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t he waf er Y OF THE | NVENTI ON [0003] In one enbodi nent, a

sem conduottooduqm{t&@Nerewdllel@ﬁtﬂdrnilwaﬁppar atus is disclosed. The 25 appar at us
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surface. ror cav yIs e ext rive surtrace extends
al ong a | engkl caf idchde dmivsder aff wafer wet processing operations. For example, some wafer

15  wet processing operations may be performed to electroplate materials onto the wafer,
chemically etch materials from the wafer, and clean (tinse and dry) the wafer, among others.
During certain wafer wet processing operations, it may be necessary to move the wafer
through various processing modules, within each of which various wet processing operations
may be performed on the wafer. Because some of the chemicals used to process the wafer are

20  aggressive with respect to certain materials, particularly metals, it is of interest to consider
wafer movement mechanisms which provide for wafer movement whﬂc avoiding metallic

residue/particulate generation that could cause damage to the wafer.

SUMMARY OF THE INVENTION

[0003] In one embodiment, a semiconductor wafer carrier drive apparatus is disclosed. The
25  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
30 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 inferior cavity along

the length of the drive rail such that the first magnetic member remains immediately opposite



The apparatus al so includes a first magnetic nmenber disposed within the
interior cavity. The first nagnetic nenber is disposed adjacent to a
surface of the interior cavity inmediately opposite the exterior drive
surface. Th® mmuesadus al so i ncludes a drive nechani smPETABHEEEBTHO wi t hin
the interior cavity and in connection with the first magnetic nmenber. The
drive nechanismis configured to nmove the first magnetic menber within the
interior cavity along the length of the drive rail such_that the first
magnet i ¢ rtbevbeerior dnme mgfacermben mowtd/aloppbsilength eigthe drive rail. The first magnetic
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20 movement of the first magnetic member causes a corresponding movement of the
encapsulating housing and wafer carrier affixed thereto.
[0005] In another embodiment, a method is disclosed for driving a semiconductor wafer
carrier. The method includes an operation for positioning a first magnetic member within an
interior cavity of a sealed drive rail, such that the first magnetic member is positioned

25  proximate to a drive side of the drive rail. An exterior of the drive side of the drive rail forms
a drive surface. The method includes an operation for positioning a second magnetic
member, within an encapsulating housing, adjacent to the drive surface of the drive rail. The
encapsulating housing is affixed to a wafer carmrier. By positioning the second magnetic
member adjacent to the drive surface, the second magnetic member establishes a magnetic

30 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.



interior cavity of a sealed drive rail, such that the first magnetic nenber
I's positioned 25 proximate to a drive side of the drive rail. An exterior
of the drive side of the drive rail forns a drive surface. The nethod

i ncl udes awoopew@ts4eon for positioning a second magnet i ECHPRBSF87I0L hi n an
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il lustration sksﬁi%“ﬁé laaggﬁ}ﬁ%}?&%@w&%‘f"’&%F‘i‘OVSé“ﬁE“d%fa‘Fﬂg“‘A ﬁg@e 3288 dance
with one egirdispRatius of idehifficdlif Fiftte 1,7 @bot@Ace with one dnhi@dingen® of e dresent
illustration shovm ng a vertical cross-sectional view A-A of the wafer drive

appar at us @gentigentified in Figure 1, in accordance with one enbodi nent of
the present | nV}ﬁE.L—é 8Ms an illustration showing an isometric view of the drive rail, in accordance

10  with one embodiment of the present invention;

Figure 4A is an illustration showing a vertical cross-section view of the drive handle
interfaced with the drive rail, in accordance with one embodiment of the present invention;

Figure 4B is an illustration showing a horizontal cross-section view of the drive
magnet magnetically coupled to the handle magnet, in accordance with one embodiment of

15  the present invention;

Figure SA is an illustration showing an isometric view of the guide rail, in
accordance with one embodiment of the present invention;

Figure 5B is an illustration showing a vertical cross-section view of the guide support
interfaced with the guide rail, in accordance with one embodiment of the present invention;

20 Figure 6 is an illustration showing a vertical cross-section view of a tensioning guide
support interfaced with a tensioning guide rail, in accordance with one embodiment of the
present invention;

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

25  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 is an illustration showing a flowchart of a method for driving a

30  semiconductor wafer carrier, in accordance with one embodiment of the present invention.



Figure 3 is an illustration showing an isonetric view of the drive rail, in
accordance 10 with one embodi ment of the present invention; Fi gure 4A
is an illustration showing a vertical cross-section view of the drive

handl e i nt & moe@snth the drive rail, in accordance WPCH/USHOS/§TEEdI nent of
the present invention; Figure 4B is an illustration showi ng a

hori zontal cross-section view of the drfve magnet magnetically coupled to

t he handl e magnet, in accordance with one enbodi nent of 15the present

invention; _Figure 5A i s BETAILEB DESCRIATEINOW ng an isonmetric view of
the guide rail, in accordance with one enbodipent of the present |nvention;
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l.n,accor
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i nventi-on; at 1 on 'show ng a wa

pr ocessi NgiehBRRATr: hétas uiRCSERNY Sisetre thegyrGsearindention.i near translation of a
waf er based on the wafer drive apparatus 25 described herein, in accordance
with one i9B8HiFige lofs epdllpsationshowing # jsgpiconductor wafer frtve; gpagatus, n

|1 ustration, ghouwing &Be\/&ﬁﬁddﬁeém 6F BRSreREt Inftivh ePeOipphihifis GRANRE B diive h t he

wafer carrirer located beneath the processing head, in accordance with one
embodi mentraiiflo® hifixpd wsewell i 1BAsmtdhahat thadtive rail 109 extendgrpigng thegvalld 134 in a
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appar ent, BowRWSMharallfl to each other. Therefore, the drive rail 109 and guide rail 111 are disposed
to be substantially parallel and level with each other. The apparatus further includes a wafer
15 carrier 101 disposed to extend in a substantially horizontal direction from the drive rail 109
to the guide rail 111. The wafer carrier 101 includes a centrally located open region 103
within which a semiconductor wafer (“wafer” hereafter) 104 is received and held.
[0008] A number of drive handles 105A/105B are affixed to a drive-side of the wafer camrier
101. Each of the drive handles 105A/105B is configured to interface with an exterior drive
20 surface of the drive rail 109. Also, a number of guide supports 107A/107B are affixed to a
guide-side of the wafer carrier 101. Each of the guide supports 107A/107B is configured to
interface with a guide track of the guide rail 111. It should be understood that although the
embodiment of Figure 1 shows two drive handles 105A/105B and two guide supports
107A/107B, other embodiments of the wafer drive apparatus can include any number of
25  drive handles 105 and any number of guide supports 107.
[0009} Figure 2 is an illustration showing a vertical 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
30  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



one skilled in the art that the present invention may be practiced w thout
sone or all of these 5 specific details. In other instances, well known
process operations have not been described in detail in order not to
unnecessar Wwonzcobssstane t he present invention. [0007] Fi @GTASI008/687334

Il lustration showi ng a sem conductor wafer drive apparatus, in accordance
wi th one enbodi nent of the present inveftion. The apparatus includes a
drive rail 109 affixed to a wall 113A, such that the drive rail 109 extends
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t he exteri b05 mrdrfaged with the drive rail 109, in accordance with one embodiment of the present
invention. The drive rail 109 includes an interior cavity 511 and an exterior drive surface. It
20  should be appreciated that the interior cavity 511 of the drive rail 109 is sealed to prevent
intrusion of wafer processing solution and to prevent escape of particulates. As previously
mentioned, the exterior drive surface of the drive rail 109 is defined by the upper beveled
portion 305, the lower beveled portion 307, and the substantially vertical portion 309. A
drive magnet 503 is disposed within the interior cavity 511 adjacent to a surface of the
25  interior cavity 511 immediately opposite the substantially vertical portion 309 of the exterior
drive surface.
[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
30  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 arc 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



surface of the drive rail 109, such that each of the drive handl es
105A/105B is configured to interface with the drive surface of the drive
rail 109. In one enbodinent, the drive surface of WO

2009/ 08584 0RTIoEEOD3/ 087190 5 the drive rail 109 and tHE7ER2P0GEENRYNd] es
105A/ 105B are configured such that when interfaced together the drive
handl es 105A/105B wil| be noveabl e aloﬂﬁ the length of the drive rail 109,
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mechanism disposed within the interior cavity 511 of the drive rail 109 to provide controlled
movement of the drive magnet 503. However, it should be appreciated that the wafer drive

20 apparatus is not limited to use of the above-described drive mechanism. In other
embodiments, different types of drive mechanisms can be disposed within the interior cavity
511 of the drive rail 109 to provide controlled movement of the drive magnet 503 along the
length 303 of the drive rail 109. For example, in one embodiment, a belt-drive may be
utilized to move the drive magnet 503 along the length 303 of the drive rail 109.

25  [0016] With reference back to Figure 4A, the drive handle 105 is defined by a handle magnet
501 disposed within an encapsulating housing 513. The handie magnet 501 is defined to
magnetically 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

30 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



drive surface. [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 noving freely along the
col | ar trasko BOYess@he col | ar 507 al so i ncludes a t hr ead&d/SPEEEdef | ned
to 30 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
e>r<]t end al omgvdnwat bithgvhfe8GBriaf! 0f Hwhich iswéireditd the ddve ndledi0dradongrihe lsegthn of
the screw 5Q05,. as. i ndi. ed by arrow 506, causes the collar 507 to be noved
al ong mo%%d&i‘%fé%‘é’ﬁé%@uszoom 087190 6 the length of the drive rail 109,
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drive rail 109. Thus, controlled rotation of fhe rew 505 i d f
cont r ol | edsondy EnBisvensfexppruregpf {he W&ﬂﬁe@‘%@%sg‘t 6‘?\@"’8 El’ié’vyﬂ‘i‘eﬁ?égp% i‘/tlﬁoni €>OIrt
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| engt h 303 o&st elﬁéd%%egrail 109 5 th%ggggh rotaationeof t he scrgﬁgeSOS, t he

dri ;/_e mag geith?@&ﬁpsehﬁnglhoﬂsmédﬁ aeusks 2 eppsepsindimg mavengl of therwaden cprige 1l cal
portion of the, exterior dhi. r . Al ol ' s
nmotor is %%F%Séﬂaﬁ@g g%uus fﬂgeﬂ 33%@?%3 aége%geyvo{sg’g&t o pr o‘\g/){fglg(g @%@r%ﬂﬂél | ed
rotation ofhetifiee SeheofTRbdrivalrsib]09. Theederdriack snefate of thoempepiselatiny/biusing i s

defined to_control the tor., Th def i
operati on of %CIB‘EeéﬁHi“EB?‘ fbelfijs%cf”?‘?‘ﬁg ﬁgi‘grer?’%tlﬁeﬂ%@?rﬁe%ﬁ? aﬁ%%@ué%ﬁﬁtﬁgﬁg‘g? Irrgd

to proy deydr@bal B&Bbﬁ%ozﬁ&&&idfﬂgqﬁtvir&ﬂ t1f uppeMiveied bortipn 619 drdl tholober Bewpleded by
the notor through the screw 505 to the collar 507, and thereby to the drive

magnet 503po dlel ocity profile specifies a velocity of the drive magnet

T L L Tk
at any gi v upget dtvebod mation35vaftile drive surface. Similarly, the lower beveled portion 521
of the track surface is defined to substantially match the lower beveled portion 307 of the
15  drive surface. Therefore, when the upper and lower beveled portions 519/521 of the drive
handle are contacted with the upper and lower beveled portions 305/307 of the drive rail 109,
vertical movement capability of the drive handle 105 relative to the drive rail 109 will be
minimal. Consequently, as the drive handle 105 is moved down the drive rail 109, while in
contact with the drive rail 109, vertical movement of the drive handle 105 relative to the
20  drive rail 109 will be minimized.
[0019] The exterior track surface of the encapsulating housing 513 is defined such that when
its upper and lower beveled portions 519/521 are in contact with the drive surface upper and
Jower beveled portions 305/307, the substantially vertical portion 504 of the track surface is
separated from the substantially vertical portion 309 of the drive surface. It should be
25  appreciated that separation of the substantially vertical portion of the track surface 504 from
the substantially vertical portion 309 of the drive surface 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
30  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



15 range extending fromzero up to about 500 mllinmeters per second. [00151
It should be understood that the collar 507, the collar track 509, and the
screw 505 nechanically coupled to be driven by the notor, represent one
enbodi ment wiF 2089/885840e nmechani sm di sposed wit hin the i ntPEAUSRIOYER7IVy 511 of
the drive rail 109 to provide controlled novenent of the drive magnet 503.
However, it should be appreciated that The wafer drive 20 apparatus i s not
limted to use of the above-described drive nmechanism In other

enbodi ment embodinengs the angls pichevelrusert foy therfistvp spitachof g iriye ray; W gad deviehhi n t he
interior cayg [ I i r ment of
thedri ve bkt Epafly halietlol Ui EEqnebRa spe RN RR ) b8 FRLE

exanpl e, igo lomgeasedgpenmudtiowa boelly arelsymreetrieal. be utilized to nove the drive

magnet 503 the | ength 303 of . the drive rajl 109 .25 I00 y.
reference lﬂﬁ%‘ﬂrﬁ%&?‘&uﬁseﬁzﬂ ,uStfaﬁgn JPFRBE fia (a‘llzgmfb%mf’ss'seﬁté g ‘rrll[eg' %fsé%\éﬁg%dl e
magnet 501y5ingP 365 Gnainbiitally @0uslac apshd abhdig rupuei BEL, Sh Saccdidenchamich eneragnet
501 is defined to nagnetically couple with the drive magng% 20 fthqligwh t he
encapsul at9mhpdivesss phife presensmyention. iBythig prbedinent, be diye maghet03 R EeiPed by i |

109, The ARGl Gr ol sd9A%0sh R saRA! SRRl wialdchBuhd oithialcagBginet 503

is sufficiently strohg to cause e drive handle 105 to be noved 30 al ong
the drive thisrdnatwdingdnt, tthe hairdle/ magrek 1501 o defined fher adnyngleer 9 graenets 08LA-301 Ry ed

within the interjor cavity.511 alon he _| 0 i i.l 109.
In this né?ﬂﬁ'é‘?f‘e%éfé%ﬂfle %?téf'ﬁ%nﬁlrnlgg’giaﬁlgﬁsdﬁgg%%gg%?g%dﬁ%%% P]égﬂargg‘!rzt% ace of
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housi ng 513)3iaSs RPN AIEAHERAE RodvdldeseriBaE aakodifient REGH RuRgaRts B tsdefias t o
prevent exposure of the handl e nagnet 501 to wafer processing salution. The

5 encapsul ath nf teolriveropeseasi3sandithe helle magnet sBiet grouldhke yrdertoog bt iRy 101,
such that IRyeisBl:ohil s SNRERSH AkiMEsROUR RO HANELS1 LA BE r&BRONII Ng

novenment of carrier encapsul ati ng housi ng 513 i ncl udes
an extgy i Oforh @eitiatly hhpmentsbebi meghetso i nterface with the drive surface of

the drive rail 109, The exterjor track surface t he encapsul atin ousi ng
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upper and | ower bevel ed portions 51 21.0f the.driv act ed
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It should be
drive rail 109.

[0023] In one embodiment, the drive rail 109 is formed of polyethylene terephthalate (PET)
30  and the encapsulating housing 513 is formed of ultra high molecular weight polyethylene
(UHMWP). Both the PET and the UHMWP arc 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



25 appreciated that separation of the substantially vertical portion of the
track surface 504 fromthe substantially vertical portion 309 of the drive
surface provides for reduced friction between the drive handl e 105 and the
drive rail woO®p/ss4t he drive handle 105 is noved al ongPERESHPEIINai | 1009.
[0020] In one enbodi nent, the upper and | ower bevel ed portions 519/521 of
the drive 30 handle 105 are configured ht 45 degrees relative to the
substantially vertical portion 504 of the drive handle 105. Also, ipn this
enbodi nenthousing Sipper langdas) Baerthescpapaals 35y Pﬁlf‘@ﬁ%aﬂzo‘sm@?blsfwméled?f?‘g% rail

109 are Cg,ggaggg%go@&on‘l% ?gnlﬂ-{he%gr\/@illlaﬁé \éﬁ%Jsgd,tzﬂ'@ s'ﬁHﬁ%énﬁ?t&ﬁLﬂﬁYen‘(% theal

portion 3 rrve . I't shoul d 'be understood, however, that
in other MENDORDBEBLERET HIB20ABIOIB1DO0 handiermaghichbiit, and have amyifisicatly bevel
used for the drjve surface of drive.rail..109 an he.tr e of
he dr | ve IS AT e Giion st s st Aot fe ARt O e iie SR o %o
degrees, SRe ha AseiehSOURREMcHMCtd @iable henelent ffthe Syivanindleckls. algnB0Rd |
Figure 4B is an illustration showing a horizontal cross-section view of the
drive 5 neljiveralb®3. nagnetically coupl ed to the handl e magnet 501, in

accor danc ﬁolﬂﬁﬁ' r}d%? & SR ARt e L3 R1193 R folMESHAR and!tRe fliéSsupport
, theé

enbodi nmen I've magnet 503 1S defined by a nunber of nagnets
503A- 503D 1193 sis t fonmeidot UFMWP- di slould bé apprecintad tthah gn prehes rambodisnenyy gher | n

this enbodi nen t he hapdl e magnet . i i n ets
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polarities in the magnets_503A-503D, such &gat eachb%L ma negs 01A;501D
will si mulexaeresunavonsiicigitoy cogfligiert of factimdo srablpmRugreib e BHYH,

Al t hough t D981 e I ddkda#TPdi ment shows four magnets used to define
each of thsgﬁprlve magnet 503aand t he handl e magnet 501, it should be

under st 00002 Figue Ahisrancitivsiuition shewiagen isemetiie view oF theagids ratlobllafy t he

handl t 501 b . i : e ts.
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formed of dudfdmice anith quecwbediment Ml BIFEL SYEHAINE Lt RPIHIThEAELRE Hoen
Wthinar an&eﬁuﬁﬁ(c%g ﬂf{)‘ a@xﬁéﬂd@%@i@@%h _efaC}E&Qiggﬁi"-%@geé PerAbP YlosLction. The

f or ce- pourfd. he ‘particular enmbodi ment, "each of the drive nagnet 503
and t g hangdearagoris s5ad sich thamwhed thefguldiBeghoan’®7ps peérteddntg t tfagk

coupling strength therebe e f about .12. or ce: S, 4t . be
under st oodt0lpthe Wﬂé@%ﬂp?“tlhﬁﬁt‘ss f‘l?‘r%b’?‘ﬂ%a% eeﬂ%‘?ﬁf?lﬁieﬁ 848 ??’ ? glr%eg#%detrfl/l Egg‘twh
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as the magnetic coupling streggt is sufficient toﬁﬁnable novenent of the

r

drive handhis cnddiment Khargside tredkr401eie stperd sughrthatacesp Dl KIS BEP¥TE 3 IR8Hr | ve
rail 109. edge of the guide support 107 and the guide rail 111.

25  [0026] Figure 6 is an illustration showing a vertical 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

30  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



[0023] In one enbodinent, the drive rail 109 is forned of polyethyl ene
terephthal ate (PET) 30 and the encapsul ati ng housing 513 is fornmed of ultra
hi gh ol ecul ar wei ght pol yet hyl ene (UHWAWP). Both the PET and the UHWAP are
t r anspar enwa 09/d8884pagnet i c fi el d between the drive nmagREUSHOSIZHY t he
handl e magnet 501. It should be appreC| ated that in other enbodi nents,
other materials can be used for the dril¥e rail 109 and the encapsul ating
WO 2009/ 085840PCT/ US2008/ 087190 9 housi ng 513, so |ong as _the other
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15  side of the wafer carrier 101, and are positioned to contact the exterior drive surface of the

drive rail 109. The pair of guide supports 107A/107B are affixed to the guide side of the
wafer carrier 101, and are positioned to interface with the guide track of the guide rail 111.
The handle magnets 501 within the drive handles 105A/105B are magnetically coupled to
respective drive magnets 503 within the interior cavity 511 of the drive rail 109. Therefore,
90 linear movement of the drive magnets 503 within the drive rail 109 will cause a
corresponding linear movement of the wafer carrier 101 along the drive rail 109, as indicated
by arrow 719.
[0028] A motor 709 is mechanically coupled to a drive mechanism within the interior cavity
511 of the drive rail 109 to provide for controlled movement of the drive magnets 503 along
25  the length of the drive rail 109. The motor 709 is connected to a computer system 723 by
way of a control link 724. The computer system 723 is defined to control the motor 709. In
one embodiment, 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
30 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.



20 guide track 401 is sized such that when the guide support 107 is
Inserted into the guide track 401, the guide support 107 is freely novabl e
along the length 403 of the guide rail 111 with mniml vertical novenent
of the gui ¥ upess4 107 relative to the guide rail 11PCTAISESO§THIN hi s
enbodi ment, the guide track 401 is sized such that a gap 601 exi sts between
an outer edge of the guide support 107 Hnd t he guide rail 111. 25[0026]

Figure 6 is an illustration show ng a vertical cross-section view of a

t ensi oni ngThpuéfae, happler cario7kOlican be maretlingalhalgng the diiviiai d 09 ancruidedpil 111A,
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The tensioning guide support 107C i ncludes an upper bevel ed_surface_ 607 and
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and the gui@letoraprocsdiig sdlheompdn sornd enthodiments it procesgngp/headyb igdsfingdrtpxed to

the drive dispense a meniscus 723 of processing solution onto the wafer surface as the wafer traverses

20  beneath the processing head 711. The processing solution is formulated to react with the
wafer surface to achieve a particular wafer processing result. In one embodiment, the
processing head 711 is equipped to perform multiple wafer processing operations as the
wafer is moved under the processing head 711 by the wafer carrier 101. For example, in one
embodiment, the processing head 711 can be equipped to process the wafer surface, rinse the

25  wafer surface, and dry the wafer surface, as the wafer traverses thereunder. Also, in another
embodiment, multiple processing heads 711 can be mounted to the drive rail 109 and guide
rail 111, such that the wafer camrier 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

30  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



15 side of the wafer carrier 101, and are positioned to contact the
exterior drive surface of the drive rail 109. The pair of guide supports
107A/107B are affixed to the guide side of the wafer carrier 101, and are
posi t i oned wm2desresssdoace with the guide track of the guiP§d/USa0e/0871%  The
handl e magnets 501 within the drive handles 105A/1 05B are magnetically
coupled to respective drive nagnets 5032wi thin the interior cavi ty 511 of
the drive rail 109. Therefore, 20 |inear novenent of the drive magne,}s 503
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waf er car :T]ig)gr &Ol al cmgrét he drive rail 109, as indicated by arrow 719.
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velocity pieoPisf tos&';.tctlH i“ggér\aﬁeove 02‘? %%r g%ﬁ%rhléﬁd@iasgésg(&)& nﬁgr@i 503 at each
| ocati on ajhamBer T09. Tea gitputohoditie 7t aise inchides 26ioor §ssauidy 7871@@1!@%‘@?11 F00

i ncludes an input nodule 713, a, proc in dyl e.715, . . modul e
717. The d¥ifgiecanderemgerdfFan %ﬂ?ech%aﬁ%i?%ﬁ Yy e gl l‘élkc?e?gér}g? 418 el %lﬁr ough
each ofgy t NRicDRHbH R WafélBiert708, BE QQEH Jiffeg 700 ckul te [6dEred an dlesrhibe Granghut
modul e 717. WD 2009/ 085840PCT/ US2008/ 087190_11 Ther {Jo%g t he fgrle
carrier 10peticefthbwafesoasten j0dehhanyths iRy camier "68“%"8‘? ac ‘é‘hgﬁ’&}’“gam" € ai |
111 throu . i w413, the processing nodule 715, and

t he out pﬁﬂ%ﬁ@ﬁ%ﬁg&%#\%ﬁ%@%@%ﬁ%ﬁﬁ e 713 i ncl udes a door assenbply 705

t hr ough whjoosg)a: wefuit be apprbsatedthet thedwafit earti¢redrivigapprrpiny @9 despribed parap

handl i ng device. The inpuf nodul e also J.nc¢lu : ' 7, def nmed
to move vefacs 8glhaye amy ’B%L"W@nﬂﬁse?‘f‘p? Seegc;ll 3 ?\hel%gﬁc’)% p?%ég?s\fl/\'g eéllrv ir{):%fr%rnit'ég goiO 1,
when t V@E%{at&ﬁrsrds@d tol Bm itSe GRRLrE 200, tdiee Aaddss T0AAL1EB] gudet raftddil|apd 713,
The wafer li1fter 701 can be raised to recei V§J a ﬁgfer a\gnen i nsert ioinnto
the chanbeguidopperol /1078 e srleciedda bgcompible Wi theayaler RIPepsiye SPHTo8 4
then be |oyered f e vetaBBarnal RideSaddrth avoid Advennthtehedn t he
travel pat?‘ueo &thh%é eFthtgg%rf%eg%ﬂElﬁOl. ela1 0030] ‘?’he processi ng g&ﬂ;ﬁl{g} 715

i ncl udes awijth deessbngotessiog Fdddtiodi chpwisty. Additienally.fiagheuld;berrpareqia ®be

carried by the wafer,.carrier, 101 _Fj B i i shavhdlg a
vertical cP8scazet dgye FPRFet c?‘ﬁ%cmgﬁﬁfgﬁteerzl%o e%ﬂfﬁ&{ F\lzta\r}\g%et?a%arri er 101

| ocat ey bepgatabe Wil GRERGRS while heiathiZibg coirespanding patiodatvigererasive. diBodli ment

of the present invention. The processi .head 711 is u t t he
i ve 1o | S0 baaprrestsgintiberdint e precnguct fompongpts b TR E R e,
721, 1 eSPEEhiged inidfillschlad inidriof €hdity oAl opaRidkiveROIS! dg ppniosies gongativead 711
is indexed to otf‘n a vertical position of the drive rail 109 and a verti cal

posi ti on ofrotiike driNechecchasiism istpreverrted figmostebEedls WafSProoessing s IYEPRIAEt: ¢ o
T some. enBias b8 Heat uhdiut (FRuER' b vl of sSpeliRathE arzoa o
Meni scpis 7 23niedndRsor @atket Bgrien inhdconianuet with e evaliasiiment of theepressnt IR¥EDHAR-er
traverses The method includes an operation 801 for positioning a first magnetic member within an
interior cavity of a sealed drive rail. An example of the first magnetic 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,
30  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



20 beneath the processing head 711. The processing solution is fornul ated
to react wth the wafer surface to achieve a particular wafer processing
result. In one enbodi nent, the processing head 711 is equi pped to perform
mul tipl e waf@eooppsse®ssi ng operations as the wafer is mREEEHEEF1{he
processi ng head 711 by the wafer carrler 101. For exanple, in one

enbodi nent, the processing head 711 cant3pe equi pped to process the waf er
surface, rinse the 25 wafer surface, and dry the wafer surface, he

waf er tr avide seeppsfiating heneng Sk dbe BPWP%%{%&OH%%%"}%WO ARAEn ‘15‘}"’5"’ or
processing I'L%?%S ﬁg il.tésc é‘é& J%Svméﬂ%%)shﬁnﬁ@ﬁoﬂ{ﬂgvﬁﬁ i@lakfixk8 9 SRdv ALY Heida |

111, such ?XI‘ carrier noves t hé wafer under each of the
mul tiple pr(ncdshslsag)nlclerae@eﬁd_melr[t@f)mpOSlltlonsﬂl@diaderbéO dbpAoes aurége spas o he

f d h i h
bosent | al | SFEHEP  TREVEE SRIUDE SR E BEG-ORhE Wbl TRE sipHienp BB 1
that the pidmess nerheaditl ik dive st adch Uhatt%ﬁlcabmbv&mﬁnt pf)the thapsilaibgt he

drive rail 109 and gujde rail 111. |n this.mnner ont of the vertical
separ at i onhapsigg isreRipiged B tﬂlﬁ%“"ﬁl"’b‘«{:’é@% pﬂ{g“%é%ﬁ"c’mﬁ {‘? HEYSHERS  as the

waf er carr (5]&5:6']1%% %ﬁ%%oﬁﬁ%ﬁ& Al eROE 805 TR PJodiB@fngld %mdé fuil tY\6k parailel

2009/ 08584 90 12 achi eved by indexing e vertical position
of the promelsisveh gnthe!hejdﬁ\ﬂleratl,(ﬁudaﬂht b wafrs cariey extengp |m w@m@n@lwoaéﬂmaé. |

111. [0032]. Once, the .. canr dul e
715, he viirehogepray e v e bty FBY 85 SHANSuf BeiRL ARG AT
nmodul ey 174ddsbrided GRfieaaiai BIThei duiderraib is/dé&inetfol melddd; 0 gmidy racke it arcatdrghonhr ough
t he open region 103 of the wafer rrier 101, when,t fer |er 101|s
cent ered t#&s agvide S?Woﬁﬁéﬁ’@étt?)ma‘wg &P‘g‘e‘ﬁ?"ngaﬁ%%ftﬂefgqm&f?aé’}( %’ﬁ g8dS e
raised to #ahf Euch*lﬁat"tﬁé §61dé E%bﬁ hoveafesly GRmp ity g trhdk & the Siafer Qatribos
retrieval fromthe chanb he out put nodul e 717 al so incl udes a door

assenbl y 7m§v¢dhalon@ hhevthah pathwaﬂ@qeddaﬁh%éﬁr%ﬁll AR FHPPAR 184 r*°700 by
fer h fhe ok f
a waf er _hand %1 gwé:ﬁ‘éb %m,[d??ﬁ?kig Gs Y& 151 i Y éx?‘ir[o'vgﬁéé‘xﬁ dfthe Bhidé Q@pp\ﬁﬁ er

lifter 703ln can owere to clear the travel path of
the wafer gmitive @6 tikOduideThtin Extrysties\af the gua;leraugpor.ﬂ_wl inglude thechblgwe feseripedh e

i nput nodul e 713 to retr e t he next er for
shoul d be &#f¢ élmpaft%do?fi*/éﬁ B t‘?ﬁa‘F’B’ch%‘i“i | BPPYF 1@%‘9;&’5‘%‘5 ‘“‘L’%Qﬂgé‘ i bed
herein doeg, BQ& 16‘?(‘! €, ARNHES BliwsANRO BEidt Susporamddhd gmﬂélmlodmmﬁu&rwqﬂr thccesm ng

envi ronnent .
magnetlc couphng 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.

20  [0037] The method continues with an operation 809 for moving the first magnetic member
in a linear direction within the sealed drive rail along the drive side of the drive rail, 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. In one

25  embodiment, the first magnetic member is moved in the linear direction along the drive rail
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

30  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



15 the materials used to formthe drive rail 109, drive handl es 105A/ 105B,
guide rail 111, and guide supports 107A/1 07B are selected to be conpatible
with the wafer processing solution chemstry. Therefore, the wafer carrier
drive appajtMsdsseglefined to avoid adverse interacti ogcwybideddagiswaf er
processi ng soﬁ ution chemstry. Additionally, it should be appreciated that
the wafer carrier drive apparatus conpppent naterials are selected to all ow
their frictional 20 interface with each other while mnimzing
correspongiing, RAr§ it alvBerd BREEMR L Wb whled Rarrict, 18MUEPoRRA RPDREIsAlest t hat
because the nechani cal conponents of the drive nechanism are encl osed

Wi t hi n t hprosessing dolutieretol lesr dediyered Jromthe grocessing dead, sughaas| desapihed ahpye with
particul ate nerat i omthe drive nmechanismis prevented fromreaching
the waf erreﬁ?%g%giﬁugneégg‘ﬁiﬁ'r onnent. [0034] Figure 8 is an illustration

showi ng a[gfose)pwhinrthe sHova embbdimentt or mihd] it isigldbdndswiriod dlmd thetigyentierf ean
carrier, in accordance wth one engfdi meFt of t@;argprese%r i n.\{len;gr;louqér The
met hod? i nEMPYEs VAU FOPRUCEHMBEICNT BFE o VA firtes r?%glnef: PP e mber

Wi thin - angjphfr iTRkse GR¥bafiohsUre thoSERGEIfing physical MahipultoLsBpivsiealafuathiesf i r st
magneti c nmenber i1s the above-described drive magnet 503. Al so, an exanple
of the drUseallyattioughs nphaecgssanily. ghese Apamdigestake dhe frm qfo@.ecn‘rf?i of magpelitagnet i ¢
menber is _posi il oy ' ' ckWRe fhibulad

Wherei n aeagt brRSE S RERLHER Tb o hilindd, Coinfired 28 ek Be b e

met hod al Fartliencthadasigriatape rpetfomedsos dofien plstd it Agma ekt GhATIRGABL | C

menber wi thin an encapsul ati ng housi adj.acent fq t | of the

drive!Pai I“{émﬁ@fm@x Nige ?%883%%'(1%90%@? %p%r%{l esr&.blg%r%[eh\e/h%é Ig\li/%l-9 escri bed

handl e MagRgked Lontdlfed] Br pMEIRIP YyOB LEAPIRET bysEaD ORe0BifHler 1gstethecan be

encapsul ating housing 513. The encapsul atgrr‘}ﬁ%houm ng is affixed to a waf er
t

carrier. Fpacially sapitacted Joriths dpquiEd PHHGYR, PR PSR WASTRE 513 i s
affixed t | ThEconBERBd byRURaIuer PRIERE stofed PR Stie! | Oned
adj acent g‘élrppﬁeygggrpﬁ%ggt%dfvgrgeéggat%ds&te% est abl i{@h g{pna]éneti o ?:oupl ing with
the first computati c nenber. The encapsul ating housing is 5 defined to
interface w the drive surfac h iy : .

encapddl aﬂ%@rﬁo‘ﬁ&pﬁ{f PRSP %getic%%%@? '%Pet% gkﬁ%‘%ﬁ@hﬁ‘%ﬁgﬁ oﬁgiﬁ{;&?vse nmoved
al ong t he plarates. SudH REcnp@QB6drart leen beetidfmeld al wrovide e |Gidleor enmabioyees wtei n 805

for positioni ngma uide rail to be parall el anai If]e el wth.the .gri Ve rail,

such t hat cemeol ercarier BvespPaRiis apd,mgmiqy s staly,p '%‘1’ Wﬁ%?@ﬁfl P % ection

bet ween t Qg %w ach %Eﬂﬂﬂlﬂﬂt oaih 68 b@ielmbodod QX BBt Feadhitte gudelenraai | i s
VR0 aescribe gui de rail

t he above ) 111. The guide rail is defined to
i ncl ude acoupaer teadable. médumanThsromputes readabte medigm g 80y d¥p storass AFYised2t o t he

waf er .carrier is.en d.w 1.d hd bles ofWeh t hat
t he g&ﬁdecghﬁtﬁfﬁ?&%n%@ggl f %Mefé%]g} A g%;é % ﬁg& ﬁg’ﬁ%ﬁ"e&%"r“ gé(?:%ygght ﬁﬁeﬂa%fegr carrier
is noved ab@p@ert fasdabienaatiumadtdiuderinekénivesmetwmek dttiched starage (FAL), gaiddalysuppor t

is defined to interface with the | t to mnim Lcal
movement &M WOHbaCQ?Pﬁ%?‘?Oq’Scﬂg#(gﬁF’véﬁ'ﬁ%’ ?ﬁ)é i GEST°ar F%p%ga%%{hlérg of
the gui deoﬁﬁﬁgpg{dtn aptitd1GhtdRrdgh@cabave- descri bed gui de supports 107A/ 107B
or tensionfng guide support 107C. Wth the tensioning guide support 107C, a

resi st ancq00dd} Wehile thik énvgniieichas eprbdascriied in frsmy of sryerahFIbAmENthdt Wik e ¢ he
magnet.j.c coupl.i.n t Nk i st ki BhELBokOardop! Y
t ensi éﬁ t@p?rﬁcéa\ﬁgft]gq? dé\%r%rsl%lié%’l };111 glﬁﬁr?gg?r?gér?ﬁ@gtﬁe{ﬁgi ng&%%'zgsmeen falt_ﬁ?le drive

rail and tshdyiggi the daings2@ill 0@ Vaousealepatiooanedditens, wierhutationgpandat | on

809 for noving the firs neti.c.ne r,i.n.a_lLinear._ di-recti Lt hiyn the
seal ed dr W‘é“"g%‘?t? theres g%?ﬁ@ﬁr ih& 1gt|exgge)eﬁotpatﬁ A P ?n\?gmfeglh%l?%sc:lj@ﬁs tmrllg éh'?he
magnet i ¢ GALRdRGdaRINE PBrrilistidnk, a5l equitkiafCarill withinahd Luampirhend smpests t he
encapsul ati ng housing to be noved along the drive surface of the drive

rail, thertksipventioni ng the wafer carrier to be noved along a |linear path
indexed to the dryye.sall.q ih one 25 embodi ment, the first magnetic menber
is noved in the l'1near direction along the drive rail in an autonated

manner in accordance with a prescribed velocity profile. The prescribed
velocity profile specifies a velocity of the first magnetic nenber at each
| ocation along a length of the drive rail.



[ 0038] In one enbodi nent, a processing head is nmounted to both the drive
rail and the guide 30 rail, such that the processing head extends between
the drive rail and the guide rail. Therefore, the processing head is
nount ed such that a vertical positioni®f the processing head is indexed to
a vertical position of the drive rail and a vertical position of the guide
rail. In this enbodi nent, novenent of the wafer carrier along the |inear
path indexed to the drive WD 2009/ 085840PCT/ US2008/ 087190 14 rail causes a
waf er, when present in the wafer caClaigis to be exposed to a nmeni scus of
processing solution to be delivered Tromthe processing head, such as
descri bed above with regard to Figures 7A-7B. [0039] Wth the above

enbodi ments in mnd, it should be understood that the invention can 5

enpl oy variods corpsystam fomlneardranelatiop et asemiganduelasWafergCMPEING or ed i n
conput er systens. These operations are those requiring sical .

mani pul at i on 2ofMEnEA; ReYindeRm iPHerevityan ﬁry?xtFﬁ?fu‘J en%&%é@t&ﬁ@?ﬂ Mf  these
quantities.take.the for >t [.C - i j I bei ng
o or cd. TTRIgTEP IR} BbeaRhBi ufeRi HistBhet RERRIE SUORR SokPRRGh DL

the manubdld AnandMcieessad uﬁF@r bR goRfdRrdrach lbRel BeveRidBoriidich as _
produci ng, 10 identifying, determ ning, or conparing. Any of the operations

descri bed herefifst magnbtc tientmdredispasedtwithin ¢tk interiqresaviy rand ddjacent dorput er
system The conputer system can be specially constructed for the required
pur pose sutdace: bk theoinberios rcaygifys iramedigtelb epposiieriae Sxtgrior fhiye Luigpert e first

Comput eF1adstG DOMBET SoTHA B PO D BT REAATE B rat ARy

noni tor _t he [ Calll ek lve apparatus. Such a conputer program can be
defi ned °§gﬁ¥\%&?‘8t Ogt%ﬁ'r'v g'iah’enabl ing a user to control the wafer carrier

drive appar a[ar‘:%a?é?dcémé‘ri EOhfighrsd 36 ShoM o RemRhelictsraWaler T inPassibstimtiand
vel ocity. Such a conputer program can be enbodi ed as conputer readabl e code

on a comptiditaliosiedatible nedi um The conputer readable nediumis any data
storage device that 20 can store data, which can be thereafter be read by a
conput er systaesacoRsi anagnetic aterbrr dignasad avithiread gbrapswaling MoupipguwBenRiY d

Tery, EDORONS DG FBUSEB. R hdbs e eana de PR O PO
or y, IEDRERR VeIt pEZTnd"B HEPP
dasor! iy FePdtof B8 s Bapand oot bpRiid o B E BB TBRREFT

t hose skj hl?gd in the art upon reading the precedi ng specifications and
studying the' drawings will realize various alterations, additions,
per mut at i ons wiegeie the firal st secohé regheliheeribersaare iconfiguredhtodredmdgndialiy he
present invention includes all such alterations, additions, c{IJ’_errmt ations,
and equicouplentts each btier thwpugh thet ¢ncapsulatingohousingaang theopderior driMe sUA¥ENt i on.
30What is clained is: , .
when the upper and lower beveled portions of the exterior track surface of the
encapsulating housing are respectively disposed adjacent to the upper and lower beveled
portions of the exterior drive surface of the drive rail, such that movement of the first
magnetic member causes a corresponding movement of the encapsulating housing and
wafer carrier affixed thereto;
a guide rail disposed to be substantially paralle! 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 inciudes a guide track defined along a length of
the guide 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,



15 Cains 1. A systemfor linear translation of a sem conductor wafer,

conpri si ng: a drive rail having an interior cavity and an exterior
drive surface, wherein the interior cavity is sealed, and wherein the
exterior drive surface extends along #length of the drive rail and

i ncl udes an upper beveled portion and a | ower bevel ed portion; a
first magnetic nmenber disposed within the interior cavity and adjacent to a
surface of the interior cavity inmediately opposite the exterior drive

sur f acewhbhén fherguiidedauppeit isccantighet te bafieglyrmeslable diengrhedehgtn obthe gaideol | ed
manner within the interior cavity along the length of the drive rail;

a waf er railwith restrictediviegicabovemernsiod the auide sunpeddelstivajartee guide saikubst antial |y
hori zontal orientation; a second magnetic nmenber disposed within an
encapsul ati ng housi ng, wherein the encapsul ating housing is affixed to the
waf er carrier, the enca l.at i h ' I I rface
el udi ng. anZuppef Saal B e Ao aLih08e PaYleBA el atech P ot
wher ei n 4t i .second magnetic nmenbers are configured to be
nagnetiééﬁﬁgét%ﬁgrgggfo each ot her through the encapsul ati ng housing and

t he exteri or gdrivéemseHahRer dispesed Within pine interivd davityeof thewdrivedaipto pravite of t he
exterior track surface of the encapsul ati ng housing are respectively

di sposedortdjilad emvement ¢fdhefigse magnetid mambebevel ed portions of the exterior
drive surface of the drive rail, such that novenent of the first magnetic
menber causes a correspondi ng novenent of the encapsul ating housi ng and

f i ffixed th : . i i j i
substant al 1§ par & PeIma hedransietin Brd Y Robflcto BORF ke ttaim, .
car i er o eRiSibfle SHRARAGH BlblindiPd & QBN mLRAFIPBolSaMd beaierve rai |

to the guide rail erein the guide rail includes a guide track

def i ned pgla0figton dn@ndiehein threhds eftheecredi dre definkd to engaga tryeadieofsugiier o
affixed to the wafer carrier so as to engage the guide rail when the
encaps umidhniye Hivstsinagnetic roembercis affixed, sheh &hat setatien gf theesaew faagsesothet he

drive rail, 16 wherein the guide support is confjgured tg be freely
novabl e calias i be movee within the “'gq’fé’rﬁﬁY‘ﬁ'péﬁ?Qﬂ tlhejﬁ’}gltf" ?‘Jetg? Mg & verti cal
novenent of the guide support relative to the guide rail. 2. A systemfor
i near translation of a sem conductor wafer as recited in claim1, further

conprising: 4 A Ssflinh %67 iRBS RN RILA bPR 28RNk idMrwdrBead RIcRE RY clgiRvi Ly Of
the drive rail to provide controlled novenent of the first magnetic nenber.
3, further comprising:
a computer system defined to control the motor; and
a graphical user interface (GUI} defined to operate on the computer system, the
GUI defined to provide for manual specification of a velocity profile to be applied by the
motor through the screw and collar to the first magnetic member, wherein the velocity

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

of the drive rail.

5. A system for linear translation of a semiconductor wafer as recited in claim

1, wherein the guide rail has a length substantially equal to the length of the drive rail.

6. A system for linear translation of a semiconductor wafer as recited in claim
5, wherein both the drive rail and the guide rail are configured to provide mounting

surfaces for a wafer processing head, such that a vertical position of the drive rail and a



3. A systemfor linear translation of a sem conductor wafer as recited in
claim2, wherein the drive nechanismis defined as a screw nechanically
coupled to be driven by a notor, and wherein threads of the screw are
defined to engage threads of a collar1to which the first magnetic nenber is
affixed, such that rotation of the screw causes the collar to be noved
within the interior cavity along the length of the drive rail. 4. A system
for linear translation of a sem conductor wafer as recited in claim 3,

furt her vegigar pitvg: of ahe guidetrail contsdl anveditdal pesitiorootibrtwaiér ploeesaiigohgadand

a graphical user interface (QU) defined to operate on the conputer system
t he GUI wihehithesafay psecessing Head isrdisnasedsigerantact Rethdhe grive ralbanstgvige paibf i | e
to be applied by the notor through the screw and collar to the first
magnet i GHEHB@EUMA08Er ei n the velocity profile specifies a velocity of the
first magnetic nenber at each |ocation along the length of the drive rail.
5.A systemfor linear translation of a sem conductor wafer as recited in
claimil, wherein tmgys%%nhaaﬂtrmfauan loea@bMiconBedaniamel by reftedin digint he

| engt h of the drive rail. 6. A systemfor |linear translation of a

sem conagyghereinefecsystsn isdispaddi withih aiwafér, wehgrosessirgothanties such et the | and
the guide rail are configured to provide nounting surfaces for a wafer

pr ocessidnige hailbahd guidsraillpae digposad ﬁoaapw%hnqarérﬁn'élﬁﬂ%@f thf-' watercarmier i a 17
vertical position of the guide rail contﬁeggga vertlﬁ sition f t he

waf er pRHcERYf H@dH@a@fW‘\@h a; RrocqRRiRgG Mady i 47y OHteyH M m@ﬂ 6@ ont act

both the d |
T ey b A R  rte
wher ei n e G Igél'l? b trgé \%‘fé? et fohi Mefish@d 61 probdssiigReRrRish iebé Bamesd such

that the drive r guide rail are disposed to provide |inear

t r ansl affiopnthefwdf@eprabdseingdriadi er from an i nput nodul e, through a processing
nodul e, to an output nodul e, wherein linear translation of the wafer
carrier through the processing nodul e provi des for exposure of a wafer when
held on the wafer carrier to a neniscus, of essing solution to be

del i vered frdém t he* Rger fofr FvEgs ?@“'ﬁ@%@cmr ater CAET RIS for driving a
e ey L raaHGon S Shap SR THEREA P ap ey bR GRe,
(7 ST YRR R DOt i oo o s ol 1
i ncl udi ngijl, armewinanh dreviot ethedritd side forthsaa driwsesuriaes elckeingoart upper beveled
portion and a lower beveled portion;
positioning a second magnetic member within an encapsulating housing having
an exterior track surface including an upper beveled portion and lower beveled portion,
such that the upper and lower beveled portions of the exterior track surface are
respectively positioned adjacent to the upper and lower beveled portions of 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;
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;



positioning a second magnetic nenber wi thin an encapsul ati ng housi ng havi ng
an exterior track surface including an upper bevel ed portion and | ower
bevel ed portion, such that the upper and | ower bevel ed portions of the
exterior track surface are respectivellg positioned adjacent to the upper
and | ower bevel ed portions of the drive surface of the drive rail, wherein
t he encapsul ating housing is affixed to a wafer carrier, and whereby the
second magneti c nenber establishes a magnetic coupling with the first
magneti ¢ nenfRkitioning a guid®\thing bl eakalles andrgurewitt therdiee raihsach thaedine
direction within the sealed drive rail along the drive side such that the
nmagnet i evafengariieTeextertdaden substafiiallythodrentalcdiestionbeiween thartivedial apdifies t he
encapsul ati ng hou5|nghto be nmoved aloq? the drive surface of the drive

rai |, tresiderwilodipseinghe slddesaildpcludss 3 giide Jagls afdved al ong a linear path

ndexed, 10 % gdhind il b oizer o 1RIRHE! O Mt sl by
in a SUl{ﬁ% B&V\E g%fcl)qrhﬂc])\eléé)ﬂ&é“{ aQanEfﬁé bglee hakrasthd Wafed chivier rs&hbve’ﬂ'léloﬁd”le

gui de ral urde rai’l 1ncludes a guide track; and

engagi Nghe ligsardeats Wifaed t@ftfﬁe ¥eek vl tahe sveh dhatosrtidat movemient biethguguide t r ack
such that the guide support nobves freely al ong the guide track as the wafer
carri er supporbreativeltotive guide tailieeastristach | ndexed to the drive rail, and such
that vertical novenent of the guide support relative to the guide rail is
restricted. 9. A nethod for drivi ng a sem conductor wafer carrier

e el 2 duct ( . t
Mt erface w th tne dtvl Erieh CeSRRAR e SHEL Breche ) LRRT 8 ©
encapsul gtd.gg tﬁé’léﬁée{ﬁ@ufaﬁn&h@ué?ﬁgzﬁ%em@d‘td iRErABE ARA WhabiiviOsuiies is0eh that noved

al ong the drive sur A method for driving a sem conduct or

waf er cajeftical nitveheai bEthd Bnedpsilatify hebsingiis) nifimidddr shemiign etdcapsoiatiber i s
nmoved in the linear direction in an automated nanner in accordance with a

prescri Hedsingliomiovsd plood tHeedrivetseirfetan t he prescri bed velocity profile
specifies a velocity of the first nmagnetic nenber at each |ocation along a
| ength of the dri ve rail. 11. A nethod for driving a sem conductor

vl er carrl et @S RIS [0 b Sor ISR Fabephatpde ek Wpear ae gl de

support and t e nmagnetic coup I ng between the

first ang, @ﬁot'ﬁg Iﬁ?ﬂgﬂ'ﬁ\ h&tidRERRIe? it nsveB! ¥ heNfieaP dirctioneinah lutdhadtéd er in
n

a dlrectlon exte etween the drive rail and the guide rail.

12. A Wﬁh&%rfwracétsruymdegum s ieanbet velotitwplotile, edersire theapresartietaldcity cl ai m
8, further conprising: noving the wafer carrier along the |inear

pat h i ndesfild specifiérea slelpvity afane firstiotagnetia membenal eachdeqatipe glong\adsnglBbw a
processing head that has a vertical position indexed to both the drive rail
and gui dbe dgy¢ rail.

11. A method for driving a semiconductor wafer carrier as recited in claim 8,
wherein a resistance between the guide 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.

12. A method for driving a semiconductor wafer carrier as recited in claim 8,
further comprising:

moving the wafer carrier along the linear path indexed to the drive rail such that
the wafer carrier moves below a processing head that has a vertical position indexed to

both the drive rail and guide rail.



