Title: AN APPARATUS FOR THE BACKSI DE GAS COOLI NG OF A WAFER I N A BATCH I ON

| MPLANTATI ON SYS- TEM [err] Abstract: The invention provides apparatus by
whi ch -a cooling gas (302) is supplied froma stationary 8dMareh 2805t he back

side of batch ion inplanter workpieces being inplanted in arotating or
spi nning batch inplanter process disk (282, 380). The cooling gas (302)
provi des i nproved heat transfer fromthe workpieces to the process disk

(282, 380), gé@ﬂg with circulatiaon of
Cool 1 ng 11 ufl PAASERR S ERE THANH RORTHE hE CBLGE o' bARERIGHA REER N
therefrom The invention furthemviPlanNrdesomsysoemMry feedt hrough (300)
enpl oyed to transfer the cooling gas (302) froma -stationary housing (210)

to a gas chanber in a rotating shaft (270) 'which spins the batch inplanter
process disk (282, 380). In additiTECENISAA/FIRPPpar atus i s provi ded which

seal S the cool 'ﬂgprcsmit invention relates generally to batch ion implantation systems, and more particularly

10 an apparatus for the backside cooling of a waferina batch ion implanter and a seal apparatus thérefor.

BACKGROUND ART

In the manufacwre of semiconductor devices, ion implantation is used to dope semiconductors

with impurities. Ion beam implanters are used to treat silicon wafers with an ion beam, in order to

. produce n or p type extrinsic material doping or to form passivation layers during fabrication of an
integrated circuit. When used for doping semiconductors, the ion beam implanter injects a selected ion
species to produce the desired extrinsic material. Implanting ions generated from source materials such as
antimony, arsenic or phosphorus results in "n type” extrinsic material wafers, whereas if "p type” extrinsic
material wafers are desired, ions generated with source materjals such as boron, gallium or indium may be
implanted,

Typical ion beam implanters include an ion source for generating positively charged fons from
ionizable source materials. The generated ions are formed into a beam and directed along a predetermined
beam path to an implantation station. The ion beam implanter may include beam forming and shaping
structures extending berween the ion source and the implantation station. The beam forming and shaping
structures maintain the ion beam and bound an tlongated interior cavity or passageway through which the
beam passes n route to the implantation station. When operating an imnplanter, this passageway must be
evacuated to reduce the probability of Eons being deflected from the predetermined beam path as a resuit
of collisions with air molecules.

The mass of an ion relative o the charge thereon (e.g.. charge-to-mass ratio) affects the degree to
which it is accelerated both axially and transversely by an electrostatic or magnetic field. Therefore, the
beam which reaches a desired area of 2 semiconductor wafer or other target can be made very pure since

-ions of undesirable molecular weight will be deflected to positions away from the beam and implantation
of other than desired materials can be avoided. The process of selectively separating ions of desired and
undesired charge-to-mass ratios is known as mass analysis. Mass analyzers typically employ a mass
analysis magnet creating a dipole magnetic field to deflect various ions in an ion beam via magnetic

deflection in an arcuate passageway which will effectively separate jons of different charge-to-mass ratios.

Ton implanters may be separated into two different categories. The first category includes serial

ton implanters, in which semiconductor wafers or other workpieces are completely implanted with ions in
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gas (302) applied to the back sides of the workpieces fromthe vacuumin
which the front sides of the workpieces are inplanted. 23 March 2005 AN
APPARATUS FORT HE BACKSI DE GAS COOLI NG OF A WAFER | N A BAY&areigRp0S
EMPLANTATI ON SYSTEM TECHNI CAL FI ELD The present invention relates generally
to batch ion inplantation systens, and nore particularly to an apparatus
for the backside cooling of a wafer in a batch ion inplanter and a seal
apparatus therefor. BACKGROUND ART In the manufacture of sem conductor

devi ces, i &l faghioanthit tyemofiimplaaterdneusieyis pacle waskpigwdurunbadgptedyothigld; ansenppt thes |
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beam and directed al ong a prédeterm ned eam path to an 1| antation
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structures ext eRgdiongard hpMeA it 1he WoRkBic&QUlehiSs Snbtalbd el MPWRIRE Ay SlseSh@piQR -
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mass anal ysis. Mass anal yzers typically enploy a mass _anal ysis nmagnet
creating 3hedvsnicsesrapngtndesinbls qantaringtion therepf. ordouisths BRY pads may causrcapasiiive vi a
nmagneti ¢ cH@Eheo! tHeNvdrkbickts. ahid) HeR BARSALENAN Nbd ¢ iMbrlobedebkBCibh i} ntation
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workpiece heat sink pads, and which provide for improved heat transfer away from the workpieces.

DISCLOSURE OF INVENTION
Embodiments of the present invention are directed to a system and apparatus which provides
improved heat transfer from workpieces in a batch fon implantation operation, while eliminating RTV

pads heretofore employed and the problems associated therewith.



~inplanter difficult

ion inmplanters, in which sem conductor wafers or other -workpieces are
conpletely inplanted with ions in 1 23 March 2005 serial fashion. This type
of inplanter includes a single workpi ece nount adapted t@3iareh 8¢0xupport
the workpiece being inplanted. The second category of ion inplanters

i ncl udes batch inplanters, wherein a plurality of wafers or other

wor kpi eces may be inplanted with ions in a single batch. The workpi eces

bei ng i rrpl anted are .nount ed | n indi vidual workpiece nmounts in_a rotatable

process di sk. ThaCHdrIeH MR Be firpaspretofthednyeptignetaere {¢ Proyidsd wa batsh jor dmplpierayith
pedestal s zeﬂéta&BH ipRGes® HISN\Mvdlgfaf JR4E &e@ﬁﬂhﬁce Rehit QR to tsnkpeort REAmBSR] Whrkkiedt a
slight an eso ast se _ce |fE‘9 1for(gp?to keeg%&tgof%gle es seated
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drive not oaealmghﬁonteﬂesﬁhhm&fenfmnitm:@bmgﬁ@o@tﬁpﬂsmg present ions along a beam
path offset from %hf L SPuat |Fton[rlle%rl1 ams%évp ‘E) Qcess dtISk and thereby .to

i npl'ant i ons SALUE Lhe WOTKplacss mqen SRRSO %L heam path. Thi s
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wor kpi eces are nount ed sing I nternal passages tﬁrougﬁ ch cool

fluid sucHhelacksigesf the workpiees progimate theperiphéral edgaroved  from t he wor kpi eces to
the process di sk through vul cani zed rubber or RTV pads on which the

wor kpi eces are seated. The RTV pads provide sonme heat renoval by
transferring hdBtceardascs mithihe rgsped awestfithe lnvﬁmlﬁ&leﬁ@fedlsﬂowaﬁ/@\ﬁek’awh ion
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t he V\orkplﬁlgps addj ti on, the relalvely stlck RTV resentl |l o ed
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wor Kpi ecegelefhngp 9 tH ﬂ&{tﬁé eration, while elimnating RTV
pads heret%gfeorg e B e e pro eén% associ ated therewith. 2 23 March
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I n accordance with the first aspect of the invention, there is provided in
a batch ion inplanter with a rotatable process disk having at |east one
wor kpi ece nmount adapted to support a cylindrical workpi eeg MdrelyR0Ogs a

peri pheral edge in a plane and to supply a cooling gas to a back side
thereof, a seal apparatus for sealing a front side of the wafer fromthe
cooling gas, conprising: a ring-shaped support nenber nounted on the

wor kpi ece mount ; and a first seal nenber nounted on the support nenber
having a first portion flexible with respect to the support nmenber and
adapted to enga i f i.d f the workpiece pr.gxi mate the
peri pher al edgeglﬁggcé’ g‘%{l&tvﬂ@ tﬁer tgiﬁ?%g I cgéi(%fe "ﬁﬁ%o\?\btlg?(rf)ilsepé% ’4e§6%a %tgéh ¢o8 Eﬁ?\néer
gas; wher eiwith i eotitibis proprss disb haaig sthleast pnes orkpiede mrevmb edapted rip suppers aacytindical
ext endi ng LR gg.g,h i t rkpd - O e
peri pher al edgé‘%e ?%%ggg r a%%gdﬁﬁ%ﬁéa{ggggﬁhlya@gg?@ géﬂot %ECRP%%%}%E% s
there is pragpteiesdossalige pfowpide efithe walgs gy the coplingigan comprigingbl e process di sk
having at |east QR WHKRIPBSEmIRE mAMBPEES: {OKSiERRMLt @2 ¢yl indrical
wor kpi ece having a peripheral edge in a plane and to supply a cooling gas
to a back side & Wersedmembers pgpntatonthe pupgort Bembes Jraving aatﬁqt esh portigny dlexble tith

waf er from fefRctGodhd gp@tmemb® MRid &iapBd tPedghftOa dr fhe RKsTde BB MRekorkpiece
mount ed on the work |ep§§rfl{%%unt; al .nenber. nounted on the

p nd_a fjrst. se
support merBeHmAE e Ry gito ????‘Fgﬂ“tﬂd%ﬁttb‘f@or 1gqg opdhoplingggsiamh support
menber and adaptaegcdnd seqlGagtbeR MAUntddn @ stigpert haedtsi dadahvihha MaskPhecadly
proxi mate th eri et the front side of the workpiece from

) heral ed a
Phe cool | ngXadRe it RRaRFo pfeakcs S6yaiE Bt Bivkaibesiount opubidea e FBiash fesapror
cant i | ever edemtgdiaad thy wailipisametuyt swletvhll r espect to the center of the
ri ng- shaped support nenber so as to pivot about a circunferential axis in a
direction generally perpendicular to the plane of the workpiece. 3 23
March 2005 | n aduescdsiae withtthe folwth dshéct df the pevettionf thérbiés prowidedtai bateh idgriempianies
provi ded i i ' ggyg | [ b| r di,sk _havi at
| east one H?ﬁ%?ﬁe‘c’gz’ﬂ r?ogﬁln{()pgd&’ pt e%a g @“@ﬁ"ﬁ%b"’? ?‘{)%ée?;/alvlﬁﬁ% rll%glglfe%l e ek?oni %E%E%le
havi ng a pérdcphdiskicomplisingi n a pl ane and to supply a cooling gas to a back
side thereof, a,sRal n.3RARA HSunf WansEd dy f eS| . the wafer from
t he cooling gas,a corr%nrei sPﬁS: a I‘nI{h aPsﬁape{g}gg%&%eﬁélr?%@ag%unt ed on the
wor kpi ece nount a;gasfe¢d pogtadapied to @rcopig igesdd 2 back side ofthpperkpiessenber  havi ng
a first seal ponLtiRehblexbidtSneMblmot-RSIRY i wo hodgeoer and
adapted to engage g Sgrti%ﬁr% ofe t he %acks?g{gao%ﬂg V\D%Eg% e(g):e " proxi mate the
peri pheral edge atfist seebmnerlice mouaad onsthelgipprt mprmboridiekipg Bt Hortipm flerriblecwit resmert
gas; and a(sgg 1% BnbdFeiFh @laplR mng%e(%rbgﬁiaﬁ o%@%@de@ﬁﬁ%orlﬁafb@e hRdkiRge e

a

radi al |y out rmly extending rib apted to engage a si dewa of the
wor kpi ece rvsi\?ﬁﬁ Waplose! e figntsids pf e vorkeigee from ©e ¢AoHRg gas; and
a second seal member mounted on the support member and having a radially outwardly extending
rib adapted to engage a sidewall of the workpiece mount to provide a seal between the support member and

the workpiece mount sidewall.



menber and the workpi ece nmount sidewall . In accordance with the fourth
aspect of the invention, there is provided a batch ion inplanter rocess
di sk pedestal for supporting a cylindrical workpiece havggylaéCFpEQ%heral
edge on a rotatable process disk, conprising: at |east one workpi ece nount
adapted to support the workpiece in a plane;. a gas feed port adapted to
supply a cooling gas to a back side of the workpiece; a ring shaped
support nenber nmounted on the at | east one workpiece nmount ; a first seal
nmenber mount ed Toercemdence wishte fifthesiens of thaipyeagom theferisproyidediaibatah fon énplastes wi t h
respect  tfodeRQlisk YRR o ¥EPeRing 2BinASaPHGRpitR hEEANRiPheRPEdgk 8 a Riatdbie
backsi de of the_workpiece proxinate the peripheral edge to seal the front
si de of t HEGRAIkiceRBISH M t he cool i ng gas; and a second seal menber

nount ed on t he ;6RRP&TkWoRBRRSHoid SHabRY IoRGpRr iiRAllicte Mlpimedl y ext endi ng
rib adapted to en of the workpiece myunt to provide a seal

gage a sSidewal | )
bet ween t he suﬁpsa%fggdrmﬁﬁaﬂrpte&mwlﬁéCMP&ﬁS&%baﬁ%ﬂﬁﬁof&emmq@: 23 March 2005
I n accordance \rinB-shaped dubfdriineasipetbuntl oh fR af 1BMEHHe W@ kpictdvabdit;iafd pr ovi ded a

batch ion inplanter rocess di sk pedestal for supporting.a cylindrical
wor kpi ece havi A& égﬁe‘Bﬁ%%“m&%@b{D"B iegor pemperFahe. ﬁﬁﬁt@&m&f%@e with respect
conpri si ngo thatsugped siembareanivaddsRet &Cagimuortid @p the Badkeids oftpowbrkpibe pradidiie hee
in a plane,. s, feed paort a dto supply,a cpoling gas to a back side
of the worpl'z“]i?'}i’ehg%fg‘?dg?;I%rsf’arllg-‘3 & ﬁlétﬁgagfstﬁ‘f)gfil}%?w?ﬁf%épe ?%B?ﬁ%a& on the at |east one
wor kpi ece nountwhemindheafisi poston de fivg rviod membermnis dekilde int Hdirestignerdendiaido er the
having a f} or.t i flexible with respect to the support nenber and
adapt ed t&’l]%?lé%tgee&% %ﬁ‘%ﬂgn of the backside of the workpiece proximate the
peri pheral edgevhereingleirstipbtior obthe fisst el nedmbeh és cansildvpiee cadially owtwaidly withabspeny
gas; wherejf St ' f iy RS ﬁgﬂ' | €5 3;
directi on%e?%@%&ﬁ%f%’?ﬂ%ﬁe’? E@p&fpt) %ﬂgerpé at§ ﬁ?ﬁ&g%bl?pl ece, a%ﬁéah ergﬁaﬁdnjf gﬁl
first por tEesellyperpindicplanta the plapg of thersdipierss cantil evered radial |y outwardly
with respect to the center of the ring-shaped support nenber so as to

pi vot about a circunferential axis in a direction generall {gger pendi cul ar
to the plane oflnggserdgnse R the sixthjappegtof Bie dpyartion.thertis prosided sonethedsofssquripg at he

i nvent i onwdriided td SprBéayiisie dodpridiighod of securing a workpiece to a process
di sk, conprising: nounting a ring seal to the process disk using at |east

one fastener; MOUBIEATINEGA ehoprPrsst disleusing At irastonsfpstéesdl ; and providing a
seal between t Qgpivahkide Soekphdd oh the rik 3@ %8d di sk using the ring seal,

providing a seal between the workpiece and the process disk using the ring seal,

wherein the ring seal comprises 2 first seal member and a second seal member and wherein
providing a seal between the workpiece and the process disk using the ring seal comprises providing
sealing engagement of the first seal member with the workpiece and providing sealing engagement of the

second seal member with the process disk.



wherein the ring seal conprises a first seal nenber and a second sea
menber and wherein providing a seal between the workpi ece and the process
di sk using the ring seal conprises providing sealing engalflerabrid008f the
first seal nmenmber with the workpiece and providi ng seal i ng engagenent of
the second seal nenber with the process disk. 23 March 2005 To the
acconpl i shment of the foregoing and related ends, the invention conprises
the features hereinafter fully described and partlcularly poi nted out in
the clai ns- Theld tk pesqinpliphies of thetioregeingrand rdkted eandy dhedavedticmyomgrses the fabiresh
in detail eRidaAdHully dekb?n%é@énﬂ‘ﬁ@rﬂ@tﬁﬁ@%ﬁteﬁfou{ &hd OMBR T QOllom%%scﬁEﬁbﬂ%é il €

i ndi cati ve, however, but few o6f the various ways in
princi pl es2ngeEed I‘f@“i‘%&éﬁt foehy “hﬁ?ﬁmbée“aé‘n‘&‘wg‘@ aspycirel the wention. Hhes AtPadeareand
novel f eatindiefivehowdi@r, bNugAtfew Rf e vhridde GAYEIn SRR B bridcfpRBot e inveRtioh Gy

det ai |l ed des | on of th |nvent|on e si.dered ip conjunctiopn W th
t he drawi ¥ ? %P g%ﬁﬁp? Q%UW@NE%mﬁﬂ?mq‘ g the
schematic fb]l(ﬁﬁ]kg ditaﬂgj’d&m‘hpﬂldnuﬁfhb aiverlign henl cofisidered hrmhﬁﬁdtﬁﬂwﬂyﬁé @ivings. Whi ch
the present invention nmay be enployed; Fig. IBis a side elevation view

partially in section illustrating an ion inplanter for ion beam treatnent
of a workpiece; Fig. 2 is a sectional side elevation viewillustrating a
batch i npl anter spindle assenbly having a cooling fluid passage in a
rotating shaft; Fig. 3 is a sectional side elevation viewillustrating an

exenpl ary wor kpi ece support spindle assenbly having a gas chanber in a
rotating shaft adapted for receiving cooling gas froma stationary gas
supply through a rotational seal in accordance with an aspect of the
present invention; Fig. 4Ais a sectional side elevation viewillustrating
anot her exenplary batch inplanter workpiece support according to the
invention; Fig. 4B is another sectional side elevation viewillustrating

t he batch inplanter workpi ece support of Fg. 4A; Fig. A is an end

el evation view illustrating an exenplary seal in accordance w th anot her
aspect of the invention; Fig. 5B is a sectional side elevation view
illustrating the exenplary seal taken along line 5B-5B of Fig. 5A: Fig. 6
is an end elevation viewillustrating an exenpl ary wafer pedestal with a
cooling gas feed port in accordance with another aspect of the invention:



Fig. 7Ais a partial side elevation view illustrating the exenplary wafer
pedestal of Fig 6; Fig. 7Bis a partial side elevation view in section
illustrating the exenplary wafer pedestal of Figs. 6 andd WMarchFQ95 8A is a
top plan view illustrating an exenplary ring seal in accordance with

anot her aspect of the invention; Fig. 8B is a sectional side elevation
viewillustrating the ring seal taken along |ine 8B-8B of Fig. 8A; Fig. 8C
i s anot her sectional side el ' ' i lustrating the ring seal taken
‘along line 8CG-SC of Fig. BR?&%E’.%@%W@,O&&“%PW%S%% elevation viewin
section il ust Fat iAg atsttemasxaeR|dpmiihngaiag ad iof fmghingSon Sdem §GvHRIAGRGdgh: Wi t h
a waf er w[{vmgg%g'belii glo gdA is a sectional side elevation viewillustrating
an exenpl ary wa &t ot r’rﬁ 'n a closed or clanped position; and Fig. 9B.is a
sectional si deFal Byatsidncivvgm viky pstallatd sagiob Hmstvaafiean iol apRnef foFbgbea@A i N an
open posi %Mnt&%%@gm% MODE(S) FOR CARRYI NG QUT THE | NVENTI ON The
present invention w now be described with reference to the draw ngs
wherein |ike Figf disepstionplisids ddvetiauviswiibestiating 2 bafieimplagted splodic edseminliasing a

t hr oughouteoliddiid ﬁggihg%tmngggag@s an apparatus by which a cooling gas is
supplied froma stationary pressurized gas source to the back side of batch
ion inplant er Figot Bpretiew! Hes sryatiorpieyilsaaing amexenplaniwegpisee spiorabinde bat ch

i pl ant er a¢BEBESingh S chahtRr i QQbihthg sha@ta8apkt QHrL8Sink FRVAY £4 frbﬁ%a&{nﬁ-? glser
fromthe workpi eces to the process di sk, which may be advant ageously

conbi ned SWPPIK YETUER BTOHAEPRA SGT N ASOBRNCE WER £ PGt SIHbeAXASHN PHEESRes in the
process di sk t Big. 4R0vtibhieside divairc@dRedahg vk aphry Theh inpleet | on
further includes a rotary feedthrough enployed to transfer the cooling gas
froma stati %ﬁcgf‘yl}’pﬂ%ﬁ%?rﬁégfoo QYHY%% hanber in a rotating shaft which spins
the batch i npFigmnbes aqpriecessondissik cletaiomde fiuanringhsiaath afd: SbtkpieteSupport
provi ded yhich,seals the cooling gas applied to the back sides of the

wor kpi eces f¥om the vacuumin which the front sides of the wor kpi eces are
i npl ant ed. TheFigrmAenti end eleluion ivieprilbyieging entehplam sfabin acoodiance ¢t e ter aspect

el i m nat egripakehfdyl ate transfer, wafer sticking, and wafer capacitive
chargi ng associated with conventional batch inplanters. Referring nowto
the drawi ngs, PBgB iiassclingksidestesation mew disgrting (e pxomplarypea trkeralong linadB-$h may
be enpl oy@sk 54 the batch inplantation of one or nore workpieces. The

i npl anter. 10 cgirrpr_i ses a termnal_ 12, a beanline assenbly 14, and an end
station 16. THESt%H M sRaelerasiop e jipseuanan semuigy MaEr roespbist vewoling sagfesdi gh
vol tage pgunes acsetidpkywidPanothBspeiof3RuveRiod0 produces an ion beam.24 which is

provided to t hﬁg. 7A is a partial side elevation view illustrating the exemplary wafer pedestal of Fig &;

Fig. 7B is a partial side elevation view in section illustrating the exemplary wafer pedestal of
Figs. 6 and 7A;

Fig. 8A is a top plan view illustrating an exemplary ring seal in accordance with another aspect of
the invention;

Fig. 8B is a sectional side elevation view illustrating the ring seal taken along line 8B-88 of Fig.
8A;

Fig. 8C is another sectional side elevation view illustrating the ring seal taken along line 8C-8C
of Fig. 8A;

Fig. 8D is a partial side elevation view in section illustrating the exemplary ring seal of Figs. 8A-

. 8C engaging with a wafer workpiece;

Fig. 9A is a sectional side elevation view illustrating an exemplary wafer.ciamp-in aclosed or
clamped position; and

Fig. 9B is a sectional side elevation view illustrating the wafer clamp of Fig. 9A in an open

position.



beam i ne assenbly 14. The ion beam 24 is conditioned by a mass anal ysi s
magnet 26. The nass anal ysis nagnet 26 passes only ions of appropriate
charge-to-nmass ratio to a target 30 which may include a 2dMar¢mePO0%r ocess
di sk (not shown) having one or nore sem conductor wafers or other

wor kpi eces (not shown) -nounted thereon for inplantation with ions fromthe
ion beam 24. The conditioned ion beam?24 is thus directed toward the

target 30 in the end stﬁjl on 16. Referring also to Fi 1B, anot her
exenpl ary batch ion inp %@ KR GARRYINGS ?ET@EINVEN&H?Bh one or nore

aspects of the 'Ibdfﬁﬁsemﬁn\leﬁtw&ﬂﬁllmwsch&daﬂm%ﬁﬁ&@%ééfa\ﬁﬂ%ﬂ%@ﬂh é”m ant er
a bean i ne

assenbly. Tpgeelilmel RSB 6 foet ke Sepeprora e I%Bgéﬁ?mamwm
steel bel Iwiska cxolimds} ig sipblBsd fivini CdtatiomarésSurlyey g Bttce @f thd hiek 8Ahesialibon 116

with res 115 0 cts the end station 116
And the. b Sk By i B5R € Khhfp oe Binp B P o i ereCms ik s sy
chamber. 12 proyides improyedrpediwewstr from taseeipizcss td B2 proElQﬁsz:YwhlSh ﬂnimﬁr ted to an

i oni zabl e zglaR he. pl asma

General |y, pogg‘?%ﬁsgg%%%gggt?g{ﬂ%%ﬁ%%%g ntg%%ﬁ%ﬁﬁhgasts% &P §§é’ﬁ?55 ﬁl'%]\f@ntl onis
appl i cabl &% ‘E‘i/‘gaﬂ‘gFFﬁ"d\FbPPéFf’éieﬁomeé'%ﬂ!Pvethncfvrﬁmamducgen@ramfe@ﬂtm&wgh thglogaw ce

112. The pasied hy®olifiss @crr@aﬁﬁoh b &aﬁ{békdé Jafn S harmber
120 by the iaqn _ extractor assenb % a%'ig rrlose SQ&W%& g’of

el ect r ode S PITPRUL Proress digit: o acidﬁlé’% adﬁal éBPP’?aa’étScPFO‘” whihesls @2 QOOIIQBM rmplied t 0

extract atohiedacka8s &'ﬁheﬂibﬂipﬁebéé&roh%va&[uﬂﬁh%ﬁhme%ﬁgxd%ma%oﬂ%%ges%d to
accel erate lih tracted ions into the nmass anal ysis magnet 114. 8 23 March

2005 The NRSSHnafyy F@OWQW&"“’IiSAPE?WﬁW‘i"6?@3?”6356&%1@%5?%‘6%3 Epnsfgn wafer
appr opr i attkichaxdgefd czpatihs chagihPassdofatet Reh baaedibnebamsepiets. 115, which

conprises a re o I w1I‘2 beam neutral i.zer 124. The nmass
anal ysi s rragnel{i&é&ﬁé? H@#ﬁl g% a5 ﬁ%g%%%%ﬁﬁsﬁ%?xﬁmﬁ%'%lpﬂﬁﬁerdoﬁﬂ%@d@é\%y 139

def i ned bympleyed in gie bptinignpiabietion of oaecthe nhaqumgaiesesd&hmplaszeﬂm&omﬁsa@dta&mm of

which is m o enl agm 128 that, propagat es
Bl ong ¢ hi o SuebiEd seindy XEGULH Bl Mioh 14 e M1y AR i oh by Ty e

nmass anal yughsoliagg Aeter upaly zﬁoTl?ee?fe%@tlm momesamimhmpzdoﬂmhas mro\ddtaltcg:ﬁe t o- mass
ratio. Th&mﬁ]ﬁd&@ﬁ@ﬁﬁy 84) Crhe R ibedd} B4 i %dﬂgnehlgk§ isgﬂlﬁ{s £é Crpd I lsg.nal.cl:)%}sr ent

controll ed %/ éont rol electronics he eFect rTCa
t hrough t e PRPassehPYitioRyRE 2pRronriRie Ch"éﬁrf@ﬂmislraﬂot‘m BLEgHOavhirh g incidnne iy

133. The glipskik (noageval) hevifg Gk 6 Bk SaScohdiRiol AP 6L 28cbiLcIBYERGLENT t he
curved beam oma first or entrance_ trajectory 134 near ‘the-ion

sour ce 1ﬂouf’lgg&’“g%‘g%rﬁﬁplﬁ?m@%|“P”’t‘9“éf’8‘€lﬂlﬁr“}“ be'Bz’ﬁe’B‘F condisiopedden bermgd ldwsi ng
123. Pordtm@quO\ﬂMemfgdtan:Biheafdstah&x fseam 128 conpri sed of i ons having an
romthe curved

i nappropriate ar e d Jected awa

trajectory and | ntr%%{ %90 Iml %‘er ehe"?ﬂ I}J‘E‘Bﬁ?tﬁﬂloﬁé illusimated; i vhich gne
manner , tdi@owaspeas of ik prasens Blemublomhm aﬁmagamngedimysa I’Ig]pthﬂt&' 0o kdmgiQ%e 1 ons
in the b%@x{gogrgegl Imrﬁats]s Q’n@l\fgs m&é?lgt Iq?( Sa'b% eqmg Qsas‘x[.ngo(?y {lg, ar{ﬁ a target fEr end station 116. An

.‘expansxble stainless steel bellows assembly 118, which permits movement of the end station 116 with

respect to the beamline assembly 115, connects the end station 116 and the beamline assembly 115, The
ion source 112 comprises a plasma chamber 120'and an ion extractor assembty 122. Energy is imparted
to an jonizable dopant gas to generate ions within the plasma chamber 120. Generally, positive ions are
generated, although the present invention is applicable to systems wherein negative ions are generated by
the source 112. The positive jons are extracted through a slit in the plasma chamber 126 by the ion |

- extractor assembly 122, which comprises a plurality of electrodes 127. Accordingly, the ion extractor
assembly 122 functions to extract a beam 128 of positive ions from the plasma chamber 120 and to

accelerate the extracted ions into the mass anatysis magnet 114.



The resol ver housing 123 includes a term nal electrode 137, an

el ectrostatic lens 138 for focusing the ion beam 128, and a dosinetry

i ndi cator such as a Faraday flag 142. The beam neutral i z&3 Mapeh 2Q05c| udes a
pl asma shower 145 for neutralizing the positive charge that woul d ot herw se
accunul ate on the target wafer as a result of being inplanted by the
positively charged i on beam 128. The beam neut ralizer and resolver

housi ngs are evacuated by a vacuum punp . Downstream of the beam
neutralizer 12%emess pyysicmppneilt f"B?FO‘.‘LSl‘BPaSr?\HE%’r?“*? HEP arpEprigte ghasge-SHapagio

wor kpi eceao gidppailike aagemaryones»smmcsiﬁp&séﬂa fdODMRr MdRkifd1 23WRd £hBminuifzel Iml and ed

are nounted. The roce 144 resi des et pl ane. whi

general | y© as?fé‘?lﬁsésr{g?%‘ﬁfl i‘? Wlug?laéﬁﬁv‘é ef'erT%gngl%‘cﬂt AESEY %#éief‘??ﬂ(ééﬁ'l beam
The pr ocessniglinsiéar 4didaliavidgaide mallsStateipaatibd & which 1§p}bﬁﬁdﬂ®ybyaoamffpfﬁtﬁ;5 13546. The
i on beam-h &S, wafers nou edt th cess di sk noye in a
circul ar lth b§a§ﬂ]f2§ ?aﬁmsba#\onf%és Pam b agf aeﬁi?) g‘e magb"it\/ggﬁéﬁﬁﬁgsd%fjﬁt 162,
which is maﬂeanalmsen@etllﬁmo ofect iviyof pandppr:bﬁzﬂatmaﬂgha-mumrabeameamﬁgmhed waf er W
so that tcﬂ@nt&tﬁﬁ gﬁﬁ:s Bﬂpagﬂm u@‘géiéllﬁt ﬁr@oﬁe Qbﬁtr& Qécﬁ' 1895' 1@5 whlcﬁ'a tthg %Q n§c§

i mpl anting 1ons onto a wafer or other pl ece, I's

wor kpi ecetmeghtheonghihe field windimgpef g rrdgeqt é¥4rtbrm§hm rmgcl@lcorlnectqrrlé?veﬁp digpiem ni m ze
ther mal  dRERGE l@cdubs the WK bk 85w nfseé 8bdg tMuﬂ@tY\betaﬂ phthd 29 aom aﬁﬂ?é&nmce

i mpl anter- spindl e assenbly 200 is illustrated having a cool |ng urd
passage JOECPH L3¢ negtihs iopgoustd i oagerond g eEhgeclRy BR %&elf?fgl"fﬂg ?ltﬁmeézi;]

wat er) i PofiohCiab akerhst o E pkindes, BRfsed SIRY BhvidgaR maﬁprglﬂfaétchd?&-tl@fnﬁ%ﬁ@ di sk
206 vi a procgss di sk circul ation passages 202a | ocated in the rocess di sk

206. | n COTEmEET BFY TOBHPE AUy S RISHPR AP R dFstadhed an R‘?\?“’r‘i‘a’sbe%é‘ﬁdiﬂs’@dml this

wor kpi ec enalﬂﬁﬁd,nlicSnag(xd’ﬂ(DM SRR )hel resopin@ Kbl erg S 3a) e lion®fn thhREmBds Wiignsler
bet ween the e 0r Kpi eces %not shown) mounted therein and the process disk
206. The "SHEFTS JBRTE S I &bl y mounted in a stationary housing 210 using
beari ngs 212 {1be res@teaativwingupiincudsnt @rmical clotuvds 1307 dneceanpolreni3s forGdcusipown)

V122 S yAngl A d Mg e Ll phiag, ol Sookag LI duiiguan
wor kpi ecéncingesritpiasthashoierr 16t ddr osusrahiziig teavpositi woreres Gatetouldfotiverdse asqumielaegpnfiter
renoval %Ja@aftrag b A me%agars‘p@a%d bl R bRVl RRRled ';oe.rs@mpga&ﬂe b2 il amepat ion
of the p l ens associated wth RTV are désirable erring now to Fi

3, an exéﬂiﬂ%ﬂhg?r BB aWrPHP%EFfE%’?Y ANEPRFIREER 1y Rstnireap ohtr keamgstibrey 1250 is

i 11 ustratigdnd Raide C1d, Ahich WoILEN a isk-ARSRRMkie RIpEOH HBrae@OkikinBidas di@m a

stationary source 252 to the backsi de of one or. nore wor kpi eces (not
shown), HiECe BrRalRE! #F PIRVET- diperetesuiisk K rsidese ﬁt‘af$‘°‘h?)é‘l’ﬁ‘7héfﬁ is gﬁm@ly
assenbl y p%&dmmhﬁxea@doeyeﬁﬂ»eman af B lani teim.| THRlpestkss tislo M4y Gk &8 shidyd NG an

ion source (n S rOV|d|n i on e ot shomm) The
spindl e éssrgéﬁ%%’yf rﬂ%‘%“? %E l?%’fl‘é%’"ﬁ Z%Ftwuﬁtﬁméﬁpé?ceﬁgw asIh% PGy an
out er surirate pa%&haamli s&dlioh MItetiaybd raﬂ.ageezomt abeilii phinnTH2 kit Th &k intseCiiviof y 262

wEN 2 b BAYLEY, AL 0P8, B89, SRLPALSRYY Sl HiEpHRUST MO 254

In the course of 1mp1anuncr ions onto a wafer or other workplcce heat is generated in the

workpiece, which must be removed therefrom in order to prevent or minimize thermal damage to the
workpiece. Referring now to Fig. 2, a batch implanter spindle assembly 200 is illustrated having a cooling
fluid passage 202 in a rotating shaft 204, through which cooling fluid (e.g., water) is circulated to provide

- heat removal from a rotating process disk 206 via process disk circulation passages 202a located in the
process disk 206. In conventional batch implantation systems, RTV has been ﬁsed in workpiece mounts
{not shown) to provide some level of thermal wansfer between the workpieces (not shown) mounted
therein and the process disk 206. The shaft 204 is rotatably fnounted in a stationary housing 210 using
bearings 212 forrotation via a motor or other drive component (not shown) via a drive gear 214. While

the circulation of cooling fluid through passages 202, 202a in combination with the RTV pads in the

g



chanber 264 extending through the outer wall 256 between a first gas inlet
opening 266 in the outer surface 258 of the outer wall 256 and an outl et
opening 268 in the inner surface 260. A shaft 270 is rot& Mareh 2R%nted in
the interior cavity 262 of the housing 254 for rotation about an axis 272
with an outer surface 274 extending axially between a first end 270a and a
second end 270b. Shaft 270 further conprises a second gas chanber 276
extendi ng there through between a second gas inlet opening 278 through the
out er sur {YERTFAAGE hisherciofpat achiovag seimrietehef hsasiokids fondn@YQbf kehdroeof . A dri ve
(not  showmykptees, iRfroRAGEY Rhov kil thi Litina@Bflora 00 SRl #éPart © Provi de
rotation %Lsirméa shaft 270 with respecI'Ea to thegﬁ?]oussita%gm%gazw’gbouta’%xi s 272.
The shaft. I's slUpported in the cavity 262 of housing 254 using rotational
bearings 280. Aeforringess odigs K, aA8Renpfary Bt ol wohSieseamnd &1 foot he
shaft 270 f.0[ £[81ti§%ei on %la&ut af%he axis. 27%, and g%lr?pr‘i g%s Sgl c,%%tzeg&r%lygzg?ti on
284 | ocat ed al ong- Fhe axra: 533red g pEyide Gpolipg gas Tigmdsttionasy spgee 258settendi ng

| at er al | y besistigeenf ileypr fnpwotkinieces €k stfowp) tntab@idan@4vith Re &psdt 81 Bie H&Bn: GRIRLLSE a
wor Kpi ece oMb g%g i.al di ed fromthe axis 272 and adapted to
support a workpi éce ﬁ?g e@ﬁ% ed)mﬁﬁe%é%“rﬁnp SHRPPRIL AR bayiog AR 9P SUHCE 610t shav®r | as
vel | as aljaevidigeiguyien tvorkpigee (Fiehqumb (Bs spintilsisse2®l doniplisees h@@RPIs4S@E 2@ t hi rd
- gas _ chambes AR 2saaNd e Gilhsg QT aeAL 00 en the second gas
chanber 276 in the shéaft 274 and t he 3"3’5‘%5@8%0‘}? mlﬁ@ﬁ”f’ﬁ“‘lfﬁ%‘”’%gggmhé‘ce
nmount s 288! FHE fbIRprEseconhsin end B6ad The boysingidid Jur@Btroaipdes CasqY Ses a

rotary feetlinbsracigRtenditl fioouh o dhebr whil 256eGRNT I GaL ] é%ﬁ%ﬁn heQutlet
openi ng 268 igsé‘ge i nner gél?rfacer%o ofcthe outt%%lle\llgﬁpgrg of“tﬁ%%llt%i ng 254

and the s&E8H e Yal738 ARdAG Cotgorsping ReS ia Mgfnnersrdace PHE pr ovi si on of t he
rotary feedt hachgh7GReowamy hilfed #hChaARek Sy 2680 t%?&usi@%ﬁ%?go £BRRGS
(0] e

L
provi si on . ﬁq| n as 302 fromthe gas source 252 t acksi de of
the wor kp?"g‘%‘ég (n%‘tﬂgg talin acﬁ%{fn?‘ﬁad‘i’grf“laﬁ%b%?%ﬁiﬁé*é@dr?ﬁ%éa%@“fﬁ@ﬁ 270b.

spin _nijng $hafy 2T0fpttentoaprisna se_abrxarge@ha:hlsep}zma_dr‘lheg?chcré mg@tez&;é&ﬁ_aﬁ‘ef:&fagbé i§1ech_

Phe se. offSats Dbk Bler soREE5Ha Rl ok g1 riamiagRO rEcE oot A tndasit o
288 accor PR mAobemeagehvidriiniond 270k bixivssheda70eb provinaiotadon efinelshar oRueNt i onal
b cces to Pha o ORHBE SRE82% e Bl it By e e St

del et er i JI8UWRPEAINE 280- t he RTV on the workpieces (e.g., sticking,:

particul ate caonprodebstkiz®Nis roaRardnliha4e, I} i ke) .may. be.

el'i m nated,or. mnim zed, ]gn,d the heat ‘?%ﬁis?g@?l}%%&t%’g?%‘%ﬁ% %bé’gés/[he s

i mpr oved. * FRGHEPTSELHECIEEPOrtion 384 losared dlogs the geis ZRiahbehe oemoicpedettas 286t he gas
cool i ng  reyndie lentlyoyeerdy Front @B EinRABIr@I 28k t Bhafstatti s EMRIEL ) w gﬁéchﬂﬁm{'z n order
to furthegel nprove t(p _heat transfer away fromthe workpieces berng

i npl ant eg'; walg’ﬁl)?dés Y3 %1’%%8%’%%@ Apd 4RI RO B HorkRigce B Bhere ey Fets i C

~ seal adaptreicontytopwaien, ahevell as e gds fdae bwem0. Theprocess disk 282 further comprises a third gas
chamber 292 providing fluid communication between the second gas chamber 276 in the shaft 274 and the

-gas feed port 290 inthe workpiece mounts 288.

The workpiece support spindle assembly 250 also comprises a rotary feedthrough 300 providing
fluid communication between the outlet opem'ng"2_68 in the inner surface 260 of the outer wall 256 of
housing 254 and the second gas inlet opening 278 of the shaft 270, The provision of the rotary
feedthrough 300 and the gas chambers 264, 276, and 292 enables provision of cooling gas 302 from the
gas source 252 to the backside of the workpieces (not shown) mounted in the workpiece mounts 288 for
spinning ion implantation, whereby improved heat removal therefrom is provided according to the
invention. It will be noted at this point that the ise of cooling gas to remove heat from the workpieces in
the mounts 288 according to the invenﬁdn, allows the elimination of the conventional RTV rubber pads

- heretofore used to provide heat sinking from the work pieces to the process disk 282. In this fashion, the
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interior cavity 262 of the housing 254 and the first and second gas
chanbers 264 and 276. Wiile other types of nechanical seals nmay be used,
the magnetic type seal provides for a highly reliable vaiiMarchel05as wel |
as a high purity seal. Wre inpurities allowed to inpinge on the cooling
gas, these inpurities could cause unacceptable contan nation of the

wor kpi eces. Thus. the inventors have found that a magnetic seal provides
an adequate pressure and inpurity seal for the cooling gas to be applied to
the wor kislctsgeus etfsped theRAY apdbrerAdipjecoss-i Ycking pasycuitcicantminaion lsafagiive

i npl ant at ahggl gm 8k B8y heUhSuMBY ol RininkiHR] A I Heat RacBe VBB WorkfiEee] | T St
cavity end 262a_of the housi ng 254 may thus be at anbient pressure,

wher eas tABro¥ge Shdditian as Yusii ?@?Bscﬁﬁ%ﬁ hreinpfier. she\eat epabine ey be prEeysdindi ng
pressur e damuinstan WidSAdia Wier) éoli iPErdaSh Rkhd: Hhgehe PRINR GOk Gw M aGHUMR and t he
ambient. In this regard, the rotary feedthrough 300 nay conprise a first-
seal 306 ‘mr@bﬁﬁ?é’ﬂln%é?wgﬁ“ﬁtﬁémﬁ rst and second gas chanbers 264 and 276 and

the first CaVTHey‘otﬂfldae%%&gh F0 chapc i tmgaalc sé’a@&iaﬁﬁ:&d@@ﬁﬁﬂe PebMReRd he

Thus, wnoPEEAR Y P IR e ARt o et D PR

second cayet yf maobhniz@3keld Baylte uv@awmgnbrheygeetaaprywﬂce édta hrgmygéhaaé) GacpnOachides a

dual seal |.at i h.the firs% second, and
third gas c ﬁQ agé ggg%ﬁgeabc‘ggjwﬁ%n%%%ﬁm{’éggpe@% e }ﬁ? "n?th anbi ent
and the \ﬁauidlgmzﬁq ynaopfritable coutaminatipe gfithe wodspietea KEws. gicamntorﬂeai‘@nfqunmgatraow to

Figs. 4A and 8. 2509 éc@%ad%eﬁﬁi{% Yo ﬁaﬁngﬁa{lh@mﬁo%%oo [ KR b%gﬁp:éam%” 350

is illustrated i'n section ac |ng t e I nvention, conpri'sing a housing
352 wit h Wi¥Heest gas chanber 354 extending through an outer wall 356 of

the housi ng 35nebyeeindy 190iSdnolRsd anralba&h lemmanau&é%t@m%e% guf bet
openi ng 360 t hrough an inner surface 3 he outer wall 356." The first

gas chanifBplamigiin g qm-sBe figst cavity end 26%%*‘ |ﬂ€r‘i'°‘§51535"e‘%?3fe‘h‘6|bﬁ@‘ Jmbispipeasdrenal |y
from the whefesdthedB@nd dvR erd 2808 04 b3 9P I, sesdaaﬁomotpkéaﬁr&%mm‘éoemsﬁndl ng
at an ang}eefro heflrs&fgort o‘_ﬁtSSq:%tothe out | et oﬂfg 360. A shaft
364 is roPEPRBTYSIARTRIEYME KA P RT F5ieE 4V Piyeaarshp it Edﬂ’é%%’ NG ™82 f or
rotation caﬂapru"e 2 81t saxi366 JAGdsaindmstnhofikedd tebondb&a:m:ﬁlgﬁ; 284 thd 2Thand skt 364
corrprlses rfac xt endi n bet en .a rst e 364a
and a secon d&% > Seana s J@é?oﬁﬁe‘ﬂ% ¢h ng g"??fo“ )&“?{‘3‘“%6 féﬁé‘?dy?hr ough
bet ween. am@;@e@n@dga&ylcm ¥b. Opervihog tﬁ}:?r"ﬁst tdviperglicidieatcmbient p&smfeac@méﬁz of

the shaf tsec%Matwﬂpené g%r?gai @ﬂ:qurﬁ gé% [% f&ela %g%do p%@%&sf a%ﬁ%fsgal 1%91@%&%&/ -:()Elynr ther

i ncl ude a notor rotor support r'the first en

interfaci ﬂgflquqmmwghmq fiygs. spestndrand thisd 235 nbmbyrs 8¢+ &ttt andlAPh gespictivelyt frgm bath a

nmot or rotdg,rmbgggtg@mmcggnmw%rm@%égmqmgpﬁgo is mounted .on. the second
end 364b of the shaft 364 for rotation about the axis 368, and has a

center porti orReEEMENEY it e 4R arigB: prOESGXEmBIEY bashimplaeeroyorkriscesupeaiadst |l s 384

(Fi 9. 4B)illustrated in section according to the invention, comprising a housing 352 with a first gas chamber 354

extending through an outer wall 356 of the housing 352 between a first gas inlet opening 358 and an outlet
. -opening 360 through an inner surface 362 of the outer wall 356. The first gas chamber 354 comprises a

first portion 354a extending longitudinally from the first gas inlet opening 358 to a second portion 354b
extending at an angle from the first portion 354a to the outlet opening 360. A shaft 364 is rotatably
-mounted in an interior cavity 366 of the housing 352 for rotation-about an axis 368 and suppdrr.ed in
bearings 370. The shaft 364 comprises an outer surface 372 extending axially between a first end 364a
and a second end 364b, and a second gas chamber 374 extending there through between a second gas inlet
opening 376 through the outer surface 372 of the shaft and the second end 364b of the shaft 364. Shaft
364 may further include a motor rotor support 378 mounted near the first end 364a for interfacing with a

drive motor (not shown) or attaching directly to a motor rotor.
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extending laterally outwardly fromthe center portion 382. The pedestals
384 conprise workpiece nounts 386 radially disposed fromthe axis 368 and
adapted to support a workpi ece (not shown) thereon and PRéadMamee2@fs feed
ports 388. The process disk 380 further includes a third gas chanber 390
providing fluid comunication between the second gas chanber 374 in the
shaft 364 and the gas feed ports 388 in the workpiece nounts 386. A rotary
f eedt hrough 392 Sl 3%1 bet ween t he CﬁUSI ng 352 and the shaft 364,

provi ding fl ui dApcom*runl ELF SIS s SrrortRad 361t oé the & AFhigr mBtoroboyt e axis
‘housi ng 358, anthas heenseptivg 38%iscated Iakahg tBJﬁum‘ss kitRone &1¥adrd pedbidals Fohan £ bY)

gas chanbar ot A8 gl Bl Euliciloh A aPn Bty o ot

mount ed i 13¢ Wdalslieesed frem the it 358 38EdapTiao swph:af 4 w@Bdecaanpt fhowd)efeoh Bl ude a
fluid passagge 394.a i Yid ter) froman
inlet 396 to flgagl d %g{gg@gj '1%9%—9&& dlsqgﬁeﬁgééégggéésél sd(g?ﬁ%mh"/ﬁﬁ idpg fpid
transferr éW?W%@FWF’E‘g%%‘:q“ﬁ 835 [§eamboiy7 i i theshatt B Sth8 B féed pdirh e3P aeess

di sk 382 (erkgiece itdufks 881 i ng gas circul ated through gas chanbers 354, 374,
and 390 to the back ﬂgﬁl’:?f wor k- pi eces nmounted in the workpi ece nounts 386)
may be removed ¥PBRICAREPUE 152 bsdnouprdbervagy the ppsing 332ang the sw@BH pugkingfaer di ng

to the i nvcmmmnanuc(neetgree;n theasmekdt bﬂseamgha) 0?2 hadthg 3Pl ke FeBR gadinRPShs ofhe
respectivgl, orm which provides fluid communi cation

n
bet ween ¢ oo?{k&1 mg%t? %lﬂw’n%e °§"g §hiogratat fi“i?h'&f’ {Pleh BRFRInH I SARianE the grserbirphyrss haf t
such t hat 3% 2:76041“1 AY 1g &e bmitsidelnd wcnkpledak abatlow) eiotntbd ik @4 §drkpRenounts Béd The 9aS

hanb d 374). | d
e anot g 200y ber PR S BEE NP I SRR B PRt Ghgtndprcmr | se

one -or noirlst -] passaess P8 m&t@pmbdsu&ikr:ﬁﬁ educreaﬁ&adaaﬁédebadmlwar@reeeahﬁﬁe detail

her ei naf t @éripi&e iR hd: Fi 2A and e a rotary
f eedt hrou%hk%foo i's t&ima@%\%{xg dzzsg?r%zr(l ng-e m F‘fﬂi‘(’fegg‘f uﬁ%??ﬁ&ffm&@ 3¥hvi ng
an i nner ¥drd e 1@ hg bagsidepf wanrpibres mpglpﬂdgetﬂe Wa@lpletieln}OumuBWméﬂbﬁrﬁﬁovmm
enci rcl i nge prosehafid 3§2. 9., shafts 270 and 364 of Figs. 3 and 4,
respectively) forma gap (not shown) there between, and an outer
surface 406 adt‘lﬁ‘t’%‘ﬂ’yf‘ﬁ?ﬂ“i?ﬁﬁ‘ﬁfwwgéﬁmaﬁvmﬂ%ﬁe g5 tredtbroeh300ant 0 Figs. § endg.
surfaces 4, 26fkcmRly), &Ry bObf AhOMSH WilSh poviicd il %unfcgéo%g&x)e%eéfoé’; nglgasujg brs O

magnet s 4088%and 408b form a magnetic circuit wth a s Fhes
410a and ‘ATUBC KBS R RERtRnE Ff}a&wfhc‘@t @coollrfgaafrraasfhemraﬂatmﬂesmmxegt| Ils a

portion distigsehgatershel wach, higedoyd i eanbar 2‘7&5’@?7’4)'19@&&@&9& Lﬁ%th@odf and
t he shaft Im?themgen%tl c flui gw?thus rovides a seal between the Interior

cavity of B housimg SnderHay L@P“g& Y BB A5 e HERs g segle agilinstratehanber s
264 and ﬁ@d@mbﬁilggrea)rdeﬁ‘rbbérexmexgas may be provided to one or nore ports

412 in the cyl via outl et opening 268 in inner
surface 260 ofReEE%é Ozlg%n}z@andé "(eﬁﬁn%l%fo{:aﬁ’ tﬁig"sdﬂ’t"ﬂ’éli‘l“&df P‘&%P‘ﬁ‘? wrpdtigng a
channel 4£ﬂ1ﬂéﬂ¢ﬂb¥lmt@r éQitfn‘ailg ap uuhmsspdae dommm@ be Gisfokdll raddly oht@Bd§lor inge | nner
surface 4%011@fa SH&QB 9 thhﬁc&% 81%'364[7&@%% I’3 ang % rc5pecuvely) to form a gap (not shown) thera

- between, and an outer surface 406 adapted for mounting on an inner surface of a housing (e.g., surfaces

*. 260 and 362 of housings 254 and 352, respectively). A pair of magnets 408a and 408b form a magnetic
circuit with a shaft along lines 410a and 410b, and a magnetic fluid (e.g., ferro fluid, not shown) fillsa
~ portion of the gap between the cylindrical member inner surface 404 and the shaft. The magnetic fluid
- thus provides a seal between the interior cavity of a housing and the first and second gas chambers ez,
-chambers 264 and 276 of Fig. 3). Cooling gas may be provided to one or more ports 412 in the cylindrical
- .member 402 (e.g., via outlet opening 268 in inner surface 260 of housing 254 in Fig. 3), which is then

circulated along a channel 414 circumferentiaily disposed about a central portion of the inner surface 404
of the cylindrical member 402. '
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262b di spose

23 March 2005 The nmagnetic field resulting fromthe magnets 408a and 408b
together with the magnetic fluid, provide for a magnetic seal proximte

t he magnets 408a and 408b on either side of the channel 23Margth?Q0p

provi des a pressure barrier between first and second ends 400a and 400b,
respectively, of the rotary feedthrough 400, and the cooling gas within
the channel 414. The resulting dual seal configuration provides for a
rotary feedthrough which may be advant ageously enployed in a batch ion

i npl ant er spi ndleanagneys Beibreyuliing ftym thersagareth 9% snd2BBd wexhe8 Hh B mEgngs: fldd, and 4)
wher eby dﬁ?&hdc'?& a%%néﬁ@ycaﬂfoﬂﬁlgyﬂlgﬁlg@tcg 46ETN g Bﬁé&b]eisﬁo%%w@é fhfEow bé‘ﬂ ng

i npl ante as illustrated and described above. For exanple ere

i nterior EX4eE YPrEpUre prariss SEREHIGLIY Sur sgongtpagls 4802 arsd0Pb. sespectively, pighe ream ty end

262a pr oxfeditdgh i@, ol kRtodting g%l@!ﬁm@fle chﬂﬂeﬁi@ffhe%%glnnm s@al%ﬁl%gu_rﬂ—guo%aw ty end
[g{gear t he secon end 270b of the shaft the first end

400a of tHE'PEHIR PEapiEtirsh yhich ey ‘ffeﬁg“’a&@gm"%ﬁg@eweﬁ Wﬁh {on &nplgnter spindith af t

end 270a asetblylde, :se@bing zﬂmdé.ﬁmm:@s srzmeﬂwﬁe&wdamﬁg\as S8C1RHebvRIRE 02 dde OF

t he shaft, 270. this re t he ex r ot ary f eedt hr ough 400
conpri ses™¥ frr"l’lrw"trrl@ée@‘ﬁlbe‘ﬁ%wgﬁ El?ﬁd(aémdsmeﬁ'ﬁ%%f%@dfq B along the line 410a
near the fi rstFoeadmél@Qa)ere\Mmmdanqmtmdmeao:&eaiﬁbﬁﬂgeﬂ%mbm’mi'rut’s&'favz@aeﬁaty end

262 d b, 264 d t I

the gap. (oo anbitse BRI I e Rar e o St ol el b P tet b gy

cyl i ndri cad 279 nfrhe sh4©270. o firsescd Afilaef tht hitsy feadimrahl40a ingy lﬁ@ﬂbdsftgogaﬁﬂw t h| n
th th
irot cavity RehPyb duesced o R bRl be BEERIE E0F Y Rl K0’ ¢ e
rotary f é@aﬁw@wnxm@m@mm@w compiigela @etasr:al potitn (og. fenegic, fluiveimet i ¢
fluid al Qpgink Bfe hige ﬁ&@ww%%&&gggg; @e&ﬂeeé&%}stmc ggﬁ\shadﬁgfﬁ%sea'

bet ween the second cavity end he first and s
264 and 2’?‘%33‘3"9“%%5@&%‘?"\9@294?ﬁﬁ‘zf’%éﬁsg’ébve(m@fh%w%ﬁ)m@@ﬂ P\ﬁwnﬂhehaﬂ%&md 70 and

the i nnermrﬁﬂd‘uf’fﬁ:@QWQy]ﬁﬁnéahﬁerﬁBél’ #Oﬁd'i:brce@!lm 'ﬁ@ﬁﬁg&@:ﬁ {hc-ggﬂhﬁg EEX/mﬁﬂﬁrlc’gaJ or
exanpl e, the cqoli nﬁ_éégas in the chanbers 264 an b

whi ¢
pressur i Z8HoeP Fang W&WEﬁ‘?’@ﬁ\???ﬁﬁﬁﬁ’ﬁf“gl‘%ﬁ‘%’rﬂﬁwﬁﬁéd %%? RLts Sé@é@ ar e
i mpl ant edssﬁmblta?.joons Referring nowto Figs. 6, 7A. and 7B, an exenplary
waf er pedest al i.s.illustrate as .feed port 502 and a

cool in
gas transfer 3?13 ARG hefoay é??&ﬂ%?ﬁﬁbm&ﬁaﬁ oG %&c‘ﬁ'g FBLROT (¢ grdnagnetic
i nvent i orflnidEheg e thesti oib neatife mﬁémmeb)mhm‘hrpm\ﬁ%a s‘earbetwsaanmd se@nd &Rirpadest al

500 onto r di.sk enLer en rtlo 84 of
process cf?%bﬁmg@gﬁé?aﬂ&mmd% suc?]eorst c{53127\(/5\1br %%‘ eu’ﬁ[’) b‘°§°w B‘H'F%ﬁ‘s ed
radi al | y seafit2Z@andIthe na1eosmgad3|4ﬁ€0f51k&yﬁrrdoml tﬂambaxﬂx Biis maytsad, farxafupst thshown) of
the processindbsk; melddEm [ t 0 nting hol es
512 for att nghmente tot pr%gdc"e?gg di's ch r&g b\/\&?ﬁsg&g& ﬁgﬁg%s‘ragﬂm%gfmg’iﬂ :
t hr ough t%'ém%t?thfaw@&@ecmamﬂmianfgdﬁﬂwm conmuni cation for a cool i ng gas (not

shown) 10 I eaEhdbEWRITERI EGR. B Y8l 30 gyarwf%}em S e

wor kpi ece gnot shown) may be nount € I ece surface
sl i ght arglias g foad paisigdend & 29s ranafergbhnpel( 306 in astrerionge vdbonethapaipeshofthe process

di sk invention. The pedestal 500 comprises an arm 506 for mounting the pedestal 500 onto a process disk

e

center portion {e.g., center portion 284 of process disk 282 of Fig. 3) such that a workpiece mount 508 is
disposed radially outwardly along line 510 from the axis of rotation (not shown) of the process disk. The
pedestal 500 may include counter-bored mounting holes 512 for attachment to the process disk, as well as
a gas chamber 514 through the arm 506 providing fluid communication for a cooling gas (not shown) to
reach the workpiece mount 508 via the gas feed port 502. A workpiece (not shown) may be mounted on a
workpiece surface 516 ar a slight angle with respect to the axis (not shown) about which the process disk
is rotated. The workpiece mount 508 further comprises mounting holes 518 for mounting a seal |

apparatus, as illustrated and described hereinafter with respect to Figs. 8A-8D.
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is rotated. The workpi ece nmount 508 further conprises nounting holes 518
for nmounting a seal apparatus, as illustrated and descri bed herei nafter
with respect to Figs. 8A-8D. 13 23 March 2005 Figs. 8A addMach 20Qstrate an
exenpl ary seal apparatus 550 for use in a batch ion inplanter with a
rotatabl e process disk (e.g., process disk 282 of Fig. 3) having at | east

one “wor kpi ece m)unt (e g wor kpi ece nmount 508 of Fig. 6) adapted to
support a cyli |ece shown) having a peripheral edge in a
wor kpi ece pli ang‘.d as vve 1“5 63“5’% 2y sgal %%1 ‘b‘gﬁusftﬂa&a‘ﬁl&@kmﬁ@@wm eof

i n accor detsabdlegrackss a:ﬂo&eheproasmtzsmﬁfm@e) haRiag Bl1é @ bne 5@1@%&&%@1& s 550

conpri ses n nerber e nounted on a

wor kpi ece"Vrgrrtl)dlsflﬁétg ﬁﬂ%@@é}n&g% agéo(tffg)m S"ﬁ?ﬁf‘ A E?c%“ﬁk‘l’é’é%“%?%’&“mm%unt ed on
t he suppoParip lrﬁﬁ@rlmmde Mam:laagveaaiuorsaiplypamnnglga.sﬁ55bmk:&eh&ér&:ffn' exi bl e

W th respgetddnee wit t.o en e a portion of
the backsi de of a hr\/\b/cg)crﬁé‘l|Q‘}<i,?sgcir§§)€as Wﬁ%ﬁg At ara? gg&dcé’?@??ef)éﬂggnsg??éij FRPY¥er with
respect tB“"rlﬁ?e@5528‘f3“°hFﬁ9é’ bseavnt%ﬁrppammc@s@mw euiBLaNtaedla Histseal td@ber

wor kpi ecessaiuittd &8 sMbpdre RRlSS usl. ners (not
shown). In this re arsdlbpait he segiﬂg{g&g’??’[ms{tp@glg p Rt hbc:% lsgkgf“%@ FeéPeFtr‘ m t he
wor kpi ec e IRAREPA TEpTIber 332 gnd adqgited tmm?aelamgmmagftt@rmgxdam nigpieed dsel)u,str:t:daluSd

provi di ngdefsmbecaa&ﬁxaﬂd‘r wftﬁ‘ﬂaﬂeét ®Fig/ P |RE SAPDbarkNSS56 Ua len&n ol 5@% thQQlEr%(ll(e)c% 556
of the fifst is cantilevered radlafy out-war

respect To°t ﬁ)g V@é’ﬂlfse’l‘ mB?““Pﬁ B I5A geierapars Suppere): Arthisersagane Ssd appgratue pi vot
about a c350 cuyrbedeenitabla fro@ XtieSvofMpicpd Melint SUB8QE. £ vidRGuntifk sl SRt fke PR

generally dcu ar .to t eof t he wor kpi ece 562, as IlTustrated
in Fig. Pé%%%n% Nam re%aﬁmﬁée&ggi‘fg ¥%enber 552 and the seal member 554 may

be fashi oned f'fhgrﬁrsawyucwﬁd abheeirsméaemeratbe; 554 it Bihiliedeha @ﬁﬁp&:ﬁ&m&%&é;ﬁ&em
i nventi or}thg fashion fromnetal,

and the f em{) < seal T heT SUP gﬁn emtberr%gb(’naﬁéoepi ﬁl?ﬂx%ﬁf‘%‘f'%lfﬁcﬁﬁleﬁ?“s@FPiéﬂy
flexible P"W&iSér“i girection Sﬁ?tﬂstnmibmﬁrptdde:ubupmmlanmmor@&e s920astilverdd gt seal
menber 5 BBYTRE; f R rial within

t he scopg#gof t he Bgé%gﬁlh?pﬁgg%&ﬁ%g% %% £ mtem%% %gﬁﬁg‘fegfrﬁ’@qyi rst seal
menber SSAEREYAtEithinghescopelst Q@Hr&@k'tlemulqmg Fbr(man;de amdulz@mgmgnmgsﬂnh&y be
backsi de fahiok hém Wekk Rid@eReRiBR scalh e B48nA) bpﬁx'é&c%%{ ﬁlclagt&gg' o‘f Lany. F’h&é i n

order to QVI ?‘h ileal i ng (ngg genent therewith. 1n accorda anot her

aspect o RIGAET A Supperbmerahsr S%ﬁﬁ%ﬂ’afﬁéseﬂwm‘m?ﬁ mey W@rsmebppmfsrmeéi

second seainymmﬁemaﬁﬂ@wnﬂﬁmels&oy&&ff dt ThvEilegs - TR Er@ i BBs6 E‘EQHHH:% PN the
c]ﬁgflyvoutwardl Ee%?endl ng ri gleadapt ed

support meABelspos and. . n Bb 5ok epdiny n g

to engagé & oi dendl TUEFS28 SepSpaisrad andfpeast g%@a‘tkﬁi ¢ of ths\ogkpieer Seal

bet ween pM!mupmmmemn@eher&ﬁ& c&&d td ;Is'rewmeéﬁﬂg @fg@geﬁﬁﬁﬂﬂ{ere&l“_ﬁl ewal | 572. The

ribs of the fir may be, for exanple,

v-shaped, al t "g‘k g%he‘?‘eag&g? Aped oty bt ’“"%‘8%% ?’5 pa! 3gP %fﬁPSrFSP iy Vphgseompisg e

i nventi oﬁPcothseaJ\mbmbebéYOna;tﬂwtrmd it Fugs 80@hd 8D, ntoited dhaheSiOR irtembBR 3BP4d 552,

]]: 1); fT’EB d Isﬁﬁkal‘lgglﬂﬁﬁ%ﬂ% oxg\?ag‘c(lzl% @ﬂg{dg@ nB h(?apég o%rr]mgagfsz gg‘ l ewnﬁ g%eof theZv%rkgEXe rgoeuntl s%ts teogr ally
provide a seal between the support member 552 and the workpiece mount sidewall 572, The ribs of the

first and second seal members 354 and 570 may be, for example, v-shaped, although other profiles are -
. possible within the scope of the invention. It will be noted at this point that the support member 552, first
seal member 554, and/or the second seal member 570 may be integrally formed in a single piece, and may
‘be fasbion from any suitable material within the scope of the invention.
As illustrated in Fig, 8D, when the exemplary seal apparatus 550 is installed in a workpiece
mount 508, the first seal member 556 provides a first seal 580 between the v-shaped rib 564 and a portion
| of the workpiece 562 near the peripheral edge thereof, whereby cooling gas 582 providing heat removal
from the backside 584 of the workpiece 562 is sealed from the front side 586 of the workpiece 562

whereon ions 588 may be implanted in a vacuum. In addition, the second seal portion 570 provides a
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be fashion fromany suitable material within the scope of the invention. As
illustrated in Fig. 8D, when the exenplary seal apparatus 550 is installed
in a workpiece nount 508, the first seal menber 556 pro¥%$ Mescha2d05 st seal
580 between the v-shaped rib 564 and a portion of the workpiece 562 near-
t he peripheral edge thereof, whereby cooling gas 582 providing heat renoval
fromthe backside 584 of the workpiece 562 is sealed fromthe front side
586 of the workpiece 562 whereon ions 588 may be inplanted in a vacuum 1In
addi ti on, sedohesesemnﬂmads amarattis 660 &d Ghe pide walll % Oﬁthizﬂvoﬂc’ﬂle&darh@int KB DHhesbeONd
seal bet at 572 th i ece
mount 5 O\éxgcﬁq g:lg@tgn%ﬁ FB xdggf tgcg\gorﬁﬂqgarsg'ﬁs ?ljegc% r mle nég ctw enﬁme\%lﬁ?ece
562 is prﬂe\)ﬁeﬂtcedefﬂanoeaﬂcmhgSE%PW@rﬂdFN@“ﬁ%hfwﬁlwrkm@ mMSC@nd of the
support memberr:haze Ao, S 4R ek axdiffad bk Wil ixGa Rl LI
Referring al soeto I% ° % 9B, éeﬁ eéerrpl ary fer Iclfs m Oé '
i | | Ust r atEEpdPoRtion Eedpiverng @s@e@eﬂ mﬁb@t&ﬂ@ﬁmmmﬂlawglswﬁﬁ:ﬁféoé%a@écmm arm
602 enga%mlgm)haﬁaheantdapn gdéfnfx\?ﬁ‘g BBGuHRfe thd8m 80! i Bla€&i8her k. (ki HampPddb, and
er

in an open positiaon e the arm 602 is _spaced therefrom The
cl anmp 60(5“3’%9/'0‘6@%‘} weréa'e‘ieﬂwe*ﬂ@fmo%ﬁ dskde-fromeiat A8 °§F igt-dédsydgPie e, g. _
mount - 5080 grbvidd 2@8aling Arghzedtast 0B} s&ﬁn@p&ﬂumowt@l%a’oﬁ@ﬁbam Rﬂrﬂﬁi&%ﬁ@h of

the sealin aratus 550 with t ece wi | this
T A g R SR Lk s A A
nmount 50&1e(v€tﬂdiehﬁlﬂffﬁ:e ais oftHie sMwhRdykdaise € eengriftdabioree Mﬁl 8 prbdegs. dish Jis roRMd GRitEE a

centrifu when S rot |
conpr ess%%ﬁmot ccf"ﬁ%ressﬁ’gf){tgase%i"ﬁ rﬁ%ﬁ“ ?c:f:‘msetkff{% z"lhrﬂ'ng seaq e r‘r@éfiad\?ggm dgﬁe&;]’(?r t he
def | ect i dir dirbipredfarrpw 560 (K. 81Dy &Gtereoris bindtha dw obBBing Firg.of 8Bpackifearodinigtzgas S
found th : f [

pressuri ?%d{ [} P 1@!8‘5&%(§)‘131<E!’q rg’lglg&/&?‘}?g'st %)&Ségéélg gg’? gér%lnitf{%'%1 %?c}%lem%cea%?pﬁ %f ugal

force, t haaaealnaﬁq!ﬁmpg baqufaxltazeg@lyeﬂmﬂqxwo brsugdvarenseriien vis iy seiqripgyeeSi00 ensure
proper seal i Ngy¥b@n il Gvekih hgmpé{sﬂzsmn&%&mbeé\kvhmg&& b Qgerﬂaﬂ\éﬁ:%tchggs fas been
shown and described with respect to a certain applications an

i mpl ementERiereAsEtions.tit Wl bt 2gpeecigisP thebqaniy dent efestiows g padiBeptions| wilkeogh o alerand

nodi fi catkifdisn me bt ugaﬁqlul;eamo lahabstandi bi €6 slseaﬁédasn a{dtmctméieé cbﬁwﬁg%aﬂi ng and
under st andi n '{%gg?ﬁﬂdfl s specification and the ‘annexed draw n

parti cul &g Oghs REOWSPICERRS PFiRARTd bé’rﬁ'%" Beve LR cppran (&ﬁmlﬁmﬂes cri bed
conponentdsvided sER) bysRes, ezdlbem @RS (intludifglh feferenGS b E@ans"Bis6d jo,dedchife @ NB

(including a reference to a used tq describe such conpgnents are
it ended SBRERRPEROHEL o ARt YIeCE e, GaPy PEPg: VOMGRIERT Mo, ch
per fornmns slﬁebﬁed fBpacd ¢fi tediefaibeitchmporait (ztehﬁaadeﬁmttiobﬂd equngpaiiedien hougtnot t hat i s
function ent enthou st ryct.ural | quival.en tothe

di scl ose SE{I Ef%uvgfe %Eﬁ’% %EPFT% hm Pﬁﬁ% g’ﬁtflnﬁu?rﬁxmﬁemél?n up ustrat ed
exenpl ar yxampphemplmhanauomss:fdfeutvh@onnvent| on. In addition, while a particular

feature of the, Laentar, dRv RGBSR, kARSI A REAREG!Gpull ¥ 0N

of several inp 1 enentatt on ure ma
ot her f eatly p@g)f gefverplimplementations, such feature may be comblned with one or more other features of the

other implementations as may be desired and advantageous for any given or particular application.
Furthermore, to the extent that the terms "includes”, "incluading”, "has”, "having", and variants thereof are
used in either the detailed description or the clairis, these terms are intended to be inclusive in a manner

similar to the term "comprising”.

INDUSTRIAL APPLICABILITY
The system and method of the present invention may be used in the field of semiconductor
processing such as ion implantation to provide cooling gas from atmospheric pressure to vacuum in a

“batch type ion implanter.
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ot her inplenmentations as nmay be desired and advant ageous for any given or
particul ar application. Furthernore, to the extent that the terns

"includes", "including", "has", "having", and variants t2eMeoth2006 used in
either the detailed description or the clains, these terns are intended to
be inclusive in a manner simlar to the term"conprising". | NDUSTRI AL

APPLI CABI LI TY The system and nethod of the present invention may be used in
the field of ITs’lqg]ﬁ%_conductor processi ng such as ion inplantation to provide
cool i ng gas ¢ ‘at nospheric pressure to vacuumin a batch type ion

i mpl anter. 15 23 IMar ckh 2305 i@ligplyBr with a rdtateble pogtse Hisk ipming agléastrrine porkpitch a

rot at a?I e prl?&ﬁtgsa_dﬂ)'telﬁlﬁo Rappérng cﬁkﬂﬁc@l@&&r{qﬁk@@ Wi B'&{%&eﬁ@é&@é hﬂyiﬂx}ieegmtt@ 4
support a cylindrica rkpi ece havi ng,a peripheral edge in a ne _and to
supply a cool'tPRg Cé"%'é’g i”%%aa e begld atsgaé?pg%?“,‘s f‘ﬁ S?&’&W%ﬁ’ﬂ%&’? 3{] swa?"()ﬂo‘%gﬁl ing a
front side ofoolinpges\eerfimising r om t he cool i ng gas, conprising: a ring-shaped
support nmenber mMayiRs-@ehe@ ipboRSneibd: KiRRLSn D Whkpicce ARt @nd | F St seal member
nount ed on the su%gr;l nmepber k}%vipjg afirs ortio flexiﬁl_g with respect
to the support neEMBer® ARG AIKPTES™ I “BAGIFE L 13ore 1 16% paton Yra YU P of

t he wor kpi ecte tgrsuppprimgnebert ind adapled o jpiegealportichgné the backsésia bof theneorifpiecm proginglethof t he
-~ wor kpi ece fr gihiteRBedsOtehM i8R Side IMHE (rbrkflect B hé dodingRRY t1 0N of the first seal

menber conprises r.i xt endi oward and engagi ng  the backsjde of the
wor ki ece br oxi et fie SStupE e LG oA RHdh ki e bt Rl e

wher ei n t he e bagitsidpefitheiworkpiede prokimatf the peripleebadeenenber is flexible in a
direction perpendicular to the plane of the workpiece. 3. The apparatus of
claim1l, wherein_the first portion of the first seal er, is

cantil evered radial | y%lf RR@'i?“dfl 9‘1 th’rg@ﬁ&fl‘et HH?BW;Q’E{%- firsy sk, gromber

ri ng- shaped isflepible mta direstidneperpendicda to thelaps of it werlgiest. a ci rcunferential axis in
a direction generally perpendicular to the plane of the workpiece. 4. The
apparatus of claim 1, further conprisi a second seal nenher nopunted on
the support nmenfer ahf ?PBW“HgOfaHP“&d ’a‘%%ﬁ?mo%f’v‘ﬁgﬁtd?"?“"éff éli‘?g?"ﬁtgs"fﬂi Beaifapt ed
to engage a isfad@evertd radifilytduevardinoritk pesgrcteto e Lerter tob thp riggrshated suppptahenibetsaeen t he
support  nMemMenivangoltNe cirddfeftRIEHE T04 RlrecRdndSNRMIY - perpendiths BPRALALUS AL ¢l ai m
4, wherein the rib has a v-shaped profile wth a pointed edge extending -
toward and é'ﬁ’g‘ﬁ “ng the backsi de of the workpi ece proximate the peripheral
edge. '

4, The apparatus of claim 1, further comprising a second seal member mounted on the
support member and having a radially outwardly extending rib adapted to engage a sidewall of the
workpiece mount to providle a seal between the support member and the

workpiece mount sidewall .

S The apparatus of claim 4, wherein the rib has a v-shaped profile with a pointed edge
extending toward and engaging the backside of the workpiece proximate the peripheral edge.

6. The apparatus of claim 5, wherein the first portion of the first seal member is

cantilevered radially outwardly with respect to the center of the ring-shaped support member so as to pivot
about a circumferential axis in a direction generally perpendicular to the plane of the workpiece.
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6. The apparatus of claim5, wherein the first portion of the first seal
menber is cantilevered radially outwardly with respect to the center of
the ring-shaped support nmember so as to pivot about a cEPMafee?@ftial axis
in a direction generally perpendicular to the plane of the workpiece. 16 23
March 2005 7. The apparatus of claim®6, wherein the ring-shaped support
menber is detachable fromthe workpi ece nount allow ng repl acenent thereof
inthe inplanter. 8. In a batch ion inplanter with a rotatable process disk
havi ng at | east dne whickappacage of mlpiné, vehdaip tthedritzshapedpyyppott reembsr| it defachablal

wor kpi ece  h @i g warkpiek el edlBin @R erhdt tBerddt @ RR indliel O SUPPI Y @ cooling gas
to a back side thereof, a seal apparatus for sealing a front side of the
wafer fromthe cooling gas, conprising: a ring-shaped support nenber

mount ed on the wdr kpi Bedapipionimplagieiwith o fotshle precets disk i ahieasnene srodmpiedehe

S Uggor t Wgnbigﬁnt tatﬁgkc{\@ s@bpdri 4 Slindped tv![)lﬁﬁiecg hﬁﬁlglalp@ipmri ng@ %ﬁ:p?ﬁlte and @ sﬁpEE;s upport
menber and a e ortion c i ece

pr oxi mat e theﬁgﬁ% ﬁ%%aﬁggdbg Faﬂ?%m?mgﬁ?“P?SﬁP“?@Hg%gﬁm?ﬁg“V@D%B ce from
t he coollngg§a§mW%ﬁére|n the first portion of the first seal nenber is

cantil evered r adiaghg- gﬁa@&@mﬂ%%ewn&mmamkpwgeqndﬂ%@ent er of the
ri ng- shaped suppQ rcunf aX|s in a

t
direction generaﬁptﬁqmanéﬁ |c%§g} MP EE%F%ﬁe H@“ﬁ%&?ﬁr§@ TSRS The
appar at us opﬁﬂ%WWWBWth@ﬁéﬂﬁW@h@@%ﬁﬁﬁ@ﬁ@@@@hmkwkmﬁwweWbewpmymdewachable
fromthe V\Dbd&@he%@igéﬁﬁbﬂa]tthe%loht@i&ﬁﬂleEv@ﬁllﬂn@e@ﬁﬁﬁﬁl&cJoi%%rg,ﬁ‘sOf in the inplanter. 10.

In a batch ion i | ant e roc | east. one
wor kpi ece nountqgﬁaﬁ% tfg%%ﬁﬁg%g?sgl ﬁf? m&B@éBP@@@gﬁ§6$ﬁ§mﬁ
peri pheral etfigy o qﬁ%ﬁﬁwﬁﬁ@m@bmm@appwyoHMEd@Maﬂyﬁmﬁwm®waﬂma®kﬂpnde

t hereof, a gﬁ&ﬂw@&ﬁﬁ&&&ﬂ&ﬂk@hmﬁﬁﬁéhﬁmh&hfront side of the wafer fromthe
cooling gas, conprising: a ring-shaped support nenber nounted on the

wor kpi ece mount ; a first seal nenber nounted on the support nenber having
a first seal por?fion The apiatatug ofpblaity 8, mberpe dite Ting-shaped suppom Gremberdnatachablnd

adapted to G8IAIRoRIRORSIORNIRIg fhRcBREKSEAR 1R fimdidARr. WOr Kpi ece  proxi mate the
peri pheral edge to seal the front side of the workpiece fromthe cooling

gas; and a second seal nenber nounted on the support nmenber and having a
radi al |y outwardlty dxreduteiipmimplapferadthptretetabiiecpresesy diyle haxing tdeasiadng workpitche

Wortpl ece rrmum% a(la@tedJ’EcDMT)ﬂ)ﬁ @cﬁlﬁ&dcalhﬁ,}mﬁ@entﬁahﬁg fﬁ%ﬁiﬁéfﬁl ed {ﬁb§lbla]§énﬂldttﬁe S
wor kpi ece npunt _ s appar at us. o e firs
portion of fuﬁ‘gy??of’gllgg?éoa?baﬁ%%g’t" ers %@?WefmSﬁa]m%allfff"rsédﬁf’f%%waﬁeé#ﬁ% 8i cul ar

to the pl aneold gashrempyisingpi ece. -
a ring-shaped support member mounted on the workpiece mount ;

a first seal member mounted on the support member having a first seal portion flexible with
respect to the support member and adapted to engage a portion of the backside of the workpiece
proximate the peripheral edge to seal the front side of the workpiece from the cooling gas; and

a second seal member mounted on the support memtber and having a radially outwardly
extending rib adapted to engage a sidewall of the workpiece mount to provide a seal between the support

member and the workpiece mount sidewall ,

11, The apparatus of claim 10, wherein the first portion of the first seal member is flexible in
adirection perpendicular to the plane of the workpiece .

12. The apparatus of claim 11, wherein the first portion of the first seal member is
cantilevered radially outwardly with respect to the center of the ring-shaped support member so as to pivot

about a circumferential axis in a direction generally perpendicular to the plane of the workpiece.
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12. The apparatus of claim1l, wherein the first portion of the first seal
menber is cantilevered radially outwardly with respect to the center of
the ring-shaped support nenber so as to pivot about a cP?blanche2@lfial axis
in a direction generally perpendicular to the plane of the workpiece. 17 23
March 2005 13. The apparatus of claim 10, wherein the first portion of the
first seal menber conprises a rib extending toward and engaging the

backsi de of the workpi ece proxi nate the peripheral edge. 14. The apparatus
of claim 13, wherl2in Theerrripts diglaimd0.wherrin fe Brsipergien plahefirt sealapepbir reprentisesedge
ext endi ng t awBlkgdendingoRRgagieRgilie bRRGH S dewsakpidd froRikid REgeRleg% Mt e the
peripheral edge. 15. The apparatus of claim14, wherein the first portion
of the first seal nmenber is cantilevered radially outwardly with respect
to the center of fhe Tirigrashapbelanudpshereinbgte hassov-gheped proflevdth a pointrdt a

ci rcunf er entedlpa bxtsadihgRoviai ad EAApBE thé WksREETRe Motiliecd Poritiad ihe priHeral dded he pl ane of
t he workpi ece. 16. The apparatus of claim 15, wherein the ri ng- shaped
support nenber is detachable from the workpiece nount allow ng replacenent
t hereof in the idpl antlby appargus of disdn dfh Wheteinj thepfirstraodion pf e it sel mbgeliest al

for. support aglearedwlibtiyditvgal wwmsbdai te&ecentaéwﬂl@@gahapﬁrsbpp&ﬁﬁe%{bereﬁ @& pikota
rotatable p%ﬁt%%ﬁcuﬁke?eﬁﬁal &%nﬂ?{bﬂ étlmg generaléy p?p%gnglmﬁar% & 6{) Cilg. pc%fﬁxc rli%)]unt adapted to

support the workpiece 1n a plane; port supply a
cooling gas to a back side of t he morkplece a ring- shaped support nenber

nount ed on the ate.l eaaﬁea@ﬁh&nﬁ\&l’ciﬁﬂi 18 Giéherd ¢ bing- shaped suppdle meMRY is GRARSBE thRUNt ed
on the support ion flexible with respect to the

support ne ewor%?iem%{? ?%ﬁ%?f&eﬁg}émpgﬂgl?ﬁpgﬁﬂof t he backsi de of the

wor kpi ece proxi nate the peri pheral edge to seal the front side of the

wor kpi ece fr om t e C%ﬁicﬂ%nﬂﬂﬁante@?&esﬁd@@&@d@ﬂ SrQaporiRIRGhaRURHSHON t he
support ne mha;/ I aiJO(Le#g tvvar(S:l extending rib adapted to
engage a si ewﬁ?? B e RAFHEs P IE R i ae) "&Yow de a seal between the

support menber aﬁdﬁastmﬁéfommmpl@téimmmwdewamminamlsne The pedestal of
claim 17, wherei ﬁlgﬁfe@i;i’oitQ&pﬁ@ﬁ@@ﬁyﬁb&%gﬁst@?mdebﬁh%@ﬁ&abl e fromthe

wor kpi ece nmount al.l o e enent edestal . 19. The
pedestal of cl ai mnnffwm%éjlper?% Flrem?“fltfi‘fn%ﬁaﬁfaft(%e“@pmie%é“"f“itrst seal menber is
flexible in a dbfeeel reymbgrempatediindhe sepport wenbivehayihgnsipfrtigohexilsmitbiee. . 20. A
batch ion i eheamipet m@ﬁlﬁcﬁﬂ%dagie@ﬂé eﬁgegi%%ﬁbn drak b&l«bﬂi@@i‘tﬁé WkpfeeL Yokimglé ine al

wor kpi ece ha.vg geda tQ é‘p%t gg]g nasrota cess di sk,

conpri sing: Pat Teast" d prRids ¢ F‘ﬁf’ g{ﬁ![;hﬁf"g g@?f’aé‘ pport the workpiece
in a plane;, a ga%setﬁoe@éalp@mhe“adatpd@Uhetsuppgumbvaedlmj@dm@m:gwatdbfeaterngk si de
of ~the wor kﬂb%;%dto engage a sidewali of the workpiece mount to provide a seal between the support member and

the workpiece mount sidewall.

I8. The pedestal of claim 17, wherein die ring-shaped support member is detachable

from the workpiece mount allowing replacement thereof in the pedestal.

19.  The pedestal of claim 17, wherein the first portion of the first seal member is flexible in
adirection perpendicular to the plane of the workpiece.

20. A batch ion implanter process disk pedestal for supporting a cylindrical workpiece
having a peripheral edge on a rotatable process disk, comprising:

at least one workpiece mount adapted to support the workpiece in a plane;

a gas feed port adapted to supply a cooling gas to a back side of the workpiece;

a ring-shaped support member mounted on the at least one workpiece mount; and

a first seal member mounted on the support member having a first portion flexible with respect
to the support member and adapted to engage a portion of the backside of the workpiece proximate the
peripheral edge to seal the front side of the workpiece from the cooling gas;
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a ring-shaped support nmenber nounted on the at | east one workpiece nount;
and a first seal nenber nounted on the support nenber having a first
portion flexible with respect to the support nmenber and2d ¥ engage
a portion of the backside of the workpiece proximte the peripheral edge
to seal the front side of the workpiece fromthe cooling gas; 18 23 March
2005 wherein the first portion of the first seal] nenber is flexible in a
direction perpendicular to the plane of the workpiece,and wherein the
first portion of whisn th¢ firsitporsieradf thedirshesnl miember drfiekible nex dingctipmptiraidicylayo thear dl y
W th respeciplanclothé WaigiBddn@r of the ring-shaped support nenber so as to

pi vot about a cirgcunferenti al is in a directijon neral |y perpendi cul ar
to the plane of t eéemmtger%fm&o&oz%ismﬂeah% gd" 8@115"3’&%8?‘%@ Oatw\f?\%]?’l?'ﬁf‘gf?éat 0 a
process di s ke thecseriqef thd ringrshapadsupneri megnber sojastg pive apoutagirqupéereptisbedssis a direstion usi ng

at | east ongentragtpep@dicular &R PRAcFBOwdipRNOr kpi ece on the ring seal; and
providing a seal between the workpiece and the process disk using the ring

seal, wherein the ring seal conprises a first seal nenber and a second seal
menber and wher édln  ph owthel] of gecering @ alorkbietevimeprocehsdishopkpismge and t he process

di sk using the ridgeifeahe SAIDh: pssR L 2%t 5R3siAG engagenent of the
first seal nenber w.t wor k ce and providing sealing engagenent of

support hthE:wgkle eoiﬂhe seal; and, .
the second seal Henber wth tHa procEss™ i sk. 19
providing a seal between the workpiece and the process disk using the ring seal,
wherein the ring seal comprises a first seal member and a second seal member and wherein
providing a seal between the workpiece and the process disk using the ring seal comprises providing
sealing engagement of the first seal member with the workpiece and providing sealing engagement of the

second seal member with the process disk.
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