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(57) Abstract: The invention provides apparatus by which a cooling gas {302) is supplied from a stationary sonrce to the back side

-~ of batch ion implanter workpieces being implanted in a rotating or spinning batch implanter process disk (282, 380). The cooling gas
(302) provides improved heat transfer from the workpieces to the process disk {282, 380), which may be advantageously combined
with circulation of cooling fluid through passages in the process disk to remove heat therefrom. The invention further includes a
rotary feedthrongh (300) employed to transfer the cooling gas (302) from a stationary housing (210) to a gas charmber in a rofating
shaft (270) which spins the batch implanter process disk (282, 380). In addition a seal apparatus is provided which seals the cooling
gas (302} applied to the back sides of the workpieces from the vacoum in which the front sides of the workpieces are implanted.
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rotary feedthrough (300) enployed 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 add? Maosh 2005eal
apparatus is provided which seals the cooling gas (302) applied to the
back sides of the workpieces fromthe vacuumin which the front sides of

t he workpi eces are inplanted. 23 March 2005 AN APPARATUS FORT HE BACKSI DE

The. pr esent YR Or TS S EL BErsP A GOBLAr OFch RARSANAFABHIL0S: oo,

and nore particularly to an appuPrandTATOONSEsTEMICKSI de cooling of a wafer
in a batch ion inplanter and a seal apparatus therefor. BACKGROUND ART In

t he manuf acture of sem conductor devices, ion inplantation is used to dope
sem conductors wth inpurities. ITRCIHNI@ALIRIPLBNters are used to treat
silicon wafers w L.on b in.order . to. produce n or type extrinsic
mat eri al. dopi ngwg%&tegﬂ?yde?%nﬁglgtg% §a r?lpﬁ&faff é°r“§m§ﬁrf‘t7'1‘?§ S#SEB%%‘EPF%E“B?“‘%

i Nt egr at ede & appapnys for\ieehackside dodling ofdopieniy ademh LGt 118l a std) epphrams theahs.
inplanter injects a selected ion species to produce the desired extrinsic
material. Inplanting ions generated from source materials such as

antinony, arsenic or phosphorus r&3G@KGRAUND ARType" extrinsic materi al

waf ers, wher easp inf mafhdiRET s&fikdnbiiidrGevi ,Eo%%aiméﬁ]%{: fluSeadd @opS'%?diJoﬁ&mo#sO“S
generated wth source materials such as boron, galliumor 1ndiummy be

i mpl ant ed YIEFPRUELSTS- {08 heacimmi aniep Ea et e rdehgliagel eafans wWith An ive beaseinforder Wener at i ng
posi ti vel yrogtta h@eshybOdrGinis %&dﬁ@?}ii@hﬁo&%ﬁs@ﬁd&ﬁﬁﬁ&id@h@ fapHicH 8RR at ed
ions are fornmed jnto_a beamand directed along a predetermned beam path
to an i mpl NP EH s PRET BE OTARPINESHMERdIH I RE #7 Per™ implanicnimjegiselsetadion or mi ng
and shapi sgciestb protict e Fest¥d Sdirchisid chalRGhIVVRantikSorls @BneS@dITfofh 3hHek thdd@ials such as

i npl ant at ianqln st%tci on Thq_ﬁbeam lfc:rm' ng,and sha i_nqy structures nmaintain the
i on beam AndBOGREGH PAF BRI S A o?’“’&’ﬁ(?i“l"g”f)lr i THYERHYP PRT GHgPhi ch
the beanpessdesfeparerdetitd idod gedemted Wit &utca tria@fAalSduall is®Bron \WARIGM @PRE;SH inRPbaAN

i npl ant er imdﬁ%eﬁ' passageway nmust be evacuated to reduce the probability of
ions being ‘deflected fromthe predeterm ned beampath as a result of

col li si ons wi t Ayeitat iopbtagomplasters Tighidermssn sofrcafor geoeratinglpaditiwely chaoget s frbmar ge
thereon (@ofable SR @hardaQ TRSEndAld s aéff{rﬁ&gjﬁmta 'B@m?ﬁﬁrd‘?r?ct doa%on«‘:"@' cEhbekdinddS
accel erated both axially and transversely by an electrostatit or magneti c
field Ther@mahe minplanisien srige Tie ipebeah brplantegdosy indudedewafarfingandghipoanduct or
waf er or efubffes brah@igl b&dddn BR iSRIS Y & Yhe ﬂhﬁl&tﬁ%bx{%onjﬂgﬁeamfo%%%ﬁa gh@;?xlsge

mol ecul ar wei ght wi|T be deflected to positions away fromthe beam and

i npl ant at FBABPABEREE RHPSHE debioretrrrieneserd dnasiobamingd Pavesedadironghevhish Scess
of sel ect besmlpgsssepauteld g inh;ﬂaﬂﬁatil@ff stlR8 I WIRH offling an implanter, this passageway must be
. 1

evacuated to reduce the probability of ions being deflected from the predetermined beam path as a resuit

of collisions with air molecules.

"The mass of an ion relative 1o 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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undesi red charge-to-nmass ratios is known as nmass anal ysis. Mass anal yzers
typically enploy a mass analysis magnet creating a dipole nmagnetic field
to deflect various ions in an ion beamvia magnetic defP2Margh2®qp an
arcuat e passageway which will effectively separate ions of different
charge-to-mass ratios. lon inplanters may be separated into two different
categories. The first category includes serial ion inplanters, in which
sem conduct or wafers or ot her workpi eces are conpletely inplanted with ions
in 1 23 Mafeh! fothens. This e offimplanterinclugss & sipgle,workpiece pughidapted fadroldons supo theg| e
\ﬁt})r kpi ec edmﬁibce&féﬁgﬁlfﬂﬂmft&. el slgcoﬁ? cﬁé@@%’f}iongﬁﬁlant&tﬁ Exﬁﬁlﬁﬁqlﬁtcﬁ’ tﬁhm&tém% &8hgd.

e second cat.egary_of ign i anters ipcludes batch inplanters erein a
plurality BRI RE e or SO PAgh M s TFRLARIA vith A £ SHIEIRIDEEH. 11 & gpeses
si ngl e bat bding ifplntedark piogwabin itddidugl Wik indthtaine romeblé pcds$dibk) The/weklpibce

wor kpi ece nmpunts in.a.rotatable process dji sk, The workpl ece nounts a

i oar Ly TR s ehichn ki, Bk Gl stendhts mt it el & corg oion 8 s,
portion of piobres digkrabe glight atlzle ko @tto eseskritrifigal fong liekesp tha svotkpiects eeakd it the oy as
force to KERie a1 BLES 5o SRANR rlhol B S TRUD hSicRome IMSoREORARSA LSk, b
rotated in a controll'ed Tashion via a drive notor. €'1on source 1s

| ocat ed sopPassntions alpngs bem pathmdiset| fonctharottiensl axis df thefpFeess disk.qudl thiasby lotimpleminal

axi s of thr%nmﬂ%éaoﬂﬁgéé% as bR SR e bedaf n&mmemam%ﬁ@gﬁ?ﬁ BhkRhECes

as they rotate into_the beam path. This hod of 1on inp Ion 1s
somet i mes TeREpHPabpINBE disk iop impkngodi sk i on i npl antation. As ions are

i npl anted i n t hRs WS 4P inffMted iNB8 wolkpicS8NRMA! Slerhid® ihleR, Wi ﬁ.(hja/ ERYe WwaHksi&e
wor kpi ece , damage ﬁg‘[d gqtlher deﬁ_et erious effecis if not removed fromth
n

[ €
wor kpi ece. 2EAF Eho etsiops RIEcisntt NohEPmgYRd o, they werkpigce o fanveploRRlabatcl ion
remove hedimpliitation tsfigenf3r a6 ﬁp@m&h HmEs Eleat \M@irplﬂe bl]t’(bleesg\/gi'slk Bﬁtﬁ Gifch AliceworkBietod a4,
usi ng | nt er na passages t hrou | coO | | sSucn.a r.1s
o e helRie R MG f o Shlochl Ll E8M0a Rtk b P e o i pmoved
t hr ough vutonsthe werdipicasbioatie PocefdDisdk acleh oulcanzbdablich er ROV fsgals 66 @hich the eofkpiatesd.
The RTV p [ OV heat, remmval_b ansferrin eat, fromit he
nor ki oo RrS iR DS LHERR reBal FAPREERT: Ahe RSl pARORGS o the
desi r abl e,précessalisieiloveyernimpirvied beat awsivals delimisle)én ordertth eninimize kipineat damagk o the

addi ti on, : YL £l . .nki ma
s of hariisely ML dh by e RORP ARl B B pLf Skl aP LY e oY
maki ng r erARbiEmson pertietlandhacpitkiiesss mhaotiek th e RIY, mhkingnemayel efithaivdrkpiesed from the

Fur t her morgich Raidnke? bffoult SREthdRoRIRRIRs tRd tRNET Y mMRIrehwiBY mBend f-ANSE& S ed

to the workpi eces causing undesirable contam nation thereof.” Mreover, the
RTV pads rigekicses cuygendssigble coptamigntiog thereot. Morepweriths REY gads iy gause qepgeitive s
an unr esolci@ging 8 the fvairkgid¥ly. Q%R tRAL & hnlvaRsdivaal REE & iRProvely Sk Bn dfflantation
appar atus whic limnate .qQr m.nimze the H_lrobl clems associated with

convent i orf§i® PR widh simipaie PifRiniyaize the problepys; assecigted yiith corspinAR TN ed
heat tr ansiotkpicastyt sfnk ads] dne wiMoh fpli@EC@Bimproved 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.



DI SCLOSURE OF | NVENTI ON Enbodi nents of the present invention are directed
to a system and apparatus which provides inproved heat transfer from
wor kpi eces in a batch ion inplantation operation, while &BiMaregd®y RTV
pads heretofore enployed and the probl ens associated therewith. 2 23 March
2005 In accordance with the first aspect of the invention, there is
provided in a batch ion inplanter with a rotatable process di sk having at
| east one wor kpi ece .nount adapted to support a cylindrical workpiece
havi ng a peri pHepesProaygeith fhe frshaspgebotshedmention, there ¥ Providsd injarhgtcly iog implanterpyithi
ts ihd e th Fr edibtatable pRAtss RPRIvaigdbledsPbne v&ﬂéﬁéeﬂﬂo&tfd’d@;?éd 18 kighporioh cﬁlﬂ?ﬁd&ﬁ@&k&:i@&o m
e cool i as, C ri.si.ng:. a ring-shaped. suppor er nmun on e
wor kpi ece nl%ﬁ@ﬁ? perip %@ eggeflf’gﬂ"’n%@g Itog?VB{‘,'Bé Foqlﬁﬂ%gzgé‘ﬂa Wﬁnfga%&%rﬁfﬁﬁo?ﬁ ApRFAS t‘lor
havi ng a fdedlip afronttside of thd wafertfiom thé doblingaag eabprising: t he support nenber and
adapted to enga ortion of .the backside of .the workpjece proxinmte the
per i pher al edgggﬁﬁg%gg{m?%%t St Moy ?ﬁé%?ﬁﬂgﬁgFQBP@tgg#ron1the cool i ng
gas; wherei n t ladirdt seabinermplgar trh@mted bn thh euppont siember diaving aifiest petonpfléxitdswith respact
ext endi ng i cksi he workpi ece .proxi nat.e. .t he
peri pher al {Oe_ é'ﬂm?tggegg) (gilgrg]gia%%’ée&v&g tg ?Fgg%ae&g gogc‘))?\ etgg%sel?%#é% Vtv?{gpllcﬁ ARER ,the
there is ppaiphateg@dgerio sealshe omt sidaof tieypsirkpiece fromititelvoaling gasat abl e process di sk
havi ng at | eastyQne, ,ggﬁo qﬁ%ﬁg . i i :
wor kpi ece haviﬁg a p@??php?&ﬁog@gg$?%g% p aﬁ%ﬁgﬁﬁgggggﬁ%b %%M%ggkﬁﬁégags
t o a back B¢ bpeksidegbthe yprkpigcopsenimate e pearipheraliedge. seal i ng a front side of the
wafer fromthe cooling gas, conprising: a ring-shaped support nenber
mount ed on the workpiece nount; and a first seal menber nounted on the
support menber IR&GFdange pithghe proprd avpest| afythy inventionh theessiserrevidadoint sh batehuispor t

menber andmpe@gt @fh hQoRABIA PRrcass Rkt HaOMg @f b onb 3FHEiE nfhunt HBpUPFK RIpBGE a
pr oxi mat e tie&'gﬁe“ Eher | .edge to seal the front side of the workpiece from

the cool i iFY regs Revinge® peripleral sege ingrplae apdhée supplx @ cosling 598 fok back side
canti | evertateof,adéahhgpyratus forsdalihg/s fdnt dide FaReGTer fibM td18olGRRAL Eonttrisih

e
- ring-shaped support, member so gs to pivot about a circu erentia? axis in a

direction gendrBeTUAPRLMBRITHPSIReRmoyntediop thegyompiccs mopitedndn r kni ece. 3 23
March 2005 | n adtaschrembsyinidunted on the istppod siembér hating b €rst porant ficRible withGeedtS

provi ded in batch ion i %a% r with a. rotatable process. disk having at
"east one ipeaPRkdenbt e RuRE Henetoa hoioh 8t B Bgh St RS TSP brokiiac e
peripheral edge to seal the front side of the workpiece from the cooling gas.
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 perpéndicular to the plane of the workpiece.



wor kpi ece having a peripheral 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 suppsdrchireoder
nount ed on the workpiece mount ; a first seal nenber nounted on the support
menber having a first seal portion flexible with respect to the support
menber and adapted to engage a portion of the backside of the workpiece
proxi mate the peripheral edge to seal the front side of the workpiece from
the cooling gas; and a second seal nenber nounted on the support nenber and
havi ng a radial | dl.y e ndin i.b adapted to en e i dewal |  of
t he workpi ece n&ﬁﬁgﬁ%ﬁﬂ%ﬁgéﬁg%égggsg?gﬁg?&ggﬁmﬁﬁgmgSH%%@ESQ%%ﬁ%%rng%w?ﬁg
wor kpi ece nwiting refitatdenaiiobess disk haxdegatdleast enewivoripiedrembunt pddpted 3p eupovfa dyhiedrical

i nvention, -0, 1S, i i i t -0 i t

For - suppor {1 S oy i SRR AR S DOl TRBR o sRr el e BAAGRSI
rotatabl e 3Jppaseusier seglior a frenssige pidhepfer fom thepoplingrgas, semiigingce nount adapt ed
to support the WoiieRheeE supPorPmBhiR SiounBd SPfe HeRFieRMdunddapt ed to supply a
cooling gas to a back side of the workpiece; a ring shaped support nenber

nmount ed on the dtfibtsgdmegher worKel actbe mpaert member f having adisy s fgebia ety
on the suppRépect ™8 AIRSiuphM mBEber fld SlaptB®id bi@Red 4 BXkiB BF WetbAcksRS RE e wirRpitde

support nenber. and ada tegato en a portjon of the backsjde of the

wor kpi ece p%’%nﬁfﬁﬁﬁp? ersl b g iea) el e plgheworkpies ot ookitedasi and ¢ he
wor kpi ece from tahecahdGkil Henghas ; maitkd onSEBE Qo RImbEE Nddd MatiBg AtredlalBNodthadly
support nenber .an Vi a radiall twardl y extendin rib adapted to
engage a s‘ied(geﬂgfw &o%g?tﬁgtgﬁ?ﬁa%epﬁsﬁgamﬁgtﬁ? W?%p'ﬁ%(?i‘ﬂuﬂte{g&’mg 5P 5% lf%eé’ﬁﬂ’[eﬁ'épp‘m
support nenxenbeanct the erkpiedelapivecsélewnllnt si dewal | . 23 March 2005 In
accordance with the fifth aspect of the invention, there is provided a

batch ion inplanter process disk pedestal for supporting a cylindrical
wor kpi ece havi ndn accosipicp Ivéthahe foifeaspert af the iratrtioh,aherp isqeedded i tatch ion implanter

conpri si.ng: I }: su rt the workpigee
in a planefmg£%§§£§%%%@§%rtléﬁgﬁfgaﬁpgﬁgh§§$§E§p%%%ﬁﬁﬂ%ggg%ﬂf%xaxb%é t%%ﬁe
of the wor lpsicess disk.gomprisgpeshaped support menber nmounted on the at |east one

wor kpi ece nount ;g @&%@Ja}%&h@%ﬁt\fﬁg@gsu H%eq’%)

0 port nenber
having a first portion f respect t ﬂgﬁgégﬁﬁgggt menber and

adapt ed to engadeasfegstnort adaptestto supplyngerlig des tok backeidpof thpwerkpieqsr oxi mat e t he
peripheral edge aifg $itpld dffornictBlr Rbdhedh AP lPSHERIAGRS LM L he cool ing

gas;
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; 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.



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 the first seal nenber is cantilevered r&dMar¢hy2Q0p wardly
with respect to the center of the ring-shaped support nenber so as to

pi vot about a circunferential axis in a direction generally perpendicul ar
to the plane of the workpiece. In accordance with the sixth aspect of the
invention, there is provided a nethod of securing a workpiece to a process
di sk, conpri si Agaccarginse wlytha fifth prgect etthe inventions thereorsaddediadhtclyion irgplapter| east
one fast EMfrdcess disk B%Eﬁl'f&guﬁdaﬁmg\@Eﬁﬂh&%ﬁw&ﬂp&d&%ﬁﬁé‘a&wﬁ%ﬁ e tn RERMILE N a
seal between the workpiece and the process disk using the ring seal,
wher ei n t FEOFSHisk<caRPiighpri ses a first seal menber and a second seal
menmber and \Aheraeremmﬁmwpwc@ﬂo@t&ﬁa&edmh R helitRkpMRE lRiphme and the process

di sk using the ri conprises pr seal i gerrent of the
first seal rrenﬁ‘@?sR%ﬁ‘fﬂ?rttaﬁ@t%%‘mlééémgfﬂ%igaﬁfwaﬂ*ﬂﬁe%fgli 1€fHgagenment of

the second seala riNgok@e ditrﬁéﬁﬂaeﬂhm&as}ndﬁeaklease&ewf@&caﬁaﬁﬂﬂdthe
acconpl i shnment 3{_ and rel ated geng'g i nvent on CQ ri ses
the features RAIEFH F“f"é‘ Ao RIE PR MamacT Y‘Pg?: Ts5parye PSSt n
t he cl ai nae thékappbd nletbergd dﬁfp@d tqoérigmg& aapmehohhemeamaneaf thkr Rukpieks [ﬁ@;ﬁmzft@ﬂfeh
in detail cerht%e elolsgqi&b t()llltv ect 4 he i nvention. These aspects are
i ndi cati v& HEWeE S %yvort Pngc ﬂ%ﬁ%’o ﬁ%gy%asl n which the

princi pl es of tuﬂneremrtheeﬁm mnar(wf ﬂbdﬁsteeqb eybet. is DeAilede inees giesction, pegetudintagethe and

novel fea ntion wll becone apparent fromthe follow ng
detail ed ﬁeﬁé‘g?ltg{l ogﬁeéfana}llﬁe i nvention when considered in conjunction with

the draw ngs. 6vhaginMeerfust pRGOS o Bt @EmbRTIS@htwe@RMaﬂmﬁWhtgb( With respech
schemat i ¢ (b cl bﬁﬂé b éhé}i E%@@& ye% %EQ{% ;JMSEilb%ﬂttaacﬁ:l: tfa%a S8 1 dBGh

the present 1 nvention ha I's a si vation view
partlalIygﬁ#“@é@ﬂﬂ@ﬁ”ﬂ@ﬂﬁﬁ@PbﬁﬂﬁémaﬁﬂWUﬁf|nplanter for |on beam treatnment
of a workpiece; Fig. 2 is a sectional side elevation viewillustrating a
bat ch |nplanter spindl e assenbly having a cooling fluid passage in a

rotating shaft;Inmegrdamge pith the sisthiapnspiff the inyentiop.dlse ESﬁWVVPWPtWQJ%ﬁ[SP‘aFmEQ an
exenpl ary Wﬂi&b ESLprOsRPHEL, cSRprivcHee

mounting a ring seal to the process disk using at least one fastener;

supporting the workpiece on the ring seal; and

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.



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.23Mareh2008ect i onal

side elevation viewillustrating another exenplary batch inplanter

wor kpi ece support according to the invention; Fig. 4B is another sectional
side elevation view illustrating the batch inplanter workpiece support of
Fg. 4A; Fig. 5Ais an end elevation view illustrating an exenplary seal in

accordance wi t hTatentremplishpent of thefforegpingi and evhtedomds, Hiegnves®ni comarisse e ifestrgs
si de el evafehRRrdfEN debdrivet 4nd S} ol R Althe SAAL. m%&awﬁlg%&ﬁbtfoﬂ%é BoB

of Fig. 5A° Fig. 6_is an_end elevafion_viewillustrating an exenplary wafer
pedest al vﬁ"f‘?i‘e‘g deasidnes e gl i detefl cosing psrativecaspestnelheinvention ot hrss awepear of
the i lnventmdshﬁvd,:ihg\gev&taof Butd flﬂz\fvlrof gﬁlvm?u@@a%ﬁwdhqne [\;ﬁitiﬂ_%ifﬂeis Iorgﬁtiﬁvlaﬁtioﬂgp@%
exenpl ary waf er estal o | ; ig. i.§ a partial side el evajion
view in see(?fp:iogﬁli L aPrd ?%@Wﬂ%%m@%@%%wsma@@%@@é%glb“ﬁm apagrat frggn Higq
7A, Fig. Shlldvangdetail@l debosiptioni oftie invbntidh twhdn dofsidered xednjahdiby with theg dG&ilks.i N
accordance with another aspect of the invention; Fig. 8B is a sectional
side elevation viewillustrating the ring seal taken along |ine 8B-8B of
Fig. 8A;, Fig. 8Cis another sectional side elevation view illustrating the
ring seal taken along line 8C-SC of Fig. 8A; Fig. 8Dis a partial side

el evation view in section illustrating the. exenplary ring seal of Figs.
&A- 8C engaging with a wafer workpiece; Fig. 9A is a sectional side
elevation view illustrating an exenplary wafer clanp in a closed or

cl anped position; and Fig. 9B.is a sectional side elevation view"
illustrating the wafer clanmp of Fig. 9A in an open position. 23 March 2005
MODE(S) FOR CARRYI NG OQUT THE | NVENTI ON The present invention will now be
described with reference to the drawi ngs wherein |like reference nunerals
are used to refer to |like elenents throughout. The invention provides an
appar at us by : '



which a cooling gas is supplied froma stationary pressurized gas source to
the back side of batch ion inplanter workpieces being inplanted in a
rotating or spinning batch inplanter process disk. The chaf@zQQés

provi des i nproved heat transfer fromthe workpi eces to the process di sk,
whi ch. may be advantageously conbined with circulation of a cooling fluid
t hrough passages in the process disk to renove the transferred heat
therefrom The invention fur i e ot ary feedt hrough enpl oyed to
‘transfer the cooling gas fr(?&#’gﬁypgﬁ 0 ér%}‘%ﬁgﬁ%}@é a gas chanber in a
rotating shaft Fighi&h asgtenatid ek doatathihisoping &t ©f indilAeasSsystirs k whidh tadhlistde on,
a seal ap i.S provided which seals the cooling gas applied to the
back si degﬁgﬁgéjﬁgy%?’g&y%cges fromthe vacuumin which the front sides of

t he wor kpi eces Far 8B isi nigk alatagoh vidh gartiatly éreeétion iltulscesing aijisompRntactat iod seansf er
and reducggangerm&laimggercgs particulate transfer, wafer sticking, and wafer
capaci tive charging associated with conventional batch inplanters..

Ref erring now £ 2 ke settiondl sidpselevRiiqy viewAllysiriting v baticimpaneesp@iip hasmbly bming a

i npl ant er ¢deflag AM aggamalp&adnggf%pyed in the batch inplantation of one or
nore wor kpi eces. The inplantéer 10 conprises a terminal 12, a beanline
assenbly 14, ahi§ i 2ésctone des sdayatie vieyhbusraingpmedemplaryiweeipiseesyprer sbiofle sour ce

20 power egssdipbiy Hvidh §Fas\CAARRLR BRONEE sRRRBINEG 27 reclNRg L&m;&%%y k6 o SEHAREHIHCES
an ion beam 2§ﬁwh| ch is provided to the beanline assenbly 14. The ion beam

24 i's condiPPlY GRE" piPaopsl sl 15 AchoTrencs Witk gihisbechd e PReent i eigkal ysis  nagnet
26 passes onl yFigofsis@beclpil O dicdbfonoRaB8 iRy BRSRr &d@hplerybeciinpRfiget 30
whi ch naywirrﬁ(:chlejge a rot %ti noqtp (%%oces_s di sk (not shpvvng havi ng one or -nore
seni condultor “RATFErE * G BEEr RETRPT eces (not shown) nounted thereon for
i mpl ant ati on wFightl ioatifer @midnlieide elavaiearit 2 dlustbhisy doputhhtimfned wokpiekeaipor4 |1 S
thus dir gdatoward the target 30 in the end station 16. Referring al so
to Fig. 1B, “another exenplary batch ion inplanter 100 is illustrated, in
whi ch one or hr¥ aspesicievoion visw ipsesientn sxerupat s@hinmeyprdase sty amtlagegas| y
enpl oyed. dygRlapiLr 100 conprises an ion source 112, a mass anal ysis
magnet 114, a beanline assenbly 115, and a target or end station 116. An
expansi bl e st afifl Bsig2 wrdemal %lei/%%@n&syémﬂyina@s?xewmmheaé@mamgﬁmﬁ@u@mt of
the end spatd o8 116 with respect to the beanine assenbly 115, connects
the end statiop 116 and the beanline assenbly 115. The ion source 112
conmprises a pl 3§ BHaAskY2uDHew igrasng forerasiay aetredesed Bith? spolinzzas femder gy
i 'S impart gk il fc@Bank OWi7 23ther HRPEsTthe@Rentlod: generate ions within the plasma
chanber 120. ney al I¥, ,{fo_%i tive igns_are, generated, alt hoggh. .the present
invention is appl/cabPBEIY §UsYSPEE RHEPURTPEREFAPTRIVY PBiFsredrll &t at ed by
t he source 112FigTiBes pesiidl sideeldvatian vdnein @¢ctisraidsaatide Rc@uGhplay Fhitripeddialdpe

pl asma chﬁg%)ggrld:l? QO by the ion extractor assenbly 122, which conprises a
plurality el'ectrodes 127. Accordingly, the ion extractor assenbly 122
functions to ekgr8ads a ®plpkanied ABisoftinposixtinpley Hogealfin anvitiee pliasnheralaaber
120 and tg.;.aceslerate the extracted ions into the mass anal ysis magnet
114. ' ’

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.



8 23 March 2005 The nmass anal ysis magnet 114 functions to pass only ions of
an appropriate charge-to-nmass ratio to the beanline assenbly 115, which
conpri ses a resolver housing 123 and a beam neutralizer 23Margh2005mas s

anal ysis magnet 114 includes a curved beam path 129 within a passageway 139
defined by' an alum num beam gui de having side walls 130. evacuation of

whi ch is provided by a vacuum punp 131. The ion beam 128 that propagates

along this path 129 is EMected by the magnetic field generated by the
mass anal ysi s magnet 114 O0%S}EPR GARRMNGHPU EW%HENES‘PH‘ate char ge- to nass

rati o. The str thlbrﬁe&tmd;enﬂbﬁ wanhawt beQBscAbedvAiLSerete R t&hmgﬂﬁés'\ﬁ]elfefn%?(g
controll eqef %’c&? el e tr ni cgk ﬁgz whi ch ad ust the electrica current

t hrough t he cf’ RS rt“‘h GAEt Lh‘ffﬁhol" ABGigHergoRagyfides ancappgsats tor
133. The dhhjsbk @ohmggmtsupq:hédufainda CAIELErbdRizeOfhs BRAINLRSbP il 8@ 1900 t he

curved be t or entrance trajectory 134 near the ion
source 11%{@[&3@%@0 é%ﬁ%geg'gleﬁla?mﬁlgmé%l PYPEES Rach) P‘ﬁ‘éﬂrrpf%‘c'ff‘ 5t o bR BRRdP g

123.  Por _tgﬁsd’rfé’ldiszslpmafﬂdlﬁ&mﬂsfmfromm m@masz&he gmcmm;ﬁ:edhlaf mhyeS havi ng an
i nappr opr 'a%ﬁdggﬁﬁl&g&nﬁlﬁéd%%ué bgofacg& a6k Iﬂ% ugn,}qas?a}g@ i Tﬁom t h[%fl%ggved

trajectory and into the “an al u Aum §°°FH
manner, t FECKHEfEnsiaed hﬁi’é%@ﬁomoﬂﬁe\’epwdvmewgclmmsromgr fe@@ragh ymplbed e | ons

in the beamsitA8 whiipadRiea stﬁtfbﬁa.r? ﬁ&s:’hg & a%lﬂﬁﬁérg‘l dBesng Rl ‘g‘{’d’ stw'%s L,gsol ver

housi ng 123 |n | udes a term nal electrode 137, an el ectrost ens 138
for focus Wé“m ﬁ’éerlp‘iﬁ’ﬁesﬁ‘é‘éﬁﬂl’ii@m%r?de%3@6@%%%?1@%‘611!91&1361* thsmplhnaﬁs appied aday

flag 142. wikdadaie daistvwollpieZ@ fromdfe vabdid iH dBih the BLASIER; FRRWRE pik afeOT
neutrali zi ngmcgl oSi ti vg\hgchar e that woul d ot herw se accurml ate on the

target waf'er m’e'ﬁ‘f’[’ ¥ BB R PeRL B RSI eRtredigeston elieass prtieiae wmefprgeafed on
beam 128. strﬂqeg, b@awfqneaphaimdemﬁzegmg andiate $4h v@iveliousbadSmAkRergvacuat ed by a

vacuum punp 1 am neutrali er 124 is the _end station
116, which inc “ﬁm | S saﬁg'ﬁézﬁ %\ggﬂ%}’%&gﬁé L H5B W"Eﬁ‘ﬁmﬁ[?‘ﬁﬁrég’sw%‘ihs‘?@y?ﬂ4
upon -whi ctmplaxed in thy betda ipelantatidnanf beechr snoe wonkpivieasd Thél‘hﬁlaﬁ(bﬂm&SﬁlprﬁbﬁdQeﬂ:ﬁﬂl

resides i cRbidRE 4 ld i di cul ar | riented to
the di rec{hl %%ngﬁ&?}) Selmlﬂ? i Mhbe%%ﬁm%%ef@é%{é%s cggiszf‘ﬂ ’%‘tsoTr%eeZ%é’ﬁﬁerg‘{@il on

116 is rW&V@Bagsyowmbrﬂlmxonrmrcmvrb@manmgemmmIma‘eaeammunt ed to

the processmlic sierdsly 14)e%e REant B @ con ' N8 may
be adapted t |£\=/otyaboute poi nt 11650,rl %&gﬁ?ﬁg&t@tﬁgmlﬁ;ﬁ[@ﬁpgﬁ ?I%%%lo % e pat h

164 of th’éa% ﬁglfféso?ﬁ?f&)h’a“%‘ﬁépmﬁe Chffeesier mepraetiorth tapest Hethiohines énclude amating abI e

about thi ﬁocﬁﬁ idisk (nod sBow) Bavifpling 6r Bére sctioAdlcioR Fark@ 9150&%9 E&kﬁ‘ic&@?{n@t"sh%n) ot her
wor kpi eceﬂmurite &’Efg?“f ene\rmétt ed i.n the workpiece ch nust be renoved -

therefromin. or ORI fonsrpm fe i WH&PWE&%M@@%@ tepre 24 ingrkpi ece.
Referri ngixrnmﬂtdzwd:&ngtargat,soan tna‘exmhtah&piﬁant er spindle assenbly 200 is

o oo hatthedieG 0L 08 b S R20005, el Aoh b one
OF IMore aspects of the: present invention may be advantageously employed. Implanter 100 comprises an
ion source 112, a mass analysis magnet 114, a beamnline assembly 115, and a target or end station 116. An
.‘expansible 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.



heat renoval froma rotating process disk 206 via process disk circul ation
passages 202a located in the process disk 206. In conventional batch

i npl ant ati on systens, RTV has been used in workpi ece nou#d Mar¢m#i055hown) to
provi de some | evel of thermal transfer between the workpieces (not shown)
nmounted therein and the process di sk 206. The shaft 204 is rotatably
nounted in-a stationary housing 210 using bearings 212 for rotation via a
not or or other_drive conponent 4not_shomm) via a drive gear 214. Wile the
circul ation of TeEBIIAYYEI BRIt Ht BRI 8% A U 109 an sppsoprints cRAERFHP-HRESITHR wi t h
the RTV pads béamlifdsehbR3t INPwGh c3RPDedDetodieCeRsiiDIIN tabd NRSmhekRLERF 014 The

achi eved sone | evel of heat sinking for val of heat from rkpi eces,

[ pr oved TERTAEARRAN AR OLAS G PR B e HBE e eABE PEEbd wi th
RTV are aleshumeishe guiRefaeiogisidg walbw30.evdebgion &, whidh icpreviiiday ¥ v Purhgpdiant er
wor kpi ec rt I.ndl e ass ly 2 ilsdllustrated | ection, which is
Naapreq. thE RO 123 AR RIER s A 20 bt ts Ve nbfeu Bl Sty 1
backsi de rorss walgsionagrerléd, worceg iers @f an(imppropiireahirge-iormae Goo.dErRGeengihtahd an
aspect of the: ' ) ; : , |6 1.0

Dat ch i o FiaoRbEE ok BB B cHABIARY SRl el U R PAE el
provi di nguiremiroug: e Hrid kpidseeof (rrapagad dlgriproughtranagpsit Aetinecteard 8B ik gipgonpr i ses a
housi ng Zadndit illg Sltses AlLiGH bed@lihs RAQvOANINEE @R ePbHBpaBYbd RGE 2 BRBorRRENAN

i nner surface 260 defining an interior cavity 262 with a first cavity end

262a and TCSBYAFtReaES ) SBHT 1 2B secppoT LSS DA npag thetiesplving Apsing é33- a

first gaporehamdesd 264 oext 8AMI 108 chRpREIT idnb BavitislaR inalfbiriad 2RarROb YRS Tad, T 1 T St
gas inl etare% ning 266 in the outer surface 258 of the outer wall 256 and

an out| et FEAGYYER™ He FHREediTRisEPTy aeftipRds walpof ap akipiem boarp gyide 138+ Lythipy) y
mount ed inmnhdi@heiniizRdt il DY pa€RY tolihe r2dRinghodshig 180618 Aeke 204 infudd ek 1 28 Witk RBOUL

an axi s %gezdev.\éegc an_out er tsurface 274 extending axially between a first end
270a and & SECoNgE&na™270b'> shaft 270 further conprises a second gas
chanber 276 exihershliveghtustgd2l inclodeg hebmtalelenrode B0 conrtttcy@astit lthel3s fapendidyg 278

t hr ough f 4 r hy second. e 270b

t her eof . tﬂ%q%fﬁ%gﬁﬁ%[d a%éﬁ%n\%g?& n%?ﬁ}é E‘g‘:hé%pngg%ae%;\%gtalﬁg'f JP? gbtéaﬂéne "%’fﬁrgﬁ 3f the
shaf t 27Gndugesmpbynagowert l#b ifaneugklizitgshegivaifive chtee thittpuldogspestacquaulakenlicusi ng
254 aboUtiergX yrerad 2 resthl\Gt bémgﬁzrsg%an&g%y aggssﬁmy!cﬁsl{geggoél% i%. %ﬁz%e% n@gu%ﬁiepg 254

using rotational bearings process dis I's nmounted on the second
end 270b 281 retolier onyRgs aprFaquaed gy aeumPump 4t Qoresteeamn of tho eam ngwealieas s ses a

center pPlicch®RaidBf1d, Arigh Bdiudd @BAKLIRSedAXdrSiedd dipddthr PRBesOhisk R GphoRgst al s 286
extending laterally outwardly fromthe center_ portion 284. Pedestals 286

conpri se Y&TRd? melered g meunssig dhe pragresy disk it &5 2 treshplpraviiskisgenerallyang
adapt ed tperp&idpfiatytorRn¥diokiM @6&ioh BOthe iHHRW Hearh MEHe@BRess FUIE M4aS thaend station 116

is rotated by a motor 146. The ion beam thus strikes wafers mounted to the process disk as they moveina

circular path. The end station 116 may be adapted to pivot about point 162, which is the intersection of
the path 164 of the ion beam and the wafer W, sc; that the target plane is adjustable about this point.

In the course of implanting ions onto a wafer or other v?orkpicce, 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



sem conductor wafer, as well as a gas feed port 290. The process disk 282
further conprises a third gas chanber 292 providing fluid comuni cation
bet ween the second gas chanber 276 in the shaft 274 and #hMarghed006eed port
290 in the workpiece nmounts 288. The wor kpi ece support spindle assenbly 250
al so conprises a rotary feedthrough 300 providing fluid comunication

bet ween the outl et opening 268 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 provi STBRCET MRS bsdemiofere schistrdisprerigrel FlGatamling feeregmsal ohtaadiers 264, 276,

and 292 enaklpises Hprsieained rafova aq! wgmgﬁgo@&%hefgr&ff@n&s%m%@w& £E, 252 to
t he back5|dg§m[9£ t he workpi eces (not shown) nounted in thé worKpiece nounts

288 for spinning ion inplantation, whereby inproved heat renoval therefrom

i's provided ac®efdinggow @ Fig)e, anieRengitry Keh i&lﬁlaﬁﬁrlvjorkﬁﬁcgkgfn%%is thail QLe?anz?)ﬁ@t

that the y ling gas. to renove heat fromthe wor ces In

nount s 28?@%%%?%?%&“%%“’@%@3 F‘%@‘é‘ﬁi"i%ﬂ%ide é‘i’qH‘B%\éaslf‘H’é‘ 2S[afiPRARY RSB o ththe

convent i otedksiggPforcwbiner wodgscesitex sfoahninactsreketvathRh kA 6r HEALsetidddag from

the work pLegces r S, .dj 282. In this fashjon, the 10 23 March
el 2 BB RPEIR I LR rnle st Baing e i St kb

2005 del eterious effects
par t i cul af® PESHPRINNTIAR Morkpicesd peisiawnk eThe spiadigisngblyanthpiisaea hulie) 25amyix ke

el i mi nat e@ut@fwall258 HEiZE M ou tan b LoEf QEthe workpi ec :
i nproved. ‘I n additi oné’ta&aosé?%ldtﬁ%? g g%gl&ngn:l%rlgief%cf %{{)&e)g‘ et ef Rareary gquh‘@‘hgj‘as
cool i ng néy BEVERHISEY &S ajserondenmisl 99 2625n Tht hdusifg 24 durfwextoeisecofikigag i n of der

t o furt hethainbgeMRiehdi: hOadh thd ARS Ll 2RWBNeld %ttg&qnteég%%%% RE DS Ng

inplanted with ions. The rotary feedthrough 300 "may Se 'a naghetic
seal adapf‘ﬁg&e{}%é ‘8’5}8\??%“’%\‘ %58&?3/ 3 Opes esning €68 ip the mpipurfeca bty 262 of t he
housi ng 254 and skahe7d is ekiatdNomee M GBSochaes &ﬂ%@%u&'fgdzsgﬁ@mm\ﬁ@ﬁ lxbgucOt her
types of mﬁgéﬁ%\%@angﬁgg ma¥74be used, the nmagnetic t ge seal provides for
a highly Tertable Vattiidwss r74 st eqdng axigdy Be‘ﬂ?eﬁﬁﬁ&&?th% 2988 p secepgepd 270b.

| mpuriti e%*‘aﬁf”‘b;f@ Compiisepi gfandes dhaebes 0T I ere RABLOAMRYE idbirFas 0!
cause unageapt s i.on 0 e i eces. us. e inventors
have fourafgﬁt Jrilbtat 5;?0 u%lgg%g\g}rgfi‘rgag%%4ﬁ; S\?Qﬁgggé\ dseiond end a7 Rhutleivol A dEveigsur ity
seal for TREDFBHDY angpegdwith firstzed 278 bf thekhbid2T0he provide fopLieTCEIhe sXHEE withe
assenbl y et boSheB IR Y8 o1k 42 i -Jpl ant.at.ion.s [ t he i ons may
be i npl arzﬁst@ed in a vrgcuu?n0 'Ig%éla?il(r:@f k}%ﬁ\}% 5{'13"‘%%& " f%t“%%ﬁgi ?fg‘]°‘t‘f5’§§?‘}1'ﬁ‘n554 may
t hus be aff"a%‘i?f)li_bé"}‘i‘f’gsﬁsgrssure, whereas the second cavity end 262b may be in

a vacuum A Cok pro&RUM 288 BloBSSinGhd20 R &L, . estahlished
bet ween tic}gﬁ%c?cuum and the ambient . Tn thid?@%g%?{aﬁt%’g%ﬁo %P?gtfogtte)té“t%f‘ough

300 nay TPERTE § 1ePStrosieard Bloeidielops be axipeapdenerhmotpedssale?fd second
gas chanbsestifderanyduavafilyatuh hb&niet foddon 284. Pedestals 286 comprise a workpiece mount

288 radially disposed from the axis 272 and adapted to support a workpiece (not shown) thereon, such as a
semiconductor wafer, as well as'a gas feed port 290. The process 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

10



cavity end 262a, and a second seal 308 di sposed between the first and
second gas chanbers 264 and 276 and the second cavity end 262b. Thus,
where the first cavity end 262a is at anbi ent pressure atiiMatoh 2006cond
cavity end 262b is at vacuum the rotary feedthrough 300 provides a dual
seal, isolating the cooling gas flow ng through the firs% second, and
third gas chanbers 264. 276, and 292, respectively, fromboth the anbient
and the vacuumin which ion |nplantat|on t akes place. Referring now to
Figs. 4A &linan clisof HeRTae s waripidser(e s Sirprmprréquagserapindion camapper t 350

is ill us&s:?tngqna e ﬁl&?ﬁhﬁ& AGEREE biNBinkBzeh 184 R YGD iy fr&fwﬁ%brﬁgn% a_housing
352 with a rst gas chanber 354 extending through an outer wall 356 of

t he housiifgorsb ] ti‘\‘/!é%ﬁs Hustated gndgigseripgd hereinafiraiherggs oilipzapry ba pmmienet & é*t

openi ng 3BRbiktior W& (kAPEcoBMif as 1SBAhQimfrbR tRHeR ralVk hw32om e first
gas chamber 354 conprises a first portion 354a extending Iong| tudinally -

from the YorFReespsiae jmpplanted 38ionSg 359 to a second portion 354b ' 7 extendi ng
at an angl e frmrdm?féeﬂmhotp}mnhiapfbn%&% hanétiCeaDitiabed to @RPIE RGaidRAecrAng haf t

Totat; on HaunE A BTtk 2Rt B ate £ Bl arRes 26008 A R 60

conpri sesy@nofoudckricalsedl ooy ti&mederk& waghefgy@stahbloyidds erﬁr\amgmyacm‘ablé sdcuendai364a

and a sec ] 4. extending .there through
bet ween aagg{glclz%ngu %gﬂg?n%g ni ﬁ& agg%dq{:%g'b“ ﬁor{% cogh OUtedt éhfir ARREIS, D of

t he shaf tCOdﬁthEmacsen@ﬂﬁioetﬁmsn@be me Wpﬂhgecsha’fms mvemahave f@6dkhamy f urt her

i nclude g, q.pgtgg af

|t er aci TG (oo Rt e B B or bR Bt B R B o'

not or rot‘t‘ﬂfkple.‘li‘f-l:" 23 March 2005 A process disk 380 is nounted on. the second

end 364b of t hensdtad sy 390is dnpicptd AR bﬁmUﬁ lrﬂpnﬁta%s%ten?’%uor@&q has

center portion 382 |ocated along the axis one or nore pedestals 384
(Fi g. 4B)™PaXtRyIHgT-athedsy IC‘V’I%EItdv@é?%ﬂf Wﬁwm Ffbméyéh‘tsé’ﬁ AFGPIePPFESIFR. The
pedest al svhi3R4 tmeaaadi SRiy\eHdkBIeR S mmasuuna cdmapomidgprédiusBaRiy 300mut he

axi s 368 an to s ort a workpi ec not shown) thereon and

e ude. a8 5 SEAThE ket e St SR ARNGT 3y b Gesertior Hbp Friroas 0 ¢ g

gas chantenpr30 8 fiprseai3dé digpckddiietleenaberinsiind etond RashinieR264 e B@ﬁﬂrﬂd fighlS

chanmber 374.in s fee orts 8 |n i ece
ants aabitygha 2608 oSl Pclond i Mkt HRTech BE PR R, ilubelroa iIBLOCT

t he shaf tanf86d§ecqmd9wml|emg26r2b uTHdss, “mgmrﬁmmmmdﬁézmammbhm pmsmzteemd bpeni ng

360 of t Q?‘nom&*ﬁj[Md O%:Z% xsaEE'Qacﬂxm Li?qutg%qfeg%ukl{%(ﬁgr d@sa ualtspﬁ 130%%&%%341g

t hereby allow ng co ng gas to cir ate romtheln et openi
t hr ough tgaeflayarg typuaivisie fisst, s8ehupd, agiyird gasghapbers £6 2?6earl§él8?<$ﬂ52?eﬂ\t§fy fnem kgt eces

(not  ShowR)arBRIMLEEe biull 6 WREKR iSHEn TRMMISS pff. The

Referring now 1o Figs. 4A and 4B, another exemplary batch implanter workpiece support 350 is
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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shaft 364 may further include a fluid passage 394 adapted to provide
cooling fluid (e.g., water) froman inlet 396 to fluid passages 398 in the
process di sk 382, whereby heat transferred from workpi ecéd March PRO5

wor kpi ece mounts 386 to the process disk 382 (e.g., via cooling gas

circul ated through gas chanbers 354, 374, and 390 to the backsi de of

wor k- pi eces nounted in the workpi ece nounts 386) may be renoved from the
process di sk 38 .rO;I;Qe.r%E@r%ﬁfeedt rough according to the invention (e.g.,
f eedt hr oughs 300P3RT BG7 5% MR on ghe serand epd 354b.of the shaff 364, Jor rotptign abeut g aximy
form whi cRéprediiagesntet pinibocshinuni alatgd taabetsbeRIb0E BChdrdgdgads BhaaPess 1N a
stationary ,Q,QM,% i [ shaft t hat ol ing gas may be
circulated th er eml?ﬁfr;% 8t“%d5@0§ t%l&%F RES £°8 3%5: 2%‘5??%8*% 3%%&"%3‘3 %okpicca mgunsec ond
gas chanbép&ragdizlly dé'fmfe@,g@}l the piis 368 et adgmiao wipbdt aw@kiies (nobshpeihenbn kdae

I nvent i on inclul@gds Ble@bots BEE i ' e (O fore netic seals,
as illustrat edg, _andIS defgg‘fﬁﬁggrg#%mégrﬂgg% %ﬁggéger{tc%?ﬁs%%&d BRI Re %%é"f"@l‘“lgiﬂﬁg now
to Figs. SHUBHEr&8 betdiserahesienng gas chamben3y4 fnabeithif Hdghd B0 Basifed pdris B84 ih afeed
conpri si n@orkpie@thduielggzal nmenber 402 having an inner surface 404 which may
be di sposed ra;ki allygb{%}wardly of and encircling a shaft (e.g., shafts 270
and 364 of Fi gé P3VAqhp a2 saraenigheiyet e hepsing A52pagh the st 364 pyomiiing freid

bet ween, —sominaivat bewesithd @0e ot SRR todstle 35D4HA ke REoNead Mick RGE mSUT f ace
of a housing 6Ly ait(%‘rvf ace 260 and 362 of housings 254 and 352,

respect i velyy s hashy allowing cooling das to peulate from the inict pRoping 308 1RGYEB e @2s cbimbei 1
wWith a sha 37l 2dgod b e dacks@af amtipidctOot shoh) @nolBEH R the GrofpltbinduBs 86, THET I O

fluid, nothgBOMR) ekl rtion the gap hetween the cylindrical
menber inner sur{%%‘giliﬂ%egﬁ dtp?féagga%‘fatd&.‘pm?ﬁ%grﬂﬁ fepliae fRidir& vamiETAnoi des
a seal bettlfE¥l ta fid pasteees B in G piotaps difk 382 husebyipaandsttd fbinfvtipabd nsgcond
gas chanbe#gpiécd ndunts 356 AP SLS d 276 of. Fig.. 3). oljin as may be
provi ded 1t o§%ne or rore .polrﬁt sssﬁl%g3?jr;te'ﬁ'h‘éla %ofil?%ﬁg f“(':cﬁﬁ)ated %%iégagﬁ%i’b%ﬁé‘g, vi a
out | et op¥fi 1§ 3Pb8the Radksidrof weilipitcre OB ithe WorlisiedagnoRiidl 386) fhayHieGemaddd fraMi Ch
is then wépesebsahis@dgal ong a channel 414 circunferentially di sposed about a
central portiop of the inner surface 404 of the cylindrical nenber 402. 12
23 March 2005 THEOHH GTetionehrrrdingiedeinvention g ofeecdtreughndifend 35208Bigansha408b
toget her 4kdsfecher), g BEktiaty Hinvvlch préVidY hElE odiunfalRIBSEL o558 ko Q4L TBE €
the magnets 408a Emd, 408b on either. side of the ¢ annelén4cf%?'§\§ﬁicéaﬁn)gm

provi des ‘a° precay PESHEF2STtg fiAg svrh that soolingpasmaydis giratads trGOrowahd-s400b,

respect i Viedtyges chdmtehi 264 £1354/ andfs@Q6d £ BiagiBerd O an@ ) LR G ORBcE Rlh FRGM thi N
t he channg I for a

.. The resul ti dual seal configuration provides
rotary f eeéftc [ﬁo% g’ﬁb L ?’g‘ﬁf‘?{ﬁy?‘%‘&h‘aﬁé}m SRS P17 CRRPIE Bipenstic salp apillestpted on |
i mpl anterm@ﬁsnﬂbb@qgastsmbﬂyer(imtg-., assenbl i es 250 and 350 of Figs. 3 and 4)
wher eby cool i rlngegr?n% ng@'){o IQES B‘{ gﬂ\él5g,e aql egcé)mprla?yn}?)\t/a?y feedtl_xrough 400 is illustrated comprising

a cylindrical member 402 haviné an inner surface 404 which may be disposed radially outwardly of and

encircling a shaft (e.g., shafts 270 and 364 of Figs. 3 and 4, respectively) to form a gap (not shown) there
- 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 408z and 408b form 2 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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heat from workpi eces being inplanted. as illustrated and descri bed above.
For exanple, where the interior cavity of the housing 254 of Fig. 3
conprises a first cavity end 262a proximate the first eAdMare2®d the
shaft 270, and a second cavity end 262b di sposed near the second end 270b
of the shaft 270, the first end 400a of the rotary feedthrough 400 nmay be
di sposed toward the first shaft end 270a with the second end 400b di sposed
toward the second end 270b of the shaft 270. In this regard, the exenplary
rotary feedt hr Bgghienrgofidorepyliingdromehd iagoets 4@8alndyiBY fopmhef witigthe magngeuid, | ui d
al ong  t heovide& o bet ween
the fi rs?ﬁ cav? ?y%g%nggﬁ%fpr$mm% &g&t‘%ﬂ‘r&gtq Oég’%mog}é\@%%% C%Eiog\égﬁgﬁb%}ezﬁ%ﬁh ‘ghnd
276, respB&Rideyeprssin barkia beprgen i andsaesnm ods dP0ard 100k aespdstifely, of78: g t he

i nner sur &@Q@ouﬁpﬁ)t}o{nd Qiélcbcﬂﬁix@ psalith FRRHREnnd04 4. ﬁﬁrres%maﬁealkafﬁgurm seal the

‘cool ing gas. %\:nﬁ "hin as chanbers 264 and 276 fromthe anbient pressure

exi sting I’ T°fa§‘tf° ueh waishmayradymntagenusik epRieped in ahatss jop imyplangm spindie

simlar fashbgle . taeembes aj(}/anﬁeﬁrﬁmrg@ugahd 4DOneBY NPk 58y B PRGN Sk
portion ( he line 41 Ob near the second end

t
400b) whi %ﬁ%s@&%&ges&mgw‘%&mﬁwﬁm aqdesied a0 y end  262b and t he
first and secmdemﬁleghamhmlsteﬂﬁéamdftBJﬁousxhewa%FigVEdoyzphJ&sim&o@ﬁ@ epdnOt

menber agH rihline 38 27 S ALl 3, WL A GO0 ot et et o0
and 276 (wd g7ob ofthd f{bhﬁ Er?i)ythb_érsptmés@lamf thedary feehhrouph 40®muwmdemsedr.emr&ﬂic in
whi ch t hes- ol -p BREFuREEe 'eﬁtmogggl ok dy @7 e BELRIRA Hn BOM 500 H9%s 6 g

7A. and 7B, an exenplary wa rate
gas feed L}H@Eﬁ”@@’z cxamblany gRsy @@M@@ﬁm@hmmis a Ey@sedl portierdo s dampoesicviutdriaap ot her

aspect ofydifaes10: BuLRE 'ﬁRPend]lB@a) Qﬁ%&k@ées §QQ&1 Ge%%ﬁ kh%%?st i fé’nﬁb?ﬂ?mcf L first,

mounting the pedestal process center nt er
portion ZBdseEmd é@&&%“&?"s%’d%@ “‘GPECFYEQ’ in 9’)‘: ESR!B% shove® bﬁwﬂm Fie i@ 3E0 mdulwt 508

is di spasResutadiued driyHERRRethder A20BEE ekirifle, @&sqn%rsemlﬁ ko1 gé within 2lead | ON
(not showH%IP of the rocess di sk. The pedest al i ncl ude count’er - bor ed

mount i ng “AOTES 284 2d Zﬁr %W&E’H‘Hﬁﬁ?miswfﬁﬁmﬁﬁ’b‘&%‘ "ﬁY‘@I@“d 32 gighg spindle 3 gas
chanber Sddmbipessugh the aria 506 providing fluid conmunication for a

port 502- A wif KBS AEPHA: HS s iR U0 TG CIREGEE DS SRR e Tl Face
516 at a fisidiaiphg thelhgl 42 OMichithe esqn&eﬂid 400b) twhechandviled 14841 b&h@aml)e sadofditavithénah t he
ount  ng T 2s bEEECPEN R i i AR e b P PPa et
descr i bedhdfgi7@ind gfctimer suiteds %@p@ommdocﬁngmbergm SIDJsrﬂaSSéhB fiviaraciple2®O5 Fi gs.
8A and 8Bodihl WS i GaBBr2 TR 56 Ve 2 SAcn RRDRL ALNSAH Mok e Bl dviRaRiBSN 0N

i npl anter w
in which the workpieces are implanted with ions.

Referring now 10 Figs. 6, 7A. and 7B, an exemplary wafer pedestal 500 is illustrated with a

- cooling gas feed port 502 and a gas transfer channel 504 in accordance with another aspect of the
invention. The pedestal 500 comprises an arm 506 for mounﬁng the pedestal 500 onto a process disk
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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rot atabl e process disk (e.g., process disk 282 of Fig. 3) having at | east
one wor kpi ece nount (e.g., workpiece nount 508 of Fig. 6% adapted to
support a cylindrical workpiece (not shown) having a peZ$peseal08dge in a
wor kpi ece plane, as well as to supply a cooling gas to a back side thereof
I n accordance Wi th anot her aspect of the invention. Seal apparatus 550
conprises a ring-shaped support nenber 552, which may be nounted on a

wor kpi ece noun A0, unt 508), and a first _seal nenber 554 nounted on
t he support ma%r@é’ %Aggﬁggﬁ&mﬁtﬁ\?? ﬁémﬁafyi SFE EPRIBIE PiHossbindbrisiion npfanisxivig =

Wi th respedaable@rocesh distslapppotesniki?e? ofF52 3piting dagdkale WorkFPARYE: e portion of

t he backsi : -To illustrate n escribed hereinafter wth
respect t (ngl_%l) ‘g"].c" n%ﬁm%ée} Fﬁsag'egjl ag%f)ebj at apprt %g"c’%ﬁg VREPIREFAR hpvahaging pe

wor kpi ecePeriRkai £428 6 warkpidqoblers, dsiweltesintsipply dcallmg 3630 MbdcRgad @stgner s (not
shown) . | geedBinSe & r 5 be detachable fromthe
wor kpi ece ount 51(@5?!(5%':' agpggﬁlgﬁnn{)%ﬁgfn%&% g%afaguﬁg‘?dgcao\é’ﬁﬂsef fBOg sy suppgy s

provi di ng™FBher E%?rs\é‘h‘@Tm%g’pmoPm%ﬁroﬂraeW@@emmm felgemeadt 508)ked 4 fikiSkal pefbd-ON 556
of the fisstmeamad ol B RSIort ARMbLS 4 adial L.y o dLy with
respect to “the center of the r ?f\%ﬂfshh‘glg%a?rgglﬁ%gﬁﬁﬁe%éstge\g%% wé% TRt pi vot
about a ci'f VANFEPEbEY 3F andapaptagio gsietasta pofsion efitheRBeksidmota vetirkpics dsdlhusidd and
gener al | ydeseibpitpttinafdr &ith fesbetMOFR) e feat HE2 N 3581 ' t.rated
in Fig. 8D 'I(')?e_ rin -shgggd Esuﬁgor.t me%gg?MSSZ%gh%?%hrg&égg ?r{eblr:rtl’)vgrrip '554 may
be fashi ohad 1o 8ﬁ§“§’ﬂ? B {13ipg ffteneqij(achshawain dn Wis sygerdghe st @pgereps ent

i nvent i ond30key bedeanipble frot iR vXPROE houRBSIIQE & SoZm RN nd Estent 8 244 ;i LY A0 Met al

and the f I seal. nenber . 554 he made from an el astoner or any
f1exible Arﬁ'xédt"%f?ra .eO%rr?paércﬂﬁfelp}a?ﬁ’ﬁe“riﬁ%‘“@upport member 552 and the first seal

menber 554 nayTHedirsapstiongb@oipheste séabinemiskr 5O is aﬂme&wdtrﬁml?om&@?&ﬂhre%e&hi n
the scopg, gk Sseliyention. The first portion 556 of the first seal
menber 554 n%gnt}g%ﬁﬁpﬁlﬁ] Bhapld VR o38o &P RVATH: LEFGRFGREG i of Pt

backsi de RSt $33dn yiteRtish 6€0eeBB2ly pprpendicniat te tie ples oiplardaltpiced §82, &nekeedi i | N
order to gy oM B 563l th. . | ccqrdance .wi t h anot her
aspect ofm% he in\/_eﬁt;iag{]&%ulfdﬁg%ggg% @gngp)%‘r%%t% é\'gémﬁ’%erﬁﬁy“’?ﬁ??ﬁ@?“eﬂgﬂ’ﬁﬂyse a
second s&RfPRERIsE. within thesgone|of the presepidtiventipnFForexaBil:, dhe dupP®1 mamhens26hagne t he

support mhbefrob 513(3@-511@ thelTRYibR gcaﬁnérﬁ&l‘ ?‘54' rﬁ{ay%y R\Q?er@(s%ant%ga;tgrgg’iop I}]ie;plblad gpt ed

t o engage g 'éi gﬁaﬁ?"'m@n of the workplece noun rovi Je a seal

bet ween tHe 8u 10T P R POTEBombe R P2 aRd tho Bskist aemberddhmashedoingk pie& farmed he
ribs of tohany sdiiabls tnadiell wRiES 048 ScobEaH thd BRI IrSeraaf} FHGirs S RuidiBR¥6 BiSne f:QLea£Xanpl e,
v-shapedmegl%%rggylﬁh ot her Bhg%{ les are possible within the scope of the

i nventi on. W 'Y BEPHGE exfepfing {w and gRgaging s bagkpigontithe woripisee 5582
first sewkimenapeiph&siddizeainaionin drhe ts@etntefRatnaRMR R4 MRY be integrally
formed in a sigg ' , d ma e. fashign from any_ suitable materi al
within the sc0pet°g?£%ﬁﬁ’§§‘iaﬁ§%ﬁﬁp% ."“Resl“?’ﬁ“flﬂ‘s?‘f‘éﬁa @P?fﬁ“ﬁl-ﬁ% map fyrther AERPTiST R
exenpl ar yegearal mppler Sithus iB5Gatéddn Figs BalahdRD, infouited i teufor meB4+352 288, t he
f5|628 tang egdvéjdg??iiagaﬂy éﬁ@a:&l& Qﬁénqgiﬁ Tt aéalp{eg Eo c%,gaagL a g§eraH %‘92\/\&%{; \Jor %ie:\:/e- rgor;ll%tp S%rgI tor 'b

, - 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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of the workpiece 562 near- the peripheral edge thereof, whereby cooling gas
582 providing heat renoval fromthe backsi de 584 of the workpiece 562 is
sealed fromthe front side 586 of the workpiece 562 whe2®Mar¢oP5588 nay
be inmplanted in a vacuum 1In addition, the second seal portion 570 provides
a 14 23 March 2005 second seal between the seal apparatus 550 and the side
wal | 572 of the workpiece nount 508, whereby cooling gas supplied to the
backsi de of the workpiece 562 is prevented from | eaki ng between the

radi al | y secoud ssalbetwesmdheoal tapyeragis Spoant] thewith erll 5221 duacvothp@cesmalet S8&) wheBBR2  of

t he wor k f Fl as. .and. 9B X l.ary
i or ol SR8E gD e pIELBLEL A0 8LAR, 58 £ oA BB Ml HE IR

pi vot i ng eehgeigetheliic sappon 68Mbe g gidnlty side thall Tikof theyodpickcaweu®d8. of the

wor k pi ece 56%1&(&%11% 2lsd Q%)F1%§a§}gaﬂd@]3a£}1 eQQﬁﬁarp Qrﬁi'ext Jl% 6(05 dsgéusg-ﬁldi glro?edtope arm

602 i s spaced therefrom anp 600 nay be provi e wor kpi ece
mount of. C&Hm@@ég@ HINPIOENE LS RBEMN ATEHE cpgesing agh thy mpEurpgel S O] the yogkpieteo
provi de a¢s68 9@921@“9@1@%@@5351&9& F98)SARN tRCGrABOAE ok tRrGrod. the &1£}s'p 600

wor kpi ece 562. It wl e noted at - this point that the angle at _whi ch the
wor kpi ec Bag Boprpddedir the gﬁka’ﬁcet“I‘?é“R/%F Rrﬁf%%ﬁs%ﬁrn@‘g‘f)@g("éﬁ’és HerfcwddP) same

wor Kpi eC Qo SroVideruGeatind bng@entehi® thb yealBapFRatssssa waR i Evbﬂ(&;l@&el 5600k 641 BeheRd kihe
process djsk i r otate

64 or -t e pok et e ot SesuesBin D PR QLT SORPBIT THErIB o e fle
di r ect i onheOforipleteosnttaB Q14 &fi Fik. 6)3h)y. caldh @ behtrifigal rck @tgnthd fradesd di 1s&|3t[éﬁ&lv!h@:hf or ce.
Corr) 1 o 0 BAFaP ORI OO Bl e B GE MRS SToa I R AP R 680 rmy
be advant&ag!ermusd of agop bEVER. ). Siswerids fonopba tseppasing fordeaf th Gackddd coelp:gaasat us
0o0: ai ol SN LG IR RS D580 SRNNARIARAELI REL M bihpfigpect to @

certain app t1ons an nent atl 't w appreci a t hat
equi val enppagius éQOanaycbnsdvamdgemm efmipdred ten@HWPrdperGe@ag vr@dﬂe@wmpsratusidol led in

the art upon tAhLﬁngﬁ%g'ld%gmﬁ’;ﬂﬂas%%é&rﬁdﬁ%&gnééﬁ whtlke &e%ﬁ@%%éda&%{aﬁ@{hom the

annexed drawings. In particular regard to the various functions per?or med
by the alBRIemesEEQns.ilEl be aRpToHEa thet CakYepRarasigns angjpodifigagons il pagpnta otheyy st ens,

etc.), tREuddsH BB arf kgdf b HaBlle AhdRELHBORE of is Specill®ABSank Mﬁ&&é&&lﬁ dgsr kbe such
conponent s are i ntended to correspond, unless otherw se indicated, to any

co rrp onenPEHFHIE FFEHR o T REOYSHnctens éﬁrf"FF‘?é’d’Yf"Eﬁ?é?‘ieSFFCB‘?CdtCﬂ‘@P‘H@‘é‘c(?’IS%'H‘% onponent
(i.e., | t Radicek, $1r$h.luﬂ gytsteela,&lcd )}éme@uﬁsv(aqlclemﬁg W&\/@& th hfau@hs 'm&stﬁd to?itasrcﬂsetmhal |y ]
eqU|va ent to the .disclosed structure i.C rfornms the nin the
herein | |°?fa%°fl?“5taeed"te@ﬁ%wﬁa?wﬂﬁﬁeémﬁ Rt SR ey T pepms e "€
addi tion ,spe\aﬂfibd ﬂancaorpmmel desdriggd cbﬁgdmameg eothat e} mntmameqmmlmyevhxameagbean

di scl Osed \M( r-ly e%n xhté tﬁmchts 05E &lstmns Of raI cuon xmheﬁaérgiﬁﬁius a;ljaﬁgr

feature ABY one or (8 e SAFTede g
i mpl enentemnphnsmalsmﬂwommemvemnand advant ageous for any given or

particular ap rﬂl zidﬁﬁglix.%ile a particular feature of the invention may have been disclosed with respect to
only one of several implementations, such feature may be combined 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”, _"inc!uding", "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.

15



Furthernore, to the extent that the ternms "includes", "including", "has",
"havi ng", and variants thereof are wused in either the detailed description
or the clains, these ternms are intended to be inclusive 2hMarahedlér

simlar to the term"conprising". |INDUSTRI AL APPLI CABI LI TY The system and
met hod of the present invention nmay be used in the field of sem conductor
processi ng such as ion inplantation to provide cooling gas from at nospheric
pressure to yn1|n a batch type ion inplanter. 15 23 March 2005 CLAI ME:
1. In a batch™of inplanter with a rotatable process disk having at | east
one wor kpi ece nount adepbasll iangmplent erith aaotw}:lelpmdqsss dis haying kigeastoome eripisrg a
peripheral egdgs: i aped b @ﬁb@o@@ lek%calSWﬂ:lle\ée anaviaP al frEphEASedbO infa lﬂﬁﬁekang' e

t hereof, a seal qpaara us b % fraont Sﬁgﬁﬁﬁ%'ﬁ%ﬁ ¥€fer g}the
cool i ng gas, SRS SE B APe SW& ERob, @ﬁﬁﬁ%frs Rt vl e

wor kpi ece nvwﬁmgg&ammmamflrst seal nmenber nounted on the support nenber

havi'ng a first pQrihi- QlapeaL@gfdnfa{eﬁbaﬂan{otmd%ﬁm@%rkplécem&h\?» aﬁdeport menber and
adapted to engage backsi d ro |nate t he

rti |
o rarar caoaIf R s P SEPT G P S EOt, Tero b HEk L | ng
gas; Wwher ei ntottegurpprt me¢mbaoandiadapteditp enghgs afpprtigy of the bicksivie nfrby warkpivpy pogmatathe i b

- extendi ng tommrapaagh@mwﬁeﬂsmetdme@mm&nﬁémm@g%orkpl ece proximate the
peri pheral edge. ar a first portion of

e e
Phe Tirer sear mted e palapRafirl o8] sl ponft dinetota shrpbdtiio iz Debhe
pl ane of t hethokselsige efche wodpiecEhrximpptae periphsrabsfigec| ai m 1, wherein the first
portion of the first seal nenber is cantilevered radially outmardly wth

respect to the center_of the ri shaped suppo nmenber, so_as pi vot
about a circunferfenti af° FRFUS anga“é'l feﬁ*ﬁ‘n%e&ﬁ%r@ﬁ"? OﬁélFepgﬁtdFe&'ulmém %o the

pl ane of t hesflowble lpideestion pdrpendindar tytipalaad afithe wbrkgidcai m 1, further conprising a
second seal nenber nounted on the support menber and having a radially

outwar dl y extendlng r b adapt ed tQ eng ewal] of th wor kpi ece
nount to prOV|de a se ?&ﬁ £ g @%ﬁpt ﬁéﬂ%é?“ﬁ%dﬁﬁ%bgmvﬂ?kﬂﬁﬁﬁé nount
sidewal | . 5.is @h@evapbadtalmpst\@rﬁiyowalmpwt, to Wik arredr mf thl @ing-shipedh appat enbirasp ed

profile W th ivBoibdlted cikHdfrential axis in a direction generally perpendicular to the plane of the

workpiece.

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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extendi ng toward and engagi ng the backsi de of the workpi ece proxi mate the
peri pheral edge. 6. The apparatus of claim5, wherein the first rtion of
the first seal menber is cantilevered radially outwardl ¢3Mareh 2&&)ect to
the center of the ring-shaped support nenber so as to pivot about a
circunferential axis in a direction generally perpendicular to the plane of
t he workpi ece. 16 23 March 2005 7. The apparatus of claim6, wherein the

ri ng- shaped support nenber is detachable fromthe workpi ece nount all ow ng
repl acement t her €of i Fhetdnearauyf alaimes, wigrein |the dnglsbapehsuport mempérainteachablet h a

rotatabl e priogesSothisk mbayAlBEin@dplictct th@REn WRRL@Ce nount adapted to
support a cylindrical workpiece %aV|ng a peripheral edge in a plane and to

supply a cooling gas to a back side thereof, a seal apparatus for sealing
a front side of tthe wafadstch jopimplaner wihal fowigble progsss dish hpingst ket onawotknigceshaped

Squ?rEj rfen?ﬁﬁnt R ﬁdu{f?tﬁhi@ﬂmﬂhﬁ@hﬂ K&kﬁ&@hdmgﬁtpenpﬂéﬂﬂt e@efui Jﬁﬁne $Rah SJEE‘;!: .
nount ed on 9 parti respec
to the suppor? n% %aCkgge deaﬁfi%eajaf’%mg’ﬁg’ééeglméa%ﬁt ?‘fth(?fwa *h O"btﬁ%fgg e of

t he wor kpi eé®: Pwpkingat e the peripheral edge to seal the front side of the

wor kpi ece fromtIaang:ghgm@ﬁ,og@smbEM%@aghtﬁmr@egesﬁouﬁ%&| on of the first seal
nmenber is cantlle\ﬁg q a |aII don wa Ort%em% res c @G#‘?F tgenter of
the ring-shaped Support ne Yo N ) é’%’%ﬁ Pogr IR PRl axi s
in a direct todhe sugpev@ember Wdﬁ@ﬁs*éﬁ(ﬁpg%wﬂ@@fttﬁ?é’a%lﬂm tho fwotkbiece woorikp dee. 9
The appar at p@pn&awd@atbﬁeaﬁhemgﬁ@éfnlem@pléobﬂanmamgg&ypport rrenber i's

detachable from p| W ng repl ac nt there in the
i npl anter. 10. | nka P?rg%“%f%ﬁ‘atﬁfagim ef'ﬁgag{ﬂ 8?%?’% YEUNPEE &L re?ﬂe"stk
havi ng at | &dketcenigef tbmmgﬁlaméeuppmmmberadm pitht elyuigsiypoarentiel eyl in mdirertion

wor kpi ece hgbrlly papdditiiR beeplanil@ewrpicde. Pl ane 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
mount ed on the wBr kpiearnapunef claim & jwherein dheaiingsiapdd esuppa unstnbe i detachrble suppor t

nmenber havi fgn fhe whrkfidce S8R a1l0@ing teftitahdn®idrddk & dlikdlane €SPECt to the support
menber and adapted to engage a portion of the backside of the workpiece

proxi mate the peripheral edge to seal the front side of the workpiece from
the cool i ng gas; ltnd aabaedommimplutr wit Fyetatabiromertse dislohevink et lsastppe rortkpiesaber and
having a raglbat haaptemd/@hsbhya ¢ Ahoniete DhaRBAR BN ARORGE pncShideyal | of
the workpi esuppb%) é’(l)gltmg a!: l?a\c/!é side theregﬁeaaéleal gpepgr\a{m\esefgr s:[a hu?g a f]fjogtpsn:llé of the wafer from the
cooling gas, comprising:
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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menber and the workpi ece nmount sidewall . 11. The apparatus of claim 10,
wherein the first portion of the first seal nenber is flexible in a
direction perpendicular to the plane of the workpiece. 123 Memeh 20Q%ar at us of
claim1l, wherein the first portion of the first seal nenber is
cantilevered radially outwardly with respect 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. 17 23
Mar ch 2005 13. TH& apPwrepewts o flaig| 18, vweereig the filsiepdipm oftthydirst jeplstempro repmsisesof  t he
first seal nmepkaEndBIPEHSESngadnglticBaRidednd RakpicaWVRbamANE: RAgEEI-AS. t he
backsi de of the workpi ece proximate the peripheral edge. 14. The apparatus
of claim 13, wherein the rib has a v-shaped profile with a pointed edge
extendi ng toward !&nd BYgargiang of fltmpldc risretrethe fib tisea vwebenep ipels wihoxpaniee t he
peri pheral efhgextendifi towdiBn@@RRhaihtBaciaide iR Wotkdide pikiRhe ihepdiftRral ddgeSt porti on
of the first seal nmenber is cantilevered radially outwardly wth respect
to the center of the ring-shaped support nenber so as to pivot about a
circunferential a%is iThe aprertseeftdash 1gerhercn| they fitgenopiamdf the(first seelomenher i3l ane of
t he wor kpi ecatiletfed radifly oﬁﬁaﬂlﬂj} aftt&pt to ﬁlle &ht@ﬂoﬁﬁg ﬁﬂy@ﬁﬁﬁisﬁbﬁﬂﬁn&&%‘aﬁb ﬁiﬂlﬁd
support nme [ e fr t he . war kni ec nt owi.ng repl acenent
thereof int gaf%b %%%%?%gfgé&ﬁabgg% mWHﬁ¢F§%§%§?§$M%?%§%§%T ?%k pedest a
for supporting a cylindrical workpiece having a peripheral edge on a

rotatabl e processs.di sRhe BERE bfSiafOls, wiereh @R Sihig-B4ped oK RERLLIs ARddAbleaslapt ed to
i ort adapted to supply a

support the workpi ece a. pl ane; as. feed
cool i ng gasﬂ?gmr1%%%‘mg?8gmg?ﬁ?ﬁgma%%ﬁﬁfgﬁg?ltg‘ring-shaped support nenber
nounted on the at | east one workpiece nmount ; a first seat nmenber nounted

on the support mberAth&ukongnﬁm&ﬂﬂr&Essa@fﬁeh@@f&ls@}s&mﬁ%c 'nmihalrvg,a@ﬁ%t hto the
t he backsli de of the

support nmenber and .adapted t ngage ., porti.on o

wor kpi ece EEE%F%%?%w?ﬁeg“ﬁéF%E 88&%“355@“W@m§%al the front side of the
wor kpi ece from t #éagensiorpjecgmaunt gdaptedto siprorthd warksgidee imeploer  mount ed on t he
support menber amgiasR@d@oﬂgda@tei@gap@bhmmggms%ayksﬁfxbﬁmuon@ieceeI b adapted to

engage a sidemalg.og tggumg pi, ece nnﬁnt tﬁ%@%OVqu'a seal between the
support nember anie FRE YRS PTREMWBTR it pqworkplecpdioutth o hedest al  of
claim 17, wher ei nfitgtiseal minrber- ovatodah tuspnport memberkpeing & Estaertioncfiradbleevith forpem t he
wor kpi ece Mgt suppbit RWAHIY add@ikhRAL 8 MRAte alpbRibEstthe bitkddd of REARGIRd prodifate hbE _
pedest al of cJ§|g117 mﬂ§re|n.tq f1rst oralon.of the first seal nenber is
flexible in petipheral edge tb seal the front side of the workpiece Trom the cooling gas; amn

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.

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 direction perpendicular to the plane of the workpiece. 20. A batch ion

i npl anter process di sk pedestal for supporting a cylindrical workpiece

havi ng a peripheral edge on a rotatable process disk, coApMaseing@0%t | east
one wor kpi 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

ri ng- shaped support nenber nounted on the at | east one workpi ece nount; and
a first seal nmenber nounted on the support nenber having a first portion
flexible wth rewpss the firg ppitien of the fiest sealmembeis ferible indadiedtion pepewirglage the
portion of bl PBckskhite. Al the workpi ece proxi mate the peripheral edge to

seal the front SI e _wor kpi the cool i Mar ch 2005
wherein the first por[El é’%poﬁontqﬁgl E‘F 5r]'s Wﬁvg?dfa%a'g'loﬁ&”i"‘%lly@“q?ﬁ
di rection pé&tyeerir eltheringshopadisewporizhember smfastphleotmﬂ@mr@c@reammn direptiop he

first porti @@e@fyp&p@d&mamtthe%g@bnﬂm@{ml s cantilevered radially outwardly
with respect to the center of the ring-shaped support nemnber so as to

pi vot about a circunferential axis in a direction generally perpendicul ar
to the plane of 4lhe whmkihodead sscuring a warkpietehoulprodessslésk.spipriging: wor kpi ece to a
process di sk, cofﬂaﬁm@amﬁgseanme}nlo&@scﬁskmm@mﬁe@sﬁbnetf@tekéﬁe process di sk using

at | east one fastem[at %l(e)ceon% the 1workpl ece on the ring seal; and
provi ding a seal "Balneds g“%séaaaﬁﬁ the process disk using the ring

seal, wherein tHéo‘frldﬂrggSgﬁébﬁtqu%@rhpWplﬁesceand‘thermcesel'akua’ugmlbeingsmki a second seal
menber and wher amaremmeqmgddaﬂ@m is&:CAHrst RQT MEARr LhEa WOhK RhiGRb@NchatWiGeiR T OCESS .

di sk usi ng the r|n onpri ses ovidin In enent of the
first seal PRNEE? 3 ?’ﬁetw?eﬂgi %Fkﬁ i &t ‘gﬁl B RE“Hr |“E|'i’gn'b E%aﬁeﬁr&%&rg ERHXGEBAt  of
the second Sesléla Fogpasmnéef theifipshseal h@m'pﬁr ot the wotkpides and groviding sealing engagement of the

second seal member with the process disk.
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