WO 03/ 036679 PCT/ US02/ 34382 1 WAFER PEDESTAL TILT MECHANI SM AND COOLI NG
SYSTEM Field of the Invention [0001] The invention relates generally to
ion inpl awbes®3deas the processing. of sem conductor waf erPET/Emopi34s8ze
particularly to wafer support pedestalls and wafer cooling systens for ion
i npl anters. Background of the Invention [0002] lon inplanters are used to
introduce conductivity-altering inpurities into sem conductor wafers. In
order to acconplish this, the desired inmpurity material is ionized via an
i on source, andWARER REDHST AL I UITOMECHANISVDANDE@OOLINGrSSSTEREd ener gy.
The ion beamis then directed at _the surface of the sem conductor wafer so
that the ions in the beam penet r Kiddofthed®yerGHHuct or naterial and are

embedded in th@ggg]yst al Ifrﬁ@inb@lsérdn%laté%g?gé}mRfi%mgwganie?gﬁoq%é) rof&SiLed

conductivity. [ I n sem conduct or processing,” there are Sever a

i mpor t ant ofceangtetwiuator oveferisnamt hicew ipagicaturlyf toewhiey support ipefdsais ed wate
inportant factor is ht oughput, or the nunber of wafers processed per tine
unit. In a@g-lpgmte%#oé}ont G time, ion inplant time and inplanter
down tinme are other inportant considerations. Another inportant factor is
the ability to inplant at high angle tilt. A high tilt angle, generally in
the range of about 20 to aboutB®kgdewrdelthedhvemi®ndopi ng of the silicon

structure bene n obst,uct.i o o the bea Anot her i nport ant. )
consi der at i on ?@BQﬂe abi it y’_nPEani%m Ah HSGAT & s? ’iﬂ%fﬁegn&‘tﬁ@%‘é“é?)'_ﬁﬂ?e“[‘“GOOM
Seri al i nphipt€esine eGRREndictdrGRdTeWal 18TFdANS REompalidh MR, 1RAd&GReq fiphaAYt ers

process a plurality, or batch, of wafers simultaneously. Typical batch ion
i mpl ant er SNgfETiR]j Belogizedtvaa japglod spkragpend vihére acesidrated toofobe T owebsad o e

nmount ed o I L ml.ant atiqQn, systens, it .is inportant to be
able to ti r%ﬁgggétgg% Y r;lglebl\%?%?@ rr%l t? ﬁ%afrecgg%ﬁ?(ﬁ}ensgurlfaﬁe 84 t@%ﬁ%ﬁ‘ﬁ%@ﬁgor
rotating cwafdi ¢d that thd hins ic tiedieainGrene@die BGEMmiconittoemampheandheBmBéddeal t he

edestal s .dg,_not ve into position at the same time resulting in the
Eool ant cr‘Bglﬂ‘? %Stglﬁ‘nﬁ}%‘é‘leéhﬁréhy fgadne arrgion ofdlepip Gomgpetiier system

[0003] In semiconductor wafer processing,” there are several important
considerations in achieving an effective ion implanter. One important factor is
throughput, or the number of wafers processed per time unit. In addition, wafer transfer
time, ion implant time and implanter down time are other important considerations.
Another important factor is the ability to implant at high angle tilt. A high tilt angle,
generally in the range of about 20 to about 60 degrees, allows doping of the silicon
structure beneath an obstruction to the beam. Another important consideration is the
ability to cool the wafers during processing. '

[0004] Serial implanters process silicon wafers one at.a time. Batch
implanters process a plurality, or batch, of wafers simultaneously. Typical batch ion
implanters utilize a rotating disk upon which wafers to be processed are mounted on
pedestals. In batch implantation systems, it is important to be able to tilt and cool the
wafers without resulting in an unbalanced rotating condition. This condition can occur,
for example, when all of the pedestals do not move into position at the same time
resulting in the coolant creating an unbalanced load. Thus, an jon implanter system
capable of high wafer throughput, uniform dose with the capability of high tilt angle

implantation and wafer cooling is desired.



capabl e of high wafer throughput, uniformdose with the capability of high
tilt angle inplantation and wafer cooling is desired. WO 03/036679

PCT/ USO02/®®38836629 Sunmary of the Invention [0005] The i nveatriuso2/ps38yi des in
one aspect a wafer platformincluding2at |east one wafer pad assenbly for

nmounting and cooling a wafer agdnlifhfiGhfdhe PRRRdiohn an ion inplanter. The
waf er pad assenbly conprises a wafer support pad having an upper surface

for nounti ng t HB08@f er arkheanyeniion psamidesde onFlaspechaeafe pldtioem in¢luding ahaf er
support p conn ected to oolan havi ng an, i nl et. secti.on and
onPbot ! of Hesh SrRARE B Rt LR SRR Ea v A B bREN PR i
of the inligi uﬁﬁl@ﬁﬂef)nTh§wa@%ﬂ%@&&{&ﬁ@&ﬁph%stmaﬁﬁ§§p®ft padcha0inel B usREL | ON.
[ 0006] The invention provides in another aspect a wafer pad assenbly for

nmount i ng éuxﬂ@ﬁeeforanwrb@gﬁge dvdfpoanda ilewemsyréisei mpheaower . Surlflf’a‘fée O\&ﬂ@rwﬁﬁd
|
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nmounting t I"ower ~sur
passages. a?&’aﬂgédowmarmtrpbafea icBnfigeaties twhertid ahd madme bﬁ\th@gnﬁﬂ seetig igur ved

&t
surface in mati n%@e agenent V\nt%@ conpl enment ary shaped bearing surface
of a housicAgnigmalary hkemasepf hgpube segtai ed about the axis of the

centerline of t fer ects
and advant ages [g@)qj\ﬁe pres%q[l@%rtl@g ﬁ'{g%e%% afl{)&gpgsk E}ﬁ%gfegﬁ%de %‘g aféﬁd
appr eci at esbunying heo safes kinkl edng dispbsedaint arf i@mirhplenteol IThei wgfer gad asdeatbly
descri ption of. the referred efq‘ﬂl odjnments with the_best node conterrpl at ed

for practPPPREES H alfwélﬁp%rva AYINg\#oPRER SUHRCSH IS AR e dhawatgsandmt i ef
Descri pti gay&gf sﬁxjﬁﬁ:e':f&iuﬁlgﬁnt x%ogﬁé dr Hxlclfee coolait @a&lagv‘égov'ﬁw R)fwe?rﬁuhg@e is

i npl antation system igure 2 1s a side vie a waf er est al
assenbl y a:nme@tﬂdl tong fr&ysthamngf art Ioeteprcaxs\mdt surfmenmmmtmg eﬁ)gdg]smEmtgwnth 8is a
top view of t fer pe st al ass hown | L gure %

comp Enentary 'sh pe earmg sur ace o a housing w erem e wafér can be rotated

about the axis of the centerline of the wafer mounted on the pad.

[0007] These and other aspects and advantaées of the present invention
will be readily understood and appreciated by those skilled in the art from the following
detailed description of the preferred embodiments with the best mode contemplated for

practicing the invention in view of the accompanying drawings.

Brief Description of the Figures
[0008] Figure 1 is a plan view of an ion implantation system;
[0009] Figure 2 is a side view of a wafer pedestal assembly and cooling

system of the present invention;

[0010] Figure-3 is a top view of the wafer pedestal assembly shown in
Figure 2, .
[0011] Figure 4 is a front view of the wafer pedestal assembly and cooling

system of the invention shown in Figure 2;

[0012] Figure 5 is a top view of the cooling passages of the wafer pedestal
assembly shown in Figure 4;

[0013] Figure 6 is a side view of a wafer pedestal assembly and cooling

system of the present invention shown in a tilted position;



[0011] Figure 4 is a front view of the wafer pedestal assenbly and cooling
system of the invention shown in Figure 2; [0012] Figure 5is a top view of
t he cool iwg passages of the wafer pedestal assenbly showedmuser/gusse 4;
[0013] Figure 6 is a side view of a wafer pedestal assenbly and cooling

system of the go@pgnt i NVEBheONisMUMbetivedsilit bieRdoPPBlutdlion of WEXLDYedehB79
PCT/ US02/ 34382 3 [0014] Figure 7 is a perspective side viewof a plurality
of waf er pesfasshligs mawstedripion egliskonfrt batrhippmion igplintestard bat ch type ion

i npl anter; and 5] Figure 8,i.s a _pers tive side.view of ingl e waf er
pedest al asser#bﬁgs'llrmunt gﬁg%et%ilﬁ % ng)rs%ercggésséaéc laCFTngirt ao?m%l%své?fleglpegglspael ion

I npl ant er .asél hesintddseiiip thegto&ss tienden v €A kérti tyf20dS]mpahter.ri ng now to
the drawi ngs, Figure 1 discloses an ion inplanter, generally designated at
10, which conprises a termnal 12, a beanline assenbly 14, and an end

station 16. Generally, the ﬁ%%&;ﬁk%%fpstﬁ'd.ttﬂ*&élﬂknitﬂﬂ beam and the

beam ine assenbly 14 adjusts ion species and energy |evel of
the i on beam arf@0td]r ect s Réferringummdtoaharddaeingd/ Pigaid 1 oiReldsatantibe irpldntt,at i on
16. [0017] The term nal 12 includes an ion source 18 having a chanber in
whi ch dopa#fPogHy depigratef gl pecioermRrsehpdeiel lEnariggmiine Aspmbiieift1adt he

i oni zabl e ,,dgpERLIGRTs | OGERASHRRe Rt M2 SRpRs WhiBh %e&rpgalgﬁﬂ{ecﬁeaﬁnﬂ{éber :

An extraction electrode 22 powered by high voltage supp extracts a
beam 26 ofaspamshly il¢edjustsshé fapms.tibe spavios @ed entrgpidee] afitheacc béar anddiredte it

extracted jons, toward a nmass .anal ysi.s, magnet 28. The mass anal ysi s nmagnet
28 functi c}ﬂg’afdoaﬁ\é\lgg%ﬂ?%}tl?lt?ﬁét@?eg _SQBB'?(SEH ate charge-to-nass ratio on

to the beanl i nqoasgendl y itk teRMaaHaAbi RS M enbeam RS fma%%par edAed Ry the
mass anal ysis magnet 28 is provided by vacuum punp 30. [00I8] The beaniine

assenbl y Thielyfppinsegss frapuyadgast baxe20 ensy@red. a Energy is Fmpardied, t3the ignizebkct r on
shover So.0obth G830 L 0 ST ASPATEELSER SRS Rh U o oo

22 powered by high voltage supply 24 extracts a beam 26 of positive ions from the source
chamber and accelerates the extracted ions toward a mass aﬁalysis magnet 28. The mass
analysis magnet 28 functions to pass only ions of an appropriate charge-to-mass ratio on
to the beamline assembly 14. Evacuation of the beam path 29 provided by the mass
analysis magnet 28 is provided by vacuum pump 30.

[0018] The beamline assembly 14 comprises a quadrature lens 32, a flag
Faraday 34, an electron shower 36, and optionally an ion beam acceleration\deceleration
electrode (not shown). The quadrature lens 32 focuses the ion beam output by the
terminal 12 and the flag Faraday 34 measures ion beam characteristics during system
setup. The optional acceleration\deacceleration electrode may be used to accelerate or
deaccelerate the focused ion beam to a desired energy level prior to implantation into a
wafer at the end station 16. Evacuation of the beam path provided by the beamline
assembly 14 is provided by vacuum pump 38.

[0019] The end station 16 includes a wafer platform such as a rotatable
disk 40 about the periphery of which a plurality of wafers W are mounted on pedestals. A
rotary disk drive mechanism 42 is provided for imparting rotational motion to the disk,
and a linear drive mechanism 44 is also provided for imparting linear motion to the disk.
A robotic arm 46 loads wafers W onto the disk 40 via a load lock chamber 48. Operation

of the system is ¢controlled by an operator control station 50 located at the end of the end



termnal 12 and the flag Faraday 34 nmeasures ion beam characteristics
during system setup. The optional accel eration\deaccel eration el ectrode
may be uswo iBo3@ccel erate or deaccel erate the focused i orCramo/8438a
desired energy level prior to inplantation into a wafer at the end station
16. Evacuattieni®@f the beam path provided by the beamline assenbly 14 is

provi ded by vacuum punp 38. [0019] The end on 16 ingl s a _waf er
pl at f orm such H928] ot at Thy acdegialsiony edB@{&b?ei a‘éf( #8r Pfffﬁb?’glcgft Wagq{s &re

pl ural i t ym@hinwel &Lk M%]@(ﬁéa &% ng&i 2ReREHCSORLSnstrfictel Acdriing! t§kth9 r¥dent
mechani sm 42 1's provi ?or arting rotational notion to the disk, and
a |linear wvesm®nyms hsanwanmﬂhgusa 2l sbhepwefer ded dssfrmblnpalrldwmgemrai@arat moPj on to
t he di sk. A rohot,i. 4 0gds wafers o the disk 40 via a |oad | ock
chanber 4&°VEHR OJtW %‘%’“E )}]%‘ﬂé{ f ?OB%QEWF%‘H% eé?{lgﬁﬁélab‘fl&rzeﬁ% roI
station SghdupCes gehrads. g RbinbdGeRtas'HeG3(a3R G f I Ga IV 2b3d3He 2 4
station 16. [0020] The pedestals on the rotatable disk 40, upon which the
waf er s araxis,rb it v,z wanhindte syatein o thvamafpr patiassemelybl 09 s Ghown s Figue éd

according,to the present . inventi ) re 2. The fe

resenbl y PR BrERERryic P e Sagh SHG a0 b BraRith fs 2ot IR S he
waf er rrouwb@alstmﬁard%auﬂl{gga%me[m@f about zero to about 45 degrees.
Tilting is defined herein as the rotation of the wafer Wabout the z axis,

of the x,y,z cl¥RHl nat e Egalx wiafestWtihaneuatas: upridand lepiped ta @owafsr skpnaat i n
Figure 6. cﬂ&i %aac}%l[eyor n%}% %ﬁ%ﬁ#ﬁ&l 1&8{9& f@ al?cfh a%azfl%e fofdal WY | r%ct%ét%“ed

vmththe axi’'s so t hat eorrerlc center.

[0021] Eaclampedresthdl mammm\ad tmﬂm%eahdledllﬁmnedrﬁ 0The wa»ffar supppPad 1gzad 102
via one or npbre conventional hg nps 104 such as a nechanical or
el ect r ost SRMRIISER p SHFUIAF Plgtenwhichhang sybstantakly flatwnpsr sieface 41 for mepntineta The

waf er suppafet \?Qﬂeré&? 1\@%&1‘ ®8fie Anddrhfrlc of%@%fe%hgﬁbrhwgﬁn@of }ébér'iéaﬁxt tally

flat upper surface 101 nounting a warer t her eo ted to t
under sur f moe gfolingepasmieyr 161 froeinafieadeftoRd its as) Heooding pasrage’ddot Cincplatassages

nor dor TOHHGT offis & ERHANE spateris! LR HEREES T ol ort e PO DR

passag€ 103 may be mounted to the underside of wafer support pad 102 by dip brazing,

mechanical fasteners or any other conventional means known to those skilled in the art.
The cooling passage 103 preferably has a circular cross section and is comprised of a
material having a high thermal conductivity such as aluminum. It is even more preferable
that the interior surfaces of the cooling passages be coated with an anti-wear coating such
as polytetrafluroethylene (PTFE) or any other form of hardcoat that prevents degradation
of the pad base material.
| [0022] As shown in Figures 3 and 5, the cooling passage 103 has an inlet
end 106 and an outlet end 108 located near the centerpoint of the wafer support pad 102.
More specifically, the geometric centers of the inlet end 106 and the outlet end 108 are
‘ spaced in an opposed configuration equi-distant from the geometric center of the pad 102
(which corresponds to the center of the wafer W mounted thereon). The coolant passage
1s arranged in a serpentine fashion that is symmetrical about an axis x of the wafer
support pad 102.
[0023] As shown in Figure 3 for illustrative purposes, the coolant passage
1s denoted as two sections “103a” and “103b”, wherein 103a is representative of the inlet

section of the coolant passage, and 103b is representative of the outlet section of the



103 may be nounted to the underside of wafer support pad 102 by dip

brazi ng, nechanical fasteners or any other conventional nmeans known to

t hose skiwbed/osd7e he art. The cooling passage 103 pref er @airyushzs43a2
circular cross section and is conprisé&d of a material having a high

t her mal cowglat pedsage. st further showm muifigure 3j secovenOdmared PO @e apmenctidadt t he

' ' f f. i ny . b ted with ti -
coat i ng st 3 8is iFs SPrrOeeRG TRl Bt B s o SPoIRg sieged a
hardcoat tthatinlet e¥&idhSofd@gr @dfnt PAssa@t 10NE Atk PaRRerfRbRelaby tHORAZ ofS

shown in Figures 3 and 5, the cooling passage 103 has an inlet end 106 and
an out | et copknt e®1ateslca teloyiteaseativn afdhe epqiantrmaswage tdesoisdfzer 13bppdhe epdd

102. More hfi. L he geo ri.c.centers.of t i,nl end 106,.and t he
out et end 1708t 8L ecbtink B RER T baS Sa TS el a2t dhe BPE 20015¥ o

t he geonetpaseageenlicinldicodlast Radon 083a fnhilebutier 30 REF 0h 0l (BB enehiEbe Of
the wafer Wnounted thereon). The cool ant passage is arranged in a

ser pent i neATTaAEH §h nEmgious othey pepfigpetiensaitshewin)asich thatothe trgss vt eolant
support pagh, 134 5 &QQ@%& s¢ ca?g@‘ﬁ’g cbStaht L g%,ogzgg dolihdd Sl & MErBRSoF Lohe

cool ant passage 1s denote WO sectl a’ an 03a
i S represeanbhint sieiatdd at te dutibedectioeef theBoslknttgassageol ant passage, and 103b is
representative ?Jogtgf]e outl et section_ of the WO 03/036679 PCT/ US02/ 34382 5

cool ant passage f ur t Hete conbRhPrayidedg the Mmictapd quipt cwobias areaa@3nanr e
symet Ui Caje aidathbit RBoling#thi8 sudi'hs WAl R <ER, £8h OF HARSALANLESKILE Sy ' LDe

mass of cool ant situated a the 1nlet section’'o he coo paésagey 103a
bei ng courttkerisaitahie eabling knbren tathesoskillabinltheartsi t uat ed at t he outl et

ection of the ant age, .denoted as_103bh. The end 10 of the inlet
iool i ng passagelﬁqgé]a feggge%?%f’g_btaﬁétq ﬁ’lg&}fe %'ntge ?‘ZL"Qeréf“ff“P?eOf £ ME{CTCYBPGThg
passage. THad lionlietecaraltaAti:@8Cbi&p1aR330anthelddGerqiit 880 CRAUBY A eGLLAP 103b

may al so be arranged in nunerous other configurations (not shown) such
that the ralats apd ixpisfeshly made whmbuniaumirhateiial, end Swctionsrio ehclobretheaobhmg

pessa 19068 SRLALBETSRAY USSR TR AR
inl et and antihleetfecddnlld N3P Pad SR @aGetFadrn hole 134 for receiving therethrough the ends
106, 108 of the respective inlet and outlet cooling fluid passages.

[0026] The wafer pad radius frame 200 is mounted to the under surface of
the cover plate 130. The radius frame 200 comprises an outer wear surface 202 having an
exterior curved surface to allow rotation or “tilt motion™ of the wafer pad assembly about
the z axis (see Figure 6), which is also the geometric centerline of the top of the mounted
wafer. The outer wear surface 202 has an outer convex surface and is aligned for slidable
engagement with a complementary shaped beaﬁng surface 302 of cam housing 300.

[0027] As the outer wear surface 202 slidably engages the bearing surface
302, the wafer is preferably rotated about its geometrical center. The radius shape of the
outer wear surface allows tilting of the wafer from zero degrees to about 45 degrees. The
outer wear surface 202 is formed of a material having a low coefficient of friction such as
hard chrome, nickel plated steel or aluminum material.

[0028] As shown in Figure 4, the radius frame 200 has a rectangular cross
section with opposed sidewalls 201. Mounted within the sidewalls 201 are one or more
curved cam follower raceways 204. Preferably, two opposed raceways 204 are utilized.

The cam follower raceways 204 have the same curvature as the outer wear surface 202.



be any suitable cooling fluid such as water, antifreeze, freon or m xtures
thereof, or any other suitable coolant known to those skilled in the art.
[ 0025] Rewermsiosag7dack to Figure 2, the | ower surface of treTsbzs4382pport

pad 102 is secured to a fixed cover pbate 130. The cover plate 130 is al so
a flat ciReediwd wghat eachrd ths rgmeehes a0 wremaute onfnoat wamnfohoweatse2dSalwhieand

functions_.to.enclose the cpolLn ssages dto ung. t assenbly to a
radi us fr HPEHOHEP SOPHES th u§ {5?“%?1388&) rG2ELEOUSH}S %@“1‘? 2@?}”‘%? ° iétfr and

an out| et w@ﬁ%fﬁc@?bﬁoﬁ%@ tfa¥fe TR IslidHly bR Y Ot9Bedrhg seardse 330& thhP8 of

the respective inlet and outlet cooling fluid passages. [0026] The waf er

pad radi uthefwafpe c200lti (sefabarketd Figurehid). uhkecars fpllawers 205 furiberchmetiopltat e

130. The radi ys fran 0 o] i ses_an t wear,. surface 202 hayi an
exterior ‘é‘ﬂ’fyvgt? %ﬁi‘?ﬁgé E’SSé{}BEB‘?NS?‘BP‘&?ngﬂ( gp afst‘?"fl_{ AdY PR thtehseeavvg_?per pad
assenbl y Rt betwtRnZheobtating SR8t didIsHi1et &ds 106] IR dfth@bsdarit pass@EOMBS hhd
centerline of the top of the nounted wafer. The outer wear surface 202 has

an out er Bue/egssaggmaneer lined 206 and 2ofhesl dessribed ingupreadetabgdeiment with a

conpl enent ary d bearing surface a in [ 7], As the
outer wear sur fdabégfzoz sﬁ?‘ﬁgﬁgwy hgﬁsd%gjg%t ﬁ%s %e r‘}r‘]’ﬁag@sﬁrf%%g“‘rs‘gg{?e t“F%@?waf er
i's preferaplosed phratiesiddwlls I04Sthg anEidatifglsuigeset 32, adden irdeinbScahgBH60of . t he
outer wear surface allows tilti n}g}éo;f the wafer from zero degrees to about

45 degr eeBreferplly ¢ng ef thgesideveallst ideis auptiglly fasmed byor rempyabds plate B8%ifag a
| fficier FANSE . . . JNi |
o nam AeeSte M il BOSHR B8 inldRld GURGTSBMEKES0R BLEHE) BBl O

r ect angul anncataiSiaterioe cbiners 305tsb thgt plsadius iftheve(0scadGbtatdvithdednteifetenoe t he

si dewal | s Ol\ﬁé e one or nore curved camfollower raceways 204.
Pr ef er abl {'8%¥us/opposed raceways 204 are utilized. The cam follower

raceways 204 h 0) he Sa@%n&'ﬁ{e\ﬁ&iﬂﬁﬁﬂéﬁmﬁﬁﬁl Qwitﬁr%o\é%% feed ah @FBurd Qo1 NP
03/ 036679 PCT/ US027 34382 6 Recelved within each of the raceways 204 are

one or noligesczif, 20Y wdiwbr e Zaﬁi}ecm itg hnd 4long theowrvasl welcrde ofithe cadibesrifig amre

200 10, 15 LRT 9SG 00 e AL DR UL ETy B3R BRn 20 ]

}NSL g { i g ﬁ“{‘%‘ redpeCti®d efidsPisK 109 of the WoBlag) pastde TBM 1t & Aywtat &DRotk WhdthBe
ends 106, 108 of the coolant passage 103 rotate or tilt with the semi-hemispherical radius
frame 200 and maintain fluid communication with the non-rotating return and feed
coolant lines 206, 208 during rotation.

[0031] In addition, as the semi-hemispherical radius frame 200 rotates, the
interface of the outer wear surface 202 of the frame and the bearing surface 302 functions
as a seal to prevent coolant from escaping from passageways 310 of the curved bearing
surface 302. Preferably, one or more grooves 314 (See Figure 2) surround the periphery
of the passageways 310 of the cam bearing surface 302 wherein one or more seals 320,
preferably o-ring, are provided therein to prevent coolant from escaping from the internal
cavity. An optional second set of grooves and seals may be used as an indicator of
coolant leakage from the cam housing 300.

[0032] As shown in Figure 7, the wafer pedestal assembly 100 further
comprises a flange 400 for connecting to an actuator. The actuator may comprise
linkages, cables, electric actuators or any suitable means to convey the motion to the
movable portion of the wafer pad. Figure 7 illustrates the side perspective view of an ion

implanter disk having two or more wafer pedestal assemblies of the invention mounted



carry the centrifugal |oad of the spinning disk 40 as well as to maintain
the seal gap |ocated between the rotating inlet and outlet ends 106, 108
of the cowbanwi@assage 103 and fixed passageways or |ineec2a®ozap3s208, as
described in nore detail below [0029F The cam housing 300 has a generally
r ect angul &rerevimapEheviwtaler pedpasleatsgablads] W0 ark dhomh [tEte80rboutt e Zaxs wéar 4ng

S o0 By ARSI S 200, LSRG E Sheh i

interior pEksoeRs Movd fochidti HedPtheC@Wiet YortPndeM@k | Fsk38¢ withed 4P Inyarhfye
truncated interior corners 305 so that the radius frane 200. can rotate

Wit hout i mystenh éinen@?, SOFiegtending)radipiioa@vachmt Aiid e@mmurigation Nath the setvan
cavity 306 e . feed etyrn cool ant i nes 206, 208 which are connected
to and al Sﬂ‘g&t‘n’ﬂém%%@go%ﬁﬁ@?é’?ﬁ%ﬁ?%fisﬁﬂﬁlgl%am bearing surface 302. The feed
and return cooli@ggB) ! i nes v28& thdGfafer éolifg fshstef Hae PNk il Wedchibed e
respective ends 10b, 108 of the cool ant passage 103. It is inportant to

not e t hat cemenctiondsith @8 asseadlpfort ting swfestthp abevgelarosed spakieg aystem|is with

t he sem -hem. spherical radi r 200 intain flui [ i on
e e RATEBREE S8 oo A AR BL Ry o
rotation. iff 083&htibrihl ddethtdroderiaBiont inglaeers .- Perfics phkilé ¢l whkkdipedestal aiténg 00

rotates, the interface of the outer wear surface 202 of the frame and the
bearing sechyusmapshoymcprimaaly faguse 1gadhatetntype areieplayer s inyeriAneedHi ng
from pass 10 v, I r f L MyinNE Or
more b oo0ns Y {eq Eecturctn S EH.PER B AL G, e wah BBt ding 0 o
310 of t heechmidieaouldglssbehaedwdldthehesding systemer nore seal s 320,

preferably o-ring, are provided therein.to prevent cool ant fram escaping
fromthe inter !ﬁ‘yﬁ_‘” cavi t 18R Sophavshiiie @8&'&“@@?“ (5’& yr & _eﬁdp%‘gé& may
be used agsmblyoE Bidihtedl withiiahe Prod-8AKRGH 1508 dfNE sGRAMIRUDE NthpBiiler.

[0032] As showdi in Figure 7, the wafer pedestal assenbly 100 further
conpr i ses The pedestpe as@Mblyors postivaed imfjont of arfixedtposition ionbramagdé bpmogansmayf

Convey @ FBNCH P8 ERETERoSUbRBmBOFTEGH 1 HE aL1 P VRTBUTLoRe
i |l ustrat geeld$1251 TR HeaEstAGEMAY YO rRburdét ditdetly ioeamieeardissé. havi ng two
or nore wafer pedestal assenblies of the invention nounted

[0035] The wafer on the pedestal assembly is scanned in front of the fixed
position ion beam 26 along the x-axis and the z-axis simultaneously. The x-scan is
accomplished by moving the telescopic arm assembly 508 along the x-axis by means of a
linear translator 514. A sliding seal 516 is provided between the linear translator 514 and
the process chamber 506 to maintain a vacuum condition within the process chamber. A
slot 518 in the wall of the process chamber permits this linear movement of the telescopic
arm assembly along the x-axis. A coolant channel 520 is provided within the inner arm
510 for providing coolant from an external source (not shown) through the telescopic arm
assembly. The coolant channel 520 is in fluid communication with the return and feed
lines 206, 208 of the pedestal assembly 100.

[0036] The z-scan is accomplished by telescoping the inner arm 510 into
and out of the outer sleeve 512 of the telescopic arm assembly 508. The actuator
mechanisms (not shown) for effecting the x-scan and the z-scan linear motion are known
in the art. The x-scan and z-scan motions are performed simultaneously during the
implant process so that the relationship of the ion beam and the surface of the wafer being

implanted remains fixed across the entire surface of the wafer, even when tilted as shown.



WO 03/ 036679 PCT/ US02/ 34382 7 thereon. The wafer pedestal assenblies 100
are shown tilted about the z-axis at a 45 degree orientation (Wth respect
to the x-woimshp3ce#o cool ant (in this case water) distributi eoT/usob3B8D is
shown | ocated near the center portion8of the disk 40 with cool ant manifold
system | i kst B02e Shnexbemdemahe aditalsuyfacibsing dmplranfeduind zt:pamibmliaf:@bln@n
wth the r turE and feed |lines 206, 208 of . the pedestal gﬂie [ 0033]
Whi l'e t he AlpBELRe bt pail reyaine rsEat Buaehe A TERAT SRS b BHTF AMbERHI Mt | on

with an a%??fgﬁlré%ftﬁéwtafe}r%)laﬁl&tamgs%ﬁﬁ)’l iéﬁsﬁh@&@b%ﬂ}\%ﬁ%gd cooling systemis
not limted to such applfcation For exanpl e, the fer cooling system

coul d al so be lﬁ@QﬁT] in céfﬂhﬂmtheonaéntlbathaklbeen sheminadndi dmcrubqilmm Baspect to

Furt her, mhll fer tal . tiltin nmec |sn1|s sho primacily for
use in a BBY CW‘E% ITGRLS; tﬁiﬂe%fif}é? is fop ghe; gﬂ yshalien rahes dhageimuaien;
conj unct i @Ad Wikd? ehiigls i modRlcanbaY Sf tie! @%&lﬁx,erﬁmlm@t%eﬁﬁfﬂ%@{ ahd ! ting
mechani sm coul d al so be used wth other codling systens. [0034] Figure 8
shows t he dﬁmbedrmtldvelapparoﬁt @ thoswgdkdladahehe prt dathiiathe iagndebsprid &G svopat ed
within the oces chaqg %06 of a erlp type ion inmplanter. The

pedest al 8@ HBY?‘?Eaﬁﬁ HE@eaﬂp? he1agrs-a £ i xed position ion beam 26 by
means of a telescopic arm assenbly 508 conprising an inner arm 510

di sposed within an outer sleeve 512. The pedestal assenbly 100 is nounted
directly to the inner arm510. [0035] The wafer on the pedestal assenbly is
scanned in front of the fixed position ion beam 26 along the x-axis and
the z-axis simultaneously. The x-scan is acconplished by noving the

tel escopic arm assenbly 508 al ong the x-axis by nmeans of a |I|inear
translator 514. A sliding seal 516 is provided between the |inear

transl ator 514 and the process chanber 506 to maintain a vacuum condition
within the process chanber. A slot 518 in the wall of the process chanber
permts this |inear novenent of the tel escopic arm assenbly along the
x-axis. A coolant channel 520 is provided within the inner arm 510 for
provi di ng coolant froman external source (not shown) through the

tel escopic arm assenbly. The cool ant channel 520 is in fluid comunication
with the return and feed |ines 206, 208 of the pedestal assenbly 100.



[ 0036] The z-scan is acconplished by tel escoping the inner arm 510 into
and out of the outer sleeve 512 of the tel escopic arm assenbly 508. The
act uat or womslhadssirsns (not shown) for effecting the Xx-scanpramdSohe3s2 scan

| i near notion are known in the art. ¥he x-scan and z-scan notions are
performed sinmultaneously during the énPIant process so that the

rel ati onship of the ion beam and the WPSce of the wafer bei ng inplanted
remai ns fixed Qe Qsfy.t he entire surface of the wafer, even when tilted as
shown. WO 03/036679 PCT/US02/34382 8 That is, the distance between the
waf er surface bei ngAiwpkenptatidmanispasgqslawithioudraongoiptenteraind ngcluthag pé denspat h

remai ns constapnt throughout .the inplant, prgcess. In the enbodi rent f
Fi gure 8,°%1%Hh& fpéa? ?fé%@gltyafordgg yanfogoc? g § vyl é@%&aﬁl‘%.@rh%a‘{/r%?f@?y
[ 0037] V%&&ﬁbﬁﬁﬁgj nvention has been shown and described with respect to

speci fic enbodi nents thereof, this is for the purpose of illustration
rather than |i#iwaferisopport parthayingan vpper avifaresfonmeuntieg said aafesnsd eflowhe

speci fic enbodi rrfnts h(ﬁlrei n s?ovvn ang gescri br?d i.l.L be aegp rtent t {hose
okiITed in t heFceyiiiower RITTROSHdavaler soppor o beinp SomBPtepna 4icsolnt /'on
as set forth ipaskile Rap@NAadnkt 3kdton WA Qﬁl&xaé@z&tiema{ridﬁged 3438 20ppséd ai s
W claim 1. A wafer platformdisposed within an ion inplanter an

i ncludi ng at | eendigurasinr, wherem agaassd saifinlgt sesHomisireunisgatanged vk impgs af

waf er, the waf idBﬁ‘t‘iieti‘?&%ﬁpl y conrprising: a wafer support pad having an
upper surface tor nounting said wafer and a | ower surface, said | ower

surface of said wafer support pad being connected to a cool ant passage

having an inlet sectjon and an outl et section arranged in an opposed
confi gurati on,ZMerEF%Wé?‘mgt?%m ehflgim ) wherencan BHei d s ind SARH by a

mass of - ' . t i in an
mass of @i h Quiel B4 S8G1d Aict &re 108 bRt RUhOEAorShidl pdr dhEE
3. The wafer platform of claim 1 wherein said coolant passage is arranged in

a serpentine configuration.

4. The wafer platform of claim 1 wherein said inlet section and said outlet

section are arranged in a symmetrical configuration.

5. The wafer platform of claim 1 wherein said lower surface of said wafer
support pad is connected to a frame having an outer curved surface in mating engagement
with a complementary shaped bearing surface of a housing wherein said wafer can be

rotated about an axis.

6. The wafer platform of claim 5 wherein said bearing surface further
comprises a feed passageway and a return passageway in fluid communication with a

feed line and a return line, respectively.

7. The wafer platform of claim 6 wherein said feed line and said return line
are in fluld communication with the inlet and the outlet of the cooling passage,

respectively.



and an outlet end of said outlet are |located proximte to the center of

sai d upper surface. 3. The wafer platformof claim1l wherein said cool ant
passage iwoasnassged in a serpentine configuration. 4. Thecwafser34ssatform
of claim1l wherein said inlet sectionttand said outlet section are arranged
in a symetrical conrfi ' el f at f.or ' rein
sai d | owner sur? ace ofh egg%tg}:%a é)Pg osfu{)l%(r)l}r,\? gfégginsgaégnﬁggg{ gﬁ@g@ggnf\rqg%eg

havi ng an cobeé raceway eebused foah€hdusinpadia b engagasaBNfolloweish a conpl enent ary
shaped bearing surface of a housing wherein said wafer can be rotated
about an axis. 6. The wafer platformof claim5 wherein said bearing
surface furthen Comlsas: flal@hl dARHAC Wherdt thof F LA RITTARE A L N
fluid conmunication with a "feed line and a return [ine, respectively. 7.
The waf er fphetfioctmnsto sdahihe feedrdhedrreium pasapefvagsiof thedeagy safade.r et urn |i ne
are in fluid communication with the inlet and the outlet of the cooling
passage, respectively. WO 03/036679 PCT/ US02/ 34382 10 8. The wafer
platform of clgpm S paegfed pikdtn bRPRaihUi ! MferdiORId 3 Seddy oﬁyr»yﬁgr E)?&eway
secured to the housing via one or nore camfollowers. 9. The wafer atform
of cl ai m @ssemblyecompiires o plurality wf waderpad hissembbies lohated theaerm. f uncti ons to seal
the feed and return passageways of the bearing surface. 10. The wafer
platformof claiml, wherein said at | east one wafer pad assenbly
conprises a plunal i ta/wafer Wal atscRdlly B5386RkInES WaCAhRALLINE URPMsedid -anAoNaf er
pad assenbly for nounting a wafer ‘and bei ng di sposed in an ion inplanter,
t he waf er IpRlntgsghaweier padrpssembhcomprismiger support pad havi ng an upper
surface for nmo ' ' r. alo urfac sai,d l.ower, surface
bei ng_connect od THeEpPa 4R h6Ting M wBrcrlftes By Bl s SR AR R
engagenentunhdel saidclowpt eureict deig sbamectdhearfrige Bavih@ee oofer suhelsirigeWer ei n

said wafer can be rotated about an axis. . ) )
mating engagement with a complementary shaped bearing surface of a housing wherein

said wafer can be rotated about an axis.

12.  The wafer pad assembly of claim 11 wherein said outer curved surface is

convex.

13. The wafer pad assembly of claim 11 wherein said frame further comprises

a curved raceway secured to the housing via one or more cam followers.

14.  The wafer pad assembly of claim 11 wherein said wafer is tiltable about an

axis in the range of about 0 to about 45 degrees.

15.  The wafer pad assembly of claim 11 wherein said frame further comprises

opposed raceways secured to the housing via a plurality of cam followers.

16.  The wafer pad assembly of claim 11 further comprising a cooling passage
connected to the lower surface of said wafer support pad; said cooling passage having an
inlet section and an outlet section, wherein a mass of said inlet section is counterbalanced

by a mass of said outlet section.



12. The wafer pad assenbly of claim 11 wherein said outer curved surface is
convex. 13. The wafer pad assenbly of claim 11l wherein said franme further
conpri seswoasmsss7y¥ed raceway secured to the housing via oPeTASOwB4382 cam
followers. 14. The wafer pad assenbl yiiof claim 11l wherein said wafer is

tiltabl e about . an s i.n the range of, abqut 0O t.0 about 4 rees, 15.
The wafer pad y;l‘serrgﬁﬁ/wg o agi%?eflq’qmgFgf%q§a\?’}éer?lpasﬁ@%eﬁpp gé?&cg’%wlgres
opposed I asfpREs a$ﬁﬁﬂf;§é@ség@wfa9%n@9lf§ejd?ﬂss\éiga~@, WHefh b4l re@bimcprsdzelvhpyer s.
16. The wafer pad assenbly of claim 11 further conprising a cooling passage
connect edin Buid kemnyiitation it @ refmslgiecangehe putdal o dre cqpdiarg Pessage;@wdlSanlg
passage hgyj il ion and.an 2Ct O } ss of
o d 'l olCtd deBe s SR REL R it eTbe €S} bR0mg MY e BaBHRE ™ v
03/ 036679pkeddelUS02/ 34382 11 17. The wafer pad assenbly of claim 16 wherein
said bearing surface further conprises a return passageway and a feed
passageway, wherein said return passageway is in fluid conmunication with
areturn line dt f i ; [

passageway i S ?% fl Blfh goég%%%ﬁ‘?gg%el o#p gmpttﬁ{}gﬁgﬁ@eggﬂﬁaﬁd;f}%an &t uret{algeﬁgeea%s of

t he cool i sed rpangagageddy ankdhaid\bded papagekwaysenbly of claim 16 wherein said
bearing surface seals said return passageway and said feed passageway.



