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Wafer Carrier Drive Apparatus and Method for Operating

the Sane by Inventors Arnold Khol odenko, Anwar Husain,
w@R@ohgsskhai t BACKGROUNDOF THE | NVENTI ON [ 000 1RCT/HS200&087190

fabrication of sem conductor devices such as

integrated circuits, nmenory dells, and the like, a

series of manufacturing operations are perfornmed to

W&f&ecg%ﬁwﬁﬁw ?‘iﬁxﬁ?ﬁé’%&l"Mé”mﬁ)@” Ggﬁratmg the Same

sem conduct or wafer l ude integrate cult

devices in the form of mbytlhvdrestel structures defined

on a silicon substrate. At a substrate |evel,

transi st or dém%ghmoﬂﬁﬂ@b Anwar Hﬁsqﬂégﬁ%ge Khat f or med.

I n subsequent I-veI a blzatlon l'i nes

are patterned amd—erdorHEatty—conrrectes 0 the
[00(2;1{ fﬂg%ﬁ fag{lcfgl%\ﬁ of sgm cf&ngl?cftcklre]cferx{ggg gllgér}]l ?ﬂegx[a?ﬁ%;c?/ltecrﬁgs » memory cells,

andi ths Uklat edsdried mfoinbﬁtifa@tﬁﬁﬁigl GbeMbohayey pedfyrnttideloeéfirieC features on
materials. [0002] The series of manufacturin %

semigeadagiposicrnThgefercanguetentiafas yludenatogasied shett deyices in the

forr%w%fgﬁﬁtl qgvrxl:l S\%&étur%g d@ﬁ]?@lﬂr%) h sﬁfcox\’g{ﬁgﬁa\ﬁftAtpr&%gégt rl‘cgfel transistor

or exa ) proce

devRRP€ Wathi (ﬁﬁﬁmﬂﬁﬁ@&ispﬁé ff@fnﬁ@ﬁ I Quise§idnt OpleR} %t@f@bﬁ{dcﬁhﬁ:talhzatlon
onto the wafer, chemically etch materials fromthe

linegyafe patteamrd m@dﬁctppﬁlhseorm@re@l g )the Hensigeedevieasdagdefine a desired
., ot r taln roc ssin .
1ntegr8£ rglﬁg de yls% e %tga & gﬂ}él{c @gerf h%e V\B]Flél?ted from other
conaﬁm%myei«sfw cﬁél%ctﬁﬁ anesRing nodul es, within each of

i ch various wet processing operations may be

[00424 ( Ther sepids oh manefaghiri@g . opBrtians éorsdntming fqatm;escm hiecsgngiconductor

wartS R S b e PG SR etk GRBE tome water
wet| 15}%@&@:%@ Sperangi dey b\éfag‘)é%formea etaeatectfegﬂﬁé%%ﬁamrﬁ@ the wafer,

provi de for wafer novenent | e avo ng mnet al
chemesily a@hpaattmadm fratethg ewéeraandmealﬂamsa:md dryt theseafdmmemgeg others.
to the.waf SUMVARY. OF THE | NVENTI 003

Dur b Tt 2 SoROE OB ARER o 'E8F PP ePCofrygo ove the wafer

thro@PH @éﬁﬁ%rd)c%sghgqﬁ}o@ﬁl%g -witthe e?d?ﬁﬁfvﬁ{lbﬁvéﬁkﬁk Y SrteMilgiSerations
rail having an interior cavity and an exteriof drive

mayshir feafoemed be thenw &er. Became sonye pEthsehtetals Thed E»grecrasmhe wafer are

dri.ve surface extends al a ale h of .the.
agETeRYe “HASCTE PP AHE TSI RoPATHEAEY mefalt isghlaticesst to consider
wafEEefﬁQ%letszﬂé&ﬁﬁs% thidh faﬁ)endenfo? b 5BVdrhoht J}ﬁ% ewoﬁﬁhg metallic
magneti c nmenber is di spos adj acent to a surface of

residirépartidudate genecationttiaticoniddiaadealaynagp pothictveafehe ext eri or

drive surface. The apparatus also includes a drive
mechani sm di spos@UMMARY OF THE INVENTION

[0003] In one embodiment, a semiconductor wafer carrier drive apparatus is disclosed. The
apparatus includes a drive rail having an interior cavity and an exterior drive surface. The
interior cavity is sealed. The exterior drive surface extends along a length of the drive rail.
The apparatus also includes a first magnetic member disposed within the interior cavity. The
first magnetic member is disposed adjacent to a surface of the interior cavity immediately
opposite the exterior drive surface. The apparatus also includes a drive mechanism disposed
within the interior cavity and in connection with the first magnetic member. The drive
mechanism is configured to move the first magnetic member within the interior cavity along

the length of the drive rail such that the first magnetic member remains immediately opposite
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within the interior cavity and in connection with the
first magnetic nenber. The drive nechanismis
w@ovbiogassed to nove the first magnetic nmenber RET/HB2908/087190
the interior cavity along the length of the drive rai
such that the first magnetic2menber renmins
i mredi ately oppositethe exterior drive surface when
the BR¢EOr ali@Qurfde wWiengidvcafaldizaheidngeth 6@thk drilBeail iTHet first magnetic
magnetic _nmenber is configured to magnetically couple
memberog ghnfigised ka aragoetically veupde thirgegh the extemeor alrive sprfpeer to a wafer

di sposed,adjacent 1o the.exterior . .drive,syrface, such
carfi o PHRBLAHEETr o 18 i Wi S en ettt A sy Or e firs
magifeli€ W'cﬁ@eﬁﬁ%ﬁ%gﬁon@fngtrﬁ&/éf@eﬁl@ bf GRIWARF caHienNglofid the exterior
~exterior drive surface. [0004] In another enbodi nent,
drivg seyfateem i s di scl osed for linear translation of a

i conduct or fer. The systeminc]udes.a drive rail.
(00§ gaRS: rFUBPOTat 195Kl 1 JBSPR T i maislaton of a
sem¥¢Hntiagsr whRE. AL &FLeim HRMIdLY al &iv%e?dileﬂaviﬂ%%neiﬁ{eﬁbf Qhvity and an

drive surface extéends along a length of the drive
extarar [drivd herfaogs Thennddraw cavity 1sdesled Ther exterrmaginet iserfanereyéands along
di spased within the interior cavity. The f.irst . o
a I et The St h Sl s 6B el rpehelie giemtg tispatgd within
the Hterdidicavty ETROLirst @MishMtid MERBERLE% ARRASH b&abd to a surface of the
exterior drive surface. The first magnetic nmenber is
intedonéaviyrimthadatdie opposétd thanexderomnbrive Ishfacentihe &rst maghete member is

he interior cavity al the length of the drive
configgtpd ey ROV S st el s R e Ptesgtiqagiey Hong the length of
the GAPE k- GLEd sﬁlg’cexﬁoilg) FrcRAE & ANFUCL P erBhBEUred t& hold a semiconductor
substantialfy horizontal orientation. The system
waftu it hersubnaitiatlg shaizeetbndientatinet The nesteer fditlsgposebides a second
W t.hin an encapsul ati ng housi ng. The ,enc%%s]ul at i

magiigtie mrEnhes dipprsded!tiy athen g B gneppting pusineg is
N : l

R (O H e TR B8R RORA MO, e e confsusd 0 b

maghetafiisWoapiedgo kashsither tarvaigh hiee enchpsulaingdiousiag and tiaoexterior drive

when the encapsul ati ng housing i s disposed adjacent to
surfaprewaigh £l eicapyilyShitipmges difpepek atiacenbip gycxseriarlsive surface.

ARG U ARG A 3L P BEERI s e

moveRTERer ofC aus € sta neughetis poebérg camve e rbrredpohlidg movement of the
encapsul ati ng housing and wafer carrier affixed
encapslagng hoysppmyd wHernsiotHeaTiesddbeficitent, a nethod is
IS¢l f I Vi n }.C 0 rLk
oo 56 B0 e L L R B0 Bl 5 o vt

carrfdrf Bliie MBAHOE ihdtud¥e Ahperatibhifdt pdRitioningrd st Ba¥hdty MémBer within an
~ sealed drive rail, such that the first magnetic nmenber
intefigr pagin POretralsd odivieatadl, suchn that ithe fisstamagietie Haeriperyis positioned
prof Bl AN Bl KB  ghOE Y Bl i o
a dAPErsaihe) THY nREHd ieNidey A SHGaNth TRIPSitieniAREDScond magnetic
w thin an encapsul ati ng housi ng, adjacent to the drive
menghgarf witkingi angepsylating hpuging, atjagent to the drive surface of the drive rail. The

encapsulating housing is affixed to a wafer carrier. By positioning the second magnetic
member adjacent to the drive surface, the second magnetic member establishes a magnetic
coupling with the first magnetic member. The method further includes an operation for
moving the first magnetic member in a linear direction within the sealed drive rail along the
drive side, such that the magnetic coupling between the first and second magnetic members

causes the encapsulating housing to be moved along the drive surface of the drive rail.
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encapsul ating housing is affixed to a wafer carrier.
By positioning the second nagnetic nenber adjacent to
W@ b@gisiswe surface, the second magneti c nmenberPCT/US2008/087190
establ i shes a magnetic coupling with the first
magneti c nenber. The nethod fdirther includes an
operation for noving the first nagnetic nenber in a
MdvieRRaf ofdihe %ﬁ&dp@ﬁ]lawl%Hbﬁbiﬂé"ﬁoﬁgfﬂie@iv‘é_rsiuﬁﬁcé@f’ the AriQB Gail, causes the
the drive side, such that the magnetic coupling
wafsscorsien ta brempydsalongallineae patl indegpétd hedemberis causes
t he encapsul ati ng housing to be noved along the drive
surface of thBrIEVBESERIPMOCBMTHEDRAVINGS
encapsul ati ng housi ng al ong e drive surface of the
dri ¥muraill js eauslestrative wafveng carsemeondwtdre wathor ediivad apygpratus, in

a |inear, path '&)n exed the drive rail. BRIEF
acceﬁge?&_ B R SROMIE PRI RIS GBI s an
11 PRES 1100, SINQWLA ého%ﬂfvi\% GaRAHGT OfosVelBbndi AA of the wafer

apparatus, 1 n accordance th one enbodi nent o

dripe ggpardtud mvidomtifosd; inFHigwre €, th acsoalaned Witk bnatimbodisteanb e present

. a vertical cross-sectional view A-A of the wafer drive

nveRils atus as identified in Figure 1, in accordance
W t p}%‘aﬂ?le? %'Bpﬁiugﬁgﬁo C’Jho_ e A Refmdlic %G %tf!tﬁ’enéiri\;:e' Ighl,r f é)écordance
is amilTustration showi ng an 1sonetric view of the

wittrong embadiment of the posselanoeenbh;h one enbodi ment of the
present invention; Figure 4A is an illustration .
sholighs 4 vert Hugiratqrohewdrg ¢ Veikicyl GosssecMevigyjof ghe drive handle

. . i A WV r . r . .

i R S T AR, b ortRe Bt el e BE AR Bnvention,
4B Figupn4Bl isusit fakirgtions sSiowing aahdrdoh @ rkdk-section view of the drive
cross-section view of the drive magnet magnetically .

maghsl pragacticeally reuplsé do Sreniagdler magnet,dB @spid#ce With pncoerabodiment of

i . of the present invention; Figure 5A is an

thei%P%ggIgtltlr a{hltngﬁ’ showi ng an isonetric view of the guide

r ai Figuien SAC Gorapaingtriidm sheveingniio didrBéttic ofiehef phe e rail, in

invention; Figure 5B is an illustration show ng a
accpulan¢cwith epegabedmenioef the Bigsett invisatigii de support

oo et o TeGoBShefint B leniceDeBREREEPE TR 1l 80e suppon
intdrfa &S it thOguish R Mthcdordeiidel wigh ot @SISods@ERt 0P the/prenPinvention;

a tensioning guide support interfaced with a o _

t enBiigors iy aglu%d@raﬂanls, oWmgac\ ot el Awses-sgctinn gitav of a tensioning guide

di f _invention: Figure 7A i
surppt QR a o ‘4 o RYTEE R e RRateidig SeBpliment of e
prefdh@inveRgsy; porates a systemfor linear translation of a

waf er based on the wafer drive apparatus
Figure 7A is an illustration showing a wafer wet processing chamber that

incorporates a system for linear translation of a wafer based on the wafer drive apparatus
described herein, in accordance with one embodiment of the present invention;

Figure 7B is an illustration showing a vertical cross-section view of the chamber with
the wafer carrier located beneath the processing head, in accordance with one embodiment of
the present invention; and

Figure 8 1is an illustration showing a flowchart of a method for driving a

semiconductor wafer carrier, in accordance with one embodiment of the present invention.
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descri bed herein, in accordance with one enbodi nent of
the present invention; Figure 7B is an illustration

WG benosig4@ vertical cross-section view of the RPCEIRWO8/087190
with the wafer carrier |ocated beneath the processing
head, in accordance with one 4enbodi nent of the present
invention; and Figure 8 is an illustration show ng a

flowchart of a et h%fmﬁ;b‘ﬁg@%!@rﬁwi conduct or
wafer carrier, in a nbodi nent of
[00D6IEP RS AMbwiily @Bdcriptoh)Edukh &b RDESEIRI P Te@s [£OQ6( fdrth in order to

the follow ng description, nunmerous specific details
progide astberough uRd¢ratapding of thy pessit dwegtiehdt vilghe apparent, however, to

one ; srllﬂFed nd'rp f,P {hetp@e Rl 1g§eenr%ton:r{11§/ 33 prg{{hcgd OPLsotmet g all of these

arent OWE er, one s

spe&ﬁesiefaﬂs ILﬁ\oﬁ{& i FandEsy wl@ﬁ kRO AE tprERes Ypck 4t he Ryt Beerdidscribed in
of these specific details. In other instances, well

detaahmmdgmt:és@mwsmly obscurgathe Prﬂsﬁntb@‘émtld@scrl bed in

or der. t .to unnecessari th
00t TSefit | BB TP R, SmicoiaR: 1St Fige; gaparatus, in
accSIAAMINGitR oR8 BnfRaHkGH: AF tNahRkerf rlhve@m@@ PERAbparathidincludes a drive
accordance wi th one enbodi ment of the present

raililng effiiedrio a™all biddarsatiuthai ﬁhcldudesalhl(lﬂmtelds aldng1h@wall 113A in a

3A, hat the d . 9
subggptaldeisl shigHen Wi PR ISR Ao Sl R D |} eYlived to @ wall
1139, | €k QBpruldIhﬁﬂapplareﬁfeH& Al tHRClMAes B Hi éj%uﬁs‘i‘édtlally level

11 1 affixéd to a wall 113B, such that guide rail

onematlendEaca‘al mfrtge wradls vl/aBA 2038 3Brera cenfiomitrechas alﬂsgantlé\]bevcemcal walls
ori ent at n of the walls 113A 3B.are

extifg r@fufiﬂ 3 thgac &gﬁaﬂiq refprey heefrpvecay ?ngéglaﬂ? Eflgh I pre disposed

to bgn Blehgl 115/?)&%"éhaﬁ ReE1 wﬂ_lh @a(c%f&ﬁ& Tﬁ@@pﬁﬁtﬂseﬁﬁﬁb} mJ:Ql%es a wafer

gU| 111 are disposed be substanti al
carpar 181 | d$poaetitd eve&ld i d substantialbyt ltrerzonfﬁhélramparfm $he drive rail 109

o Estie T o 1s dBSRHET SATTSr NSk PSR CRIRBRY FSA g resion 103
Wlﬂ%gﬁlﬁéeﬂ ¥ %6151@&)111(1 L9 Walerl(Rga @r l‘ﬁi rﬂ]@gl 104 1é|-rem1:elvg—(i] EndRIIET

InC udes a centra open regi on
[0008)3A wutnibeno fdivethaad ke ﬂDi)ADﬂGSIBtaw aﬁﬁaédato z( dniad-@dé of the wafer carrier

hereafter) 104 is received and held. [0008] A nunber
101 fagl pf, theithivel hoadleed W AGBRB 45 conffgurscety inipriacepilhensgrior drive

ol 2811301 Syl Ml Doy Y67 R00PhH v o s

guidl-§i4€ o thefvaarer @fméﬂﬁﬂ)ld Badteof thiel gui&%upﬁbﬁ@l()'ﬂk/mﬂmeﬁ ccﬁlfﬁgured to
gui de supports 107A/107B are affixed to a guide-sid

mteéfacq Wéthgegade Bagk plethe poxde ragddh- Bishewd bgui @S%ﬂﬁ%&ttaéthough the

e ST ST LR S g oo
107 Ed 7B diffed Ughib ddir@eeseog dhéereniferadrivel gipagatds sdmi/tﬁ:lddey number of

drive handles 1C6A/ 106B and two gui de supports
drivedmpdlen @9, ansk avemueiiso el sride 1peerts K/ -waf er drive

[OO@:] piﬁgure Lbslsca‘rillnlllus %atlltl)%eshgw}/ng a %)I%cal cross-sectional view A-A of the wafer
drive apparatus as identified in Figure 1, in accordance with one embodiment of the present
invention. As shown in Figure 2, the wafer carrier 101 and wafer 104 held thereon are
positioned in a substantially horizontal orientation, such that a top surface of the wafer 104
when held within the wafer carrier 101 is substantially level. An exterior shape of each of the
drive handles 105A/105B is configured to substantially match a shape of the exterior drive
surface of the drive rail 109, such that each of the drive handles 105A/105B is configured to

interface with the drive surface of the drive rail 109. In one embodiment, the drive surface of
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drive handl es 105 and any nunber of guide supports
107. [0009] Figure 2 is an illustration showi ng a
W@ 2000/08%8I0 cr oss-sectional view A-A of the waf ePCHUB2088/087190
apparatus as identified in Figure 1, in accordance
wi th one enbodi ment of the pr¥®sent invention. As shown
in Figure 2, the wafer carrier 101 and wafer 104 held

theldtiet @8I0 109 enddBS idkive Agel1ésN (5 A5 UBH allcbafigtedQichaBattvtlen interfaced
orientation, such that a togbsurface of the wafer 104

tog@mh@mth@pedr@/ev\hqnﬁ e ORA/\03Bevilt he maveallg plgng the length of the drive rail
tantla l.eve e rior a
10 AR loieior BB iy BF B S LGB R s AT retaive
1DtﬁaaﬁheﬁupM@pe of the exterior drive surface of the
drive rail 109, such that each of the drive handles
[001GFAlspOBB exterion ﬁh¢11§u¢fe@BChd>fi tht: euidgcaipppiih 10 hel (i tseconﬁgured to
rai.l

BB RA LS Lt Bk oL BRUETRRTIE R tcn o

B Bell s 11@54&//11%3 20RfEA it itedactUstth tHRAkIWIGRCK of the guide rail
gmlh?ﬁ??aged togethgr tﬁg drive ha%dles f%?%?1053 m?l © gmde ral

lllbdnnmweambedlmeoh ghe fpwideetigtkhobthet eiddrrai el Idagrd nl&ggulde supports

i I f i cal t
oA G s ep St P el HiF g sutors 107471078
w11ﬂ-9<9m0£1@&19]1106\‘g $i le%h X RS dikde 2iNaNg, RfthedamAlallbR8nce for vertical
gui de supports 107A107B is configured to substantially

mowahet ofl tiehpide wipporirel G/ 7B redative o thermidpundd 1t ai |
11 such that  each . of he ui de supports 1Q7A/ 107B i s .
IOO&Ulﬂgw daist e i fiebrra shoy %ésogreﬁp %Vﬁ&@% &6 The ran 109, in
acc afiG (Al orilelgmbédfmeﬂtemegk mnvehﬁsn% %?evﬁdlﬁg}(m%tioned, the
e guide rail 111 and the qgui e supports 107A/107B

drn&r @ilcldof ingludedars ebabncmhaivevdmefacé ﬁt) etanertdndsogend edertgtie 303 of the

gui de. supports 107A/107B wi | | veabl e al ong, t he
dmreew&tw ot g [FStegiar deve syrface PPl % lpslestRReT DSYdIGuBRTERn 305 and a

lov);epf)e%? dpdtbn g@%@ﬂﬁgﬂg (P‘I)y%gl?os%h?lg}b o BALbRIh%B08/ 1078

at v to t rail 111 Figure 3 1s an

[0012] Bigtiread A @Nais hmmritg)nadhowwmtderhCal\dr@AAseétldnhee\d rolfvhia drive handle
rail 109, in accordance with one enbodi nent of th

105pméeéa<ff:d ithethei dsive Tad 199 ein %‘E?Q]f%ﬁnﬁgeﬂ@tbdﬁ’@oem‘i%lé“ﬂﬁ ghe present

i, 14 DELHERD BB  P, SLEIAER S35y s 1

shoﬁ}(it l@df hffreclfitcd €hf Uhd ataicdCGhvityn 6l LdE shadrivippelr 1(9eiabsled to prevent
portion 305 and a | ower bevel ed portion 307, separated
intrggion, of eraproresing solition aarl tpprevieshessears of putigylales. gds greviously

el R 30 RIS Y80 102 (B RRLBE  bevele
porﬁ@ﬂi |3050£he lbﬁfeﬁ‘b@ﬁﬁléiﬁﬁﬁmow 301, ahe tiesTbadiantaly oértitdleportion 309. A

present I nvention e drive rail 109 includes an
drivenmegiar>03aisi disposed, Wit than 1@6@1@@8@@ @il vasjagamtf e suyfpce of the

shoul d, b re t ed t hat ior..c
im R e pUS 1B BEodalE ne BB R bt P g e exierior
dnwwﬁ@ﬁc@roce33|ng solution and to prevent escape of

particul ates. As previously
[0013] The drive magnet 503 is affixed to a collar 507. The collar 507 is defined to engage a

collar track 509 within the interior cavity 511, such that the collar 507 is capable of moving
freely along the collar track 509. The collar 507 also includes a threaded surface defined to
engage with threads of a screw 505 disposed within the interior cavity 511 between the collar
507 and the collar track 509. Both the collar track 509 and the screw 505 are oriented within
the interior cavity 511 to extend along the length 303 of the drive rail 109. Therefore,

rotation of the screw 505, as indicated by arrow 506, causes the collar 507 to be moved along
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menti oned, the exterior drive surface of the drive
rail 109 is defined by the upper bevel ed portion 305,
W@ b@ojogsrer bevel ed portion 307, and the subst aPCi/Eb1098/087190
vertical portion 309. A drive nagnet 503 is disposed
within the interior cavity 5611 adjacent to a surface
of the interior cavity 5 11 inmedi ately opposite the
the RHEGIANRL @Ma/ramelro@l th@{eb Qﬁﬁél@‘th@QﬁV@fmzlgh@t S8 t68MeQhoved along the
drive surface. 0013L e drive magnet 503 is affixed
lengtlp of el drite 507 10Fhdhes| ¢antroBed rpgtidefdfnég scge%nij)égeroaldes for
ar_tr ac wiithin the i r.ior 1 S
confglea” ok eRERy 3F Tashah Tt Yolete D5 GoRE G vk ety Fog. ofigrhoutd be
appreBiatc@Qhitak thd ds¥e PAshet T02 iCAL AT al6fY thal 186 th BQi Uf‘ﬂl% (ﬁlve rail 109
t hreaded surface defined to engage with threads of
throgglr eatatiBoidihs sorsadS ¥, tthd ﬁnvmmagmteﬁoﬁdpm@wum@am:f opPOSIte the

th || t k 509. Both
S A R DR L e A

[O()MI RbRe Erﬂ@odﬂfeﬁ{ h Qhot&¥ 'rﬁé(:hﬁéal%&oﬁ o8 RsltRlserd, 3030 provided for
ength 303 of the drive rail erefore, rotation

contodlledhretasion eftiE0Eevas0s. idbe an ede bypbadinewt &06mpeiausystem is defined
the collar 507 to be noved al n
to cqpia) i mpfor gb%/st%@flﬁva%ﬁae% %@QWﬁ@&wg@é @ graphical
Y
s PUERTIER 008, ERE SRR ol b8t of
velofcny peafiit rtolHeegppiod dyethe mxftot theoughi the smaﬁgnéﬁs 5@3h@ba)i|tag; 507, and
e drive rai

I t b lated .t t a
e 8 et e AR s BB T B e
t r f1doh
I
defisetbsicanhhtaldlycinest iheadriveanbgrnen 580 %t ahy tghe:nelmtaimmo:ran be within a

drive surface. [0014] In _one_enbodi nent, nmotor is
rangegX FRAINEATa) 2618 cﬂmt%a Qu SPP arilimelers esseeendor ovi ded f or

[001%3,0%' %}‘%l“ c?? Bf?&e%tw 2l N GIRF56YY Jg???}%@‘ % 308, 2 the screw 505

er systemis to contro
mechHBAiOdlly JJI@JI&DEHJBE eirmsy Siyethecmbtdz),e répedsente dnd @nﬁnéﬂn’lﬁt of a drive
operation of a graphical user_interface (GQUJ) the
mechpnistadiisposedawfthindbe tierior 697185 Ko thadtig ralpdeite péoafthieowntmﬂed

moveﬂlegt Xﬁ %het‘% n%é%fe%%@ tI—R) %ela@tp% oﬁﬁi ?gé’ aﬁﬂ?@m%@& ‘If]ﬁét t}be wafer drive

roug SCr e CO

appdr@tub g @b VEniteignet us'éoaf ﬂliléleabb@bmle&;dmbe@r &fivd @nechanism. In other
specifies a velocity of the drive magnet 503 at each
embpogdisraniso i fErer dyres of daikg Meclypmsngt canthe disnosed within the gterior cavity

511 6)? %?eh(gnvge?rla}]% 0Bk b qv?@o rl]m%ﬁecg% I\’Ql%gnt %He ?H@é m¥ e? %'()E 3é\long the

rve an at any glven OCa

lengM BOB Ibfahé ARGE 181 t1€VAIFBE ef(mm;zaf Onel Bnﬂa@dﬂtt@tlta Eeladnve may be
mllimeters per second. [0015] It should be understood

utilig¢vhtio nedwes thottivg mggmt 5911 alopgthedength 38% o5ihg dnaﬁ @alt H&

0055 ISTESHR R RSP B Rt mesne

501 ‘:Hlﬁﬁg&?dlltﬂﬂ bk rénééwnmmgehb@ﬁngc 813, t%eShalﬂleoﬁlagﬂr@ sﬂnl ¥ &lefined to
rail 109 to provide control

magnetlcally couple with the drive magnet 503 through the encapsulating housing 513 and

the exterior drive surface of the drive rail 109. The magnetic coupling of the handle magnet

501 to the drive magnet 503 is sufficiently strong to cause the drive handle 105 to be moved

along the drive surface of the drive rail 109 as the drive magnet 503 is moved within the

interior cavity 511 along the length 303 of the drive rail 109. In this manner, movement of

the drive handle 105 along the drive surface of the drive rail 109 causes a corresponding
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novenment of the drive nmagnet 503. However, it should

be appreciated that the wafer drive apparatus is not
WO 209p0884@ 0 use of the above-described drive neCHESL0881087190

In other enbodi nents, different types of drive

mechani snms can be di sposed within the interior cavity

5 11 of the drive rail 109 to provide controlled
movaﬂ&ﬁ%mheqf/afw@m%ﬂ g, WRERRS! aﬁa%d &) @Rarit ﬁaﬁcﬁa mih aRf the length

of the drive rail 109, For exanple, in one enbodimen
303a0fbh¢dnmlfrlrade10ﬁay be utilized to nove the drive magnet

P REENIENLS T R TR M N

so h$ tél %fré\)?:ﬁfj eﬂyosﬁreh@f‘ e hAREN %agﬁ@tlS@jl' P8 ié‘ﬂot:égsﬁga%lution. The
encapsul ati ng housi ng 513. The handl e nmagnet 501 i's

enceesul atigg hposing@§hdisi afﬁXd@ﬁocao.wﬂg@oﬁ\uhb Iwatfdre:ad"relr\l e1,rsaginttat movement

of (B PR B AL ARk b SR e faaPens ! g gafer carier 101.

Thé@%gﬁlzﬁl %C}H)QllSi %18finti P?céjﬁp Sk EriOPORRE supfide HQﬁﬁéaeto 1nterface with
driv I's sufficiently strong to cause

the drive saurfma of eheldivetrail beO. rfihe edtealbotrgckt suefack ofvtbe snrrabaﬂamg housing

of e drive ra|I 09 .as _the drive net 503_.js nove
513\%@%45?? FHEPHERPEYSIGHPRLON 510 lfreéb%\@ PREtIPR AGt, ﬁnéessubstantlaﬂy

1 frdou&xt Brechthd TRl hd Bfe 1
Verg‘frai @gﬁﬁanﬂgl exle%g ngljb%ngee{nhe Béqce\l;e su ce o? 'I@ﬁ d gfe bR beveled
portia 521109 causes a correspondlngnnvenent of the mafer

carrier 101, which is affixed to the drive handle 10

[00E§1oHes st pevrdechpatian 819 0f éhedﬁr@c\kesurfa?q 1s1¢sgineqd @D&uﬁptaiirwly match
the %E}gé?po%%lﬁﬁ bﬁﬁmﬁ%'o@%éﬁ%@x&@&félwaﬁg e 15 l@éveled Portlon 521

ase magne SO as reven exp

of thé ttable sl ie dedgaeto Sbltahtaliyaimatchphe (@sg | memlp@mdﬁmm of the
The encggsulatlg%»hou3|ng 513 is affixed to an_edge of
drivierwirigeg. ekheeefpic; ahen ghe upRes nd Hawembsrelpgrnorbens: hid/521 of the drive

han e3P g‘éﬂt%t%cﬂ?}%ﬂ %Sépg)rgr ?&ﬁo%ygﬁhe% p%gtrgn%%régg%b g %he drive rail 109,

novenen carrier encapsula

vertill $hdvenmeABcdpabilityl 06 tHRNdrevet RindRy 103 AtdiveUd ftH@ dride i*elm €0b will be
to interface with the drive surface of the drive rai

minjipgl. Cvnéeqelmtéf ip®they dranekhandlef Hifeis aovier dlosmcthip diivaraih 409, while in
conFagﬁ&;tﬂgtgv S Va rﬁgq% S rg&# prggxyeéa?egysa gkget RS Ort h r}d]es 21'85 r&ative to the

drlv‘éQﬁﬂﬂG@lmlPBéﬁdlﬁﬁn%M ext endi ng bet ween the upper
bevel ed portion 519 and the | ower bevel ed portion 521.

IOOISHOHI&] exthior ipple surkrse off 8t qroapsutating housng 6 heistdeingd such that when

ts gt fibionBr PReiCattin YRD AN B (v ATedd & it ERffpee wpper and

lowbNSeveRIBIori4eI 08B 0N OfHel s@Bst@R k9 fveitRal poraick 584 bE Bferdck surface is
defined to substantlally mat ch” t he | ower bevel ed

separatet i foom 307 substahizallyr vergcal Lmra@e 30%hedfr Bicodreve wiréavet fteshould be
o BRI R e Rg e et 8 SrvATle Vﬁ%ﬁéﬂ&aﬁan pBlher Bk St 504 from
the RABStARNRNY 323D hotfiod BB Tl the drVel sukBBe provides for reduced friction
between the drive handle 105 and the drive rail 109, as the drive handle 105 is moved along
the drive rail 109.

[0020] In one embodiment, the upper and lower beveled portions 519/521 of the drive
handle 105 are configured at 45 degrees relative to the substantially vertical portion 504 of
the drive handle 105. Also, in this embodiment, the upper and lower beveled portions
305/307 of the drive rail 109 are configured at 45 degrees relative to the substantially vertical
portion 309 of the drive rail 109. It should be understood, however, that in other
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vertical novement capability of the drive handle 105

relative to the drive rail 109 will be m ninal.
w@ivsesisent | y, as the drive handl e 105 i s noveRCTHUS2908/087190

the drive rail 109, while in contact with the drive

rail 109, vertical novenent & the drive handle 105

relative to the drive rail 109 will be m nim zed.

emBd¥bts THeearRld G ieRtl dseadl thelGfia€ surbice ol headitiapsail 189 afdthe track
housi ng 513 is defined such that when its upper and

surfaggret thealyiee dangdle rlOb sag bs tonaured pleespentiebrieay anglp v te A degrees,
1dri ve,surface llltgvger aqd Ieovver d eé/a?l ed portions

S0 %%?%t&?}lp?eﬁeangy ?rgreﬁ'? af ysyglg}trilca‘l portion 504 of the

[002 f]aCkuS WE 3€ Qnl iHuSBRRh AhSHifd @MokiRental Bkatictish | Wew of the drive
vertical portion 309 of the drive surface. It should

magyet 0Pr wegedticdlly ratiplsépar tiei bandif mageets 6H5t aneecardapce with one

em ket %rﬁ%ltfitlgqo;{rtﬁéeagp?zg%tgﬁ?B{)tﬁl?sicek gogié'fggrgtfe thg ﬁév% h%@éétlg%3 is defined by

a niHE A SaRh QY I508R-508D JRAMAEHsiHELGIsiRAVIREAVERAink MR arities. Also, in
drive handle 105 and the drive rail 109, as the drive

thishamloidema@s thesharoilee thagha i 1t s elefingd by raantmb ol hagre) S01A-501D

. enbodj t, the. ..and b I o
PoSKBPEY SHE DB PO SR e G e SYgRe 4 goariis in the magnets
QEH I rabla¥ificd @ thB & 5634 585 DYsuch th
S o o B e Vg et tha
each hif snagnbte di0ARSQ 11 hell sppdtanandly cwple bethel mdpgetive icoaof magnets

305/ 307 of drij Ll e o
S0 egi b oo e oy o BiriisB SRR hoySh TR afbeptls ppsgho define
eacﬁ%? i dltltflf H%%ﬁé’tesdg?idd #h0%andit mAEl dobat YR Bt @@derstood that in

owever, In er enbodi nent’s the "angl e of bevel

othérsmebodanerith eaddr dfitbe dtivé amenaif508 ed dind randicainbgrk®90hnah be formed

the track surface of the drive handl e 105 can be
fror@@ﬁqep@%}}ye@yétun&egggppg}qtsy any angle up to 90 degrees,

ng.. r..ang .l Sc@r ' :

1002 HY 40 rhfigh 3R ar"Mhe) (ARIe, RRERLCC) Y A APWBIEbF Magnerically
coupRiig ZORhEH ot Sizrosgr theoaxtuii@ndife tiréacdrifvthe niyeetil 5I@Y, across a

magnet i Calé.lz%,/\p coupl ed to the handle ma

horgzepie} ehane 82 paprradie testrstrakpRtions 594@858 Sé@g %i’ve hindle 105 and the
drivléagli\ﬁﬁnlte()lg? gﬁd hﬂ'o{l @Feégfb,ﬂghﬁﬁﬂ ?Oé%%gg%éﬁtﬁ@gﬂ% hafdd 165. In one

n y an magne posi ti oned

emiSdditaehty e®hde thé Efivembeicnads agd prel lantle rasgneAb80}s formed of NdFeB,
this enbodi nent, the handl e magnet 501 is defined by a

andrpuieitides oMagtRlieEPLPIERISNCBE R HheFelstv soneidhis jagangsyexiqndaig from about
with alternatin lLarities e : .

5 it ol S R L PR R S RSB Gl g gr e aive

made€ 598 CuRNGR RindROhAkhét SE i fdrhred BIINEFSB 50350y a magnetic
such that each of magnets 50LA-501D wil |
couplingi| strangtbuthierebetipsh eofnicbental?- 8 sivseerpapadonl  souldh disepaderstood,

oSS ORI LR SR BRIy o e v
ma%?%g 2?33 ?Igg%m?%%}ﬁt bandb gorpegBE madeticicbusihiipWu@n@ is sufficient to
enable movement of the drive handle 105, with wafer carrier 101 affixed thereto, along the
drive rail 109.

[0023] In one embodiment, the drive rail 109 is formed of polyethylene terephthalate (PET)
and the encapsulating housing 513 is formed of ultra high molecular weight polyethylene
(UHMWP). Both the PET and the UHMWP are transparent to the magnetic field between
the drive magnet 503 and the handle magnet 501. It should be appreciated that in other

embodiments, other materials can be used for the drive rail 109 and the encapsulating
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ot her enbodi ments each of the drive magnet 503 and the
handl e magnet 501 can be forned fromessentially any
wooobesssed nmagnets. [ 0022] The drive magnet S50BCHOS200$1@87190
handl e magnet 501 are capable of magnetically coupling
to each other through the ext%rior drive surface of
the drive rail 109, across a horizontal space 527
houSkigas B3, | 9o 1dnigeasv et bihat npéridlOAg oR4hidY, ebmphxeblerwivte the wafer
handl e 105 and the drive rail 109, and through the
proggseiapstalettanmép wdueh maeys pall obe EXROSEd,| 918 ﬁéﬁ@p@ﬂm@nsnarent to the

mag{gzga ?{épcf;%et&getnnt %8 zal(\:fg Of t Hhagﬂggnnet %}%&r ba\l/r} eaéle g sufficiently

low@TRidrE o€ Gititloh @Gckﬁﬂqﬁﬁﬂhl htagh&ﬁf QRPlLMEBEWSER fHeQir@e madpger 503 and
extendi ng from about 5 force-pounds to about

the fhendle npagmad&0! isrsublieryde enaklp @aOVQW@ﬁpﬁﬁﬂﬁthV@d@ndléf105 along the
dntheﬂggbve magnet 503 and the handl e magnet 501 is
¥dfed”of NdFeB and provi des a magnetic coupling

[0021 rmat i deenaRatmarthefsurieeti 112iS8fhaee 8f PRUREHS thd guide support
be understood, however, that in other

107ersbﬁdm¢émfsU&EMWé’r eIhtshtuylée@ @pprnsagtnétthatnnyother guwddingants, other
he d t, 503 d d t 501 I

LR AN T A e S

matFRY8 TR EheRficdil ?%og{p'aﬂﬁe Ranthe whéd p r&eﬁ:ﬁng\ﬁfl@t‘io&@{wmgﬁ ]they will be

101 affixed thereto, along the drive rail 109
expbsedpaed BaMzodsufBeiently ey drdffigentaiflfridid tossnfilble meabepfent of the guide
ol lene te | ate (PET) and the encapsul ating
Supﬁ )5(5%161\65& q%“‘iieoﬁ%ﬂéa?of ultra high nmol ecul ar wei ght
[OO@@]' P’lgﬁﬂgyggnﬁ a(numrwatlon itd'8n FiEJ;n&HQ Viee dét W guddeCrail 111, in
tranSparent to e magnetic Tield between the drive
accomlgnet wib 3naechbbhienenanfithe pregnetnvbition. mheguuiﬂ;l rdildé 1 is defined to
appreci at ed_t hat nb . als.
inclilh 2 gaidscisk fd@rl Qqﬁéeﬁ pics o areth 108 o4 e SHge raif TH7 ThE ghide track
S
4011 gﬁgﬁﬁé&ﬂl tgtrlé:l < C H]%g l@?&@mﬂ%qw I g g\fgpﬁe %ﬁqn 1 lustratlon showing
a vEiofa36dsgctinl utawarf the gudde th}idreyO’X/\mtérfdoed evthabe (guldarrell 111, in

sufficiently transparent to the, magnetic fle%% getme
accetdanqgr \ife ORBGHEPAIBI! QhECHARRENE YA [ adifepe egch of the
I el i
guu%e Mﬁgﬁt ?@2 é%’% lgﬁ}'(\{eciga%{( Vé\l/'(e)? r?gt %]a Q%Ece{n\r;hfé} gtﬁ nggﬁgﬂ’gsst %@‘UOH. The
guuﬂ‘eﬂfﬂéﬂk@lm&g REkd 5u£bll that whefif the igaidt stqﬁpoetnﬁﬂl ie 1mntedrﬁm thafgulde track
the drive handl e 105 along the drive rail 109.
40 1Aﬂ§cgul<i1€hSU@ﬁéﬂ b dufrasdn anV@hI@ alpniedhe fegiefh 40810f the ﬁb&dﬁéﬂl 111 with
of PET.and the 0
i B s AR Tob B MP11. Ao, i
thisOdr§diivBitE fead S d € aRck 20 Usedzddoduch Mgt GUELHEO 1ad:)hst1 bétv&l&d an outer
t he gui de support 107, so IonE as the other materials
edgapéﬂ@@lme@appgn ¢dhit theigaidgireih 1 the waf er processi ng

[00?&' lyltgur%rk 15 anvx'ﬁus%z]ltlgrrl] sl¥0w1ng a ve?tlcal cross-section view of a tensioning guide

support 107C interfaced with a tensioning guide rail 111A, in accordance with one
embodiment of the present invention. The tensioning guide rail 111A is the same as the
guide rail 111 previously discussed, with the exception of the guide track vertical cross-
section shape. The tensioning guide rail 111A includes a guide track 611 defined to have an
upper beveled surface 603 and a lower beveled surface 605. A tensioning guide support
107C is affixed to the guide edge of the wafer carrier 101. The tensioning guide support
107C includes an upper beveled surface 607 and lower beveled surface 609, such that when

the tensioning guide support 107C is inserted into the guide track 611, the upper beveled
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exposed, and have a sufficiently | ow coefficient of
friction to enable novenent of the guide support 107
W@b@ogssine gui de rail 111. [0025] Figure 5A i SPERUS2008/087190
illustration showi ng an isonetric view of the guide
rail 1 1 1, in accordance w 16 one enbodi ment of the
present invention. The guide rail 111 is defined to
surfab€d 60feard @i idRrfat@®kh4@dh obtt, Agd t1al 10Wer BevesAGURfadH09 and 605
of the guide rail 111. The QU|de track 401 is defined
interfgce it cashtatbergdin deis sugnper tibe poma/ gk 1 LS aenégwrditg provide a
resivd REHSL A Q0 OO Rre' b B € O S SRR Qe vay from

the fddive rdil 104, such tig GR¢ ERIRESe Yortd 60Man@ ﬂ’&ox@lhgi’%ﬁt c@ﬁ%ﬁﬁgebetween the
present invention. In this enbodi nent, each of t

drivguiegnos (9PN tho handie raang S0+ apRly 40l anatpethg wafer carrier 101 in a

cta shaped vertic ro ection. The
aird FERRRGHE BOURRE LBk ke WRERe RREbh e S £
[0039)Filgirel NRETst @dj 1Fl£§@tl&ﬁ‘%h%id§eat\ffﬁ§1k V\A:@]proéegﬁng Whe@ber 700 that
support 107 is freely novable along the | ength 403 of

incoriperatpgi alsystea [forltinehr wian$lathdmpiralwarer basedion iy siagaitdryfe apparatus
U|de s ort 107 relatlv to. .t

u
desﬁﬂ‘qé%i FH 1H| 06%88 Y QH?IHé’?ﬁ?eg%‘ﬁseEbT"e%“%’i i@a chamber
is d%ﬁﬁéa ByhéttedordaRlsald igLEs ﬁlets%%ﬁfmr@a@u&pﬁd@%ﬂs of3A and 113B.
the guide support 107 and the guide rail 111. [0026]
Therilgeer wil6l 09sis attadhiell s threatidowaB HddANY acsubgentiadlallevel orientation. The

gmg [ osflfljce}gétlt%ﬂf:zx | ogtw{e g{ﬁ]g%&@h eﬂlé on aosglbg t?a?lpqsl%\%? 8{1%nt%t907nCThe wafer

carRGCRI1 4RGP ol iR LABsEARAL) l'ggéltorf%fltahbﬁ sb ra§ &£Bttend between the drive
invention. The tensioning guide rail HIA is the sane

raild99tahé tigugudée radli 1I111T}1e paiewf dlumd yandies d@éAéld)ﬁBvart hfftded to the drive
exception of the guide track vertical osssect

on
SIAQ AETB WSS L PG ST BP0 SaTi3e! TH PSS A, ugce of the
K St tha gidR ke of th
L B D T P B Y B i Bgie e of the
wafstippeiet 1010 46d iase pdsﬁtl()ﬂed td intetiEeguitid theephide wickt dfehevghide rail 111.
Thché{dtérg@ég%s é'é'ggq&g}g\?ﬂ&og%&gh%du é@l d:l c%é@f’ogﬁ% aq]éodé%gnc etically coupled to
{
resplcH G Sty S AL RAE ST R BHER hieBlr PR e o e phegjo9. Theretore,
lindad Imotdngent pifethd eviek entagidia s 6ORirankk 6D3ei rdilerlPAcwill cause a
with each other, and the | ower bevel ed surfaces . .60
corggARPIEOT litpeemoxemBeRiof theowaier errrier 01 alonanthe ddk 10% ppindicated
b %H%gglérack 6 11 is configured to provide a resistive
Y¥orceé 613 to the t ensi oni ng gui de support 107C in a

[0028] &GhdteN7@Xisenethagcalyeaoubledo tahigive miecRartigh lwifli® thesuehior cavity
that the resistive force 613 and the nagnetic, coup

S1ipeftthednive el Ui to@rordgnér cgumoliadaneyranmantihe drag ﬁl&gnsfe%% along
the 3&?;%% 8F ﬁlns%l'éV% 11a1 lt(ﬁe “@fn%toxp %9[ eé})&égc]ted &y %chlnfaﬁtg E}%Elam 723 by

tween the drive ra
way 808 cOittd) gmﬁm2deTh@bd>mﬂdtbp°sys{e&Dm isFde@iued to/ orit] &re motor 709. In

illustration showi ng a wafer wet processi ng chanbe
one7@mbodiment, the computer system 723 operates a GUI 725 defined to provide for
manual specification of the velocity profile to be applied by the motor 709 to the drive
magnets 503. As previously mentioned, the velocity profile specifies a velocity of the drive
magnets 503 at each location along the length of the drive rail 109.
[0029] The chamber 700 includes an input module 713, a processing module 715, and an
output module 717. The drive rail 109 and the guide rail 111 extend continuously through

each of the input module 713, the processing module 715, and the output module 717.
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i ncorporates a systemfor linear translation of a

waf er based on the wafer drive apparatus descri bed
Wheroelsss4d n accordance with one enbodi nent of PREEUS2008/087190

present invention. The chanber is defined by exterior

wal I's that include the substéhtially parallel side

wal I's 113A and 113B. The drive rail 109 is attached to
Thdréf8reS titew Al tarddr3A 1idan Be et ainkird) d1ynd @¥@kive rail 109 and guide rail

orientation. The guide rail 111 is attached to the
111sfhgeughatdch1af3Bei inpyt BwBslcahlt3, dhe processang oradalet at3,camd the output

r.carrie sed in ant.i a
mof 6 217 fied it s, tpd- SRR ronflu 2t B Fygk a water can
be inddrted 1A tBEEhdniRr G0 B¢ a Fvaifdr hlaﬂtclhngTJEQ’ldéaTﬁe Bloufihb¥@e also includes
handl es 105A/ 105B are affixed to the drive side of the
a wakf éfterc'éﬁlr dedmed GLmoER derap@lbptdimugh@hﬁe@pememn 8% of thigevafer carrier
r i ve surface o drive. r 109.
101G g fe i SErTee 108 T Stioted harbentF i Bie BOL adilf A The water
liftd 88 @h He%ls@@ft@fec&%é i Whfed Qhen %@rté’d AtPARI EHaBIHRE 7@@ through the
Interface with the guide track of the guide rai
dooﬂassehﬁmdv(é Hhg vetfe [8B1 704 cim then e laiwérod thplack s wafer on the wafer

eSS G TRASHhCAL SRR S0t e, O ve

[00516]' Vit Igr@!:el,ss&g %%odmkeﬂ%flﬁélﬁdesl d PY8&dssimB KB | @ingsQ@ to interface with

ri ve magnet hin the drive rail 109 will cause
a wafec o besqmmﬂ bnthd wafeacamuv]s(}ie ﬁtguaxf 7B hsaawﬂfuewratumrshpmng a vertical
101 al ong i ] I cat ed rr
cros;slgctn[rb dgﬂg\] tﬁ%tcgpmg 7@@ W@ r| %;macgu E(?/ 1620 ‘é’ beneath the
progﬁ[skﬁﬂg I{E‘ighﬂ Wotr&ln@e tghﬁ} bRt RRLBRInFAY IdFihe ilé'sel?tf 1ntvgﬁlon The
rive rairl o provi or contro Ieg nov gnent of

protdising meace7maxgmmmcﬂa8 batlothg dtile rdieHigt andahe pinde dail Vg, as shown at

rail 109. The notor 709 is connected to.a ute
locafipgs kP 7pd 7BYs rRERFeibYely suehthabp we{tmfjwaﬁowfgt & BFRsGsdte head 711

is 11‘?(%;%&? B l?o?tff 'V%ﬁtgc% ?tgont & 08V Otaj }a7t ﬂ@ dﬁ‘atao\;erg&? poélpoﬁ)gpthe guide

nput er system /23 operates a

raildefij 'Dl@cdplb@es@ih@ﬂeﬁkﬁﬁ Dfs déﬁﬂetato Spesd thie vatférgimesehit d}rh'fhe wafer carrier
velocity profile to be applled b¥ the notor 709 to the
101dtoi & pragessine slwmy. Insorpe epbedignsptsndif ProResingtirad 71 i Geined to

dlS}#‘%é%%HeylgglgSo’g%i &ﬁﬁgﬁ%élggg&uaOlY ?Jltgcd’l% a%}‘r Sﬁlji}&edcl% fﬂ){@ F/afer traverses

I on along ength o

ben@iith MBe paddesslitd hedd0OPR] ThEhgrocdsainp esolufid ik fomudatsd ao react with the
i nput nodul e 713, a processing nodul e 715, and an

wa%mslatfacewﬁﬁ arkievel 2. parheulely Magerr pipresting tgpll t Meopgjcgbodiment, the
d t
T e e

waf@PRuhsvedlihdénge %f&fe@sm%ﬁ@dwafl &y th@mafeglcartiel 10RIFdd@xample, in one
noved linearly al on e drive rail 109 and guide rai

emijottimenty he@rocsatng b«fadmé can baeqwppes i@ pracss theevafer surface, rinse the

rocessin and_t
wallf SRR B R rge s B P RRLRy Wefahidy AR in anothr
emm&gntaniﬂﬁﬁﬁé pFRBsshfy hdade 1 Bear B Motihred @@&{mﬁfveﬁﬁﬂ 1b9 and guide
a wafer handling device. The input nodule al so

railj hidl, ydels that the wafer carrier 101 moves the wafer under each of the multiple
processing heads 711.

[0031] It should be appreciated that the wafer carrier drive apparatus described herein can be
utilized with essentially any type of processing head 711. A key feature, however, is that the
processing head 711 is indexed to the vertical positions of the drive rail 109 and guide rail

111. In this manner, control of the vertical separation distance between the processing head

711 and the wafer, as the wafer carrier 101 moves beneath the processing head 711, is
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a wafer lifter 701 defined to nove vertically through

the open region 103 of the wafer carrier 101, when the
waedoensssarri er 101 is centered thereover in theCT/npens/087190

nodul e 713. The wafer lifter 701 can be raised to

receive a wafer when insertet2into the chanber 700

t hrough the door assenbly 705. The wafer lifter 701
achfe@d& by Ridekifg ki@l HosifdrasEtht Beoceai head 71 heo ¥Rh &I the drive rail

carrier 101 and clear the travel path of the wafer
109@ad@uébrmblll[ooso] The proceSS|ng modul e 715 incl udes

oce Si head i nterface w,t.h
100 RIRERETEE it F T 181 enaCTERLR Dot PR TRTmOE g the water
carrfdp 10$ adivds alt Ued S bkt QRoENOM NATHR ot indlul£T PBEchAes h Mafer lifter
vi ew of the chanber 700 with the wafer carrier 101
703| defiacdth bemeaehicalhe thypughethsiopgn kegzen 70310f therwafer carrier 101, when
ordanc W th enbod

the R GBRTE 0 TP BaAGEr G Hoa o ok MOARRTIRT e vafepliy 703 can

be Itail%d d5 'h\f?tlfea\kfﬁfell@x%n@ﬂfé WhRr gWiride 102ith alﬂésatlcﬁﬁfo?r}@tMEVﬁt from the
| ocations 719 and 721, respectively, such that a

chambert 7@0n | Theasitpiit onodfie 7ha abp dudlsddsray dp@aapsemhly 797 through which a
I ndexed to both a ve sitio rive.r

walg Ry By TRELne SORT RGO 4 Weley Dlihg ek Soheihg waer is

retriRVQE FIMHe IW%?&{ 117fte;- bob sindefdelrdrorexRase biraab&lear the travel
present on the wafer carrier 101 to a processi ng

pattsof tht waifer chrries dfre. Bidnothierveaferssartidrd Oprioowsed harkHedle npat module

IS defln d to dispense a neniscus 723 of processing
7134 Feient Bﬁ??gqu{@'p PROFCSHef ace as the wafer traverses

[00?33 neahdlud I'l])% Eﬁ 4 fe}%t hgad afel Larrikp Qin% %%Sé‘ﬁiu@ %s described herein

lution i s to react wwth the wafer surface
doet AotaeiE @ nietd) &btrﬂpomdrm expmbat topthe cmsban grocessuhg enmimnment. Also,
enbodi nent, the roceSS|n d 7 11 i i pped to .
the Bt @IMYSEEIe i ?fF‘b g@%s‘gwﬁgha&é’@? 05898 Bseyifg rail 111, and
e I
suidEpgpols | FPATOTHAR é%%?x@%@ﬁ%ﬂﬁ@sﬁgﬁﬂ%oﬁ%ﬁdﬁﬂé solution
chePisDEEeThérbMrd) elhsiwifel dartiandie spouiappdsddéfmedrnoaesd atveese interaction

wm“giezéaféﬁ;x{ozé%mg;‘gﬂa%@tc%ém@y%g%%éﬁfet@BS@ﬂwpreclated that the
wafAI ial‘ggr %Bx%re] n elgn?g'ﬁiécﬁ{gﬂlt ma@ﬂa&é Qﬁl iegéc‘?&f"%os 'aﬂgwh@@ﬁisfnctlonal

drive ral and gul de

inteffaéd withleach Usthert While hlisinigihg rcoei@spondinglfliticmiate gehdration. Also, it
waf er under each of the nmultiple proceSS|ng heads 7

shoyld be[ appaerjated theh b@ﬂaaseotéleawbé@%ltf@almﬁ@its Phéheygifigrmechanism are
encf?fsfcf W?@%ﬁg\f f%alea(f) B?e Bt EI%V ts(esﬁq dmrrﬁilri()g tf)?lrtlculate generation

essen pr oces I ng

frond tHeldrivd k&hahigatit bfbveﬂite&\lﬁ%ﬁf r,eactkﬁng tlhatwaﬁ“érq)r@de@s}eg Sm\m@nment
head 7 11 is indexed to the vertical p03|t|ons of the

IOOIJlﬂlRl@lrﬂaBI is109 dhgtrationdshewing 21 flowphart mfs apmsted, for driving a

th I
semllcﬁ)gdbag% ggger ﬁgrri/;ggltgl a%?(lrd c% 089 g’xb%ﬁ%%? ﬁp ﬁ{mgfrg&nt invention.

TheCREthbE indifdesRY BSerReste8d h fdrrkﬁ)sﬂfoﬁﬁgsﬁ ifiig Headtid hlember within an
i sachi eved by |ndeX|n? the vertical position of the

inteppocmstyiaig deeled drive 1ail. Areexsimpd¢ of e fipt magnetip member is the above-

described drive magnet 503. Also, an example of the drive rail is the above-described drive
rail 109. The first magnetic member is positioned proximate to a drive side of the drive rail,
wherein an exterior of the drive side forms a drive surface.

[0035] The method also includes an operation 803 for positioning a second magnetic
member within an encapsulating housing adjacent to the drive surface of the drive rail. An

example of the second magnetic member is the above-described handle magnet 501 within
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109 and guide rail 111. [0032] Once the wafer carrier
101 noves through the processing nodul e 715, the wafer
W@ 2000/083840L01 arrives at the output nodul e 717.PdnEs2008/087190
out put nodule 717 includes a wafer lifter 703 defined
to nove vertically through th® open region 103 of the
wafer carrier 101, when the wafer carrier 101 is
the @B¢Hpeiilating hewseay 813, iMhetdneapsullafitig homsid 8 affied e wakd @hrrier. For
lifter 703 can be raised to |ift the wafer fromthe )
exapRicas dgsaribed above, e alcab%ikmrkgﬁl%mgr%@rlﬁ affiredftoghe thaéer carrier

101gglg\gbs§§gxg rrgx? Bglgt&g}%krﬁ)% {I?) WF% 18¥]e7d12%¢e§19 té) Qﬁé lillgl%g sirface so as to

estabBtH b evRdetid @mﬁhhg \xﬁﬁh&ﬁb st AHInbYc mevdEe IThB %ﬁéﬁpsﬁl@tmg housing is
devi ce. Once e wafer is retrieved off of the wafer

defingd temtafre viethgairioe spiffgeagucty gt dalﬁlcwempmmré of tﬂ@ encapsulating

ho ¢l 53¢ thelter %/eé al haosfulgthe W%fler scarxrfldﬁa on t ednve WNirface.

usE iz e RS trtepu aie R i RS Yodlons 56 ac

[00§%d13ﬁeem@da§d aRolBEILIRVR dpRentidRE05Wes gdsnﬁ&ﬁngoa ‘gﬁﬁé $hiNgb be parallel
033] It should be appreciated that the wafer carrier

anddr:vex} ew&mba dgitvasaibsuctedhet thsewafbresasiier aitrnds froe shizplantialy horizontal

b RTR B 55X LR eI R B BRGRRIM s e sbove
des@i‘fﬂeﬂeguﬁ@é }allllolq THE ighRle BN W 88inkAVidIRB a gHilde @rabdiTh an operation
1, and guide supports 107A/107B are selected to be

807(; @lgpaimsbp}eart/\ﬁﬁﬁlxed tethgafader qarmxas smgagecg withitheoguide track of the guide

AR A E IR E T SR - —

moxt/e!?leal\ﬂ’ﬁ Qfle @ﬁl@&‘reﬁz?th NddsS@hUbi @8 dhRMaft Mhe AGEH SRl lsYdefined to
It sho e appreciated that the wafer carrier drive

inteaﬁapsamtﬂlume cgmﬂ:aotrmkt sava$ ¢o indhisnia¢ eesichlenprenens &l thewguide support
t.heir frlctlon interfa w t.h each ot her ile .
relaff it B0 ORI cHOHIFNGL [ £/ APETGERAPSLAG e Apoyg;described

gulcﬂet n%%n BHb qOb%{ ﬁf?ﬁ;@@ ket B Hin h idd ‘§W 167t Wekh@ei t&?sllomng guide

ents drive anismare enclosed with
suppdsre 168@] edesistirer ibetwaavtht )guﬁii:]supﬁort hed thd gade il cqmlgpe with the
particul ate g n%ratlon fromthe drive nechani smi

ma anév SARINE PAWFFREHI R coRtt BIRSRscBsapsg to apply fension to the
| | Jsit
B AP 08 opl: i b

[00$HITIRomethot @ontidfes fwithadi bigdratidrnS@EC oo m@t&m@t}w ﬁrbt mAgnetic member
enbodi ment of the present invention. The net

in aj lnepidiEsstign wetbé*r e .s%echmverraﬂ afswsithg %Y%sgdeﬁth? dgive rail, such that

v GGG RS UL Mol S MM EE Buafhe s

enchp@labil@ e dasg td Bethotléd viengagndivesdiacddSie daine %Hmﬂ&ireby causing
of the drive rail is the abgve-described drive rai

the ppafer FABICf jtpsbe majiedt dlengrendbasar Eatbdélﬁ?’ieén@dﬁ}?r divergeid In one
embof(()hrfl%rﬂr éx\éeﬁrgt rgg %E? Elt]e?nb%'} 1%0(/@(1 a th%"hlﬁéfrl dire@fiorf éltoﬁﬁ kY drive rail

i've sl arrve sur
in an automated manner in accordance with a prescribed velocity profile. The prescribed

velocity profile specifies a velocity of the first magnetic member at each location along a
length of the drive rail.

[0038] In one embodiment, a processing head is mounted to both the drive rail and the guide
rail, such that the processing head extends between the drive rail and the guide rail.
Therefore, the processing head is mounted such that a vertical position of the processing
head is indexed to a vertical position of the drive rail and a vertical position of the guide rail.

In this embodiment, movement of the wafer carrier along the linear path indexed to the drive
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[ 0035] The nethod al so includes an operation 803 for

positioning a second nagnetic nenber within an
We@awapsiskat i ng housi ng adj acent to the drive SRCT/HSM0$687190

the drive rail. An exanple of the second nagnetic

menber is the above-descri bett handl e nagnet 501

Wi t hi nt he encapsul ati ng housi ng 513. The encapsul ating

rail RQukek NOwiafer afvhieX @ilesent & Wl @afee dafric@f to bOrexpsRAMoEa ndhiscus of
descri bed above, the encapsul ati ng hou5|ng 513 is

procgsFing sfutien fchke delfvsredciEomithe pmggssimeicad cuish@s daggnibed ebove with
tioned adjacent to the drive surface so
rea 0y ewef 28T

I'Sh a magnetic coupling with the first
[003OVRE kite ARWFBeMmbodienaiaaRind] Rhdldd BOUsEAGobS tHAE fHcNBention can
to interface with the drive surface such that vertica
emphay erEnts oiomm@eremp@pmteét onerahienss |1mg>lvlsg nﬁia’ﬁi rﬁt(zrédl in computer

whe e enc psul at ousi n ng
sySU EheSt PPIGROI O ST C TRV ABUTGA QUi maH (e Fffical quantis.
UsuQﬂ’}ertﬁBﬁ?ﬂ ngpﬁed‘e‘é’zfan%ﬁ’sthésie anfties Stk dBe Mfeinh off @1d¥rical or magnetic
paral | and | evel e drive rail, such that the
signaafoepabdaof heang gmeénfd@sfanred @mn@m tcpmpalyd land ptherwia¢ manipulated.
tmeen t ve r.a e. gui de

t d
Furfi, e AT PR PeGlTTEs (5 TRG. TefRB e By BIEES sl a8 producing,
1dengllf‘)8ﬂ$ 5élétlmnlﬂn§ br cohpaid. d&ny Afl thé %p@%ﬁlbﬂ@@eﬁc‘ﬁbb@ %eké‘i‘x@ may be

de track.” I'n an operation 807, a gui de support
dheakmimadnﬂbdthEpmabmmukbynnemnpmfeagmgedThmKhnmhwrgwmde can be

track of th uide rail, such that the U|de sup
specm; SO 8 UivgreAREBNHE™ PAdRe SSTPRE! E¥ER Can be a general-
t
PRt bl s B Al op P TR BT, Dl Rtk red in the
computeh t he gui de track so as to mnimze vertica

novenent of the guid port relati o.the gu
(004044 comRuleHPESTHR RS ?H%J 30 Wﬁ gr‘i"%@F Héfewf"id‘?é carrier drive
SC S r #
L %df*?ﬁ%%b@@m R e&e?lél%‘i’. SREER DL R user to
contt® ke wafdreairkt drice afyekaveemd henigiriadeats upthervafandrtdreosition and
guide rail conbine with the magnetic coupling

velocHi Prelse epepuEecBigatagABticC chBnde §St@%15?r re@é%’ﬁ? GRde on a
f .
conffigh Bk FisALL 15 el B LSNPS Bvic

can G idatae SvHidH barbe dipgéafict db 188D bf ar ccn‘n)[yutﬂgsysh:m f IExsmples of the
magneti c nenber in a linear direction within th

computEr éwdablre\r@equamm%lu@mbarfi rdéwahr\%%rk&éta@fedt%a% {N4S), read-only
men?u?arlyﬁ acEehs%t érﬂg Wﬁ@ﬁs C@[yﬂisl tH- R@\t" a[én%pce tapes and other

S&eona nber s tauses the

opu&ﬂ%ﬁ@ﬁéﬁ@?hﬁﬂdm@@ﬁk@&ck@mbﬁ nmoved al ong the drive
surface of the drive rail, thereby causing the waf

(00433 rWhide thlmwentmm bgen migscalbpd mammpsmf lseyerd é&lﬁlﬂ’dtf@eftth gt will be

apprrd?éfﬁge O L‘ &(ol[rﬂeﬁl i odi ﬁE gléltgl {h%t%rg?e%nn ﬁ)gemﬁca‘uons and

stud9lrgV €hd adrhwings alil Ufe@l'f@é e\ﬂm@SﬁQ nﬁt’erétﬂ)nﬁc Qi@ﬂiﬂl@%i e pétniftatéons  and
prescri bed velocity profile. The Erescrlbed veIOC|ty

cquprlstis bespbigare il beielyd eathe preest nfeeve ingludes all such

altemngons, had ¥1o§sa(}:)re]mlmcegt?c}nls Oaﬂldac!q%p\%lents as fall within the true spirit and scope of

the invention.

What is claimed is:
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l ength of the drive rail. [0038] In one enbodi nent, a
processing head is nounted to both the drive rail and

w0 b@gessde rail, such that the processi ng headP@rUSWI%087190
between the drive rail and the guide rail. Therefore,
the processing head is nmount & such that a vertica
position of the processing head is indexed to a
vertical position of the drcyamwa | and a vertica
position of the guide rail. In this enbodi nent,
rmvf"rrentA%Emtc%ﬁd%@&af@@éa%&@r@le%ﬁﬂarﬁtﬂ? dohﬁ%@fngpat h
i ndexed to the driverail causes a wafer, when present
in 4 keveahid rha&mgr are rlmetwr bevityx puks el eixteriar rdemes&um&ca)fwherein the

processi.n i, 0 e deljvered fromt
ngPbER R geilhant el v Eor BHGC SOPE SHepHs Flogspdeneth of the
dn\Ieora gures 7A- 7B. [0039] Wth the above enbodi nents in
it should be understood that the invention can
en‘pzi ﬁ;st vagheticsmembpudigrosedrplitbivetht emienqneaaatty @nd adjacent to a surface

I nvol ving data stored in_ copputer stens The
of the bteriqr A DRI ediRely apRetitert 6“]‘5%?7 TRSISUHRGS Ey?ff ation

of DAY & haﬂ%ﬁ’pﬁlkﬁds@? withi e llﬂtelﬂ(t)rhﬁ'éﬂ{r‘ ?ﬁkpfn connection with the first
necessarili ese quantities t e the formof
ma@ieactmembér olic dE g etidcharssg ncainﬁgnmpabl ®owvd threifing magnetic member

stored, transferred, conbi ned, npar ed., and ot herw
withianihgunisrier caviy aleag  the dength oif 5&? drrpal 688? el aﬂsr%t magnetic

meﬁéérefénga%g [rﬁﬁgdliét%llj B#oes{tg%hes WeRigs dRVO QHI%&QW en ﬁnoved along the
g, or conparing.
len@p I fel 1S rﬁhe,scrl bed herein may be direct ed

controlled, or perfornmed by a cqnputer system
con‘ﬁh"c‘l’élﬁl thy Sire mlwﬁtub@eg&@waqqnﬁg&r@ﬁ de magreirayly rcoer% through the

extérs q'l“(lfn ?%uﬁgc[eptg vvat%lE érﬁgr &‘1?}23)5#8 e]|a§éﬁ? & S ? dﬁve surface, such

gener al pur pose CO er se activate

thatCrﬁﬁfférﬁléiﬁ o tHyyfirst ﬁl@gm:lﬂlb efierpfc® GEasas StcC)fr%j)ondi]mg lmﬁaovement of the wafer
conputer. [0040] A conputer program can be defined to

car@@mlqrmthaﬁﬁew rivsrsutfaee. waf er carrier drive appar at us.
Such a conputer program can be defined to provide a
QU for enabling a user to control the wafer carrier

driye appaemidendadier WeRt tafieAdst@bpatitud erev@ddein claim 1, wherein
carrier position and velocity. Such a computer progr am
the evafiertserreariesdidsd agecandmagnetic meabsbscaled ydehipan gncapsulating housing

t di he I
afﬁ ({T‘gql%’ne ragg atg@& aadf rrre%?lgll;l lmC \ev-g Cﬁuggs%éor{dolﬁqg&%%? n"?e e(f“ %H&ﬁned to
ma@ﬂcgﬁy thplesf ﬂl@rﬁ@ﬁnfagﬁéﬂlc%eﬁbfioﬁifﬂigﬁfan%érﬁm track surface of the
e

anpl'es of the conputer readab i uminclude hard
encapsulating hnesing aikd Graubhiecicderintaljoe SNASBE, of itecadiveripi)-

menory, random access nenory, CD ROMs, CD- Rs, CD RW,

magneti c tapes and ot her optical and non- optical dat a

st of age AQ¥nt@ndudiGOfdir MRtibedriviiappiranie Rt teeRedaScIBRET, wherein a
described in terms of several enbodinents, it wll| be
shape of the exterior track surface of the encapsulating housing is configured to substantially
match a shape of the exterior drive surface of the drive rail such that a vertical movement of
the encapsulating housing relative to the drive rail is minimized when the encapsulating

housing is moved along the length of the drive rail.

4. A semiconductor wafer carrier drive apparatus as recited in claim 3, wherein
the exterior drive surface is configured to have a first upper beveled portion and a first lower

beveled portion, and wherein the exterior track surface of the encapsulating housing is
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appreci ated that those skilled in the art upon reading

the precedi ng specifications and studying the draw ngs
woRib/088a0 i ze various alterations, additions, PCT/US2008/087190

permut ati ons and equi val ents thereof. Therefore, it is

i ntended that the present inlention includes all such

alterations, additions, pernutations, and equivalents
configurb@td hwiethéddotidepier beva@d portioandd aGe@mddbwthBeveled portion, and

invention. What is claimed 1 s:CLAIMS 1. A
whesainitbo sengad diPPabeveladapertien isiepnieguapshte aratpd) the first upper beveled
por B4 3P BeitbrotE PP B bRl RO EE gt ower
bevéleéd p&@bed, and wherein the exterior drive surface

extends along a length of the drive rail; a first

magneti ¢ nenber di sposed within the interior cavity

and adj acent. to,a surface of the interiaor cavi.t. . .

e ac R sRRUGI I HRE AR ra b Albbls Br kY clajg 4 wherein
the SNtbY& dFRERAAh& TS dbsRas&ttoMalbia TirkthabtiitRily GertaVpdrion extending

and in connection with the first magnetic nenber, the

betvaren vibe rfissthapries rand ofiisit dpw ez cbevoledmeetionse andl rvltergragheteiktsrior track

s A B T L L S BBy v
poﬁ[&f@t&ﬁiWé@t 18k ¥edRa Qﬁﬂgér%na REcoRY IS érdeveled B6rtions, and wherein
surface en noved along the length of the drive rail,

the sdcendsubstangally vygticaipgrieniis definedde be seppoated Gamettie figst substantially
magnet.i cal ly couple through the exterior drive surfac
vertiegL BOra atel 455 1Bt | SSOLLAPRRIPSEIR] PYGoPhEeaR CRpgrand the firs
and 96do¥8 IGWHRCEed PHERnd Aratin BBMMEENT Of the first
magnet | ¢ nenber causes a correspondi ng novenent of the
wafer carrier along the exterior drive surface. 2. A
sen conduct or fer carrier drive apparatus ‘ag.refi.t d herei
i n Gl ai m FEMIGARIUSTH WHE HEREr L APPERIS ASITEds 1§ claim 2, wherein
SRR i B@@ﬁar 8 fab ittt N VArSRERPSHhANIRG g housi
the lgﬁés)]i%ﬁd a |§é)gpt agegdge [g]?hthe vr\llafer rcarri er,é‘)SIu 8 Hlousing
is formed ef nlttathégismotendamugight payeteytber. i s defined to
magnetically couple to the first nmagnetic nenber
through an exterior track surface of the encapsul ating
housi ng @F%@Bﬁ%&% WdtEr %)ﬁtxgrr dri¥fe a?> h4RisSHEARR iRTc1dif®, wherein
drive rail. 3. sem conductor wafer carrier drive

botlappdlr&tinisgnatc meaibeeghd the s¢@hdnignetivemneiberaars faped of NdFeB so as
the exterior track surface of the encapsul ati ng .
to PFRYidddrrymRENasis FPRRfEHrenathstherebeter Mt inhFaaRe sXIgpdipg from about

5 fO?feaéOﬁgdssfétﬁ%Héa Oﬁ%ﬁe@?g‘g?ce of the drive rail such

8. A semiconductor wafer carrier drive apparatus as recited in claim 1, further
comprising:

a guide rail disposed to be substantially parallel and level with the drive rail such that
the wafer carrier extends in a substantially horizontal direction from the drive rail to the
guide rail, wherein the guide rail includes a guide track defined along a length of the guide
rail; and

a guide support affixed to an edge of the wafer carrier opposite from the edge of the
wafer carrier to which the encapsulating housing is affixed, wherein the guide support is

configured to interface with the guide track such that the guide support is freely movable
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the encapsul ati ng housing relative to the drive rai
is mnimzed when the encapsul ati ng housing is noved
w@k@ngssie | ength of the drive rail. 4. A sen PORUSZID087190
wafer carrier drive apparatus as recited in claim 3,
wherein the exterior drive slifface is configured to
have a first upper beveled portion and a first | ower
alofpeue! RAgth Qs ft 1he Nguid@ ehiMvith ehihithhlevet&r movenidnd @ the guide support
surface of the encapsul ating housing isconfigured to
relafagy o the geidendll upper bevel ed portion and a second | ower
bevel ed portion, and wherein the second upper bevel ed
portion is configured to match the first upper bevel ed
pord.i on, A aadicoh@icedrvifbecaaeodild pparanerateittdaarddiarg, wherein
is configured to match the first |ower bevel ed _ L
the guide itank 15condigyeadi toamelide o resigifverfotcartp iteg gwde vepport in a direction

ext%ﬁf’r\%ggvg ) fffngrsg etL? éhtg(g gefii, Sﬂé}lbﬁlia%dégg%%t?\éee. i?creg I}l% & tmeargingtﬁc coupling
betwétAsh@nts ldg¥etihbinGd! andAhd (vafer @XiieN &g toRsTonee thetWitfer carrier in
first upper and first |ower bevel ed portions, and

a divlegoeextending battveen the drivaciil snd thaguideirait-he
encapsul ati ng housing is configured to have a second
substantially vertical portion extendi ng between the
secNd URREMiBRAGuRSCRAEr EANBI ARV pafhtROLst reSIRd, in@MFm 8, wherein
wherein the second substantially vertical portion is ‘
the gafdened 1 ofobeed @ grodtedtyldneoiarephihalate; snd swibgseianthi eguide support 1s
vertjcal rti.on when the first and second upper
fO”B%‘{/%‘}‘gHa Bﬁ@?&%‘ﬁ@ﬂ%ﬁ%ﬂw P&bﬁf@i@eand the first and
second | ower bevel ed portions are in contact. 6. A
sem conductor wafer carrier drive apparatus as recited _
i n . ai n\ 2emvdoadwitor Wifer dariivedried dppagtdsoasmeditagfin claim 1, wherein
pol yet hyl ene  terepht hal ate, and wherein the .
the dp¥e BSERaRISTh & Feses fgymoxe ﬁ&r*ﬁféhmagnﬁﬂctf?e&“?ﬁfﬁi’?“g the length of drive
rail qi?:ag&)%a%:e \WaiHeh Fre@&kﬁé@t\}aﬂcﬁ? ?rofﬁe, PhSE 190 BRYEAIRA velocity profile
water carrier drive apparatus as recited in claim 2,
spevifies eiwveldeityhoftthe firstrmagnetgmedniteer me wher logntiort hleng deotetgth of the
_magnetic nenber are formed of NdFeB so as to provided
dﬂ%ﬁfWégnetic coupling strength therebetween within a
range extending from about 5 force-pounds to about 20
force-pounds. 8. A sem conductor wafer carrier drive
appar. at us sagerh €6r liredr irmstdtiah of 2 sethicohdhetorcwafpr, cenpgsing
guide rail_disposed to be substantially. payallel_ and .
I evaedritip trpil thasingr ay dntpren caighanthap & F igfaps. gyherein the

inteESF ENGS, i LAP i 2 Yex ok AR0E Slrrflel &t ®MohE QMngth of the
ntefigh g Htls}/\/lcseg?ag?(ﬁ gt‘\tﬁ]ﬁglgme o T a%kl , l(1er ein the gui %e g
driveahil; i ncl udes a gui de track defined along a | ength of

the guide rail; and . . i )

a first magnetic member disposed within the interior cavity and adjacent to a surface
of the interior cavity immediately opposite the exterior drive surface, the first magnetic
member configured to be moved in a controlled manner within the interior cavity along the
length of the drive rail;

a wafer carrier configured to hold a semiconductor wafer in a substantially horizontal
orientation; and

a second magnetic member disposed within an encapsulating housing, wherein the
encapsulating housing is affixed to the wafer carrier,

wherein the first and second magnetic members are configured to be magnetically

coupled to each other through the encapsulating housing and the exterior drive surface when
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a gui de support affixed to an edge of the wafer
carrier opposite fromthe edge of the wafer carrier to
wokiossBine encapsul ating housing is affixed, WhEF/E52008/087190
the guide support is configured to interface with the
gui de track such that the gul8le support is freely
novabl eal ong the length of the guide rail with m ninal
the @tdpseRtin siaptis afisposed adjadentstepper éxtergdratifivee studadeNuch that
guide rail. 9. A sem conductor wafer carrier drive
mogsisat aafusheadirple nagaetiq MYNRATnF@isCite COITRSPORAINgyMgaement of the
tra s configur t.0.0royi esistive force to
CNCPe ag“ﬁ% g%usé%apor‘fl%lg%cagn%i a?fé%%ﬁg%e{e%t endi ng away from
the drive rail, such that the resistive force and the
magneti c coupling between the first nagnetic nmenber | i
and 3t he Avaygemdar finear tegppleion ehsisemicopdudier wafeeps recited in claim
12 G& r;er in.a direction extending between the drive
> FUEher SHBPYS% gui de rail. 10. A semiconductor wafer
cary Ve eebNSidhRIMptddSwakin' @i hRdiot BaatyadbMhB, driveeradit® provide
the guide rail is fornmed of polyethylene
contrell@bhovenent of therfdstwhegneiigmendeyui de support is formed
of ultra high nol ecul ar wei ght polyethylene. 11. A
sem conductor wafer carrier drive apparatus as recited
in gl ai m Ly ebetiRed Bindialiye o MR GBAoRMdtSr Wefel Beekclied in claim
nove the first magnetic nmenber along the |ength of
13, ehhienen thaidrivemerbawsidandefingdtah agcrsmeseehabisdlly edupdddi tp be driven by
profile, wherein,t rescrib vel oci t rofil .
o misacn g B Ay T Rars friied 18 Ghibe Bhfididia coptar o whieh
the & Ml AR kMRl ANAnkae shensabrhtidnsr WE isv@w @libes e collar to be
A systemfor linear translation of a sem conductor
mowfveithin cenipterisi payityalahg thelengihl oftte/dniee ran. i nt eri or
cavity and an exterior drive surface, wherein the
interior cavity is sealed, and wherein the exterior

dri H\ée Z uz? F?&&n%& fAds tﬁin@l@gcg@ of @ngtnitoffiudibewdfect \If]iE recited in claim

rai st magneti c nenber disposed within the

14, ifrther t@npdsdng:t y and adj acent to a surface of the
interior cavity j iately osite the exterior
dri%%”@ﬂ?@é@@?%4ég$$F§PnﬁﬁﬂﬁgBFEmhﬁ er configured to
be ' 10! JEBNBE ko Whdre bt hE cbRp@EE §fstem, the GUI
Can@éﬁ%f%ﬂgggﬁggFggé¢' of the %P?Jeergil;ca gafe%%eﬁl ©

defi@ad td providenfor guanesl dpecificdtibneofsendloatydurofiter tovief applipd by the motor
substantially horizontal _orientation; and a se

d )
thrapgh ﬁb@ iSBreMe Ak !COIéﬁrSt,goglg firs p}qgﬁétlgnmgﬁ]@glp S‘)the.é?lfl ?{EQ .velomty profile
Spe%]lglgis hgf%\ilo\é;ﬁfg rGJ fﬁtg‘? rﬁ}%ﬁn?&féﬁ@ Sitrer 29 RAHRIcBGor SloRE fiheRelgth of the

drive rail.

16. A system for linear translation of a semiconductor wafer as recited in claim
12, further comprising:

a guide rail disposed to be substantially parallel and level with the drive rail such that
the wafer carrier extends in a substantially horizontal direction from the drive rail to the
guide rail, and wherein the guide rail has a length substantially equal to the length of the
drive rail; and

a guide support affixed to the wafer carrier so as to engage the guide rail when the

encapsulating housing is contact with the exterior drive surface of the drive rail, wherein the
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wherein the first and second magneti c nmenbers are
configured to be magnetically coupled to each other
WO 00o0gs4d he encapsul ati ng housi ng and the extRCT/082008/087190
drive surface whent he encapsul ati ng housing is
di sposed adj acent to the extEior drive surface, such
t hat novenent of the first magneti ¢ nenber causes a
guld’eoﬁd'pgﬁlﬁ dpdbAggurey eswet frex h’ft&a@l@%&ﬁguﬂﬁt leRgth FUsE N@ide rail with
and wafer carrier affixed thereto. A system for
minjrg]ggrtical mak¢raent oh tl@fg@wnp%rﬁmwdsa t ems. recited
in claim12, further conprising: a drive nmechani sm
di sposed within the interior cavity of the drive rai
t 0 1pr ovigdeygantoolih@d tRRYeHENbf 9kethiendidtiGtwaRgRetdcied in claim
menber. 14. A systemfor linear translation of a
16, Bethiccomarsing: wafer as recited in claim 13, wherein

the drive ne as a.scre hani c
o i TroCHRa s Ry TR A KREYlTR B ARsER L the water
carrfRk, WiQeifi GREWaRF Brodedsiniatad & BbEREEd mme afdsdrbfe rail Qﬁd {h8guide rail
to which the first nagnetic menber is affixed, such
suclt eat ar werdicaloposgfont he thecwelgr cm@@esng thead o$ liadexed todoth a vertical

i nterior he I ength of
pos‘f‘ﬂ’é Ogme ‘VFé?IF andlao'vericqolyg?l g%elguﬁg’g?tlt ransl ati on of
a sem conductor wafer as recited in claim214, further
conprising: a conputer systemdefined to control the .
m)t1<8r andysterg rfatphn@altrausietﬁori of & sé¢rmrendu@yir) wafef aneditedin claim
erat on the.c stem .the QU defin 0
17, Bt Ehe axst%ﬁ%ﬁ{'g GorPNR Lt TR Oyt Prossr e Ehappersuech that the
drivk ? 1F ﬂ DY disPEs IR Wovid@:ﬁﬁfé&htrérﬁ%tlgﬁ B?WeWer carrier from an
co ar e first magnetic nmenber, wherein
input ehatnild, yhrpngif i Ipeocsgpaty Modgle atoveal cmtplttyn@iulct hrehehnn dinear translation
i c nmenber at. each |l.ocati al on the | engt h .of

of tRin a4 cgIeT SRTPUE Hhe PROSSEIPE Aadfe Pioyishs fory ROPUE 06 wfer when
heldaor?‘f?l@]\&?&dééﬁlié?rto rfiscl odﬁ%g%sgfglg sBIfibRitdbd deliveldd ﬁ‘@rﬁ the wafer

conprising: a guide rai to be substantially
proqesding held. and Ievel W th the drive rail such that the

waf er carrier extends in a substantially horizontal

direction fromthe drive rail to the guide rail, and

wheiei n 4 %tlﬁ)ﬂ'fgledr%ﬂhé a Qﬁﬁw@nc&&%%ffi*@ﬁi@%d risﬁlgz
equal to I'engt e drive ral
supsitivniagfd fisd niagnétitﬁnmmbexr withir are intertoramvitp o€ ngegled drive rail

the guide rail when the encapsul ati.ng housjng i
such Bt HetiTsh TAETeHe MERASF FopoSHingd PETRIASAO &fdrtVﬁél%rqf\;Ee drive rail,

whe{ea}h Q e)\é\fgﬁf) tnthé H]ﬁ%édgﬁfgom B.Qﬁ‘lt\’ﬁ sﬁrff&:%nf igured to be

eely m)va engt the guide rail with
positioning a second magnetic member within an encapsulating housing adjacent to

the drive surface of the drive rail, wherein the encapsulating housing is affixed to a wafer
carrier, and whereby the second magnetic member establishes a magnetic coupling with the
first magnetic member; and

moving the first magnetic member in a linear direction within the sealed drive rail
along the drive side such that the magnetic coupling between the first and second magnetic
members causes the encapsulating housing to be moved along the drive surface of the drive
rail, thereby causing the wafer carrier to be moved along a linear path indexed to the drive

rail.
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m nimal vertical novenment of the guide support

relative to the guide rail. 17. A systemfor |inear
W@ e@nosmed on of a sem conductor wafer as recitRdI/US2008/087190

claim 16, further conprising: a wafer processing head

di sposed to interface with a2afer to be carried by

the wafer carrier, wherein the wafer processing head

I s anunt &dnéthod Gdrhdrivigg drseécondidtoandfer tarripiad@edi@tllin claim 19,

such that a vertical position of the wafer processing
wheraiadthe sneapgelbeg heushes K defiped tip daterfprsswith ghe dfive garface such that

rkve rail a vertij pPRS|ti 0 L [ il .
verll ol Prs AT 4 PR Rneb RIS, RiphlFed Wil B8 usapsuating
houdbes mdsed £6h¢ 8@ drive Ghiiod) 17, wherein the systemis

di sposed within a wafer wet processing chanber such

that the drive rail and guide rail are disposed to

prayi de |inear.transl-ation of th [ rier f .

b Thoutt e KRRl S ioph Q8o HR il et Th ctaim 10
whé@binRbE i dhoBetiMmemBENis| h&v@@in theligdad Uiredtiodf in tah @i 86d manner

carrier through the processing nodul e provides for .
in axpugueewith & pwatebedwhedacinepidh vheseiatherpreseribpd velogity profile

ooof R R, B BR T R P! bR ABG PG B v
railSem conduct or wafer carrier, conprising: positioning a

first nmagnetic nenber within an interior cavity of a
seal ed drive rail such that the first magnetic nenber

IS positjon roximate to a drive side of.the drjve .

r ai:&,’ Mérr%?etﬂo&ﬁoreé&%pg BroeBYCPRUCIET MOET ST 5/ ﬁ%%e in claim 19,
furtfléd bgppidigace; positioning a second magnetic nmember

wi thin an encapsul ati ng housi ng adjacent to the drive

surfeatenofg ¢ pedelrdiMie begiargllehvhed Eivel wihle therdriyegail apdhribat the wafer

o i AeePE e Tie R el firéise SFiagh el Enedan hiighe suide
rail Whdteih e %@gﬁ}aﬂﬁ%a@g £olBIRRI, aAd MOving the first

magneti c er in alinear direction wthin the
s eadngdgidg iavarideasuppatt arfifixddnte tte iwadersiageer swith thehguidet treck such that
magneti ¢ coupli bet ween the first and second .

the gHigA SYPROT AT Bo6LApI0BE Tiorgiidntaas BF Ml OuGT jfgnpyed along the

1inetk2ﬁ gﬁﬁ%ﬁ@ex@h P Ihd BEvAFilY Gnd Yide@S8: Pdrtitd1enlemiit Bﬁitﬂeégu;de support

reby causing the wafer carrier to be noved al on
relative eathe gaide raihdexminizedt he drive rail.20. A method for

driving a sem conductor wafer carrier as recited in
claim19, wherein the encapsul ating housing is defined

to 4t er/f\q.gg[h# 2y} &Ji‘sgng A s%ﬁﬁ&%ﬁﬁ@t&e wabg ok tas W8Litel GAl claim 22,
noverent of the encapsulating housing I's mnimzed

whetbian resistasrcapsednaht ggide support and the guide rail combine with the magnetic

coupling between the first and second magnetic members to apply tension to the wafer

carrier in a direction extending between the drive rail and the guide rail.

24. A method for driving a semiconductor wafer carrier as recited in claim 22,
further comprising:

mounting a processing head to both the drive rail and the guide rail such that the
processing head extends between the drive rail and the guide rail, and such that a vertical
position of the processing head is indexed to a vertical position of the drive rail and a vertical

position of the guide rail, whereby movement of the wafer carrier along the linear path



housi ng i s noved along the drive surface. 21. A nethod
for driving a sem conductor wafer carrier as recited
w0 nooglosdsne 19, wherein the first magnetic nmenbePCT/8S2008/087190
noved in the linear direction in an automated manner
in accordance with a prescrilbled velocity profile,
wherein the prescribed velocity profile specifies a
indokel @6 tHeydrife rafl @adses § twAT@IMRIN Sred¥RiCIhe Sfaf@aGhidras 8k ie@posed to a
along a length of the drive rail. 22. A nethod for
mendsauy phprogessmgise idn ¢e be deliveead foum thegrroesssingbpaded i n
claim19, further conprising: positioning a guide rai
to be parallel and |l evel with the drive rail such that
the wafer carrier extends in a substantially
hori zontal direction between the drive rail and the
guide rail, wherein the guide rail includes a guide
track; and engagi ng a gui de support affixed to the
wafer carrier with the guide track such that the guide
support noves freely along the guide track as the
wafer carrier is noved along the linear path indexed
to the drive rail, and such that vertical novenment of
t he gui de support relative to the guide rail is
mnimzed. 23. A nmethod for driving a sem conduct or
wafer carrier as recited in claim?22, wherein a
resi stance between the guide support and the guide
rail conbine with the nagnetic coupling between the
first and second nmagnetic nenbers to apply tension to
the wafer carrier in a direction extendi ng between the
drive rail and the guide rail. 24. A nmethod for
driving a sem conductor wafer carrier as recited in
claim 22, further conprising: nounting a processing
head to both the drive rail and the guide rail such
that the processi ng head extends between the drive
rail and the guide rail, and such that a vertica
position of the processing head is indexed to a
vertical position of the drive rail and a vertica
position of the guide rail, whereby novenent of the
waf er carrier along the |inear pathindexed to the
drive rail causes a wafer when present in the wafer
carrier to be exposed to a neniscus of processing
solution to be delivered fromthe processing head.



