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METHODS AND APPARATUSES FOR TRANSFERRI NG ARTI CLES
THROUGH A LOAD LOCK CHAMBER UNDER VACUUM BACKGROUND OF
wa kst NeENTI ON The present invention rel ates getEUS1005017041
to the field of manufacturing articles in |ow pressure
envi ronnents. Mre specifically, the present invention
relates to nmet hods and apparatuses for transporting
and handling small conponents, such as, integrated
circuit wafers being processed in vacuum chanbers,
such as by evaporati on, vapor deposition, s utteriq?
MEFHQIIMAMI APRARATUSES KB ERANSFERRANG ARBGLES THROUGH
commonl y fAMr@4DohO€IK KHAMBER INRER)V A€W EYnduct or
or conpound sem conduct or wafer substrates such as
gallium arsenide (GaAs), and galliumnitride, are
comonly subjected to one or nore process steps within
a vacuum chanber in the course of formng a | arge
nunber of replicas of an integrated circuit on each
waf er. |In or deBACKGROUNNINOF¥i TIGE INVENEAONci ent |y and
conti nuously vent the vacuum processi ng chanber each
time one or nore wafers are | oaded into or renoved
f TR p‘i‘e@gntpiqlggrﬁisbﬁl 13! %‘I@I%ﬁ% t@@lge hglgnofr rﬁ?ﬁﬁﬁgapﬁﬁé Qrtl%les in low
vacudm befor e processimg can continue, the wafers are
pressu2é te@RiroMueds.t Nviottg bpeaifidally e theeptiesdne ihamtioh oelatesh@mirhethods and
Wafers and other articles to be processed are | oaded

appargiyics IonerpFRATEES i ang BHEHBS STl FPIPRINCHESY iSHED e MipgTalsd circuit
he. | . : h i i »
vt S B PO ATHBUED M LR, Ao

sputtefiQERi I And diciiifg eid.osed position. In this way, the
processi ng chanber is nmaintained at or very close to
i injegrpiod esrspiiy P scommeondyi fprmepdaen eithe Sildea (Ry) agmiconductor or
unl.oadi.ng. , The out si de e I i3 [ i :
comp PSS PR UL K588 34T Y e G PR RS B st

nitrida,via&éﬂcdnmoﬂzgﬁﬁjeéted tdorid & h&aprdcesksteizanmititth atva@um chamber in the
reduced. The gate between the processing chanber and
cours¢ heforming ¢ bege mnabi@f repdicaheharoitagerichpigcwihen gach;wafels In order

o avd BRI TRRR AR oS ublNG B CHE53LE FRATRR frcac

ese steps are

time SRVEHEreOh£dBls A BIAEE WY P enildvRE FEHE thedprot s g dhaBer, and then
the processing chanber when the [ oad | ock chanber is

re-estahtlish hevacewo betbrp pesssssing aaneontinuey thewidens sz efiey] mgved through an
Dy D V200U Brocesei g M nee have

vaimes 4nd Jtha HiQeLEShProeRbdare lofdedridRy the prodessif@SRamber by
first nt1cr>]\?in; tt]hre?#?nqg l:ktle ?ofad lock chamber through its outside gate valve .while the gate
valve connecting the two chambers remains in the closed position. In this way, the
processing chamber is maintained at or very close to its processing pressure during article
loading and unloading. The outside gate valve is then closed with the articles to be processed
in a load lock chamber, with the pressure in the load lock chamber then reduced. The gate
between the processing chamber and the load lock chamber is then opened and the articles to
be processed are moved into processing chamber from the load lock chamber. These steps
are performed in a reverse order when removing processed articles from the processing

chamber when the load lock chamber is at the reduced pressure similar to the processing

chamber. Some known vacuum processing machines have two load lock chambers connected
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processed articles; one | oad | ock chanber being used

for loading and the other for unloading. Commonly
was®sgmsss US Pat ent No. 6, 609, 877 and pendi ng PCT/US2005/017041

di vi si onal application serial no. 10/621, 700, filed

July 17, 2003 are both incorporated by reference

herein in their entirety as if made a part of the

resent specification. Thi tent djscloses usef
by selfofih e SRbe b da Qes Mo RS Ay oRle e Rger e hroughput of
proce46@ 8diclds 0 CIRANRRK chOmb&BcRASEeaTér I6hENE BAOHREMIT ¥} Anloading.
specific and restrictive article transfer wthin the
Comnueyppsssigned dh Rateor NoHOWE9877 andgepding wiitisiohalgapphication serial no.

e R S—
made zéﬁg}rzrl%ti 8PShe TH6sehdls e&Ec%ﬁg.ﬂp THWMpatedf BsddsR§ESBful methods and

er or a load loc mber to process vacuum
apparafegpe rfds nmvintghartielss une ddpositien chambern to tneeeaseotrdicle throughput via

.surface area, and is_generally. detr.i t t t .
specify BULEETO1IES or G5 TRV LF e 5RO La SHY s HEYSver, the pursuit
of grOMEELSRER- ofFRANBy PINAC BaiubghiGh adHAC hib AL faluaﬁttyt t\éﬁuﬁ@@"ilﬁlproved

Identitied US Patent require’rotational posifioning o
practi¢dbde @alscaleble sohutimhs.ch the articles are placed to

recei ve processing., This rotational position c i ses

ﬁﬁgmﬁo oPUBPH VY] ¢t § PECCESaTIATERS of éﬁaﬁﬁ%_ oo 10 process
Vacuuﬁ‘?ﬁgbéﬁﬁs hal Geneb 1RO CRSHE EhambLC RS (5O s@ &R drk£and is generally

olding articles to be processed. This rotational,

detrinentalltd aystemspredagiivitgg aperesng afiianics aind arosta ofviotvnershiphe Known

processing and staging areas [n_the chanber. An I
procesging ABIOERAHER af syaoedohATed it Sttt PEHgpal positioning of
e S SO R Al B EREGRHARP SPtomions osion

comptises @ritsivap” bfa glurday ed chreicst saappicg thetaaans fhetdisy ptoepssed articles
for, processing chanbers that sjignificantly decreases

for a pareier BeldineeytickandF RietestRY- ¢ AbS reBHARts Birayangpus swap requires
u A . " . "o i ts
sSSP NARLGL P U O AL LAGIREL 2P bkt
systenpr thpo rreduaeat @leyatioadl) creguisads tvehanoy cloe  the nemmbehi wbuld be highly
decreases system down tinme, and significantly
advanfageosases system out put and productivity. The present
invention is directed to an in-line linear article
transfer apparatus, or linear transport systemthat
does not require full rotation of |arge system
conponents within a chanber. According to the present

i nvention, procedSdYARY QY EHEJNY BN ed with

articles to

The present invention is directed to an article transfer system for processing chambers
that significantly decreases the required chamber volume thus commensurately reducing the
vacuum or “pump down” requirements of the processing system. Such reduced pump down
times proportionately reduces system cycle times, which decreases system down time, and
significantly increases system output and productivity.

The present invention is directed to an in-line linear article transfer apparatus, or
linear transport system that does not require full rotation of large system components within a
chamber. According to the present invention, processed articles are replaced with articles to

be processed through an in-line article transfer apparatus resulting in beneficial effects on
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be processed through an in-line article transfer

apparatus resulting in beneficial effects ongenera
wapssmssi fi ¢ system size, productivity, operapdDUsd005/017041

efficiency and cost of ownership. According to one

aspect of the invention a nmethod for vacuumtreating

articles is disclosed conprising providing a first

hanber . for processing an article with.the firs .
senerd] 44 RRCUIOYBE SOmBFILr R vaoPerHastAl rtifops pad bt afovmership.
andcGdmdNth bRE adpctBYRARN EntfRANREhbE forWiablurh R@atind @ akles is
transport array. A second vacuum chanber is provided
disclo$ealrcomtpaigingepravidangta fidsechambbefod prasesserg damarticle vathf the §irst vacuum
vacuum chanmber, or directed from.the first chanb

er to

chamber oRBHERY 2 LRSIFHENSRATLATERY: PiHbSF AT FARLpOeRblg cpagection With the

_ e A . y .

incar BASCRED, KOs R P SuRTAGARERS pro¥ides BPYap T RERIISG be

direct@! it the dirgtndcyos chamtee corlikitevtee froantheifinstebambier todkd smaond
wth the first and secand chanbers.. The first te

chamis Vi FiRaT aRPOS G BETILITS 1 GPSaRiin epeeert v Lf R aghyesn the

first a@tﬁ L S6P Qﬁa@ltd%ré hg ffrét?%e G Efovﬁcfeﬁ%ﬁ hBsiB6EQI Kk tween and in
chanber, and an operr position to allow a passageway

commbeicag@nwithehd firss indcdeaodiechamberst [Tde Sest@att Gihantims a.closed position

o seaih T ¢ Bampel BLIEPI B i U AT B Se e e gnd an
open ]go%g@ﬁg agQ\g a'&sga%g@yyb&@%rpﬁg‘ﬂrétQh&h@e%ﬁ%@s&@ﬁd‘p&?ﬂber. A

ock 'statton wth 't second gate val ve havi ng
dock Qattdros eebvidesli for iading asé ahloadidg agjpérsaferthérea sevod gate valve is

_.chanber from.the dock station, and an open positiqn to .
positigiiaddiitueechaad A ENRPUBERUREN I e sevsfrrapibanis the dack yigion with
K . : . C oV .
e

the doeRKfatiH, dnd apropen gedtifoto Aloppopdsiapgway betelees theseband chamber
processed in the vacuum deposit chanber. The carrier
and theglopk staBommuAf leattions vaFuum PHEP IS rewfeq ngosyppRicafionayith the first
| the carrier . i ng: 4 : .
o s By 5] SRR GOLATILIERERRRL 1 BEBloclRE n

roces rocessi ng cyc

. vacuulP¥épdkie satfitseri Thesirmiet isSh esmandicandmivith misdlirear triwgsport array

- vacuum in the first and second chanbers, while |
with the easiporavingloaded thersen aleast apg pEFleder Meesssinge DQuringthe

and secon . Malo RN ' i an f
poce B SRR DRSS BN QDS e REbb s an
seconfl RhAREE S, wig |cohaRp@tihg atlagst onecsatier ety éal ths fiadt endedcogd

noved to the first chanber for processing. Wien novin
chambass.t Weheginraydng wrthe diseation depm ggeanhelranbs (daeingichanziepde ,gﬁrst

rocessed articl re - i
e SRSt B R Sl L PEFBE R DB shamber r

proce§ShdTOWhen oW idgaRBVAdirdctiomiroRefigactaher tolRcomr¢tantber, processed
~ systemefficiency and shorten cycle tinmes and increase
articlgsrapeimoved froputhe pepcessingsthamber (firit shamber) ieibe sstgantsdpecond

[ ' ' . . . :
chamger? forrmrlér%%{l r}r%% ﬁ‘lte carrier. To increase system efficiency and shorten cycle times

and increase product output, at least the first and second chambers are maintained at

substantially similar pressures. In addition, a feature of the present invention is the operation
of the gate valves, especially the first gate valve that is positioned during the system operation
to maintain the first chamber (processing chamber) in a pumped-down, low pressure state. In
this way, the article processing is efficient to an enhanced degree beyond all know systems as

the low volume first chamber need not be subjected to substantially varied pressures when



10

15

20

25

30

| dlrect‘f& 9B STCANd HRATHHF $110 AIFARBRTNABD

substantially simlar pressures. In addition, a
feature of the present invention is the operation of
wo bsgaasss val ves, especially the first gate var@EUS184/017041

is positioned during the systemoperation to maintain

the first chanber (processing chanber) in a

punped-down, |ow pressure state. In this way, the

article roceSS|n icient to an enhanc degr.ee
sccep s BiEIeala DaBR Sy Sk e AR MORP TR ARIcTeg, Wit e hovel
linear@llaﬁéé{%?trarﬁ v\%g@ﬁ&bfé?of‘éﬁ%cﬁﬁ% ?rgnsﬁjgrt%lf'k}%a@ﬂélbﬁl l'y varied

pressures naccepting articles to be processed and

didscdrdingitog faehdr psprcocitbe prbsenttinehaen, one phefeined mothet further

l.i near. transport array res onS|b e for directi

comprises RRTHPRING e 8! Gt YAlKe W MAELIOsHHRAS NG aF YAt vacuum

n fer
pum PR B AL BERL AT oA BE k1 o SRR oo
by dlréd‘ﬁlg(ﬁl castd Ipaisd ittt deadt aetarvat oo the vladusmtucpunrp) the second

duce pressure jn.the fjrs nber . The t
chamw Ve F@OPﬁéﬁeda@ﬁéﬁthﬁad %{efaldﬁ © BICPRIEE lsﬁﬁ 8&9?11 gfﬂceond

¥
chamﬂe? %jgp e‘é’ét{c’rg (S:l%% ddnﬁﬁﬁ)t n%lﬁlnﬁr %r thé Ete%solgg ﬁg‘g% Zi?s\}gﬁgrgbi@: Qﬁ‘lpmg
own’Cih@S@delﬁn d\tttihie ppine &sthe eydls, theduneldldldlng heicsmaobd processed is

nber to a_pressure substanti all ar to
%)ﬁ n‘:Lngreg)%ﬁmgt %éeferably,

this c%?}cﬁa‘ﬂsf M? th &%hé}%wﬁtﬂ tltléqﬁarﬁy N3 artgh:‘:s‘ ohBhbIhEF carrier that have
es to be processed is directed fromthe

alread@%&ﬂﬂro@é@&b e“fonll tHedirbth@rdckssitg) chantxeto fherseantdi (staging) chamber.

processi ng. Preferabl ¥ this carri er t ransf

er occuyrs
The trppspeBRd dhg CW@‘P. FroBITES farpsPRd 4 SSSATep 65! GRS Fkes place by
crase 15 S g L5 B S R LRSS L lirs e
substﬁﬁ@]‘mﬁl’mlaﬂb@rdsm&%ﬁ@hﬁmbérs tloag el piiégss fromfir St to
second and second to first chanbers takes pl.ace
ergaefidimg toret anofhea Praferandsisneqt °§§}§t”é¥ﬁn8fm’tthéhﬁ?aééréﬁiport system
compﬁsﬂe‘éi?‘é\é %@tl% ?o pslcgfr}]? rlfxeghglﬁlé@g%lﬁ @égr‘cﬂﬁets\r@g grocessed are directed
to thelcatrler qj#éfé%ly IACCD6 @ REvVikEnnyeEit, t@mntdnefmmcemememcasapmbbot In
of the invention, the linear transport syst
this weprihe Pefemated maepraalse diregip fhedempyal Of ﬁ&?ﬁ%ﬁﬁﬁi §ﬁ1°1§§rfﬂmi‘ R&arrier,
ti.cle ir
et S R RSE SRR by B SR v
placeB@NHd rérH6Vhl 35 ardicle@ R be prloBesséd, 3s Well as tl’m&eﬁlbt/ﬂrmﬂedarage of
means al so directs the renoval of processed articles
processed mt@le@atespe@rwelw iseardustegl in g dack SBUQKIHINGRMIPYHER N, Wifhhthe first
and s%gg:(' tgllix[aglﬁ ers ﬁlg;% f 3y t htfenrde?g' gree?s;ur%) §ub%{%ﬁt1%§>’s‘?}%:i)1grg§ Stg% Br%ssure being

maint¥@kd irte e ah&ﬁ&:\b@ﬂ chagb&t.or age of pr ocessed articl es,
respectively, is conducted in a dock station in

c @thmtbqt ih@ rpRlicarion kedifdcredtto amdPRAS BN (T OFRESERRSAN HTigls in a
low pfﬁsé.gg ﬁ?‘@r%‘é‘?eﬁ c@er‘?’sslHé § fitey ?ﬁ 0 'fg‘lj ArXce%& Hk aﬁ fefe. t'ﬂ% first

chamber comprises a linear transport array, and a carrier in moveable connection with the

linear transport array. The apparatus further comprises a second chamber for staging an
article to be directed into the first chamber for receiving a processed article from the first
chamber. The second chamber also comprises a linear transport array that operates in concert
with the array from the first chamber. A first gate valve is positioned between and in

communication with the first and second chambers. The first gate valve has a closed position
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mai ntained in the first and second chanbers. Still
further, the application is directed to an apparat us

wo 2005p138sEssi ng an article in a | ow pressure PCT/US2005/017041
envi ronment conprising a first chanber for processing
an article. The first chanber conprises a |inear
transport array, and a carrier in noveable connection

h the |]jnear transport arr The a tus fyrther
to sealctaﬁ&ﬁtgegm era8d 3R QPEhBoRN @&%& W@p HRY Betivees the fll}st
chamBRf afid fife g d! dﬂ%ﬂ%b@ﬁ €A Eib£1§§tatm3fﬁpﬁfadfn%ranﬁ QARG Arikles is

processed article fromthe first chanmber. The Second
positi@fednidpicedtlassecaningatd dee such |tlmare sec@nisgaty valee sgpsitioned between

operates in concert with t array.fromithe Llrst
and inGlREHBENCARNT ffoihe gsoad sAFYBeTia8d Sdack ST b bReGH g gt valve
it
s s YR ITRORIEILRDEL Roybl 2o s poRLy SATRRS prgosnar

betwekn tietsecdirindhembamnchdahe Imérmgmosk t Aoleastonalvhawnapump is in

passagewa ﬁ between the first chanber, and the second
commeigabiet With thiotiet 9% eershehraiber. gadiR SgTights 10 SPRAMNHGLon with the

lmear%rahﬁ)%{ﬁﬁ'{dyts L%Qfsﬁljeésgga ed e?t%l%?@ﬁn(ﬁmﬁﬁl@ﬁﬁ‘éh 19%ﬁ@ﬁf"s@51’{c?second

he second gate valve is positioned between
chamisghsiwhile cramgportingait icst ovetcarridhéeseeniit fkbeardeecanichambers, and

dock station. The second gate valve has a 869 eq

processeng the ariclehalé ) the KeriseioAe et shtaberaheelsi {5 linear transport
0 n

s RS L RIS IR . S

drive imechdhishyTBHAUNGAIci divewhdchartifias, feldcab- mechasicanitive maerhanisms, and
and a carrier is in conmunication with the |inear
mechgnieah dpise meghaniss. 18 (prtae gusfered ealediBien's Hispagy is loaded with

.ar‘ucle‘t 0 % E{OQ?%eh Bé%}g ?utfo ateld rﬁ&qls %ﬁ&s‘? ?g%et @gg o%oY‘h'Fflceautomated

rans one carrie the
mean§i3ciHaged t ehestde procasdd pitiete SRoinn thetcamicanftecdraclb @katessing as
in the carrier in the first chanber. Preferably, the
well asilepsizarti¢leaiodisareceasaday conpri ses a drive mechani sm
i ncl udi ng magnetic coupl ed drive nmechani sns, hydraulic
din yet anmetleapictmed ep'rbedmm:rlt of tﬂlﬁlp{l@emsumuosn%le apparatus comprises

el ectr o- mechani ve nechan necha ca
first. (BoF s CRLAC MG Claciie) e o8Pl de GHDR HERp and
mainthih€d GB4ubk@htidIE dqaAdRAL W PredutdsCHRE ab @re@taﬂfa@l’e&ﬁt&%@um
an aut omat ed neans, nost preferably, a robot. The

pumping: ohitraaielyethn dotls stationoalsasemdy be makiteaed tnk?eloiéfrllfé%?ed
artlgles fromthe carrier after article processing as

env”ﬂﬁ?? as load articles to be processed. In yet another
preferred enbodi nent of the present invention, the
apparatus conprises first (processing) and second
(stagi ng) chanbers that are able to be ed down and
mai nt ai ned aBRiEE§ﬂﬁ%ﬂﬂ3ﬁﬂ¥ﬁéﬁhTHEH@hﬁ“ﬂb&? ressures,
such as are attai nabl e by vacuum

Figure 1 is a perspective view of a processing chamber, load lock chamber and article
loading front end with side panels removed to show the carrier transfer mechanism therein;

Figure 2 is a side view of the equipment of Figure 1;

Figures 3A - 3] schematically illustrate a sequence of operations of the equipment of
Figures 1 and 2 to move articles between the processing chamber, load lock chamber and
article loading front end;

Figure 4 is a perspective view of the integration of a magnetic coupled drive

mechanism;
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punpi ng. Alternately, the dock station also nmay be

mai ntained in a | ow pressure environnent. BRI EF
WORBORIIBII ON OF THE DRAWNGS Figure 1 is a perBQpEUS1008017041

vi ew of a processing chanber, |oad | ock chanber and

article loading front end wth side panels renoved to

show the carrier transfer nechanismtherein; Figure 2

is a side view of the equi pnent of Figure 1; Figures

3F\ gure)isH Wimxibaiukwdﬁ Wieis bf aheghetiaupldelriot mechanism;
eratlons of the equipnent of Figures 1 and 2 to nove
o *lgPEﬂ @55 Menise va b RS g re%galﬁﬂ%fsounl%wedeﬁchamsm and

Cpl %ﬂdenf'arr% dcﬂe spleg!%q:: G HF 2Wa &Qy CO’L:lb&HrcﬁlVé hehhism in

spec ive Vi ntegrat| a magnetic
opmmnmupled drive nechanlsn1F|gure 5 |s a perspectlve

EK@&&@%@ tjpgtu Ofaéﬁpgpgggltnlg% ol %g} tglﬁ pgergsl\étgp\rfm 103 Areintluded in the

followﬁ?%g&%t:h GG Rxe tPng’ ¥1ﬁb5@ﬁ1@ﬁﬂ§ 0% e iARchtioh OWhRh Gedctip@bn must be
enl arged perspective view of a nmagnetic coupled drive

taken mecoingumicgom vithdheaccompanyingidiapingsal f eat ur es,
advant ages and details of the present i nvention are
included in the foll owi ng description of exenplary
enbodi nents of the invention, which description nust

be taken i ppaoi EDAHESORWTION OB TMICRIVERYION
dr awi ngs. DETAI LED DESCRI PTION OF THE | NVENTI ON Fi gs

1 and 2 show, in one enbodinent of the invention,
aPigar hand2 sifow s onpgmhedigent ofahe jnyentinTe an appaiatis ef @e invention

oL B BT A S 8

desan@cBEel@We The attixpe3dh ¢hiio Eas%fﬁeﬁﬂdﬁﬂhctar wafepy/hdt aratovad thto and
out of a vacuum process chanber 11 on a carri

9
out of ryeGNIR PEPCGE hAUREY b 232 GHERT SpRRH 0S4 Tk T} 30gn opened to a
load l(gnﬂ(g{ﬁgﬁ'bellﬁ Alit Etn\aetly V@le¥ typRt Bﬁé'ubfsﬁfﬁgﬁhgf ar@ whstd @ﬁ @Rarrier may

are place on a’carrier may be in the
be hammminn’amveme mitneerpiTbe pesesaamrieddud i thﬁ Nammm precengghamber 11

.process chanber ne de .d I ti t
ey PPl S B B lrh soure
17, foP Otintfle. 1K1telfn@lﬁve€l3i FRrProcRldi®y SRxhe Vidlsitate9hhigtake place in the
processi ng of substrates may take place in the

VaCUUVBRIOCEES ph@mb@rsl 1c rfawemmjmmml Qe asae gl valgesigduces the pressure
withirt the %ﬁamgerdl 1, wlh $the g%g Wtk i3 1§ &P 385 Qesired level for carrying out the

process. Wafers are loaded into and unloaded from the load lock chamber 15 through a gate
valve 25 from a dock station 27. Vacuum pumps and associated valves 21 and 23 are
operated to reduce the pressure within the load lock chamber 15 when gate valve 25 is closed.
Wafers not yet processed within the vacuum process chamber 11 are moved into that
chamber from the load lock chamber 15 on one of two wafer carriers 29 and 31. Wafers are
also removed from the vacuum process chamber 11 after processing therein on one of these
carriers. The carriers 29 and 31 cycle back and forth between the two chambers 11 and 15.
While no other carriers are necessary, the present invention contemplates the use of any
number of carriers. The carriers need not be removed from the chambers 11 and 15, except
for periodic cleaning. The carriers, as shown in Figs. 1 and 2, have the shape of an inverted
dome (upwardly convex) with circular openings that are covered ‘with the wafers being

transported and processed. The present invention contemplates the use of carriers of any
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within the chanber 11, when the gate valve 13 is
closed, to a desired level for carrying out the
w@emsesss3 WAf ers are | oaded i nto and unl oaded P¢DUSI002017041

| oad | ock chanber 15 through a gate valve 25 froma

dock station 27. Vacuum punps and associ ated val ves 2

1 and 23 are operated to reduce the pressure within

the |l oad | ock chanber 15 when gate valve 25 is cl osed.
configlédtidhis Mluld/d appanmessa swilleliim tHelfeeld af vapor pe@sR in light of

chanber 11 are noved into that chanmber fromthe | qad
the teachpgs BpgHb R 21MPNIPREIBR PIARESSWAIIR theataepup Proggsspigmber 11,
for ex%ﬁglﬁbv\g{rp%g §tr§$§th@'\§ﬂe& B hfeé’e(l{pehilﬁgs.v'?ﬁé%ﬂﬁb@ bPfRArriers 29

ter processihg therein“on one of these

. and 3 canairitsén she Whierscar diesres! @8ledndth8 deépasitadne Heekorenthefcarriens can

etween the two chanbers 11 and 15.. Wi le no other
be magg TP & e HOLBBCARyor SHELR dgwRinG PR ¢ aurements of the
speci Qb &APbahL pelbenddse of any nunber of carriers. The
carriers need not be renoved fromthe chanbers 11 and
18Vafers gespreioned fem andileadst aiel ang.of threcagtaers pypgobeid3, suchasa
six-axzsht%ew Irtlrzsu[:altegfcleajn I%QI% @both%&llgll% tﬁ@ 29 fdo%Q ZVn\éﬁ{ehleaﬂvely, the
0 @upmar y convex) W crrcul ar openings that are
robot fiay ®e adow dxis tobet with arfip hetiog chpabilipar tuedoesrdn individual wafer.
processed. The present |nyention contqu!@%ﬁs t he us

In onegmBogitpeiy SSNIng WY PRITI NAT U CRENSHIA ToF ¢ é&é@ﬁeﬂkdetherefore
the cafrlﬁagr Eétqﬁoggilﬁglal RfhyeP ﬁf %cés’s&i Wafdfs, MRRAH ARRORDLLI @MolvEs a wafer

he teac s herein. In a vapor deposition
from the ogeiss 3 Wandplacdsheineaeafantassate S Figsaivbe BJ)ithat if ppsitioned in the

| e,. vapor. .stri kes the fers .t hrough these .. )
dock. g BR pEfer R R gt St qhessE L wfeE o B ereBE Rt potigny it on
the cald® iNBlcQhmePositio & RHicAAPrEccbRE Wale WaRemblE®Preferably, an
Therefore, the carriers can be nmade to have a

index arecharism 39 $henpetasesdy ldestdl watwirieh thespeied Bhds igplne angeengaged

avind SRSl LIS RS, BOBEAFY 00,0 o e

anoth&dJrbéetsed Wfedit [sdadlyind3Intogie6itioAso Be Bickedaxp By fhelrblot 33. This
articulated clean roomrobot, installed in tge | oadi n

other yatsk ipthen alse g10v8¢ 19/8F yassetreandghieshriyafenmoyed e thggagselte o

the saﬁl%%%'éiti 'i)F chr{elr BP. 'Tﬁfts'cgﬁtilﬁﬁg ﬁgﬂill d1f the bR R WAYES oftthe carrier
I ndi vidual wafer. I'n one enbodi nent, assum ng a ful

31 hacabaeheepliad witlstnpredessederhftrs, dftve wiiohkths tatieoh] isaneved from the
therefore the carrier is holdin nu r of. cessed

load gk GREDet huitip TGO R PRSBT TPEHE Mo OB P BFeF S Tag e the

most &@éﬂtiy%'r%%sgedaﬂﬁe@ R&ERoVdd th thchariber 1 S astat fkewafers may then be

(Fi gs. 3J) that is positioned in the dock, It

exchanpeshwith &k aipirgcessadisafens barthaioppioble sAkemaiiedy, afl poepesssd wafers
casset t nd positions it e rrier in the sane

may bgaemp Yeélﬁb e??rg rﬁgme hv fseﬁsra(g% gisg‘géed;om? & Iln\%ﬁra's r enoved.
Proafce tiafdagsettars 5ii dako fipeedvased svafas, it hasmooédfrem the loading dock

27 ang%g%ré@i/it% aopasgl\ggtiecfsll toP L?n-gg)i:cresisgcg wgfe%s, iaxsl’d [heesetxic}r;gnggrggntinues with
the wafers of the new cassette. Any of several standard types of cassettes may be employed.
Optionally, a SMIF (Standard Mechanical InterFace) compatible cassette may be used.
Additionally, a pre-aligner (not shown) is another option that may also be included in the
loading dock 27, in order to align the rotation of processed wafers with respect to some

feature on the wafers before placing them into the cassette. The loading dock 27 preferably

includes a ULP A Filter FFU (Fan Filter Unit) for maintaining a clean environment. In a
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during the wafer |oading and unl oadi ng process. The
carrier 31 is rotatably indexed to place anot her
weemsasssxl wafer it is carrying into position POI/D82005017041

pi cked up by the robot 33. This other wafer is then

al so noved to the cassette and a fresh wafer noved

fromthe cassette to the sane position on carrier 31.

This continues until all the processed wafers on the
furthe€ &fibodiment] ttaioek RREON hePlaboed ridihiaingd pi o ies ﬁﬁsuméﬁ\hﬁmment

after which the carrier 31 is nmoved frﬁﬁg{he load |0

c RaprberIem2% anda 1 ae mpaed wirh B Bddgsk-apdiilt berv et etchémbers 1
and 1% 8{/ El'tpaas;?o%: mEOhA (Igmtitg gt[rilh\?s n%dl{l”l% Bl %e@ﬁaﬁﬁﬁﬁ $&8udes two sets

S, 1S renove so that 1ts
of railg@ed eils4 Irhymt drersebend x edibaY dmaartothel rsetslifelmmﬁi’rmemsﬁhd figures, the

o LS 1 e Aernat ety ol poreesgd
opposhE @ﬁ%gopg‘l eWMelC@HidiE in ofRER LR of BWEL tc%n‘?’e'} ihSichet dr &fth of the

processe ers, It 1s renoved fromthe | oading do
chamb®rs ahdr t e pThced sitd bf @ils asgeistdof loweredf (ztamisp atnmgsaS\@dtlcal frame

waf ers, .and the exch contln Wi t e wafer.s
49 by (AR @PPRORF Al JBAPY @ur%@ bhod e 1%%?@3? ag?wsgnad?tamed a fixed
dlstangé‘%ﬁaef{ H§§ug"'\ﬁ/g¥t BRI &R @Y €Fhis BbVi8Rddne sa¥etPvh Breventing one set of

t andar d chani cal I nterFace) conpatible cassette
rails fmany ipelvesedly bt pusbadlinty Waefelproe-zatargﬂlehelé otthe n&wn)set of rails,

anot her t [ b
s RS % At e Shthe AL e B 1 o
lateral®y Qa‘l"@r?gs@& WRAEAT FraMdpbht ERERE Qk-dke) SEuiRedre el rcﬁalﬁBeI’é hel and 15,
waf ers before placing theminto the cassette.

mdepd:rtdanﬂilmgf theaithe? Bepor bf be aptyjii¢ pxdnple demgdererier; thteG,tWOFrm of the

Fan Fjlter it) f cl. ea Vi n
op s o2 oAl £ ook BBk b GRE 50V F QR TR ot o
axis), Wit Qichefotidh B UrPecdRERS Foir ﬂleﬂfb‘(tbfrpm&iﬂralls'l' h erhcsawnn;ﬂas motion
29 and 3 1 are noved within and back-and-forth betwee

lmpartsh@ecwam@wquenenm ta sngagearalsann Spd movirelbR LATERT 43, anrin’il both
Wlthm an ?@enqhﬁﬁ%@%?ifaﬂ@{:yam smincludes two sets of

romone set and a rail 47 from

afIﬂE baticS2Y (s8eFg 25 Rawspended Wihihithgeveapmt Ihecastlhg chamber 11
rails of the two sets being hidden from view
from 3 biqhs’ Igfurisiggrocssting pbths S&ers Hriverrbing p]éfefs pich X Ia@éal%ﬁ be

rotatell IB? avl\ﬁécﬁﬁmgrﬂ%r?)' 1ﬁélﬁdllng a Q6L §otupc}$r e %‘Bﬁg&a c@meé suspended

I'n ei'ther or~bot ers 11 or
from ff.h-ﬂidl‘iflﬂﬂﬁﬁltsﬁl 33 maypilss opdretertiad et Sarto relvmse elde ((amend%)lhen itis to

|
be rrg i (0 GE I SR BB Py BrEposiioned against it

by th%r{agﬁft ﬂ;ﬂ}oglﬁgrm@é Jﬂeﬁﬁn@aﬂ@l@ cARAbL: 1hhr oughout their

oVvi sone safety in preventing one
s €lpenttion aff L& tfansport macheaistre4d biFigeilnpd@usmeaeld the carriers 29 and

SN L ETR L TG AL TS AE S—
Fig. 36k GMRre WACR sifthe @ArrikA2Y SrebBingP¥ERBIeA within the vacuum chamber 11.
The gate valve 13 is closed. Simultaneously, individual wafers, such as a wafer 55, are being
exchanged between the carrier 31 and the cassette 35 by the robot 33 (Figs. 1 and 2) in the
manner described above. The gate door 25 is opened during the exchange.

After this wafer exchange is completed, the gate door 25 is closed and the pumps 21
and 23 are used to reduce the pressure within the load lock chamber 15 by opening their

valves. The pumps typically run continuously while associated valves are operated to open
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|aterally along the |inear transport system (Xx-axis)
bet ween the chanbers 11 and 15, independently of the
wordeniset . I n the specific exanpl e bei ng descpdbes2005/017041
the two rails of the top set may additionally be
novabl e a short distance toward and away from each
ot her (yaxis), while such notion is unnecessary for
the bottomset of rails. This conplex notion inparts
and clb¥eethBie cemiatiyn wove edtlodkachanages. Walle dseprassdrenivbeingreduced,
carriers 29 and 3 1 both within. an tme%n t.he
the railsdhaetk 47 are rajpggl toposifipps thomn 18 Fig 9’& 2@1@ il 7 ipitiafly engages the
camersﬁ‘llsﬁﬁf‘ﬁt%dlt WE aﬁ Ik A& MBWEMUPT PREFSISAY aaHATRBAtIdE thbEMoved
uring processing of the wafers it is
upwandlayrllryll tige. toff | #atsch tie cpmeratyelwaggn beber wpredkldteapgllyanto the

proceﬁsH}ga%aﬁ% Elg t]&eam,sijtgp gugB b r ds i Qosntil.sﬂ Q ¥hchrt dLstance below

the poBiBiolByhedd the rap@ildtszaghend Rild lfhe50a1rlér(29r el ease the
carrier 29 when it is to be renoved t he trans ort

né‘(fWaﬁiesﬂfP%Bfe witkin the dramper hehashieen umew LT CIQ5R &Ry that of
the ch %Eln do Ry v&lb@li [sYpshaf 4 ‘h?f Vi 1195 1R 8 Rib 'tﬁé’ dsitfdd shown
a e 1 %j %e t

Operation o ransport nech anlsm
in F1g43§C OfrhENgslcallpoamxIbn 2fthe mvé it sighdzabeloer that2@hiahovild engdgs the
i]lustrated time sequential yiews of Figs. ,3A - 3J
carriet 25 @nisottal Bopop ] e Pagnd A B e B4 SR isince, s
show:‘(‘ﬁ'lefflg Y51 BF the@Hil 145"?0 aﬁé ﬁ{d Kold flecali®irng. FI‘h@ ¢8§Red9 is then
h'n the vacuum cha 11. The gate valve 13 is

releascdl ﬁsmdthe Suppwmrawlembéll)by thmmevhamsm $vaTles &l 4Sue theagneyed down

s v R MR B o it o

carriet BRKTRONBE 103€ 360k ddefhbADDVE. thd Pesi et Qlodﬂhdﬁ F28 3iEs Mmﬁt&ﬂ/ely,
during the exchange, After this wafer exchange

the shegvsrticabmotiomusegde disgagage dw latch cpp beproyiigdiip g‘led'aﬁsébé 1py the
mech mgia %1? %@E gtﬁ%% (r%o&gowéi%p&ﬁﬁerts *AFe RIS er 3 h'l“H?1 Eeﬂ‘ﬁer 29 has

opening their valves
the rewﬂ@$r<bgepsedazl/dﬁyrs Imﬁommdm teysbeessing Cleanalses A ¢iaad ¢k carrier 31 is
val ves are operated to openand cl ose their connection
holdingpunprecesssdavateiék chamber 15. While the pressure is

b&irfg tHeeé:!iVec@ﬂve Tﬁ@pe‘h@ﬂ laﬁ'd ﬂgth %HQnﬂgrs "ﬂ @nd 8 §@910R&0pressure the

positions shown in B. he rail 47 initial
carrieehy agbsinplrecssad waéars 3 rnomddnﬂonh«t Brop@ssm@fch@mbclhlel A first step in

exed hol der d 47 t]
this g R In Bt it Rere s bR HF SRR P10 jock
chamBdr&%ainti@ thet18wBeralTavesad @@ﬂ@'dlé}(/ah@ﬁ  hbe: heeeeRs BNihto the
chanmber 11, the position shown in Flﬁ 3B. This
¥

chambgyglilt iNs¥tias showmlilgd?s@x thagal betsdateraRy maysd inte theraspem

proce B L FOPAEp AR DA A% b
mechﬂnkrﬁ\éeho ehg@se ahosippatt thé carrier 31. Alternatively, the short vertical motion
used to engage the latch 51 to the carrier 31 can be provided to the latch by the mechanism
53. The rails 45 and 47 are then lowered a short distance so that the rail 47 is separated from
the carrier 31, as shown in Fig. 3H. The rail 47 is then moved laterally back into the load
lock chamber 15, to its position shown in Fig. 31.

The gate valve 13 is then closed, after which processing of the wafers on the carrier 31

can begin within the vacuum process chamber. The pressure within the load lock chamber 15

is then increased to the outside pressure and the gate valve 25 opened. While this is occurring,



10

15

20

25

30

t he chanber 11, the gate valve 13 is opened and the
top rail 45 noved into the position shown in Fig. 3C
wabmsaessi cal position of the rail 45 is slighedyubmbon7osl

that which will engage the carrier 29. Once laterally
positioned, the rails 45 and 47 are noved up a short
di stance, as shown in Fig. 3D, for the rail 45 to
engage and hold the carrier 29. The carrier 29 is then

the raildre aggdd Uo@mfidne thepppidioh loﬂglg al whhat of Fbg/ 30 hia Fig. 3] the carrier
mechani sm 53. The rail 45 is then noved %wn a sho

29 is TgRUVATBS holder ShmorlfEes SIAOBFS D UrTaliohd NP SHERT 29 4an then be

rotate(?ﬁgtlf Oage){zgcgqghm@hbwem B GWRRHKGRE EdrREr m& dupﬁqglthe wafer

15 to the position shown in
exchaBge befwbar thatawiet 99 amdwéleshisbttte ¥Yedescobéd atmveon used to

b§sfo|ﬁ%a€ﬂglgtﬁgﬁl e, gg ?’fﬁ Igé)e;,/ Iélgﬁgldall% éltihar\%aéiﬁa?re ralsecil' from their

lowesERLE fsRioAs Shdwh Inhﬂg chagtgs posRionshBwaah FigB AZA figsrdtiR for the
recently processed wafers renoved fromthe processing

lower ehiafhéo cngaga e ether eaarier 28 afer the exdhangi Wgompiatertk eSBegrocess of
Wth t ve e t
Figs. -% éf gheilfe%e Ee%l\glz?h ?he aqsbtwn% :rég grgau%gﬁlerggg agg 3'? rever§e{1 The rail

45 is Wadb tomRrieressetdovabir @ldng Apeth) iandhortt chetaﬁxreomesﬂbmg) clear the
chanmber 11. Afjirst step in this. mvenent |ss%
014%@41

cameﬁ%@ﬁt@e gl 4ﬁméalée<bm8hthe§mser &P il stipng e e
| 9afay Qé:{fotgéﬂ PG rdiP4s waab'%hﬂ)%eg @é‘%ﬁrrfe?&ll)ld thé Oﬂrﬁ%eggede\vafers, (in

proper elevation to nove the carrier 3
this spehErEample), Weikd the asil $howmes the Eargier Baidingha- prad:dsseﬁ?\wfsrs. This

|ateral |y noved into the vae ess_chanber 11 apd.
nas th GEnge T SRR (S DAHIRECT6 BRI € TRAoh GHEHT BhEigopiminants
cannoP PEIr & thelY frbRahdBGBARNSE 53 to engage and support the
carrier 31. Alternatively, the short vertical notion

ufes. 34-34 rt@qg@ret Werelsatt ohe samplste dyelecdithe wafeggargginmpeement that
atch b

can bE MRS By I Tana Eetd TRE RIS B e il . since

the vacti@m paddesdohahfbes €PaIAiiadided am ldwe peasure gigiBiacuam) Sﬁ«bm gate
in Fu? 3H. The rail 47 is then noved |aterally back
valveil dmge h%ope@a@ fcprcsxflky EHDERS I5eXchangecaITies Sinemal Msrpers o be

excha&g‘?{ z}qg on %?1 g’?&%r? tﬁY}@éx\éﬁ lﬁ C'aﬁ tatklg c%lraﬁlglg’anaftﬁﬁéfore

proc ss ng s on t carr can
incredde gierpevdehtuign of timeviaa wafierp nedesss mb@asmdrm tHheacpnmgsoress
wi thin the | oad Ioc chanber n ingcreased to
chamgsd 1o fregeging fsduwipyl! Ydﬁ&%ﬁd;‘)att@s\%&ﬂég% 8L Bpesaet Walers (all on
a ﬁrst\gﬂgll%%atsrfi%r? girj]& gf’? %Fdé%de@ Qﬁatfé?g(eﬂladarlt §se@6ﬁd ﬁﬂg’l%@al‘i%w Adcﬁ’ﬁ@)nally,
of Fig. g

fresh @afer& tre lzaled ow |onQ garnsr ingwrallehwah thehwalges Q:ﬁethe hmer m’ﬂef being
rocelQRger supported by the rail 45. The carrier 29 can
P %ﬁgn be rotated by the indexer 39 through the hol der 4

1 ToR i frah R riGAEdhaRikm2S tiistaf abknitd3@ df Benpldt®r In one
contemplated design, each of the four rails (rail 45 and another in the top pair, and rail 47 and
another in the bottom pair) may be made from two segments, one that telescopes out from the
other along their lengths. The length of each segment is chosen to allow the rail to fit within
the load lock chamber 15 when the segments are collapsed within each other. Vacuum
compatible linear electric motors and guides may be mounted on the rails to provide this
motion along the x-axis. For example, one such motor is mounted on the rail to move the

telescoping segment with respect to the other segment, and another motor is mounted on the

10



10

15

20

25

30

exchange between the carrier 29 and the cassette 35
descri bed above. Before, during or after the wafer
wexmbamssy the rails 45 and 47 are raised fronrdes2005/017041
| owest nost positions shown in Fig. 3J to the position
shown in Fig. 3Ain preparation for the lower rail 47
to engage the other carrier 29 after the exchange is
conpl eted. The process of Figs. 3A - 3J is then
rail tomePedotdsepnidntstwigh pepéct tooths flametd9e Thay proetdes 212 raimgt o nlotion in
reversed. The rail 45 is made to be Iaterally noveabl e
the x -@aisshy 1ndgrcrRedsaboxe SHresRaridp &igse 3 A 3dr der to cl ear

thee Eﬁrsrdigléw&%t g?aytblgefle[da«iplart%rdcﬁllﬁ; : %g@ﬁs R ot ad eh]gost on the inside

carrier i's sitting on
of the fimynebt® arait avdttch atot slvevm)ainla sibilal fivays omew eppdsite siclaof tlercamers

Vet R SR Wl BE Pl 2 S BB BB e
electridPRbPERESBE MR L& Spost NS VARGt b Brcad)y AlfsagRa@fand away from each
mai ntai ning the processed wafers on the top carrier so

other alhag thegnadsimasibe pravadaddty halidturg pneumatehadtyaiers muingsdrhsiween

3A-3J therefore represent one conpl ete
ﬂm'a§§@Fh%8P‘Fﬁe waf er carrier novenent that can be

| Tpd. engpblved flthdripeefeed msemofme fregat inkestivh, ﬂlher'Ebg a magnetic
waf er throughput is hig i nce the vacuum process
couplesh@mtsaneaanios Fonsillen e éfliéﬁ thg lingay trngRtpteay ler glacement of the

sampl‘é?&%éraro?éggedt {?@ Sggl g\r{]l?rlé Lfé} 6{J]rgcfegfegd(e%e r@g&gﬁ%lé ﬁ']é the 'Pés}ﬂectwe
carrievefeew &ntdesipad Iﬁ)sahmn glemeaozei lock cirmpbet wod themproessng tlmber. In
ng an take place rapjdl t f '
his PRFET PR BERE B PO AL o e B e o Je Lo st
1ndepéﬂlieﬁﬂﬁa%‘r§e%€ YohHESP Gﬁvﬁegurﬁﬁaé?i’%d G6lecsp¥cACESS TAB magnetic coupled
interrupted by this exchange of processed

drive waifssare p(eaﬂ:r’ablwmoasefdu in gtstagiilerg|tebec@pt shemn) dragis preferably vacuum
rocess econ ngl rki
scaled, g@g? |V61H8 E)Pro\’flﬁleééﬁ &%cfug?lsse%‘l ween amgntg 06§ ea%g a6r5r ﬁ'@)& magnetic
drive URitARE ptdfeabMirhdintalied %zitﬁfoﬁpmctpi’&sm’f—:h eA cagfage g0 ghRiedgn
processed. The carrier transport nechani sm 43 has an
linear e & gredastenst! apd PEFrsd to HuramecEsnt BRTICER BEPCEBSANgrioad lock

chaml?e%g Uv’ltﬁf)u Cfn&n[g?ééﬁﬁg "E‘frér% t(lé .iléicri l?pﬁ)%ﬁg gﬂ('g%tlﬂgﬁt dn dtl Snttnﬁlgus

ano ottomp ir
erksb e madmfagem) hm“aﬁ@melnh&nets d, 76 admfbmhlag dmﬁ‘esumature of the

stainl%srég%f@%ﬁ ot B TEApnsta sawpleiaTie: 7 qroe 7B TR D ERGe
carriagﬂgaﬁ aﬁ@&&hﬁ&%ﬁ%he&% Wo@aIctNpp S TAS crad R 7@%@9%&5 Rkrier 82 at

I'n each other. Vacuum conpatible |inear electri
the cradit @n&gamdn@ﬂhmtdﬁsdqmﬂme #B wntteeicaonende Thei SIPmddfoengagement slot

on do%e%’ange 8.13 engages the spindle 84 in the load lock chamber or spindle 85 in the
process chamber.

Fig. 5 is an exposed view of a magnetic coupled drive of the linear transport system of
the present invention. A screw rail actuating lever 90 rotates screw rail 111 by 180 degrees
clockwise or counterclockwise to engage or disengage the drive magnet 116 with either of the
driven magnets 98 or 99 on the carriage 96, which travels along rail 102. Carriage 96 further
comprises bearings 92. The distance between magnets 98 and 99 facilitates a “jerk free
handshake” between the process chamber magnetic coupled drive and load lock magnetic

drive. Magnetic coupled drive 100 is preferably housed in a stainless tube isolated from
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noti on along the x-axis. For exanple, one such notor
is nmounted on the rail to nove the tel escopi ng segnent
wowdk/11spect to the ot her segnent, and anot hepCTIUSDDS5/017041

is mounted on therail to nove both segnents with

respect to the franme 49. This provides the range of

notion in the x -axis that is described above with

respect to Figs. 3A - 3J. The rails of each set nmay be
vacuuRfthebugaRarnaceh flaf@d 101 With patifgSeals.UDRvasmagiRo$16 rshbie to

inside of the frame 49 and anot her gnot shown) on a
engage il fnt friseremeanaa 19 op pessaraagsi e Wher W leadrseicay 512 is rotated,
such a\{%iﬁ{ a%aéleé{l% h%%r&ﬁottsﬂgwﬁf}'t!}esscfg’yratilnﬁf? 1‘?@ aBFlgWifi]etﬂe B¥ive

nount1 ng a vacuum conpati’ble |1 near electri € notor anJ
magng Uil d advinceaabtrans lincaMy\se mesn guidéd b thetsopw @ill 14 1t dhaddver

and away from each other along,the y-axi.s be . .
magn Bl AP e e n R B S be b la E ae oY, dmggpting linear
motioR & WeeArrfBeokai I's and the frame 49. Fig. 4 shows a

further preferred aspect of the present invention,

wiiieg. €by am exprgedview daspictbidhé megmasicisanplsdrdiize 110. A drive

installed to drive.t l.,bnear tra ort arra I -
meendsi S EimRtoco e T ot B P ARERI  h ki s
114, 2l hRNYr R6OELS $€Eonfbenitlg to\Be@uB)]tdrebthe Mndghet holder 118 attached
respective carriers between desired positions in the
to the mpghetiok¥dEhanmber and the processing chanber. In this

o] r: ' . ) ' . .
L SRS RO, RS RSt b o
This vdéw Vidustiates the dddcapn df Gtnd ebget betwekey thelihegnetigetpled drive unit

140 rghg oISk SHBRS] ARA hSEIERS G o TSP bR Ay e aeegsine
chami®r @Jr?%g the%}ﬁaéégl4%gt}@$SL%Qﬁé gR3ridie1 PG HE MSERMhe DAY)ERBYIng

chanbers 60 an he magnetic drive units are
betwepn gfceshainbyrs waithe giide thilats0dhreogh Hergate yalesor giown) In

carrjage 70 gujde n.linear quides.72.is designed and .
overafif, Gt e e gosimmastile SR EkB IRl R win
the mh@feKo® R R TaEe B ab@btinglihs estgrgeimeathatiigasvdriva taellode lock

supports and wi thout any di scontinuous "jerks". The

magneligrarivegd hy @riwagltagmﬁ in itla@ettrOTﬁﬁg plearebey magneficcemplsy ¢ viggingtds
‘E“gagtemaé1 %ﬁ%ﬁ.ﬁ%ﬁééﬁeﬁ |°§éh‘%j§?§‘§.gg H‘Sr%glglaég §§ L““ft{sﬂdtat tﬂ‘g ECESQ’?%’H tgﬁgatmg

lever 6thieipagre sy €haath@dr imagadirvwouplet deihe dThocaariagead hellsupypoted both in
80. The cradle 78 engages carrier 82 at the crad

the lopgidinaand Vetieal dyiRcliinyy 4 1 AGE!IEBOGHnEHen Bl faf 152
The sfflgbvﬂg+ giﬁ%@%ﬁm& cathifl PR 48 20GE: 33 ,t@Higlag@agers or

the spin I'n the load | ock chanber or spindle 8
other amtictea¢o pe peessed hbidnerembiidgnens of the presextipovedion] bgagicles are

fragilg?vg%?st. I 'ﬁlecr:glélpel, ﬁclis grrelfe\ll't%d% rr}ol?/g ttllel water catrrrig‘rnos’rp‘(agrtne’S Y3 wafers
attached thereto, rather than attempt to directly contact the wafers during station to station
transport during processing. The number of wafers or articles processed, and held in place on
the carrier is dependent upon the number of receiving areas on the carrier. In turn, the
number of receiving areas or site (Which appear as cutouts or “holes”) are dependent upon the
dimensions of the wafers or other articles. Thus, a 150 mm or 200 mm diameter circular
wafer will obviously take up more space on a carrier than will a 50 mm wafer. The circular
receptacles 154 are designed to receive articles of similar dimension for processing. Since the

dome carriers can be quite large and awkward to move about the chamber for article
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the present invention. A screwrail actuating |ever 90
rotates screw rail 111 by 180 degrees cl ockwi se or

we oot e38sd ockwi se t 0 engage or di sengage the dpdmesS2005/017041
magnet 116 with either of the driven magnets 98 or 99
on the carriage 96, which travels along rail 102.
Carriage 96 further conprises bearings 92. The
di stance between magnets 98 and 99 facilitates a "jerk

placerhérf @nd eeis g kecorbipigwe @ Murtieg agieoceie plead éiventgnahe dome
coupl ed drive and load | ock magnetic drive. netic
surfacg gay bedliided it wedgesshaped wersnty thas eéfer&m%a%lyw% ) @eigcular

frametsﬂ%’rhthhts\gh%{ ﬁfjs §fn%m§%?g \ﬁl&%g Egr?pl%t HH?'%%J hﬁd‘%&% effected.

ThereRngagedoe m48 rscfntth@‘rdemgnedmgmebnﬂﬁmmd frdme semarate ageovailble

Wien the | e crew 112 is r.ot such
seamegahEld 1BeHHER B PO SHOVIT AP CE TScGA AN HAED e 3esments ar
in OS?tld?ln fheWohtp1dtD 8oflE iViglacMEpRehl 1} 2@ cABIAMLER i9imdvel baieen the
litnéarly as it is guided by the screwrail 1 1 1. The

proceﬁmhamberrmngrtbtt loiag lahgbhsbierni th the driven magnet 99,

achedtoth carr atln t "
t FESe)s Tng& g})ove%llrgie v1§ua]1§1 Lo thie he lg%de Q%ﬁgmg%} tb?rﬂe front
end” 36 p@eledoting ARl RENRAZ. CSEhLR! aﬁdngfdmetﬁ rékiliOes tAe @reigh® and size of
mechani sm conprises a screwrail 111 with | ead screw
the camricy camppanent peing hpadirg Egﬁrtscléﬁ plecamant andirempygl tor gmaljersize

g O

waferﬁﬁreepxﬁeﬁbdf lpﬁdeﬁpﬁdtmload&d mdi vaduatip éroemrthe doatelotk dﬁarm‘thae through

T T R T R
locate#h Ehe]cﬂ)gk sfAtibheTd RRHidn0 fuphaRRimARAhd N18a ABIERLY © swap

coupled drive unit 142 in the processi ng chanber when
locatwrhseafctwo siictgdomelseghiientst tl@uppmct ends [oé thersaglinents agyiettpincated

.. the donme 148) .i s.novi ng, between the ¢ 0 e
withofy RO fo53 B ET 8L e gea Ay Cogoraronpy Bl o
showR@s atihArlot ARl $8/ ETHERG M d16¢ dnideg ds@l@éjcrh&léh4mﬂ&hd: ®p slot

coupl ed drive unit is diseng éged vvlth t he magnet

engagﬁh@ swadlﬁuna@h@ msgcese ehamben B4 Rd1g & and }O&ﬂllowf@mbieh@% in Fig. 4).
Itis to h&%&c{%ﬁst&o%atﬂat] RE Eorﬁgﬁ%@tb’ %Hgflbx\fe% mgﬂqn rf gestate such that

rocess gnetic couple drive
the ddﬂrm lﬁoldssarell@agae@b wriotdssédia eithgretonoave dreofieex @i aden pfankihe
carri age by uating the screw rail. Ectuatln | ev.

orientaton. pié aﬁf%@é%%t}lﬁ‘ﬁ b EYePREGRB AFROs s Being PrRj@merkyyin he
process cg et 3 d\f‘g‘l;rjen %}?@8{& Sdp Lot Aarrid rﬁzﬂﬁoel 12841 ALH @)ﬂite where

verti dal lrec y a set of roller bearlngs on
wafers e ogmad@nraaplhnm'smfam oshdwnt’, wheiegvafGrs ardleeld in & gpeeplanar
orlentat?cgr{ ar% rfurther possobnﬁtles contemplgte&? \)9 Hl%dprgs%n f%vgnt}l\c@lf eI‘Jrurthgr, each
wafer or article can alternatively be transferred and processed individually. However, this is
comparatively inefficient and usually not suitable for most wafer processing, such as gallium
arsenide wafer processing. As discussed above, for larger diameter articles, such as 200 mm
diameter wafers, the dome comprises individual segments provided with accurately machined
sockets and tabs for precisely locating and engaging the segments. Such segments are
preferably held together with fasteners, such as spring clips. Preferably, there are machined

features on the segments to index the dome accurately, thus facilitating automated article

loading and unloading. The dome is preferably made from a stainless steel, however, the
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other articles to be processed. In one enbodi nent of

the present invention, the articles are fragile
wowfoens38s3Therefore, it is preferred to nove theCmEs®n5/017041

carrier or "dome" with the wafers attached thereto,

rather than attenpt to directly contact the wafers

during station to station transport during processing.

The nunber of wafers or articles processed, and held

dome hiyPe@6fstRidtddTRorg any isfulirsatéie easkdid o fupitistdndengtiebigors of
of receiving areas on the carrier. |

. turn, the
sustaigfd RreessFine RGVisrERaops WP bevipadily %ﬂgré&%agy BB E6NIEd Tofhe field
of vac;;l\gr?ﬁleor%gggiti&{ ﬁa@%ﬁﬁqqgﬂe gpﬁg diseRsielBRAGE RARiOf the

or other arti us, a 150 mm or 200 mMm
diTheptesentdhventiba conafmptatasithd ushnfiaoy slagne¢takeupledmpive units that

space 0 carrjier than wll .a 50 f Th . .
wouldieFfogndhe 3@8@15@%8%351@ CaFPIGUISRE A0 Oy Al Eneincering
(Fremtﬁﬁlté Cg’l)%ut%fthe? hfrkMle GRS A8 fsed aPweERLR rBtilypP&i@nt to one

ot ome carriers can be quite |large and awkward to
skilledrombe flobif rodgacihdntrennifson light ¢fdhediselosnesrmadmierein.

renoval . .according to a further. as 1 -

OGRS ErE AR e Safs hbEG0 BARER(eHsta R bEP R Bhsicany
preseMBd 86 BNAPprEsSLGABSH 6f thedladasck dhanuialfyrelopktingthegate valve

circular frame such that when all segnents are in

that sqalssibe progessinghember Homehs loag derkchpmper [ndhigpaycihe grocessing
T k Svof ' -
chambe!?ﬁs; ?{v%{é ?%rggél%ng?tﬂ?o%gtek the dEd gﬁ{onqﬁﬁélﬁgﬁ?%é ﬂledlj%am pump

co rom separate renpvabl e seg
down tieg@bbesinbyhirmbire TypRabprotessiag ppassurgs whingsndbif theiptocess

s e SRR 0 R T oISl e,
the 10% MR @Rarh bl i@é)&%@&f’to%ﬁﬂgﬁ _rcoﬁtﬂgor‘isr@lrin%%grrle@&hi@mgg: When

e segnents may be noved individually fromthe |oa
the setackgatheatbers in thet dieset ppsition,ghelloafl deckaphainberas thpadiumgped down

nd unl oadi ng. .Such ansarrangenment redyces the,wai.ght.
from gstliy Toreotina® diry 0: b ApERemen Bt d SRRnisr el s Rbint the
first g@fetvableds Bp e ARA theaddehbiRddwad 1obR Ch&®dr lagd pfic&ing chamber is
articles, such as wafers havi ngpa 150 mm di amet

pumpeden tavdhk desiredaperptiag praerraRf Hoambort 1%@@9%&& torr. The
f. : i N Vi |y
o T BALX SIS PR koD Sy pblos oy

pump\Viintl Bheadesared , domtvethniedasizn «flodclamberss andboparticalar ihe load lock
referably |l ocated in the dock station. In addition,
chambgs. fifhst hét SiEPHHCHR BN 4R (IR THRIGERSSIRE Y ¥ s e Pumping down
times lg?&ét'ﬁr:]i'fﬂﬂﬁ aQfut 1 S84 20 ATBLEEPBRNAS si ﬁﬁﬂﬁaﬂgj RbRAAREme than
0

e segnents may be truncated wthout si'gnificant
the processesaff thvapresend invantiérc | Breqaefeyied yolwmsadithe/loawh lackghamber

. done. The done, as wn, has a dual sl aot,flange, 158
desiEAFEoR BT B OBFe BglBePiene eraae 1 B0 Rt n AR Bt
prefe@bBtha§AG3ART id tBPFaNgE 6f fromtaBBuPdIe@BSutC hRBmer ThiS4estricted load

Fig. 4) and |oad | ock chanber (85 in Fig. 4). .
lock chamber volume allows for shortened pumping down cycles, resulting in greater
efficiency and product throughput.
In addition, according to the present invention, system efficiency is created and
preserved by keeping carrier swap time to a minimum by maintaining a carrier with articles to
be processed in a ready position during article processing cycles when another carrier

occupies the processing chamber. Further, the system can be altered to accept a plurality of

carriers in either or both of the load lock and processing chambers to meet product throughput
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15

It is to be further understood that the done may be
positioned in an inverted state such that the done
whododa1msd i cl es to be processed in either a coPCHUS2005/017041

convex or even planar orientation. If a process other

t han evaporation deposition is being perforned within

the processing chanber, a different type and shape of

carrier may be used. A flat plate, where wafers are
demai®r ri ed on a planar surface, or a "boat", where wafers

are held in a non-planar orientatign ara furthe
pd9sthsi HWTI?QSé%O@Br&a@ﬁb?aé‘P@d‘t Byfotsdindersioa that Higdp inear or in-

Fieepat hivsl shdbe
line rgh¥pbRSHray €368 HALE br BLIAY HrShei SARE AEERRVANR dhaDD,
1nterchmgeﬂﬂ'¢) aratki Vettler] avedxblatnedriteraamdheibul krgngpott ssrsnemablf the

or nmost wafer Eroces in ar sen

\ h
presergaRIER GRCETRES S0 Gl ey SRy B e [ <garers i a tincar

direct®nd8Hh 8he fbiht @ £Sthed USH AFtheP 0t 870 Bé Rl 60 \RhEILS linkdie
done conprises individual segnments provided with

transparicistame pf themseseniaia versioraiesirahocamapisse faguppare gy st yiypically rail
and en

a5 s 0RO AP P " BRATELL AL

invenS&H futGheEbdrpemplBies E@badimentstwiest ébyahe suppolts,ne dail galtiebr &8 not
on the segnents to i ndex the done accurately,

fixed, foa FOIMPTAE; A RPIERPNERHAT R drite systemy Jadiinyaxhe fl %ﬁ@?wuld be
1n1t1a1§ﬁc£9&78n]§l EELRLARE Youll Snfo 9tiéh %ﬁﬂ%le‘eﬁﬁ aildl ?&*act into more
one may 'be ‘const ucted rom any usef ul
than ametchambér as agpiided bgftha/\sytsthst dhethngystha, couylbbs ugeid in conJunctlon
sust ai ned, processi ngl?}1t| vi ronnment s,

with {HIETeSPB8G SB)SBADSEk? PEdrTROThE /ST BT o4Bg aroon 8 he
camegmbtrélp 86RRel S moved imdhineQesitdipditRaliRadvAee BRGE

her ei n. e present invention contenplates the use of
comrr@nyurmg’nét the nmyemleetobfdhct GasTiemi t s t hat vvoul d perform

desj red effects.. 'S r.abl re
T SHEEE VP iy PR sifen iyl o TR tRdn e
respedid bifectRdxdnpees4ne mdddintatsdhireof, @awdilllbe udidpatoddtthdtahe
one skilled in the field of magnetic drive units in

inventipnyistengtleq fpepraicsierbyithidshedidleschps o the aprendeditlainsabove,
the | ow pressure nmaintained in the processing chanber
is basically preserved due to the pressurization of
the | oad | ock chanber before opening the gate val ve
that seals the processing chanber fromthe | oad | ock
chanmber. In this way, the processing chanber is never
purged, and this obviates the need to continually
purge and agai n punp down the processing chanber.
Typi cal processing pressures maintained in the process
chanber are fromabout 10 6 to about 10 7 torr. In one
enbodi nent of the present invention, the |oad | ock
chanber is exposed to anbi ent conditions during
carrier/article |oading. Wen
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the second gate valve is in the closed position, the
| oad | ock chanber is then punped down from at nospheric
w@e®sawss3t o about 10 5 torr in |ess than aboupCBUS2005/017041

mnutes. At this point the first gate valve is opened
and the conbi ned | oad | ock chanber and processing
chanber is punped down to the desired operating
pressure of from about 10~6 to about 10~7 torr. The
total punping down tinme is |l ess than about 5 m nutes,
based on the design of the vacuum punp and the

WE CdedM:ed, | ow vol une design of the chanbers and in
par ti hapber. This is in

: s?b%%@?ggﬁﬁh%gﬂé?ggrk?ghfﬁ%agbprocessing systens where
punpi ngraloding tifmeshexbaddr proogssiamlgautarticte, tsaiddbsiuthatber

m.nutes, creating significantly nore down ti t ha .
compRHBE B AGeEdragRrh e RERAEATIRY BRp OIS ARG Tigh Sfhghe linear
transpbR!d#f¥; of the load |ock chamber designed for use in

the processes of the present invention is about 20

cf m ampbwiding ageewhd chivherasstaging b amiclensait scqond gbaraer

f.r.om about, ,.10 %o abqyt 15 ¢cfm This restricted | oad
compyigRg a SEORE PSR S TH0s for shortened punpi ng down

cycl esprdveditl hifitg date @heiosltiogtd baveacyndindopimadhicdtion with the

througﬁput. In addition, according to the present

first angh geonns shambsys isaih [uFr 9265 WhgNavanet dasedPosiign ip eead threldst
| itfd 0Bl Borllbi Y Rri¥ehamber and th

Chaml?r&aiaﬁ(? g’? n P%]gﬁ%qtgdgﬁrgiag?@% éahggg?t ?}(: es t omge rpr ogrgs Esa,reaclzl1 in
second chamably; position during article processing cycles when

anot her carrier _occupi es the. processi chanber .

urt heProvidias & ioPem bar op i Bard gl ecdiion

pl ur al it ki®hg G8E&dnaetel VAl dobRion& b&&ebh &id fkBnindkcation with

| ock and processing chanbers to neet product .
the setémrdoaghybet arehthndsck fatron; kad penopd gets veivethaving a closed position to

application, it.is to be .understood that f ter
seal (PR tsfber inq drEoneR RSP R HRHES Pesifi v Rk e second
chmnbﬁahhﬂ%1b&ﬁﬁ%a@a¢ systent are equival ent and

i nt erchangeabl e ternms. Further, as expl.ained herein,

the | i meaiiding ahlepyone ¥gauahpuren in oaprrsaion Wigh tstfjrefpr second
chamB&Y conprise any drive system capable of driving the

carriers in a linear direction fromone point to

anot heprovading la chitiet bgiportirtg dricleq sid cante irs¢amdunioation with the
. the linear transport systenms of the present invention
1mcmd€§ﬂ¥§b@§”bonprise a support system typically rail

gui des 'loa{d'ihgbé%tléhsf O MiQELRRI tRYcHRafber and the staging

chanber. However, the present invention further

cont enphtabléshingdddhamatengn veprgssuneinsthe fost 28d sesond ghambers

iS5G BR o e B ORE e OADERERl B g
second chambers; and

processing the article held in the carrier in the first chamber.

2. The method of Claim 1, wherein the dock station comprises an article loader and
unloader.
3. The method of Claim 1, wherein the linear transport array comprises a drive system
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initially located only in one chanber, but, upon
operation, could extend and retract into nore than one
w@ebashessas required by the system Such a SysPENUS2005/017041
could be used in conjunction with a "tel escopi ng”
system where by the drive unit is called upon to
supply notion to the carrier and the rail guides that
are noved into the desired position in advance of, or
selectEDfroRINAL ERluG cohdistiighe: pivartenystomhs tdeuoanedtanical systems, and
Al t hough the various aspects of the present invention
nmg“ﬁ&V§mBg@ﬁ“ﬂ@§X$@B%d with respect to specific exanples
and enbodi nents thereof, it will be understood that
the invention is entitled to protection within the
4. f (he nstlopeofdflainh &, wgpendedlindaaimsspdi aGapkcMnplisesA magnetic
qféhod for treating articles conprising: providing a
coupleq fidYe ¥i%Hber for processing an article, said first
chanmber conprising a first linear transport array, and
a carrier in noveable connection wth the Iinear

5.t Tangpehad ofrGlan | plugberdiompraingdbosigpctfanber f or
stagi n%Pgl plglém S Gest a‘ctl% $15859 ﬂg cﬁ@@cf'gpesﬁbo%gﬂ@ucﬁ%ﬂ%&aa vacuum

second trans Sport array, provi

pump\MakatRic® paséire ftle Pedt\vhanband in communication with the
first and second chanbers, said first gate v

havi ng CReRINg dcrepris gatcoypl yornglediectipga FW@’E loeﬁeaffeesiéh aglggpt one
artlcle?ﬁoﬁgﬁg' ﬂ@cﬂi t&tlo%r]gtto?thégécg% ageway bet ween the

er an e second chanber; providing a dock
st at i orldsorg thesgtond gandalya Iam:hohdugmgrptassthresn thersesandi ahgmber to a

a second gate yvalve position and.in

pressigis SERATLIAHY Sl £ e RESSUE G e éjﬁ LbEoEaa™ he dock
stati oRpedial %&fﬁ@@%}h@e At €antedinRtiR@iticRErrier Go@S @ second chamber
p03|t|on t o seal e second chanber and an open

into tipoBist ¢hambeo ard provesaingdbsargelsay bet ween the second
chanber and the | oadi ng dock; providing at | east one
vacuum punp in conmmunication with the first or second

6. ChawehedthoddéWlathh BIwRer6idrd prédet&Hiipal presgreadifibhesl, exssdd bktween

carrier in communication with the |inear transport
the firgf anglsecond chambers before the first gate 1s opened.

7. The method of Claim 6, wherein the pred'etermined pressure differential is less than

about 10™ torr

8. The method of Claim 5, further comprising the steps of:
engaging the linear transport array to transport the carrier between

substantially similarly pressurized chambers along rail guides.

9. The method of Claim 1, wherein the loading of the article onto the carrier is

accomplished by a robot.
10. The method of Claim 9, further comprising the steps of:

providing a plurality of articles from an article source to be loaded onto the

carrier; and
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| oadi ng at | east one article onto the carrier,
establishing and maintaining a | ow pressure in the
wo poostiimexl second chanbers whil e transporti ng BCT/U8®8$/017041
one carrier via the linear transport array between the
first and second chanbers; and processing the article
held in the carrier in the first chanber. 2. The
nmet hod of Claim1l, wherein the dock station conprises
an art iefgfpingdde esboandllodd kigagdetles Gnto Tiecamiérhod of C ai m
1, wherein the linear transport array conprises a
drive systensel ected fromthe group consisting of:
h i , - [ ystens, and
L R B TR MR o Rod of O ai m
1, wheméenpobessingnieaarticleadisgoong therseeondegatepydl se® the closed
rmgnc&t}%& coupl ed drive system 5. The nethod of Caim
positign dg B3t By YSSo e eRf8 ROSLISY: of - positi oni ng t he

first gat&inahyeadkier Hb8 15 AREehPAS: id @R sadihdamhinbat i ng
a vacuum punp to reduce pressure in the first chanber;

openi ndire¢tingstbe find ggiatvelveds the cdergd ppsibiemsiang a carri er

| oaded wit.h at | east one.articl.e fromt d f

o s AEbe Bie el ol el LTS 1 Rf o R s
articl@ffemrieéltgtiBg pressure in the second chanber to a

pressure substantially simlar to the pressure in the

first chanber; and opening the first gate val ve and

di | 11 GherlinQm filla HEARBphislh hhgheti

2. fiﬁhggﬁ ééﬁ@n%@agﬁéq’p%%ésgﬁ@ng tﬁggsaggteﬁg?e. 6. Fhle Enetic

couplatiiodmeéhagisai.m 5, wherein a predeterm ned pressure
differential exists between the first and second

chanbers before the first gate is opened. 7 . The

13. & Hﬁ&o@ffp%r%:b@sﬁg ARG M 4 1B& REQURI &N FbAGENtRIAPFIME the steps
differential is | ess than about 10 1 torr. 8. The

off nmethod of Cdaimb5, further conprising the steps of:
o002, i SRR Yo ORI
chanmbepsoalmaanaatidle @bedscessed, said article provided at a dock station;
transferring the article to the second chamber from the dock station through a
second gate valve;
substantially equilibrating the first and second chambers to a substantially
similar pressure and transporting the article from the second chamber through the first gate
valve to the first chamber along a linear transport system comprising laterally supported rail
guides;
processing the article; and

transporting the article from the first chamber through the first gate valve to )

the second chamber along a linear transport system comprising laterally supported rail guides.

14.  The method of Claim 13, further comprising the step of:
directing the first and second gate valves to open or closed positions to
facilitate transporting the article into and away from the first chamber while subjecting the

article to a substantially constant pressure.
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9 . The nethod of Cdaim1, wherein the |oading of the
article onto the carrier is acconplished by a robot.

wd gnosAtessaret hod of Caim9, further conprisi ngeaTes2005/017041
steps of: providing a plurality of articles from an
article source to be | oaded onto the carrier;
andengagi ng the robot to |oad the articles onto the
carrier. 11. The method of Caim1, further conprising

15. tiTRe Ble@id® AAfClaiaf | Brfupipcosptingg thestépstdfcl e, directing
the second gate valve to the closed position and the .
first gueeingdhe st gate Halve fomclosrd Rasyien diring @rioigreaiwent in the
rfr g : ;
s S i LAIRp Y BhrEORP ANl o EERIOR TR, e
secondblhrolpeni ng t he second gate valve and directing a

robot tQ renoye. the processed article fromthe .
carri ef‘gerllﬁtrog‘f?é“%tl%éﬁorﬁfa@qﬁit H‘ff?cqmé??‘@?lhert fligecting the
secondl bARA4IVENGRAIRRE pSYHSL ThE @RS 8% BrsTBAOGAIVE tEMHBIBPosition;
dfive mechanism 13. A nethod Tor processing an
art i cl eranspogtingolgseysarecle froir iba fesicharobgrthrougly therfast gate
teps of:, providin .rst and second chanber with an
vatve o B3GRtk Be ISR gRoRaRRG 8 "art ol e to
be progassRetingailchstdiel £li@e RoaViheeeboal cRarioarkhdugh therfirst gate
transferring the article to the second chanber from
valve fhidie disgtichamier dong the buem tanspogloiyaieat e val ve;
substantially equilibrating the first and second
chanbers to a substantially simlar pressure and
16. t Thasmtidd ofgClhine | Arvtticedie tHerlomat thanspet oyrders kampases a magnetic
through the first gate valve to the first chanber
coupled e MEEhRBEY transport system conprising laterally
supported rail guides; processing the article; and
transporting the article fromthe first chanber
17. t Ahonygthade Glans13,dattkerwampasing thehsterselcond chanber

?u 8 B g ; ?réaarlltgigl?r}rg té% ﬁgcégs%&onsax %tp?e@s&r% g&gsltéc’r{tﬂgy lsf%gi A % lh% first and

second chambers.

18. An apparatus for processing an article in a low pressure environment comprising:

a first chamber for processing an article, said first chamber comprising a first
linear transport array, and a carrier in moveable connection with the first linear transport
array;

a second chamber for staging an article to be directed into the first chamber or
directed from the first chamber, said second chamber comprising a second linear transport
array in movable connection with a carrier;

a first gate valve positioned between and in communication with the first and
second chambers, said first gate valve having a closed position to seal the first chamber and
an open position to allow a passageway between the first chamber and the second chamber;

a dock station for loading and unloading articles;

a second gate valve positioned between and in communication with the second
chamber and the dock station, said second gate valve having a closed position to seal the

second chamber and an open position to allow a passageway between the second chamber and
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14. The nmethod of Caim 13, further conprising the
step of: directing the first and second gate valves to
woper1msse| osed positions to facilitate transpect/Usaos/017041

the article into and away fromthe first chanber while
subjecting the article to a substantially constant
pressure. 15. The nmethod of C aim 13, further
conprising the steps of: directing the first gate

the loxdihy @odkgand cl osed position during article treatnment in
the first chanber while sinultaneously. introducin t
| east BhlEa¥ONF ¥ARIYIHPHBP B B gatoy ‘%‘I‘J&H@éﬁr | Secgona chamber.
chanber; after introducing at |east one article to the
second chanber, directing the second gate valve to a

19. clThseppapatss bf CyimdBdwliercmct lomgpredserefis establgghtd andimamtdined in

the iR 5id e ST e 1 OF reTiot s By G gnd
secontl BRarf6&9 M6 d phsuEbsng BeQReId had ki e @hrrier BNGB Tt cHYHHE

and transporting at |east one article fromthe second
chanmber through the first gate valve to the first

20. CIRRSGuhSPACHI L DRRF o EPRR hbtpd Fds i

system conprises a magnetic coupled drive mechani sm
17. The nmethod of Claim 13, further caonprising the
21, silsp apparatya pht Kimi29gWhersindbe Rriistes CPRIRTISES aaolbﬁag&vsﬁr%fer&
substantially simlar to the first and second
chanbers. 18. An apparatus for processing an article
22. i The appanatps ef€luire 18nwheromrtbetaroenidosiersapea. f i r st
chanber for processing an article, said first chanber
conprising a first linear transport array, and a
23. CghEiafparhtls BPCRANS WIRRAR Bld IRaMirdlRpbi@rrhy Esthplided@altive
transport array;,; a second chanber for staging an ,
mechapismh g¢lected fiom e gevpadnsising afhmagnatiscoupladdere mechanism,
directed fromthe first, ch [.:..Sal e
nyaraflic & Seee Rk st R P R By S RP AR R
mech&RENEGHI dthwhithl @iveandch&iisma first gate val ve
positi oned between and in comunication with the first
and second chanbers, said first gate valve having a

24. CHeg %gpé?gtﬁg bF eMihQ s86Rkeih A& lﬁﬂeﬁlsﬁalfsgé’l@?rﬁy @&Hprises at least one

magnetic coupled drive mechanism.

25. The apparatus of Claim 18 further comprising an automated means for directing

wafers to the carrier before processing the wafers.

26. The apparatus of Claim 18 further comprising an automated mean for removing

processed wafers from the carrier.

27. The apparatus of Claim 25 wherein the automated means comprises a robot.
28. The apparatus of Claim 26 wherein the automated means comprises a robot.
29.  The apparatus of Claim 18 wherein the first station and second station are maintained
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an open position to allow a passageway between the
first chanber and the second chanber; a dock station
wo sooshoasi ng and unl oadi ng articles; a second BEX/ES2005/017041

val ve positioned between and in communication with the
second chanber and the dock station, said second gate
val ve having a closed position to seal the second
chanber and an open position to allow a passageway

2 at substanfieldneqinealed posssurehanber and5 the | oadi ng dock; and
6 at | east one vacuum punp in comrunication with the
first or second chanber. 1 19. The apparatus of C aim

1 30. 18 hewhpiraiud o AW 1Y, 8&:SkirLthe o088 h@BhatishRUnARRined at a pressure
majntained in 2 the first and second chanbers while

2 substantigHy sepigr gy thetfirpleandiseennd chambérer bet ween the first
and 3 second chanbers, and processing the article held
in the carrier in the first chanmber. 1 20. The
apparatus of Claim 18, wherein the carrier supports a
plurality of articles | 21. The apparatus of C aim 20,
wherein the articles conprises a plurality of wafers |
22. The apparatus of Caim 18, wherein the carrier is
dome shaped. 1 23. The apparatus of Claim 18 wherein
the linear transport array conprises a drive 2
nmechani sm sel ected fromthe group consisting of:
magneti ¢ coupled drive mechanism 3 hydraulic drive
mechani sm pneunatic drive nechani sm
el ectro-nmechani cal drive nechanism and nmechanica
drive mechanism 1 24. The apparatus of C aim 18
wherein the linear transport array conprises at | east
one 2 magnetic coupled drive nmechanism 1 25. The
apparatus of Claim18 further conprising an automated
nmeans for directing 2 wafers to the carrier before
processing the wafers. 1 26. The apparatus of C aim 18
further conprising an automated nean for renoving 2
processed wafers fromthe carrier. 1 27. The apparatus
of Claim25 wherein the autonated neans conprises a
robot. | 28. The apparatus of C aim 26 wherein the
aut omat ed neans conprises a robot. 1 29. The apparatus
of Caim18 wherein the first station and second
station are mai ntai nedat substantially equival ent
pressures. 30. The apparatus of Claim 18, wherein the
docking station is maintained at a pressure
substantially simlar to the first and second
chanbers.
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