,p’Hteteifcrncrﬁedmalawnerbe;ammlnomeefre@tanﬁréaswit h an

aspect Qi 58 B SRSH IVENLLOR L e o0 SUEROSES, MlesShIPLLSH Y Of

explanat o ogy o Flg own "an S.a series .
of st eps=nwt0t1m¢nsthttoml§en tardete stuporhrickng alsp pheer aaegnd ve dharge. t’II’lpe pagicées gslions

I nventi Qfardnge @ Rovd doWhdBsn toQnd Hm AR iPfhe HERSof RIS Rt EPS MY, 1N
' At step 330, the particles begin totake on a positive charge ‘due to the interactions with the ions
in the ion beam. Next, at step 340, the charged particles are urged in the direction of the electric field and
out of the ion beam. In accordance with an aspect of the present invention, the particles may be urged
toward a particle containment system. The movement of particles may be facilitated by gravitational
forces as desctibed herein. The process proceeds to step 350, in which the particles are inhibited from
reent&ing the ion beam, such as due to interactions with a containment system that may be operatively -
“associated with one or both electrodes. The interactions with the electrode and/or the containment system

- also operate to draw electrons from the particle (step 360), thereby causing the particle to take on a neutral
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accordance wth the present invention, occur in different orders and/or
concurrently with other steps from that shown and described herein.
Moreover, not all illustrated steps may be required to %4%'7”&%%??5a

met hodol ogy in accordance with an aspect of the present invention.

" Referring to Fig. 6, the illustrated nmethodol ogy begins at step 310, in
which an electric field is generated in a direction generally transverse
to the padhlrgodnd bave b edudtimic IRgy € Kes tekilCpditict BhuiB¥aibof 2SMPRLART dubduh i

al i gned %?“qraw ty, so that gravitational forces and the electric field
may cooperate to urge charged particles out of the ion beam The electric
fiel d al so opetfiEr @sparirleekive hguiestoval felnehd fn Bbm piaSBR of (6 I8 Bead?on kN1 OUgh
which th I hea rovi,des a negatively
char ged o aaanth ARl Ml b g BARER. B e B R r S B LS | ake
on a negdf PoEdisETEdevelTiEn I5dw pioriking aam@blﬁ dergic figld gtailimteormpensmate willDiva st r eam
in the bemmedicidetdQRkibh. ifi€ab sheat hh 330, the
- particles belgl n to take on a poi@fkﬁggght&?‘%&%&mchlﬁ%m”r?ttrg Plc‘ttlg%ns W th
“the ions P9t RACHGREBERNTO Rpsapploysd aloglhst, dumgcordapge with an geedt Paretirotres ar e
urged i n ibtesodi rection of the electric field and out of the ion beam In
accordance vmt}n an, sp%ct of g resent invention, the particles may be
urged toward ‘a pér SRS BTeR MR aul Asterihgd Vith eesiepn/e Argsiein eRbosimanisck es  may
be facil |WI&D@@prbvat@rthcmaalmaiaakano;iscam:mdxMtzﬁesmrotcheﬁ okhers Gtilled i A€ arPEREESS

proceeds O ShERhaln [ i.nhibited from reentering
the ion btea?n "guch &rs h&lné’%}uﬁss ‘%cércgtcot“a%nge%“?x a"é%%ﬁtgipﬁﬁ‘éﬂ?r%‘% # t hat

may be opyerHs fuyatipss pa@‘s@@ﬁ tyytthedbavk divcrdhnd campolpot kisemsics, dedes, cirdie, systh) act i ons
with the e%l)QﬁJtErﬁgﬁn@dagx/gQFeférJﬁge & 9%@&59{@5@& 0a¥ bggllch cor:?p%ne?l er (:llt & t dr aw
el ectrons fromthe particle (step 3 therey causing rb% Ceto
take on &OTERATT &Plcsﬂthﬂ‘s%ﬁﬂ?&r?amslp@sﬁ%fr“@@h mﬁﬂmaWPaxfmequ@d oknhe]et ic

_energy.. /élSscﬁbeﬂGﬁItﬂoﬁent PNt 6 rRchoRflydRliahh Qendf %r@?&%&& AL rate is
mtigate ésclASS% t he p%l‘tl cl e; ha\yembteen )r eerrrlnvoé1 from tlrahe I OIEH nzg)nt%(el t her

out of t S“Bé‘&rﬁ’l ren gFIoEms holirdiprt telairadtugry exepmianrbedmentmiyhepr oceed
to step 3In@ntoAlln gHisapradl/iOwiiltake bd @&bgh@s’ﬂﬁhamy inRRiAGERlES aaet:sﬁguterlr&dﬁaléj esired

‘energy | L nSch as b a suitable electric flreld gradi ent
conmens u?%tﬁlgmvt\lna £ PR epmg%\éd“?’é%’@? e mEe be FeRsShthe I"’F“’Pssfnetﬂl?db@ the

appr.eci atievdntiondh adilitivelvéilas pagiculaEfyanoe cillie iprehtdh miaPhavé BRPEiRGbsédRith BREk toCl €S Of
accel era I et her. accor dance vmth an aspect
o The. P B RS o s b A REE B 8L et B
descri bedhfi srodirassagmarn by depiredand asivmtmenb)@dlr ATE Sy onptamcmlaﬂapnbmoﬁppr eci at ed
that = equipv@amtke, dlilcekak Hans. ARE nagiL- ‘}&Mdgps h\ﬂ L vﬁn%cgnd \;a.gar? S gkill ed
. in the art upon the reading and understandfl F TRy Speci §'¢At9 85 and
the anneX¥d THHBRRDA gailed dpsqsintianios ihe alpims dlpse @mtsefemt@dedvabq inUsive Urechdnosrs
-per f or medintiyr 1t fieeabVR@RsCr | bed conmponents (assenbl i es, devices, circuits,
systens, - etc.), the terns (including a reference to a "neans") used to
descri be such conponents are intended to correspond, unless otherw se
- indicated, to any conponent whimbugerfaa Aspiibgespeei fied function of the

The apparatus and associated method may be used in the field of ion beam processing to provide

a system and method for removing contaminant particles relative to an ion beam.
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descri bed conponent (i.e., that is functionally equivalent), even though
not structurally equivalent to the disclosed structure, mhlch 8erforns t he
function in the herein illustrated exenplary embodi ment% Fel i nvention.
In this regard, it will also be recognized that the invention |ncludes a
compuier r.haadaRl e medi um having conputer-executabl e instructions for
perfornlng the steps of the various nmethods of the invention. In addition,
while a particular feature of the invention nay have been disclosed with

- I eSPECAh s§stem fOiHhhbitt8 GarSfortSepRfcib wﬂ[ﬁhﬁdiﬂaﬁﬂ&o&prlﬁﬂgch feature nmay be conbi ned

W th one Hrst ‘T seco}@’n& gectronleg?tr ‘légnegltmo an eEel‘nc lci1 %erebeg%%en {ra Persﬂh%‘n‘ansls_wrgat%e Ith dTE S| I‘ ed

and advant ageous |cu urt nore,
t he dseve fir the fpabeamh e ternB "includes" includlng "has", "having", and

v?r iants tm{eﬁquaﬁﬁﬁ locht8LHl the o biahihd linmeregieﬁ 8 th@siedd&%m @tchaegad & a p&mlty
- Cl al N6

re. i ende 0 | usi nne simlar to
e Thpepind 8 fon ot e i R ErRag e CResdf pR ST R Apmhofh SR B e
-associ at ecd: pawitlh outtapmeynt istempetatively piseriafed @fitl] atddastiopmof it dingt pndoecesisilaugodesaior

- Pr oViiglghitind réM o@{ﬁbaﬂgedwﬁ;t{agqmgtggmﬁgquvdn@g contam nant particles relative to
an ion bea 24 Februar?é 2005 Wh is clained is; 1. A si;(stemfor

i nhibiti nd"TF’F‘ér‘il?pPﬁ'F‘f‘e ) i S%ﬁteéhm?/h‘qeha Blirelity HftE?Bé’WE?SWTaEYe PSSOFiRPE Yty ng
seconrdchef the fisigodschdelecgedeer at i ng an el ectric field therebetween generally
transverse to a path of travel for the ion beam wherein a particle

| ocated in the ion beamand in a region of the electric field is charged to
a polZafhe §ystemaf elfimnlg wheien it fleptae fipld ihbsgamiially ligaed wish grayjp gheeby H@"‘E?H%?P’g

par t ifete aawkeelcriofidld dvepepiith ugf thi dhergbdyartibie apf the ip@ickdhiCl € cont ai nnment system
operatively associated with at | east one of the first and second el ectrodes
for inhibiting reentry of the charged particle into the ion bean and

wher & hbet $igenh af ¢laig [1eWessyin & alaeri field whibih dopestrepetsavel gfplasreg intoyiheclectrie dipld.

e b eKefebPprovidihd M hWrodehas fgiliad Nididy of BapdticRiwithiiefidnbsdm.and second

el ectrodes. 2. The systemof claim1, wherein the electric field is
substantially aligned with gravity, whereby gravitational forces and the
el ectdr T siitat of dadno herhateln cadh of thydirtt el sevad getiodsa frtherlcempyiges aghibstahtelly esmi-heam
3. TQ?hrrﬁﬂc%t sﬁ*dzwfpoﬁio@exli@namg s\{}&%ﬁ‘dn? pm@ t§ él@ﬁgtﬁ af@ra\fel Bl GiadviAll lpah&n% bWk am

trave asma jnto e.electric 11 t hereby providi ng an environment
to fa?‘éﬂmiafeflgf ea&%ﬁkﬁf"ﬁbﬂt ‘%H?“W?ﬂitlﬂegetwef‘hl n the ion beam 4. The system

of claim1, wherein each of the first and second eI ectrodes further

conprsl %ﬁ%yﬁn? M%a‘irﬁ‘ﬁtddﬁ eln%héﬁﬁ]amy g%t'rdg?)%%n?%%lne o % LssoQB{eP LR aft BRI INY

substanti a aralle P e sid portions being
spat iggnera)y “@é‘fﬁ‘é‘r%@ Exdiaky i§yere disgstion s ansigner psface; 9 gach 9f thﬁéﬁﬁ'i""b‘é@%‘é%s S0 as to
t her elrshmRBsurrbund thhRn Baasmit em of claim 4, wherein the plurality of trap
‘menbers are operatively associated with and extend in a generally upstream

and radially inward direction froman inner surface of each of the sidewall
por t iboHhs sygenpef dagm I further including an acceleration electrode located downstream relative to the first and

second electrodes for accelerating the ion beam a desired amount,

7. The systern of claim 1, wherein the plurality of trap members are elongated sheets of electrically conductive

material.

-8. Thé system of claim 1, wherein the plurality of trap members are slanted in an upstream direction to facilitate

trapping of the charged particle.

9. The system of claim 1, wherein the plurality of trap members have a curved radially inner extent, with respective

members in a downstream direction extending radially inward by a greater amount.
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substantially surround the ion beam 6. The systemof claim]l further

i ncludi ng an accel eration el ectrode | ocated downstreamrel ative to the
first and second el ectrodes for accelerating the ion b 1 ed
anount. 7. The systemof claim1l, wherein the plurality of trap nmenbers are
el ongated sheets of electrically conductive nmaterial. 8. The system of
‘claim1, wherein the plurality of trap nmenbers are slanted in an upstream
di r ect% dhior pleaiation sysigmeomprisiigni ng of the charged particle. 9. The system of
~claim1l, whembudcettdt@mpdinglidk tottitat @ bubltfai fochred &Y iplaampn aatitr ved radi al 'y inner

extent, wth tive ers in downst ream. di r.ect i on ext endi ng
Cadi al |y 1 S ERp RS BIREI op £yCRRRRERARS o SR FIGERY

i mpl ant at i opfrtisipgereayelewigyr fos inhiiting, manspom of parides With theedinetted; ipng fopnthe enalyringat a

?ubsg@@h@s}!sgﬁ,apquma;gFeallawjlggptg@e@@igi@ga station; an anﬁl yZi ng magnet system

~for diverting.io 0 n.appropriate r o.an. i antatiqn trajectory; a
particlo 1B e st 5 BoleRRTesh FF RS pEPe TBR bats Praniel Wa Ayoe

di verlpetd ingn &n praprfermhdofiralivyrd ings avm Gore b disytinefivavtlie tipdmtbeal, end enoval

Syst em CONpfeleiRQiccA i £adrdtbrGurbiGcthad SR ERALQbnd B Ele NS FoR bdnfloking the §le&Gd 11 C

field, the el eglrlc fie belgggnoaﬁerable to urge a Bartlc e located in an

i on HEghewgsisdishpnd serandgleggdesegnerally Kans\Res o Siredonff ravel e iS¢ avel f or

t he ‘i on beonpstransgipwined @ ithe implantatibretdtion for fréamedk wjoriemn diomnhef panitlh esmoiah glstagle s

firstyiRng SRR nafinelth! Q0§ A generating the electric field between
the first” and second el ectrodes generally transverse to the direction of

travel for®RaRge POSRinFens system appIpively apesiated b pttlest oag ofithedinst pdiseeardplscmiessterat i on
for tisssoyedehbrywif thh ciaadbpatticBifd Hciopehjad e renoval system  whereby particle
cont am nat j,on. substrate is. 0Ll E%ﬁi [ i stem
operati velytlh(e%%lg% I a?l ed Wt egtaf?sw elﬁg?tld%go%é 0 ?ﬁ%ﬂgﬁée%g%wﬁ%g%kcésﬁggg ect r odes
for epeef BF fiistepd eedmeleafodss- t he charged particle into the ion beam and
wherein the particle containnent systemincludes a plurality of trap

- menber.s_operativel ssoci at ed wi .each of the first and second, .

o1 oot oHREh bl 1 ESERERHT et ke 1S i S a0 O B pine

s ubs tferess iaed theyeleatrit fridepopdratdto gueathé thyrgedyartitlh away domvlictdirediomd kravef fortheden targd t he
electric field cooperate to urge the charged particle away fromthe
directiqgn of travel for the ion beam 12. The system of c|aim 10, wherein
‘the 'e‘%eﬁ’? Yot g]f"iT Onwhepiit Ge El&‘\ﬂ‘fsfte@é%l‘ﬁh i F‘%étf"‘ﬂaf‘mﬁf m3 poghg estris iglds 1 ¢
fi el dhereby previdifg/an prdreartinttg faifitae nhergingrofipandcles Dediaon the oab@mahdthgélagicditld, the

par tickh&SadideahEiarbdd phrilfed Ay RGAR &@ggoa Bfrafth REIE lofi plahi€! d, the electric
field urging charged particl'es away fromthe direction of travel for the
ion beam 13. The system of claim 10, further including an acceleration
el ectip.one sysecadfetin 11 firthe dichidag bh&c@dadtion elkbdrodeciomnsa linterGyiihectie punctlet tABoval

i mpl ti ' r |l er at.in e i qn. beam t desired energy

| cvor gl RhBhRA onfn FBRESEEE IR i BRI ReE OO { e herber s
are associated with and extend in a generally

14. The system of claim 10, wherein the plurality of trap members are associated with and extend in a generally

upstream and radially inward direction from an inner surface of each of the sidewall portions so as to substantially

surround the ion beam.

- 15. The system of claim 10, wherein the first electrode and the second electrode further comprise a substantially
semi-cylindrical sidewall portion extending substantially parallel to a path of travel, the sidewall portions being

spatially separated from each other so that the ion beam passes there between.
16. The system of claim 15, wherein the plurality of trap members are operatively associated with and extend in a

generally upstream and radially inward direction from an inner surface of each of the sidewall portions so as to

substantially surround the ion beam.
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upstreamand radially inward direction froman inner surface of each of the
sidewal | portions so as to substantially surround the ion beam 15. The
system of claim 10, wherein the first el ectrode and the*J&eeni2®f ect r ode
further conprise a substantially sem-cylindrical sidewall portion
extendi ng substantially parallel to a path of travel, the sidewall portions
being spatially separated from each other so that the ion beam passes
t here between. 16. The system of claim 15, wherein the plurality of trap
- menber;sTrssteaPdTcRint W vileréi &0 glualitg df ivdp ik mBad detiié £piGhalith oBinter@@iARshaded hetvitpst r eam
and rtﬁed tiraalmle%beirs a gscci) g'it{\.'et%tridlcl)cré kfngt%rpne?‘n oifﬁ'lg G ic?eual;l %%esch%f e%aﬁapt' f the sideval |
porti onSPS6as 1o Bubst antl al1y SUTPSURGPTTE ToR “Beam ™"y "February 2005
17. The system of claim 10, wherein the plurality of trap nenbers define a
Pl ur adsi & Yne@bd tohtSidichdspdrt oF PRERS wiILANI8ARam, R Snethb ARmpRIHRSHStchI IRt 1S
operative to I't.edUCf Ki p%jl c energy of the particle and to discharge the
particle. ¥ REWSFTE $Gr inhibiting transport of particles with an ion
beam t he dmtihppiricbaiprataliimge tohbcagitaapm agégion of thn elecitid frelyl with agbledty matchifg e d;
char gi,ngaparticles located in the ion beamand in a region of the electric
field wwth a polarity matching the ion beam wurging at_ |east gne of the
char ged paf#Pedt B&t AiRalhe ‘ihﬁfﬁ‘idé’%ﬂflfséﬁf't‘ii T pfiregtion pidfave g’i the Héb?aﬁ‘ha“geam and
further i nixitter ibhimigngreamt ¢fyhe ofiardethpartchvantgtbeliopbgatel cl e i nto the i on beam 19.
The nethod of claim 18, wherein the step of generating further includes
generating the electric field substantially aligned with gravity, such
t hat Grigmetied Srlaim Boyheri thrtep phesncaptipg fnthep inflpdes grngrgiinp br gleyiofisld sphyantiale
char geighep afilt &ravit®, sGdhtthabfravithitval fdms Ha @iReledBc fielh@opritch®theohe dhratdpadi8e bt her
inclyding the step of inhibiting downstreamtravel of plasma with the ion
beam into the electric field, thereby providing an environnent to
facilitate the step of charging. 21. The nethod of claim 18 further
izgcl %i]il ﬂ@n{eﬁl@d &*tcfa{h fﬁm&sg&zw\,\uﬁ&ﬁa}_&p thﬁ];]il}i&_ig doGasreaf ¢R6 of S WRP e fonEGL NY.

. The met ho cl.aim. erein jnhibitjing reentry conprises
T codnB P R s e S o Bk o] Erien g R b AL of °f T ap’ merber s,
~transferring kinetic energy fromthe charged particle to the plurality of
trap JTBfiGkSoddf chigigdther iR Ndinglins GEAI ScOGarind the SRBELERMRY slep 64 Beik® @ Neutral
charge. 23. An ion inplantation system conprising: an ion source operable
to emt ions to treat a substrate |ocated at an inplantation station; a
mass 2arete yzdeod  yisimels) dpeinditlitdting cceglincemprisesaitechafng i clapped pypicleatdnsheggigalityr om
the i J: j ' ) ' i
VAl LGSR, iRl R, BPAE iR The SABERRI R RMAP BRI Ry bl
t r anSPoitchaging Bothergsd PAAAE oparwrichsgs- with the diverted ions to the
i npl antation station, the contam nant particle renoval system conprising:

~ 23. An ion implantation system, comprising:
an ion source operable to emit fons to treat a substrate located at an implantation station;
a mass analyzer system operable to divert ions of an appropriate mass from the ion source to an
implantation trajectory;
a contaminant particle removal system downstream of the mass analyzer and operable to inhibit transport of
._contaminant particles with the diverted ions to the implantation station, the contaminant particle removal system
- c'omprising:
an electrical field generator having an upstream end and a downstream end, respectively, and operable to
generate an electric field having a magnitude at the upstream end that is less than a magnitude at the downstream

end; and
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an electrical field generator having an upstream end and a downstream end,
respectively, and operable to generate an electric field having a

‘magni tude at the upstreamend that is less than a nagnﬁ%ﬁﬁ@“%ﬁz he
downstream end; and 15 24 February 2005 wherein the electric field is
operable to substantially extinguish a plasm sheath associated with the

i npl antation station_having the substrate supported thereon, the

i pl ant at i ‘¥ireE e Pt tdd isemergtiinitstiPEaataligrextingaish & Blatmapniheath pssqripied; withgthe

I enoVimblasytioh etatic raviayle aldkieatet soppof@ictharént the afipiaatationf fa06A Btawdrdo@obtrea@naf ®Xi t 1 Ng
the dc% 1}1:[11? clle‘%ggovglfs Jtebneanﬁ log Fable! & re]::éiv%!t% & %r%tdggrtegfiong gﬁtinEQ&t a%%s@:@‘a’ﬁat
particle renbva systeﬁ1 such that particle contamnation a :the
substandpiths decrictfielfperspptor phthe quamingas partisle femeyah pysterpsuch e Patide eqaemaaion ahi nant
par t i gk aubker@Mmmtigaedst em furt her conprises a plurality of trap nenbers that
mtigate reentry of the contam nant particles. 25. The system of claim 24,
wherein the plurality of trap nenbers are electrically conductive and are

- connedt B systpmeef claiai 33, wheralt) be connjimant pirtigihsmevabsysterh Sirthir eprapriges gevtualityrof trerhe

pai r Rmbek BEHiOLSR SR R the ERRMBLAY&idIQ denerate the electric field. 26. The
system of claim25, wherein the plurality of trap nenbers extend radially
fromthe pair of electrodes, wherein respective nenbers toward the

upst rzeafhe esgmivhelaimg4.avhereio die luralig nftrdp me@Pers aFhdecgiggly gondudtivecdnd prnc@igctedives e n

the plaib@didodoledd b EIRRICTRIIRE SR T pAPRTRIIK blifk ik B Bt d1fe SR AT Nant
particles to a neutral charge. 16

—r

26. The system of claim 25, wherein the plurality of trap members extend radially from the pair of electrodes,

wherein respective members toward the upstream end having a greater length.

27 The system of claim 24, wherein the plurality of trap members are operative to discharge the contaminant

particles to a neutral charge.
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