_7 JUN 2W 1 WAFER PROCESSI NG CHAMBER HAVI NG SEPARABLE UPPER AND LOVWER
HALVES FI ELD OF THE | NVENTI ON The present invention relates generally to
sem conduct or processing systens, and nore specifical I’h‘zt? gg!\sﬁﬁggm and
met hod for transferring a wafer or other planar type sufist e a
processi ng appar atus. BACKGROUND OF THE § NVENTI ON The fabrication of
integrated circuits and other type devices typically enploys a series of

fabrication steps y ' ' R substrate
o processed wi ¢ ni WAEREROCENSIGT CHAPBRISLA G SERERANRE

sem conductor wafer is subjetURRERANDUOWER sfAlAYESot her fil m depositions
and patterning steps, inplantation and diffusion type processing, etc. The
di verse processing steps are executed in a variety of different processing
systems, for exanple, photorqsgsh éf‘hi" € IR Ndry etch systens, ion

i mpl ant ati on systens, chem ca‘l—vap'm—t}gpo?msl' stens, etc. For each of
the above proceB ngresegtstisventionontlatds derepallyartonaeiconductdr Préddsetnd or a

cost-effective, reljable nmapnufacture of such devices. Furthernore, because
design r u|5é/§¥6f"8§s @ﬁ*ﬁ Wﬁﬁ@&ﬂ%@'ﬁ&fﬂ 2 SYplequand nestbed deciransfemmipg.s waferer

di mensi on digaf piafashd@SsubstratsStd's ?é{]é t i de inproved control over
particul ate cogt am r@?i (;Jn Sv&at hin g’uc g/hgt%r%a%@éne of the primary sources
of particulate contamnation in integrated circuit processing are

per sonnel , equi pnent and cﬁgg@ par I'?(g rated or "given-off"
by personnel are transmtt vi ronment and may

resul t undesir atiey f@aBri@@idrﬁ%fdiﬁiéq;!hﬁed RAtLite Wit Qth¥f tihd ddVicesLapphieamNt
and chem cal s associ ated therewith are often called process defects and
are caused®Bploys acsartgsf fabiigation Yepswewhichra semisanducies veafar prether &yps

I mpuritie 5 LN S hem cal s. L gni icant squrce of
such pro?g\se‘lgirggpé%{@ Olﬁgg%o(yntvg%ﬁﬁa‘fél}!%%a@g%&cel%gﬁ"gd%&Ag'teﬁrl'ﬁg'he ot O@@&gﬁe, a

t ranspor t aenticonducteaivafer fsr subjetedpicophketoreistsasd @érofilpm dehebitioNardreus
nmechani sns t%tave, been devel oped to isolate the wafer fromparticles during
the storad® e[rrpiggsggpg, Hppjantation and diffusion type processing, efc. The diverse.

processing steps are executed in a variety of different processing systems, for

example, photoresist ashing systems, dry etch systems, ion implantation systems,
chemical vapor deposition systems, etc. For each of the above processing
systems, control of contamination is imperative for a cost-effective, reliable
manufacture of such devices. Furthermore, because design rules for integrated
circuits require ever-decreasing critical dimension feature sizes, it is necessary to
provide improved control over particulate contamination within such systems.
Some of the primary sources of particulate contamination in integrated
circuit processing are personnel, equipment and chemicals. Particulates
generated or “given-off’ by personnel are transmitted through the processing
environment and may result undesirably in device defects. Particulates within the
equipment and chemicals associated therewith are often called process defects
and are caused by frictional contact between surfaces in the equipment and
impurities within the supply gases or chemicals. One significant source of such
process defects is contamination associated with the storage transportation of
wafers from one processing system to another. Various mechanisms have been

developed fo isolate the wafer from particles during the storage, transport and



2 17 JUN 2004 processing of wafers in the processing equi pnent. For
exanpl e, the Standard Mechanical Interface (SMF) system has been created

to reduce particle contamnations. in a typical SMF syste
carrier is placed at the interface port gf t he processing ?%#@N@Wf

| atches rel ease the box door and port doGr sinultaneously. The doors on
the carrier mate with the doors on the interface port of the processing

. Lcl ' ve, been
on-the. ext ERREsSRGLE AN 1 IRY Yoo Py itRhS FRe abikeal SBieRdo
not cont anMeshaniche Interfazesi(BMIEhasistem Regatdeps credtetingo VaiduRES paHi@aDt S

made to mn ze zﬁr ocess defects, contam nation problens still persist.
Anot her ne?‘i’l'g‘ [¥&uci ng process defects associated with such

contam nation i By VISORSE ANt gy?%ée(%%k%g c‘%?rﬂerr? 1R& aymez#nﬂ%{%c%gpg]{t%?ess

chanber as wafers are transf ereto ere rom A
ef f ect uat i g Furobessing anpparatos; rlaithesi odease i tHeusbaat ddor Iahcpr béit abbrFi g.

10. T
mul 11 - wat eH U8RV Thelsidhran BedRres HE it dak gpégs' %rﬁmﬂo@te@aceam ent
at nospher epf #fd bﬁ)e%s%fgeéqMYbHHrﬁs R Bbé?ﬁes?l%uﬁ ﬁé@lf‘sry Y?)%?ﬁc?%s Hhiéh

substantial ly reduced pressure, for exanple, out
m | |itorr)mgy havedeerpon tie external quarcesticag ars trwppddiemweelhlehavdbers arsd

renoved aty, the RLoce hanber to allow transfer of the
processed wg]%;er %O “E}H%B%'%#‘%g-' S'vvgf‘%ra sette. Subsequent to the

waf er removal , Rogamlieusees tnearm@rusl SHEMPRE thatMo Uriniriza! Eﬁﬁé%@ defects,

Si gnlflcantl%?l ower than the grocesm ng pressure, for exa , about

10" Pa (1 SAHAGHRSION Rieblanes,stlbpersistor theem@ﬁ@cmi/raﬂ@lmmmess)defdm may

have been Addqe e y ni o] ock valve is then

opened and a neﬁ\?vél&vva eﬁrq S%Bﬁhé%g %'ﬁ@gggﬁnto l?ﬁ 8%?%%@\8 gﬁ%ﬁgma@” Jﬁ 18.

The | oad |prekswiding ihe tpresess osksinber adewafersbare | Basgfairadprigsety igmd to
20.. Al t hough t he above net hod 10

goner ai 1y FErdeock nihad Tof afthe o Guikb SPVRITINGHOR GeaUrtoms ndbistrafasiel
the met hodn3ftior art Fig. 1 and designated generally at reference numeral 10. Typically, a
multi-wafer cassette is located local to the processing chamber at ambient
atmosphere, while a wafer within the process chamber is processed at a
' substantially reduced pressure, for example, about 1 x 10™ Pa (1 millitorr) at step
12. After the processing is complete, the wafer is removed at step 14 by opening
the process chamber to allow transfer of the processed wafer back into the multi-
wafer cassetie.
Subsequent to the wafer removal, the process chamber is pumped down to
a pressure significantly lower than the processing pressure, for example, about 1
x 10* Pa (1 microtorr) at step 106 in order remove any contamination that may
have been introduced by opening the chamber door. A load lock valve is then
opened and a new wafer is then loaded into the process chamber at step 18.
The load lock valve is then closed and the chamber is again pressurized to the
desired process pressure at step 20. Although the above method 10 generally is
effective at minimizing contamination to a reasonable level, the method 10
involves “pump and vent” cycles between the loading of each wafer into the
chamber which negatively impacts processing throughput. As is well known to



i nvol ves "punp and vent" cycl es between the | oading of each wafer into the
chanber which negatively inpacts processing throughput. As is well known to
17 June 2004 3 those skilled in the art, because processing equipnent is a
significant capital expenditure, |ow equipnent throughput is ﬁiﬁtﬁ%)é 4
undesi rabl e. Anot her probl em associated with certain types of sem ogauctor
processing equipnent is related to the doorway or access port into the
process chamber. Typically a wafer tragsfer endstation mates with a
rectangul ar or box-1ike doorway or access port of the process chanber. The
process ihoaebskilleéd dhathes arhebécausenprocgssing equipimenite isc laa sigifidard ncapital

out si de enviragnnment durin rocessi ng. by actuatin a sl ot val ve associ ated
with the?’gte&g@tyr % ?W.eqﬂf%ﬁ%'ﬁ&ﬁf%s%?@%@@y P'F'rgli)il?e_rfac_e, however ,
results in anAASthErgiroblet hBidtidtea WY@t RatEaesr YBinfdbridickR Brocessing

e
processes, for exanple, plasnma imersion ioninplantation, nmay result Tn
t enper at eGWPWeNt 48 i relateg| tasthe dloasvay artoaceasss porti injo dhe pragesst ghamber.

omact o RS bt PSP SoBbRAFs e e 7 BodRhGTRP ok bR B YRR RRY b
senm condasdess PErd aFShien Praviest edhaanite YETH rodddisC BhamnBeRigsistder fe sRefizanber

contam nation, .increases wafer thro%put_ and inproves seniconductor
process RYHPR S thesohrmbzer fionttie prigidereaxironsen ding prosessinpdly astugtingct ed

to a wafer,br ' : o e fici n f
waf er s t% Séﬁd%?% %Sggﬁ'é@r ng\cl)\@llg s%?cr? %gc%@rfbe@tr’é ?g#\&gvrglﬁ%%ﬁég&mk Pghﬁpeg%aauc%és
chanber homéser masiults ini acrzaseaciafl withinhtieu ghrpcésanthamber ahieh I cagse
control. Accordi n? to one aspect of the present invention, a wafer .
processi MGSERSESH (A @MRIGy | Rfeamay H@”&%%Wat‘@@ dpRiAntatiany: mayr wstlsiing
chamber t@ﬁ?ﬁé?ﬂtﬁe Rfﬁﬂaﬁ&ﬂ[ﬁ?ﬁéma RNl ﬂoﬁﬂﬂ‘niﬁn‘ﬂﬁ? ) &HéFﬁfﬁe M—Phﬁﬁrm ities
respectively; and an anndlar ring valve associated wth one of The top
chanber withinitbe papcesshSusbtrommuniteamditées maytnegativelydmpaichprocass eoopet ablie t o
open thet grﬁ)(cessi ng chanber for access thereto in a first position, and

cl ose thQ d Sressi ng chanber for processing in a second position,

There is a need in the art for a semiconductor processing system and method
which minimizes process chamber contamination, increases wafer throughput and

improves semiconductor process control.

SUMMARY OF THE INVENTION

The present invention is directed to a wafer processing system which

efficiently handles the transfer of wafers to and from a wafer processing chamber in a
manner which reduces chamber contamination, increases wafer throughput and
improves process control.

According to one aspect of the present invention, a wafer processingapparatus
is provided, the apparatus comprising: a processing chamber having a top chamber
portion and a bottom chamber portion, respectively; and an annular ring valve
associated with one of the top chamber portion and the bottom chamber portion, the
ring valve operable to open the processing chamber for access thereto in a first
position, and close the processing chamber for processing in a second position,

wherein the ring valve in the second position provides a substantially uniform surface



wherein the ring valve in the second position provides a substantially

uni form surface 17 June 2004 4 about an inner periphery of the closed
processi ng chanber, thereby facilitating wuniformty in processing
conditions therein. In an enbodi nent, the apparatus includes q7kﬂﬁg2b3&k
chanber, a process chanber and a transfer chanber therebetween. portion
of the load | ock chanber is sealed or otherwi se isolated fromthe transfer
chanber and the process chanber when g wafer is transferred thereto. The

| oad | ock chanber portion is then evacuated or otherw se punped to

subst antakmdutyardoaéi peripherypoédber elobed wirenessing | cliamber; ktherdtanifasilitating i on
and the repai nin ortion of the |pad.l ock chanber, transfer chanber and
process‘Hﬂgﬁ%@V] SﬁW@é§ﬁpgmﬁﬁdgﬁﬁﬂ%tion, the | oad | ock chanber portion

contai ning thy yRfephbddimBheUsBt appiratdd HALERTEUBAE AbLIR khdhiber! Bepiocassf er
chanber and the process chanber, and the wafer is transferred to the

pr ocessi¢ipmbgrarsea transfer gbambenshencbetwerinrA pertioheafdbe yoad lock chamiterdae or
nore sucl) | I .chanmbers allo ransfer. _of. wafers. to the process
Chanber SARba TheviseaqiaetfomolE. HaRFEh habadfard b duboitrRAgPR;
process wihamraarafepri tbandigired tharath. TheCioaddocloch@hBer botioHIS BhEn evsdtRitéel Ng
to anot her aspect of the present invention, a wafer processin appar at us

i s provideethefwise apaped e tsirntislin qualize doe Jupsrpreneetweennie legddack
access sfenr] . t r I v N e

t herefr 8(?71{39%@1% gbﬁ?ﬁg aﬁ\E}atH\%g r%n}‘ﬁﬂflﬁé t 'Ft@‘ﬁ%ﬁogfegé‘? nlggéhg)\r%eg?g?pgar |rﬁ85f\%l ve
oper abl echamnivervanchptoess dhamnbgrotiponomresswiecequializatien,r inedioad|lgek chatnber

first posifion opens the access port faqr access to the processing chanber,
and t he R RN e eLRo RS 1680 \igs Sempmicalioge wdh e tansier
Accor di N"halnfhet dnd RS bréGRECEhRhbér) Gkl ﬁz%e%férri}‘,?i‘édﬂs‘?&re& tﬁﬁhagﬂo&’éssing.
accessing a wafer processing apparatus Is provided, the nmethod conprising
t he st epshamiber viathatransfeashamber.rPrejerably, ¢hevusaiof oneprovesssuch oadnbek

o e ARTE o TP e e KRR SR, F58 0o
t her et o,eaa@uatimcme@@skﬁérea¥wmh@nikmg JProLbes  chamBel abystalinston t Asd
access port, thereby prohibitting access to the processing

increasing wafer throughput.

According to another aspect of the present invention, a wafer processing
apparatus is provided, the apparatus comprising: a processing chamber having an
access port for transferring a wafer thereto or retrieving a wafer therefrom; and a ring
valve within the processing chamber, the ring valve operable to move between two
positions, wherein the ring valve in the first position opens the access port for access
to the processing chamber, and the ring valve in the second position closes the
access port. ‘

According to a further aspect of the present invention, a method of accessing
a wafer processing apparatus is provided, the method comprising the steps of:
moving an annular ring valve within a processing chamber from a first position where
the annular ring valve sealingly does not block an access port of the processing
chamber, thereby permitting access thereto, to a second position where the annular
ring valve blocks the access port, thereby prohibitting access to the processing

chamber, wherein the annular ring valve has a substantially uniform inner peripheral



chanmber, wherein the annular ring valve has a substantially uniforminner
peripheral 17 June 2004 5 surface, thereby facilitating uniform processing
conditions within the processing chanber when in the second position.

According to yet a further aspect of the present invention, ay Lng(} @j‘
transferring a wafer to a wafer processing apparatus contai ni ngea og | ock

chanber and a processing chanber is provided, the nethod conprising the
steps of: fluidly isolating a portion ©f the |oad | ock chanber fromthe
processi ng chanber; inserting a wafer froman external wafer |ocation to
the portion of the |oad | ock chanber; equalizing a pressure between the

portion of .the |load | gck.chanber.. and the rocessi.ng ch er,; bringing the
o t1 on Siadhe BEPY HRHERET IS oretasslio CORRRTEAIBR. dhe HroRgeSITG

pr ocessi gHhraba R i hensdcdntigagitidne wafer fromthe load |ock chamber to
t he processing chanber; and fluidly sealing the processing chanber from

t he | oad | ockAetridingr tovivet ad further aspechef vihevpresent tineentionongl metheshof of

the for ' d I d s, the i.nventio compri.ses the feature

ner ei nar TISIE,2 WA, Rl HRRKp s BN BRPROAs ERTTEIN G fotd, REX tHpRPes.

The fol |avd agpdesssingtdramisdids tgreviaea e ued ntbtavd refpiRing tid Btdpd e tfridly

certain illustrative enbodi mnents of the invention. These enbodinents are

i ndi cat i ig@lating areréien of they lpadalogle ghamben foumheopiocassivg ichamtieshinsgeing a
rincipl f e hn ' : d e | : Vv and

ovel T il JLomy ahMRBieR et 10BRGHTR) e bolloPbr R4 G 108K TARIRA

dﬁt aijl ecegledizgingptai pressure hisctiveeanthe portien ofc this i [dad eldck ncleampen cridothen t h

the draw n

G agr am RIPLRSYPaL FHRMESTr PRASIEG T RSUOLON {mdPedr IoRl ShambPENne Tidat er

Oyl o 1 o R N e TR I 190 St (O ng Tl P

of an exe@ipchambpr tsthe processingrchaoberj apd dnidiyt sealingytheqrpeessing thambed0 6
from the load lock chamber via an annular ring valve.

To the accomplishment of the foregoing and related ends, the invention
comprises the features hereinafter fully described and particularly pointed out in the
claims. The following description and the annexed drawings set forth in detail certain
illustrative embodiments of the invention. These embodiments are indicative,
however, of but a few of the various ways in which the principles of the invention may
be employed. Other objects, advantages and novel features of the invention will
become apparent from the following detailed description of the invention when

considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a flow chart diagram illustrating a prior art method of transferring a

wafer to a wafer processing chamber, wherein the process chamber undergoes a
pump and vent ¢cycle for each wafer transferred thereto;

FIG. 2 is a cross sectional view of an exemplary plasma immersion ijon
implantation system;



Fig. 3 is a systemlevel cross sectional viewillustrating a ring valve and
mul ti-chanber processing systemfor elimnating process chanber punp and
vent cycles according to the present invention; Fig. 4a |sﬂ7eﬁmm
fragnentary cross sectional view of a portion of the process?c %‘
Fig. 3, wherein a ring valve is illustrated in an open, retracted

position; Fig. 4b is an expl oded, fragnentary cross sectional view of a

tion of th f Fig. 3. ein a ri Lve |
"1l ustrated in BoerbEed AL wBod seriond Virbculstelilngems velie aad ang
6 are per speiti-tiambbepiocekbing teyatdn fordelMhihafing hrodBYst diramther pURHh tEnd Jeﬁgnt ed

articulated robot armin extended and retracted positions, respectively,;
Figs. 7a- TeVGgeaceidingda the eresantinentiani ng a plurality of positions of the

i b i gs. i cLj : d t ed
Pht or et at o o Fedneh Soded Mo eiBhEEoRs BEhghalSion (ot LA ot e
vaf er procpesesy chysibemnoery. Gywhereinsg Fiad &ahv@XisSHyRfREd YA Bpeh, ttPaser

armin a transfer position according to the present invention; Fig. 8bis
a top pl anPR§RMof the wafer processing systemof Fig. 8a illustrating the

singl e axis waf | A [t ading to
tlhegpres)élnt i nvlg fiag\ri;g%E:%XS.H%g‘?gg?%rﬂ%mc%ﬁg%léﬁ@l'v%&@ é)f%?%'?gﬁroégg%gi ng
syst em enpprogesg chambef ef Fig.s8)stiezrear aridy cdive rigikissatediroewissdd position

el liptical, waf ﬁ?transfer pa h in a nunber of different wafer transfer
posi ti ons tﬁ’cﬁ%"ﬁ €BrICESt FBaEIPESent invention; Fig. 10a is a top plan view

of a wafer procegsi BGHrle HREPRIENRNVE LidWs ﬁ|i&kr§gpggaaﬂﬁi&0£ﬁ rﬁ&ﬁ%,%amg two -

single axis wafer novement transfer arnms, one natran posi tion
and t he otinited articulaied relbotmsy ini evienderbadd netracted hposjtioas erespectivelnt i on;

Fig. 10b is a't | of . the waf.er processjng,systemof Fi 10a

i : Igust r at : ng t h@Bg{ﬂféﬁgVAgg}Q’gp\%ﬁbylewﬁ%rﬁthgr%“qb.frgpty{ﬁlpé)sgpngic&%hg@gorn

di fferent arposbdl ara ecFRysdis@ntios tdupidtirRp ertenideve tbirted land iNeANBdiate
_positions, respectively;

Fig. 8a is a top plan view of a wafer processing system employing a single
axis wafer movement transfer arm in a transfer position according to the present
invention;

Fig. 8b is a top plan view of the wafer processing system of Fig. 8a
illustrating the single axis wafer movement transfer arm in a neutral position
according to the present invention;

Figs. 9a2-9d are top plan views of a wafer processing system employing a
wafer transfer arm which traverses a generally elliptical wafer transfer path in a
number of different wafer transfer positions according to the present invention;

Fig. 10a is a top plan view of a wafer processing system employing multiple
load lock chambers and two single axis wafer movement transfer arms, one being
in a transfer position and the other in a neutral position according to the present
invention;

Fig. 10b is a top plan view of the wafer processing system of Fig. 10a
illustrating the single axis wafer movement transfer arms of Fig. 10a in different
positions according to the present invention:;



7 Figs. 1la-11d are top plan views of a wafer processing system having two
| oad | ock chanbers and enpl oying two wafer transfer arns i.ch, t e
generally elliptical wafer transfer paths in a nunber of ﬁf?l‘cejr{éhfﬁﬁ}éier
transfer positions according to the present invention; Fig. 12 is a flow
chart diagramillustrating a nmethodol ogy7for transferring wafers to and
froma process chanber wi thout a process chanber punp and vent cycle for
each wafer transfer,according to,the present invention: and Figs.,13a-13c
are flow chart r\-sdgg.g}ﬁqu?plqrﬁg?p &!ﬁmlj'egvﬁp?ff%%”%& HOGEFYRY Sﬁ’ﬁ?em?ﬂaé(wgf@fori ng
wafers to jgad lbeRNEamBERCEAT ERMIAAG Wd WMATEF Rishdf@RArmaCtvhicH #Rers
W t hout a process chanber %n& and ‘vent cycle for each wafer transfer

e

accor di ng generally gfliptieal wa nefar peiwAIn EDNDESER ofTdifarant wafer| teuviier ON

The prese I ' W ow ri.bed with reference to the draw ngs
wherein |i Oeé’tﬁbi’f%gédgg’@%tﬁ%zrg?eapgeggpgﬁﬁégho '0o . refer to like elenents
throughout. TiREgpnesien fionw etmdrt Qiia%rﬁﬁi Ddefatnyf RictRSRISSE femagReerinpf er
handl i ng system and associ ated nmethod whi ch incorporates several invéentive

features tWaiers ipars Eom aeresassueholerorithold aprasess chamber my iy snd vent

reduce co ' ' ' ' f Is ) nsfer, and

| nprove pr ce@s@?%ggﬁﬁéfﬁ%ref:éﬁ?C%[gm[g@ég%tp?%etﬁ'ﬁ\%ﬁ%ﬂhéﬁ@des aring

val ve in conj urkigs.ofBaviBb drbdlow olhat sliagraasbiiustrdiirg ahother aothodalbgpder

peri pheral| hroughoyt a,portion of the process chanber and is operable
to nove béf%k%ﬂ”&ﬂ W@g‘?’fsp i BB TR 3a PEPERSSy chaaber | va, miiipie fpad, legle
open posi td | Loy it ] ' | | ows
o o s A ot e BB e i N ER PO | e
ri ng val veacsbfding to theyprelsepbinvehtiomccess port and provides a substantially
uni form surface about an interior peripheral portion of the process
chanber, thereby facilitating uniform processing conditions wthin the
process chanber and iDETAYLED DESCRIPTION!OPTHE INVENTIORN. the present
invention provides for single axi s waf er novenent between a | oad | ock
chamber and a- privcereseshinyeation will aowdre feseribag with seferencentsr the dramingehe

transter aiRBielitd Wtefehd iffaR a2 GR884S LFE"R fike WiRENts throughout.

The present invention includes a wafer process chamber, wafer handling system

and associated method which incorporates several inventive features that improve
the throughput of the wafer processing system, reduce contamination associated
with wafer handling and transfer, and improve process control therein.

The present invention includes a ring valve in conjunction with the process
chamber. The ring valve extends peripherally throughout a portion of the process
chamber and is operable to move between an open position and a closed
position, wherein in the open position an access port is revealed or otherwise
defined which allows a wafer to enter or exit the process chamber. In the closed
position, the ring valve effectively closes the access port and provides a
substantially uniform surface about an interior peripheral portion of the process
chamber, thereby facilitating uniform processing conditions within the process
chamber and improving process control.

In addition, the present invention provides for single axis wafer movement
between a load lock chamber and a process chamber via a non-jointed wafer

transfer arm. The transfer arm preferably includes an elongate transfer member



17 UN 2004 8 which is rotationally coupled to an axis point in a transfer
chanber. The elongate transfer nenber includes end effector or other type
waf er contact mani pul ators generally at each distal end th

rotate in a wafer transfer plane between a neutral position |n the
transfer chanber and wafer engagenent pdsitions (transfer positions) in
the | oad | ock chanber and process chanber to transfer waf ers t herebet ween.

h I h f f th
oresent | ARG o rotAbRab e tnem 2R PRREIN & HoBRIG ehaBihey T PlenRicch
fr1 ot onaliandeomRtnanard thd bR ket ﬁﬂjé;%&%&d@&%ﬁﬂtﬁhﬂ{g@at i on

associ ated therewt e systemto p process gas In
transfer gensnalbateachhdisthend ptnmeﬁwhmsrotate ipaogafes tranafdrglaneAbetwredinngl v,

th t tion furthe d d I ock chanb d f
chanber - 2k JEMELCPART ey BEBSLE" ConATDRR’ ARG HelF GNSePBmSaL RS

fluid isol ﬁrbherértwsrmra t.hethéqaddlreerk c%'&ﬁfﬁé@raﬁd‘fbré&&spéﬁéﬁrﬁér 5 ardfer

--Consequently, fers rray be transferred to the process chanber via the
transfer v S/\ﬁhﬂﬁ@bﬁt\w@m e o th@rmnglnoammtatrm tbemﬂelsjglrttedmbesfefr@rmeach

waf er c o tlon 38 oci ted there nd
ot et g 08 rehO R s OB RERR P PR R SR Which

i nvent i on fictidndile €agage bete kelotver, rend:qnetmfyt Ir@cﬂuoest hattidle agdtaifBEion on
ion inplantation s stem as an exenp enbodi nent. It should be

under st ood2SSRERERbherewih, and qus‘réhte SYﬁt@mtpdreaﬁagrocaseeaﬁéndbedranﬁfer
conj uncti Qi Wr é}aqttﬁggaﬁ%%ﬁgﬁjpees' stg(ﬂé@%eg(:ﬁé'ﬂ?ér type substrate

processing sys ens, dry etch systens, ion
i mpl ant ati on systoandinglyhére prmlsentarpoentlta‘pﬁﬂtrtermfsd@s aisad kick .chaattibrsneh

syst ens re contenpl ated as . falljing within the scope, of the resent,
i %vent i one% grqhaggbe{ﬁsp&ra[te‘&mﬂtha = 5“3’2‘ 87 "‘3’5@@0 %‘T’t&’r@y
convent i ofplid BbRGBA bERRIEH el Qﬂad TBEIRNEREMBEr St &k ds8 QRARTHRY! ¥

designated at reference nuneral 100. The system 100 1 nc es an evacuat ed
- process -cHzonsaquently, waters maydes traeafelblgedahm tbqu)cesmcmmbet viadthelransferf er
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transfer, thereby reducing contamination associated therewith and increasing
system throughput.

The various features of the present invention will be described below in
conjunction with a plasma immersion ion implantation system as an exemplary
embodiment. It should be understood, however, that the present invention may
also be used in conjunction with other type semiconductor or other type substrate
processing systems (e.g., photoresist ashing systems, dry etch systems, ion
implantation systems, chemical vapor deposition systems, efc.) and such systems
are contemplated as falling within the scope of the present invention.

Referring now to the drawings, Fig. 2 discloses an exemplary conventional
plasma immersion ion implantation system, and is generally designated at
reference numeral 100. The system 100 includes an evacuated process chamber
105 that is defined by an electrically activatable wafer support platen 110
mounted on an insulator 115, an electrically grounded chamber housing 120
having walls 125 associated therewith, and a quartz window 130. Plasma which

is generated within the chamber 105 contains ions of a desired dopant species



having wall's 125 associated therewith, and a quartz w ndow 130. Pl asma
which 1is generated within the chanber 105 contains ions of a desired

dopant species 17 JUN 2004 9 (e.g., arsenic) that are inpﬂa'f\tﬁgjf\j} @[}{)]I'a
-substrate, such as a sem conductor wafer W /I ocated therein, en a

negatively charged voltage is applied t &t he platen 110. As shown in Fig.
2, the wafer Wis lifted off of the platen by pins 135 operated by pin
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in the process chanber. This electric field accel erates el ectrons, ich
in turn i-éicgar ¢oils, ddpalendgatBo viendH 85 | Matahing diei impedanesec bfither RF
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antenna 175 by minimizing reflection of the RF signal back into the generator.
One such type of matching network 165 is known as an “inverted L” network,
wherein the capacitance of the capacitors 170 is varied by servomotors,
depending upon operating conditions.

The RF current generated within the antenna 175 creates a magnetic field
that passes through the quartz window 130 into the process chamber 105. The
magnetic field lines are oriented in the direction shown by arrows B, based on the
direction of current through the antenna coils. The magnetic field penetrating the
process chamber 105 through the quartz window 130 induces an electric field in
the process chamber. This electric field accelerates electrons, which in turn ionize
the dopant gas, which is introduced into the chamber through the annular channel
159, to create a plasma. The plasma includes positively charged ions of the
desired dopant that are capable of being implanted into the wafer W when a
suitable opposing voltage is applied to the platen 110 by the modulator 190.
Because the implantation process occurs in a vacuum, the conventional process
chamber 105 is evacuated by pumps (not shown) via the pump manifold 195.



desired dopant that are capable of being inplanted into the wafer Wwhen a
sui tabl e opposing voltage is applied to the platen 110 by the nodul at or
190. Because the inplantation process occurs in a vacuum T%he conventi onal
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mounts to the box-like access port opening 255 in the process chamber 105. The
opening in the slot valve disturbs the cylindrical shape in an interior peripheral
portion of the process chamber 105 which may cause non-uniformities in the
process conducted therein. For example, in the plasma immersion ion
implantation type chamber 105, the disturbance (non-uniformity) disrupts the
plasma density uniformity therein, thereby resulting in potentiai implantation
variations across the wafer.

The present invention overcomes the disadvantages associated with the
prior art slot valve discussed above by employing an annular ring valve within the
wafer process chamber. An exemplary ring valve and associated wafer
processing system is illustrated in Figures 3 and 4a-4b. In Figure 3, a wafer
processing system 200 includes a process chamber 202, a wafer transfer
chamber 204, and a load lock chamber 206, respectively. The process chamber
202 is similar to the chamber 105 of Fig. 2 in many respects, however, the

rectanguiar slot valve is replaced with an annular ring valve, designated at



processing systemis illustrated in Figures 3 and 4a-4b. In kygure 3, a
waf er processing system 200 includes a process chanber 202, z?agf\l\/aﬁ.éN 2004

transfer chanber 204, and a | oad | ock chanber 206, respectively. The
process chanber 202 is simlar to the chanber 105 of Fig. 2 in many
respects, however, the rectangular slotllval ve is replaced with an annul ar
ring valve, designated at 1 -7 JUN 20% 11 reference nuneral 210 which

peri pher al Lrcles erally middle interior ortign of, 6 the process
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actuated and thereby noved between the open and clc tions via an
act uat i on EVYBENDIDandiam the psetasscshaner 262,:a¢ viltke wiesaribet dn gosater

portion 2 : ring valve 210, as may be desired. According to one

exenpl aryz%r,%gftl)mﬂ’r%gnt of the present

The second, closed ring valve position is illustrated in Fig. 4b, designated
at reference numeral 217 in which the ring valve 210 sealingly engages a top
interior portion 218 of the process chamber 202 about a periphery thereof.
Simultaneously, when in the closed position, a bottom portion of the ring valve 210
engages a portion 225 of the process chamber 202 to seal the process chamber
from the transfer chamber. Preferably, the ring valve 210 is actuated and thereby
moved between the open and closed positions via an actuation member 220
which selectively exerts a force upon a bottom portion 220 of the ring valve 210,
as may be desired. According to one exemplary embodiment of the present
invention, the actuation member 220 includes an internally threaded screw/bore
arrangement in which the rotation of an internal screw member within a threaded
bore results in a variation in the vertical position of the ring valve 210 within the
process chamber 202. Alternatively, for example, a bellow type fluid actuator may
be implemented. Any manner of actuating or otherwise manipulating the vertical
position of the ring valve 210 may be utilized and any such actuation device or
system is contemplated as falling within the scope of the present invention.



I nvention, the actuation nenber 220 includes an internally threaded

screw bore arrangenent in which the rotation of an internalq JcrjdyNnROBér
within a threaded bore results in a variation in the vertical position of
the ring valve 210 within the processnéhanber 202. Alternatively, for
exanple, a bellow type fluid actuator be i npl enented. Any manner of
actuating or otherw se mani pulating the vertical position of the ring
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cont enpl atvalvet Be0rseaingiyl eregadies @Qop@n@:@ﬁtpbﬂi&dzmﬁtdf thBechzpiiber 202 in a
center portion thereof and thus defines a top portion and a bottom portion of the
process chamber, respectively. Preferably, the ring valve 210 is associated with
the bottom portion of the process chamber 202 as illustrated in Figs. 3-4b; that is,
the actuator member 220 which manipulates the ring valve 210 is associated with
the bottom portion of the process chamber 202. Alternatively, however, the
present invention contemplates the ring valve 210 being associated with the top
process cha_mber portion. For example, in such an embodiment the actuator
member 220 may be attached to the ring valve 210 and operate to effectively
lower a suspended ring valve 210 down from a first, open position to a second,
closed position which sealingly engages a bottom interior portion 225 of the
process chamber 202.

In addition, the ring valve 210 preferably is composed of a material which is

the same or similar to the process chamber composition. Thus, the ring valve 210
preferably exhibits a coefficient of thermal expansion which approximates that of

the process chamber 202, thus maintaining an effective sealing engagement for



rocess chanmber portion. For exanple, in such an enbodi nent the, act r
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| ower a suspended ring valve 210 down froma first, open position to a
second, closed position which seali ngl;i engages a bottominterior portion
225 of the process chanber 202. In addi?ion, the ring valve 210 preferably
I s conposed of a material which is the sane or simlar to the process
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recess 25%dcVétedst WHith RIopBRIIEES Siove between two positions: a first, closed
position in which the load lock cover 250 is lowered within a shallow T-shaped
recess 252 and sealingly engages and thereby isolates a portion of the load lock
chamber 250 (corresponding to the recess 252) from the transport chamber 204,
and a second, open position (as illustrated in Fig. 3) wherein the load lock cover
250 is lifted or otherwise moved out of the recess 252 in order to bring the recess
portion 252 of the load lock chamber 206 into fluid communication with the
transfer chamber 204,

The load lock chamber 206 further includes a load lock cover actuator 254
which is operatively coupled to the load lock cover 250 and operable to move the
load lock cover 250 between the open and closed positions, respectively. Any
actuation mechanism may be utilized and is contemplated by the present
invention. In addition, the load lock chamber 206 includes a plurality of pins 256
operated by a pin assembly 258 to position the wafer W vertically into a wafer
transfer plane 260. Lastly, the load lock chamber 206 includes a pump (not
shown) associated therewith which is operable to pump down the recess portion



portion 252 of the load | ock chanmber 206 into fluid comrunication with the
transfer chanber 204. The |oad | ock chanber 206 further inc{gded N DBk

| ock cover actuator 254 which is operatively coupled to the | oad | ock
cover 250 and operable to nove the Ioaq | ock cover 250 between the open
and cl osed positions, respectively. Any 4actuation nmechani sm may be
utilized and is contenplated by the present invention. In addition, the
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to the process chamber 202 (after opening the ring valve 210 associated
therewith). Upon the wafer W entering the process chamber 202 and the wafer
transfer assembly exiting the process chamber 202, the ring valve 210 is moved
to the closed position, thereby fluidly isolating the process chamber interior from
the transfer chamber 204. Since the transfer chamber 202 has remained at its
process pressure throughout this entire process, processing can commence
therein immediately without a pump and vent cycle associated therewith, thereby
decreasing contamination within the process chamber 202 and improving
processing throughput.

The above feature has been described in conjunction with a single load

lock chamber 206, however, the present invention contemplates such operation
with multiple load lock chambers, preferably two such chambers 206. In such a
case, while a wafer is being transferred from one load lock chamber to the
processing chamber for processing, the second load lock chamber concurrently
contains a wafer and is pumping down to the processing pressure. Consequently,
as soon as a wafer is removed from the process chamber 202, another is



the transfer chanber 204. Since the transfer chanber 202 has renai ned at
Its process pressure throughout this entire process, proce%3|28 can
commence therein imrediately without a punp and vent cycle

therewi th, thereby decreasing contam nation within the process chanber 202
and inproving processing throughput. TRé above feature has been descri bed
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extended p05|tlon (Fig. 5) and a retracted position (Fig. 8). In addition, Figs. 7a-

7d illustrate a sequence of successive movements between the extended and
retracted positions, respectively. As illustrated in Figs. 5 and 6, the transfer arm
300 can rotate about an axis on a platform 302 to move an end effector 304 for
alignment with openings in the load lock chamber and process chambers,
respectively.

The prior art transfer arm 300 includes an elongated base arm 306 which is
rotatable in a level plane about a base axis 307a; a forearm 308 is rotatably
coupled to the base arm 306 at an opposite end about a forearm axis 307b. The
forearm 308 in turn is rotatably coupled to a wrist member 310 for rotation about a
wrist axis 307¢c. As seen in Figs. 5-7d, the prior art transfer arm 300 includes
multiple arm members which rotate about a plurality of axes 307a-307c. Although
such an arm 300 provides for compact movements, the plurality of joints and
rotational arm members provide the potential for particulate contamination due fo
the frictional engagement of such arm members against one another and their
movement about the multiple axes. In stark contrast, the wafer fransfer system of



retracted positions, respectively. As illustrated in Figs. 5 and 6, the
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ext er nal _port 410 by which a wafer Wmay enter the system 400 from

an external wafer cassette (not shown). Preferably, within the transfer
chamber 404 r estipberablynaithin tthe iensferaghamban 404 besidesha ovafer fianglee axis s

wafer movepaLbLANHEH aXifbidtaxis afks Shovalient transfer arm 414 rotates. The
wafer transfer arm 414 includes an elongate transfer member 416 having
generally U-shaped end effectors 418 at each distal end thereof. The transfer arm
414 rotates about the axis 412 at least 180° and may rotate a full 360°, as may be
desired. In rotating 180°, the transfer arm 414 is operable to move between two
substantially identical transfer positions (as illustrated in Fig. 8a), wherein each of
the transfer positions correspond to an end effector 418 within the load lock
chamber 406 and the process chamber 402, respectively. As will be discussed in
greater detail below, the transfer positions correspond to method steps in which a
wafer W is transferred to or from the process chamber 402 and the load lock
chamber 406. In such an instance, the internal access port between the load lock
chamber 406 and the transfer chamber 404 is open as well as the access port
(e.g., the ring valve 210 of Figs. 3-4b) between the transfer chamber 404 and the
process chamber 402. Therefore in the instance illustrated in Fig. 8a, the load
lock chamber 406 and the process chamber 402 are in fluid communication with
one another via the fransfer chamber 404.



waf er transfer arm 414 includes an el ongate transfer nenber 416 having
generally U shaped end effectors 418 at each distal end tﬁezﬁamm
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: simple than the multi-axis, multi-jointed articulated transfer arm 300 of the prior art

(Figs. 5-7d). Instead, the transfer arm 412 is a single, elongate member which
provides single axis wafer movement during wafer transfer about the axis 412.
Such single axis wafer movement reduces particulate contamination by avoiding
multi-axis movements and the frictional engagement of multiple moving members
inherent in such arrangements.

In the system 400 of Figs. 8a and 8b, the housing 401 is generally circular
to accommodate the generally circular transfer movements of the wafer transfer
arm 414. According to an alternative embodiment of the present invention, for
systems requiring a more compact housing footprint, a system 450 employing a
generally elliptical system housing 452 is provided, as illustrated in Figs. 9a-9d. In
Figs. 9a-9d, a wafer transfer arm 454 rotates about the axis 412. The transfer
arm 454 differs slightly from the transfer arm 414 of Figs. 8a and 8b in that the
arm 454 contains end effectors 456 at each distal end that rotate about an end
axis 458 in a controlled manner (i.e., as a function of the rotational position of the

arm 454 about the center axis 412). In the above manner, the length or space
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transfer path.

The wafer transfer arm of Figs. 8a-9d illustrate wafer transfers between the
process chamber 402 and a single load lock chamber 406. According to another
embodiment of the present invention, the wafer transfer system may be employed
with multiple load lock chambers (preferably two such chambers) in order to
further improve processing throughput over prior art systems. In some processing
operations, the processing cycle time is less than the pump and vent cycle time
associated with establishing a process environment pressure within the load lock
chamber. In such an instance, although the processing of a wafer in the process
chamber is complete, the system must wait for the load lock pressure to equalize
the process chamber pressure, resulting in dead time in the process chamber
where no wafer processing is occurring. According to the alternative embodiment
of the present invention, the process chamber maximizes its processing efficiency
by maintaining processing of wafers therein substantially constantly, with
processing discontinuing only for the time necessary to swap the processed wafer
with a new, unprocessed wafer. Using the multiple load lock chambers generally



orientation, the end effectors 456 are rotated to their retr

orientations. .Therefore, as illustrated in Figs. 9a-9d, Zf?edjuNf 380@3
456 (and therefore the wafers W travel between the chanbers 402 and 406
in a generally elliptical transfer patE9 The wafer transfer arm of Figs.
8a-9d illustrate wafer transfers between”th process chanber 402 and a
single | oad | ock chanber 406. According to anot her enbodi nent of the
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chanbers 4
position (i.e.,swapping wafers between chambers 408b and 402), the other

transfer arm 512a (illustrated in phantom for clarity) resides in a neutral position,
thereby allowing the other load lock chamber 406a to pump down to the process
environment pressure.

Both transfer arms 512a and 512b of Figs. 10a and 10b preferably swap
wafers W-between their respective load lock chamber and the process chamber
402 within a wafer fransfer plane. In order to avoid the transfer arms 512a and
512b from interfering with each other, each arm 414 is positioned generally within
the wafer transfer plane, however, each is positioned at a slightly different vertical
position, as may be appreciated.

Figs. 10a and 10b illustrate a system housing 501 which is generally
circular in shape to accommodate the generally circular transfer paths of the
transfer arms 414 about their respective axes 512a and 512b. Alternatively, if a
smaller system housing footprint is needed or desired, a system as illustrated in
Figs. 11a-11d, designated generally at reference numeral 550, is provided. The
system 530 has a generally rectangular system housing 552 including a generally



406b are operable to punp and vent a wafer therein down to a a{ ﬁifﬁv
envi ronment tenperature and wafers are transferred to and fro éﬂﬂ}b
chanber 402 via two single axis wafer novenment transfer arns 414 which
couple .to and rotate about separate aéss 512a and 512b within the
transfer chanber 404. As illustrated i Fig. 10a, when one transfer arm
512b resides in a transfer position (i. smapplng waf ers between chanbers
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wafer W is then loaded into the recess portion 252 via the access port 262, 410 of
the load lock chamber 206, 406 at step 604 and the recess portion 252 is then
pumped or otherwise evacuated to equalize the pressure between the recess
portion 252 of the load lock chamber 206, 406 and the transfer chamber 204,
404/process chamber 202, 402 at step 606.

Once the pressure equalization has been obtained, the load lock cover 250
is lifted via the actuator 254 and the ring valve 210 is moved to an open or
retracted position 212 via the actuator 220 at step 608, thereby bringing the
recess portion 252 of the load lock chamber 206, 406 into fluid communication
with the process chamber 202, 402. The wafer W within the load lock chamber
206, 406 is then lifted into the wafer transfer plane 260 via the pin assembly 256
at step 610 and the transfer arm 414 is rotated from the neutral position of Fig. 8b
into the transfer position of Fig. 8a at step 612. The wafer W is then lowered onto
the end effector 418 of the transfer arm 414 at step 614 via the pin assembly 256
and the transfer arm 414 is rotated 180° to thereby transfer the wafer W from the



The systens 400, 450 of Figs. 3 and 8a-9d may be utilized in accordance

with a nethod of serially transferring wafers to and from a e
chanber, One exenplary nmethod is illustrated in Fig. 12 and%?;rgi@tggngt

reference nuneral 600. The nethod begins at step 602 with a system
initialization, wherein the transfer arh 414 is rotated into the neutral
position, the load | ock cover 250 associated with the |oad | ock chanber
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wherein vvgﬁeléé)dgﬁ%ggssétlhn‘ggg?ﬁ% the transfer of another unprocessed

The method 600 of Fig. 12 advantageously reduces particulate
contamination and increases throughput over prior art systems by maintaining the
process chamber at the process environment pressure throughout the load
process 600. Thus the process chamber 202, 402 avoids a pump and vent cycle
each time a wafer is transferred thereto. Although the method 600 provides
several advantages over prior art systems, process throughput may be further
improved using muitiple load lock chambers such as those illustrated in Figs. 10a-
11d. A method 700 of transferring and processing wafers in a processing system
is illustrated in Figs. 13a-13c.

At step 702 of Fig. 13a the system 500, 550 is initialized; that is both
transfer arms 414 are in neutral positions, both load lock covers 250 are closed
and the ring valve 210 is closed. Thus the recess regions 252 within the foad lock
chambers 406a and 406b are fluidly isolated from the rest of the system. An
unprocessed wafer W is then inserted into one of the load lock chambers 410a via
an external access port at step 704 and the recess portion 252 of the load lock

chamber 410a is then pumped down to the process chamber pressure at step



wafer into the | oad | ock chanber recess 252 is initiated at tip 624. The
met hod 600 then returns to step 606 and the recess portion 45 &UN @@Dlpad
| ock chamber 206, 406 is punped down to the process environment pressure
and the various nethod steps are repeated. In this next case, a wafer
resides in both the |oad | ock chanber @%6, 406 and the process chanber
202, 402. Thus at step 610, both wafers are lifted into the wafer transfer
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of Fig. 149cFE8vEN 250l 35ialling thd bl BSNGN 255 WP te ARl 29 LR ot e
414 are |r72ﬁauﬂ'hel ru1rg)$natvieoﬁ$0 mam@n Io@adehcm@tepmﬁ&(lh@rtmr@f@sgﬂn apd the

ring val ve 210, recess reg| ons 252 within the |oad | ock
clha?rbers AFEC gaﬁ‘érfés"f 5153 mQyestta Walsri\ frenm etlogd IQ%C@BB%Fm An

unprocesseﬁ%%e\/yrbéewEHaﬂnBéPQbﬁdm\st f’iﬂ éﬁ’cii?zh S
step and port 2 of

410a via an external access port at reces
the | oad lassk 13bhanblete 4hak initallyheo waqueﬁ dn\metprocdass mhandes Zm,rrbez

17 JUN %) 2 70 | et 708
na r ocedaMiyeRs Sufmieriiva RS \gafer BRASeE heRds: 228y 2k b kiuds Wonar o1
i's in the wafereqe. Céﬁw@mrsm?é.‘p’«.), 402 at this tine), tw different sets of

steps 712 and 714 begln to occur in parallel because two |oad |ock
-chanbers exi st .The wigfeyeWV is1 depesiteddiasthenerosess chamberi202, 402 (anst ktersined

waf er W W Rhambers) via the pin assembly therein at step 730. The transfer arm 414
associated with the axis 512a is then rotated into the neutral position at step 732.
Once in the neutral position, the transfer arm 414 associated with the axis 512a
will not interfere with the load lock chamber 406a. The load lock cover 250 for the
load lock chamber 406a and the ring valve 210 of the process chamber 202, 402
are then closed at step 734. At this time no processed wafer was swapped so no
wafer removal occurs at the first load lock chamber 406a at step 736, however,
later in the process 700 such a swap will occur.

in parallel with the step set 712 is another set of steps 714 associated with
the second load lock chamber 406b. While the first load lock chamber 406a is
swapping its wafer with the process chamber 202, 402, another unprocessed
wafer W is inserted into the second load lock chamber 406b via the external
access port 410b at step 750. The external port 410b is closed and the chamber
406b is then pumped down at step 752. Once the pumping is complete at step
754 and the processing is complete at step 756 (corresponding to the wafer
transferred initially from the first load lock chamber 406a), the wafer W in the
second load lock chamber 406b is moved into the wafer transfer plane 280 at step



the | oad | ock chanber 410a into the wafer transfer plane ZQOZEiUE@f img the
| oad | ock cover 250 and actuating the pin assenbly 256 vi or
258 at step 720. The ring valve 210 is then opened at step 722 and the
transfer arm 414 associated with the f5 st axis 512a noves the wafer W
fromthe |load | ock chanber 410a to the %rocess chanber 202, 402 at steps
724, 726 and 728 (see Figs. 13a and 13b). Note that initially no wafer is

inth .ch A I h f t f
of stepe T3P 03 TRONngR fua £o0en 2504 St e 56 Seiatonsd B 5 Fho'ai o "
i's deposi tihd transfdrearmn aciesassotMTtEE 'willD Secd? 29128 sWapstheDMfroEBeEReT S)
via the pin assenbly therein at step 730. The transfer arm 414 " associ at ed

with the ¥aferienythiesacead lead lackshamberdOSbrwith the praesissedwader \Wa steps?2.

Once int N r LtEkQn t .er ar 4 associ at.e ,th the axis
Si2a w11 SRl B SRsletrom 234 BRRGe0 Wb DS 38T SRS 1 st
cover 250 rhoved lie theoaeutralcpositiambstr sp6a7anthd ivors NGoserlatestdp 07 dride
process chanber 202, 402 are then closed at step 734. At this tinme no

processed RIBFESINEGSONRNSES- so no wafer renmpval occurs at the first | oad

| ock chanber 4Q\ﬁ§teaﬂ13§tagllmloééﬁ\’l\}h{éﬁﬂﬁgﬁnﬁro}:@és%rd %épwpé'ﬁgﬁ%f t@eg% r@#‘é:sgst Zps

swap Wi ll occur. In par ep set I S” ano
714 associchambenia02, 40Revis dheriidst load Ibdc khainbabd064 Q. théhirdesfeharhigist

| oad | ock chanber, 4064, i Lng. | fer with th hamber 202,

409, anot FREPOLAELRAECIE sl A WP, I B Uiorobeig Biseanted.caidr b

chanber 1 ¥bcedscidifbera02,1002 aAd eRePrBALIrHOR R i8R ol IICKCHEENa.
I s then punpe 0 at step

port 410b is closed and the chanber 406b I wn 752.
Once the PO@pivia the temsfercaren 4il4sassociated withdthehseqmacaxisiFigh. s Thergibret e at

t 756 ' f d,initiall he first
Toad | ook ERAHEEF BBl mEBIclyoh oF i Pleseinveblign: Welee Ralmandsoss
is nmoved iexitdrarhdifferéat loatidoek enambane PRGs adnde B dng VA 200s 2hsEBat( Fi 9.
13c) when ihez?% ver 250 is lifted via the actuator 254 at step 760 and the

- transfer &f9R 4¥# REddei d5&d thpt WressRRechaler Mibironn ike tsrsonnploacl fankd
waf er froghhhfe? 20BBWIOSE phSssehME the! BRILMES WiKEr RiP BESRRbVA £om"! @

steps the second load lock chamber at step 774. The method 700 then continues at
step 750.
~ As can be seen from the above, the method 700 of the present invention
enhances the utilization efficiency of the process chamber 202, 402 by
immediately swapping a new unprocessed wafer therein as soon as wafer
processing is complete. Because both load lock chambers 406a, 406b work
generally in parallel, while one is swapping wafers with the process chamber 202,
402 the other is getting a new unprocessed wafer and initiating a pump and vent
cycle without impacting the process environment in the process chamber.
Although the invention has been shown and described with respect fo a
certain preferred embodiment or embodiments, it is obvious that equivalent
alterations and modifications will occur to others skilled in the art upon the reading
and understanding of this specification and the annexed drawings. In patticular
regard to the various functions performed by the above described components
(assemblies, devices, circuits, etc.), the terms (including a reference to a “means”)

used to describe such components are intended to correspond, unless otherwise



762-768. The transfer arm 414 associated with the second axis ,512b is then
noved to the neutral position at step 770, the. doors close aﬂ‘ﬁnﬁ@hﬁ?ﬂgﬂuj
processi ng commences. Note that although the first unprocessed wafer W
entered the process chanber 202, 402 via the first |load | ock chanmber 406a
and the transfer arm414 associated w th the first axis 512a, the wafer,
upon bei ng processed, exits the process chanber 202, 402 and gets

transferr t he, se | ock, chanb 406b via the transfer .aym 414
associ at eﬁﬂ%ﬂ’?ﬁ]h@ ?@%%&%%"EMB‘PHTH&E@%% S &P |eﬁ’g f‘t"bcqtoﬁ‘e ch lary
met hod 70Qiecribbe G6BPOAENL TVENHhEN. is WahefionARt %gu%?bnt)?xb{reﬁr@l% hf hst ent
| oad | ock chanbers. Thus, once the ring valve 210 is closed at step /72 of

Fig. 13c, strusturally egeivstent ixthe disglosedstrietuse sdrich pedamsthe funictiohén the06b

will be pr S t f i || be renpved fr t he. second
'oad Tock (Hamo0e Bt SribaRT SRkl dotre REenEdR: huaddlin. 618 %50
As can be peeticular feattieeoftiey invehtien meih hdvd eedl dibBBsed QFEN FedpREe RS oAy
enhances the aélllzatlon efficiency of the process chanber 202, 402 by

i medi at el REERYSG! sMRadimBpise cich degatilie anay rher epmbinedswith ere wafraere
processi Nyt : d r k
Genor ai 1y aér CBIRRE P Btk Shihien A iy UBERE] fnd AiRepfisaudibr
chanber 2Gy giv@?ot particuteerapplicatedt.i ng a new unprocessed wafer and
initiating a punp and vent cycle wi thout inpacting the process environnent
in the process chanber. Although the invention has been shown and descri bed
Wth respect to a certain preferred enbodi nent or enbodinents, it is

obvi ous that equivalent alterations and nodifications will occur to others
skilled in the art upon the reading and understanding of this
specification and the annexed drawi ngs. In particular regard to the
various functions perfornmed by the above descri bed conponents (assenblies,
devices, circuits, etc.), the ternms (including a reference to a "neans")
used to describe such conponents are intended to correspond, unless
otherwise 1 7 JUN 2004 24 indicated, to any conponent which perforns the
specified function of the



descri bed conponent (Le., that is functionally equivalent), even though not
structurally equivalent to the disclosed structure which per flégriose 20@4
function in the herein illustrated exenplary enbodi nents of the invention.
In addition, while a particular featur? of the invention nmay have been

di sclosed with respect to only one of several enbodi ments, such feature
may be conbined with one or nore other features of the other enbodi nents

as may be ge‘it Egd and advant ageous for any given or particular
applicati June 2004 25 CLAIMS: 1. A wafer processing apparatus,

conprising: a processing chanmber having a top chanber portion and a bottom
chanber portion, respectively; and an annular ring val ve associated with
one of thd.top Awafdreropesdingappadtug, tenfprisirgn chanber portion, the ring

val ve operable to open.the praocessing chanber for access theretq in a
first position? MECRINL GHATRRToREMNONG LIRrRREMDSTOPORIBL L f Hoom

second poghhhir p¥RRSE Ir8spdttivelyngnyal ve in the second position provides a
substantial 'y uniform'surface about an inner periphery of the cl osed

processi ng char@eannularring yalvecassociated gvittndhe ofrthe tapnciersbes porign and

condi tion t,h | Ny 2., Th fer, processing. a atus of claim1l, wherein
the ring VAP PG (Shembar BoriBnitad sineC VlvRePPIRBIR i omsms o7 Rl
chanber pehahfijerdodaédiRsinbianin aaebposifion !t vl cRee ahé Hreésedsity eMarmbeand
abuts the other of the top chanber portion and the bottom chanber portion,

t her eby cd@pPioggssing in gpsaseadmssition, Wheseipdhe giha Yalve in tigeserandapesition
substanti ' r | ey . 3.
The wa er DidSEH kbl REH A RGN 5hfheroRilL Y QORE
the first pposadsiran dhgamitsdr; abeasbywifadilitating eaniféranityhdn oploeessihgt benditions
chanber portion and the bottom chanber portion, thereby decoupling at
| east a pdP€T8h of the top and bottom chamber portions corresponding to an
access port for transfer or retrieval of a wafer to or fromthe processing
chanber, respectively.

2. The wafer processing apparatus of claim 1, wherein the ring valve in the

first position extends from the one of the top chamber portion and the bottom
chamber portion associated therewith and abuts the other of the top chamber
portion and the bottom chamber portion, thereby coupling the top and bottom
chamber portions together and substantially sealing the processing chamber from
external conditions.

3. The wafer processing apparatus of claim 1 or 2, wherein the ring valve in
the first position is retracted with respect to the other of the top chamber portion
and the bottom chamber portion, thereby decoupling at least a portion of the top
and bottom chamber portions corresponding to an access port for transfer or
retrieval of a wafer to or from the processing chamber, respectively.

4, The wafer processing apparatus of any one of the preceding claims,
further comprising an actuation member operatively coupled to the ring valve,
wherein the actuation member is operable to selectively position the ring valve in

the first and second positions, respectively.



4. The wafer processing apparatus of any one of the preceding clains,
further conprising an actuation nenber operatively coupl ed tol%hmerd0fd

val ve, wherein the actuation nenber is operable to selectively position
the ring valve in the first and second2positions, respectively. 17 June
2004 26 5. The wafer processing apparatus of any one of the preceding
clainms, wherein the ring valve conprises a material which is substantially

t he sane a <4,.0p and bottom. chanber ort'on rrateri t here provi di ng a
Substanti oty IR HBRFT RoeRI RPRLRBSLBh 0VL HRS iotiss S REING MaM Dy er
vari at i onsyhdrein ey iy valﬁéaiﬁh%néﬁs%?méﬂﬁl \ﬁﬁl&ﬁ'l& 'sﬁB§tanﬁaIl§r T S‘Qﬁér%s a
processi ng apparatus of any one of the Eﬂ_ece ing clains, “wherein

pr ocessi ngoBhang epotiara| chrsben pesties smptarial,athereby W@Nlﬂmgl] A (mé‘@imntgtlly o
oupl.ed 1o the
o bocosi ng RGBT OTRLFRES byl 198 BiidestRERREmBRE oF5 L VnalidBeR Hterio

oper at i velchanthgylpedcdssindieonditicvsd.er chanber, the load |ock chanber

including a | oad | ock cover operable to nove between two positions,
wherein a first position isolates a portion of the |load | ock chanmber from

t he transfger ch,q,[gqﬁ é‘s@Yq ' nar of the

| oad Iockeechanber %1{) r?ﬂﬁer Qf%wwag%egfsﬁ{rsgéﬁélnBkagn‘%lngﬁglﬂér&é'ﬁ%hber during

a waf er twdlm'émrthefprooemngmbamber profstasran accessoporeand ¢hd eaf@l the | oad

| ock chamber to.the gu 11 Portio,n of the | oad | ock chanber, and wherein
Pp"t"’ﬁ S %'g‘&

a second pUSPRIEN 8 CBERTIEEYer brings the portion of the |oad
| ock chanber inf gahéial Ghaﬁ%FrBBbfagg.rSRﬁ?cM&@% E&;g%é p%ﬁgsfnﬁ%@mr Vif'the

transfer of a wafer between the e processi ng
chanmber. BAccEs®pos and processing apparatus of any one of the pr ecedl ng

clainms, furth soci a por tlon th | oad
| ock chanber, eé\/\ﬁéﬁi?# MB%@%%%XFQHP&%%@S ?ea{ in the
portion ofiodkendraBer inbREnCA e ckizenett 6§eﬂa9féjtd A6le %@W@éeﬁ ﬁ/vcb n t he first
position, thereby substanti al Ity mat chi ng yressure in the portion of the
| oad | ock ROsEigpsr Wherain z first posifion isolates a po on of the load lock chamber from

the transfer chamber, thereby allowing a pressure in the portion of the load lock

chamber to differ from a pressure in the transfer chamber during a wafer transfer

from an ambient pressure environment external the load lock chamber to the

isolated portion of the load lock chamber, and wherein a second position of the

load lock cover brings the portion of the load lock chamber into fluid

communication with the transfer chamber for transfer of a wafer between the load

lock chamber and the processing chamber.

7. The wafer processing apparatus of any one of the preceding claims,
further comprising a pump associated with the portion of the load lock chamber,
wherein the pump is operable to reduce a pressure within the portion of the load
lock chamber when the load lock cover is in the first position, thereby
substantially matching a pressure in the portion of the load lock chamber with a

pressure in the transfer chamber and the processing chamber.

8. The wafer processing apparatus of any of the preceding claims, wherein

the processing chamber comprises an ion implantation processing chamber.



pressure in the transfer chanber and the processing chanber. 8. The wafer
processi ng apparatus of any of the preceding clains, wherein17tJee 2004
processi ng chanber conprises an ion inplantation processing chanber. 17
June 2004 27 9. The wafer processing apdaratus of claim8, wherein the
processi ng chanber conprises a plasma inmmersion ion inplantation
processi ng chanber. 10. A wafer processing apparatus, conprising: a
processi ng chanber having an access port for transferring a wafer thereto
or retrieving a wafer therefrom and a ring valve within the processing
chanber, tdie riTie \@fde MBSSAINGE dpbardRse oP UMREB, ! WhcPSR fné)gb?ocm gin
the ring valve in the first position opens the access port r access to
t he procesbARbeticantisises aplasme immessioal ion implantatiorsprosagsipgshambercl oses
the access port. 11. The wafer processing apparatus of claim 10, wherein
the ring valve has an annular shape wth a substantially uniforminner

peri pheral1osurmawgfer&océgmq%gé@ram@@gﬁ@r@mgappar atus of claim10 or 11,
wherein the ring valve int second position is p05|t|oned wi thin the

processi ng chafb@fotasstsachAGder Ravipg @raagceste Pobl fon Geasieing et evafepor t
to prevenyy &@’,&;6 ﬁé\hﬁga%?f%rﬂ?érgfromcgﬁﬂber processing environnent, and

wher ei n the annu rovides a substantially uniforminner

peri pheral surfaauagfuﬂve! lnéithini dhe sabogssitig rdhamiidre tieatring Valeeedyerable to
ons th rein, 13. The wafer

f [itat f ndi t
pfgl:e'ss?n' n&ﬁpﬁl & mtgpocest?%{%g V@rer%'héhﬁgmﬂov%e iptheiirst Bpsitian opeRBHS t i on
of the ringc¥ad WRrans a&&serﬁcm%s F&e%@ﬁ‘{gbéﬁaﬁﬁ?ﬁ“?ﬁ& %Héllrgr{q rl@ in HMTE:

14. The wafer processing apparatu one o wherein
the pr océesﬂm@pohiaﬂbe:iosfeartheeccewmntses atop interior portion and a
bottominterior portion annularly separated, thereby defining an annul ar
spacing therebetween, and wherein the access port interfaces with a

portion ofiit he Tmeéféf' pRITRIMg é;sparaddsqwofmﬁﬁm WierellftHY 96 o8iva hagharoer ,
and wherein the ring valve inthe 17 June
annular shape with a substantially uniform i mner penpheral surface.

12.  The wafer processing apparatus of claim 10 or 11, wherein the ring valve
in the second position is positioned within the processing chamber to sealingly
engage and thereby close the access port to prevent contamination of a wafer
chamber processing environment, and wherein the annular ring valve provides a
substantially uniform inner peripheral surface for the processing chamber thereat,
thereby facilitating uniform processing conditions therein.

13.  The wafer processing apparatus of any one of claims 10 to 12, wherein a
composition of the ring valve and the processing chamber is substantially the
same.

14.  The wafer processing apparatus of any one of claims 10 to 13, wherein the
processing chamber further comprises a top interior portion and a bottom interior
portion annularly separated, thereby defining an annular spacing therebetween,
and wherein the access port interfaces with a portion of the annular spacing to

allow access to the processing chamber, and wherein the ring valve in the



28 second position occupies the annul ar spacing, thereby coupling the top
and bottom portions together by sealingly engaging the top didubet0dn
portions, respectively. 15. The wafer processing apparatus of claim 14,
wherein the bottominterior portion of2& he processing chamber includes an
annul ar |ip about an inner periphery thereof, and wherein the ring valve
engages the annular lip in the first position. 16. The wafer processing
apparatus of any one of claims, 10 to 15, furthe onpri sjng an actuator
oper at i veISS?CBB@p?%%tEQ'b OCHEPIEP ey anpwar a%P@CHEertbsre@m SOUPr'iﬂEE the,dopi ad val ve
bet ween t itioid Porfdith SOGFARE BYSséIpfy hBBamE! theehop ahet bbemBbflons,
processi ng apparatus of tlaim 16, whérein the actuator conprises one or
nore gear resRPEYEMW assenblies, wherein the gear turns the screw which
engages a bottom portion of the ring valve, and a turning of the screw
adjusts a vertical position of the ring valve within the processing

chanber. 1%. Ththewahfsr Froeessing Fpparstas afusiaini 1anwHeneinaheChatidim ideribp 17,
further conprising: a transfer chanber coupled to the Eéocesm ng chanber

via the ad®Ean gioie papepssindfhanel inshidssr ago@nelart ip tahoutr ansineer
hanber . ol e ot
water 1 nt GeRASACtICRG, aRdHERTEIN B8 ik DiveXh PR heNiruiain FEBRLSES, 5,

menber wi tplositionhe | oad | ock chanber, positionable between an isolation
position and a non-isolation position, wherein in the isolation position
the isolation nmenber sealingly engages a portion of the load |ock chanber

associ at edggwi t d C b r{R t4 . t he
Cranstor b a wiEoRaleiatdopsting MEDRREUACHO ARy RS of RERSOY0 B6) 15, fubiier |
chanber acosy¥isig anwictuaior dperativeiy gopplek tositheg rognsalvepasdvwopdriable ke 17

Sﬁgei gg?g Icg\ﬁt trh%nnsr{ge\gal\(}g %gR\?éenaﬁ% ftlrg{a at% ggggns Bgsiﬁgﬁgb}ggbecﬁ&giy\{mer el n when
17. The wafer processing apparatus of claim 16, wherein the actuator
comprises one or more gear and screw assemblies, wherein the gear turns the
screw which engages a bottom portion of the ring valve, and a turning of the
screw adjusts a vertical position of the ring valve within the processing chamber.

18.  The wafer processing apparatus of any one of claims 10 to 17, further

comprising:

a transfer chamber coupled to the processing chamber via the access
port; and

a load lock chamber coupled to the transfer chamber, the load lock
chamber including:

an access port for receiving a wafer into the load lock chamber; and

a selectively positionable isolation member within the load lock chamber,
positionable between an isolation position and a non-isolation position, wherein in
the isolation position the isolation member sealingly engages a portion of the load
lock chamber associated with the load lock chamber access port, thereby
permitting the transfer of a wafer to or from the load lock chamber via the load

lock chamber access port without impacting processing conditions within the



menber is in the non-isolation position the portion of the | oad | ock
chanber is in fluid conmunication with the transfer chanber . 1719ne2Ae4 waf er
processi ng apparatus of any one of clainms 10 to 18, further conprising an
actuat or operatively coupled to the isot%tion nmenber, wherein the actuator
I's operable to selectively position the isolation nmenber in the isolation
position and the non-isolation position, respectively. 20. A nethod of

accessing er 0cessj appar at us, ¢ rising the steps.of:. noving an
annul ar ¢ ARSTRIETRST AT B RrBESadng ghamianb anch wisreln whpadhe [selatiaon wner o
the annul anembBgisVialtN@ ndAAsHIBEGY pESIEISn 1RE pBHRMOfMAe AoAERek RREMMRY is e

pr ocessi n%&lchanber, thereb%/'b{)er mtting access thereto, to a second position

wher e t he Talishepramunicaiopavivieths tsamsfer pliambess port, thereby prohibitting
access to the processing chanber, wherein the annular ring valve has a
substantially uniforminner peripheral surface, thereby facilitating

uni f or m prigces Sthegvafep pedddseig aﬁ:rﬁd”rhfustdf%rgfméﬁélai@nﬂm'@@& fupgeri n the
second position, 21. The nethod of claim?20, wherein the step of noving an
annul ar r CRERFSINGAN Astuatorsererglively spvplgdda the ispiation mpeberi weesgin thepl ed

t her et o, Bt ' t r : lar ring
val ve to \reri%\;ﬁjeaﬁ?ﬂg Iﬁ%ﬂ\%g?&ge%ﬂ \r,o #%EQP itﬁéﬁéép%tsll flﬁlrﬁl?%qﬁ#é@gsg@léé

posi ti on. pRgitioMtendierenh-isblatioaiposiibn, véepeetivelgct | vati ng t he actuat or
conprises turning one or nore gears coupled to one or nore screws,
respectively, thereby rotating the screw, wherein the screwis coupled to

L1 1, 30 bl Soeroddials ptsgesnad Bpble S GpeL i

screw within the processin Ing a vertical “position
of the ristepsdfve within the processing chamber. 17 June 2004 30 23. The

met hod of any . | ai s, 20.t0 2 further conpr.ising the step _of
transferring a%@é afcf}gﬁpglalrdg’@ Ivﬂlc%,lﬁ Wﬁ@ﬁb@rprPSQ%)ﬂ%g pﬁ}%‘gét%%'i ﬁ%mcﬁafrﬂfﬁter
through pobitianskiesrecthardifiular2dng VARergidiaglyodoaHoOpBcRianCh@ia®s mitt bp 23,
further conprising the steps of: transferring a wafer to the | oad | ock

chanber, WMEPEIGPSEING ehanber, Hogrebypesmitting access thereto, to a second position
where the annular ring valve blocks the access port, thereby prohibitting access

to the processing chamber, wherein the annular ring valve has a substantially
uniform inner peripheral surface, thereby faciliftating uniform processing
conditions within the processing chamber when in the second position.

21.  The method of claim 20, wherein the step of moving an annular ring valve
comprises activating an actuator operatively coupled thereto, wherein the
activated actuator exerts a force on the annular ring valve to move the ring valve
from the first position to the second position.

22. The method of claim 21, wherein activating the actuator comprises turning
one or more gears coupled fo one or more screws, respectively, thereby rotating
the screw, wherein the screw is coupled to the ring valve and the screw rotation
alters a vertical position of the screw within the processing chamber, thereby
altering a vertical position of the ring valve within the processing chamber.



the | oad | ock chanber containing the wafer is fluidly isolated fromthe
transfer chanber; changing a pressure in the portion of the Iolkte 2684
chanber to substantially equalize the é)ressure therein with a pressure in
the transfer chanber; bringing the por3ton of the |oad | ock chamber in
fluid conmunication with the transfer chanber; and transferring the wafer
fromthe |load | ock chanber to the processing chanber via the transfer

hanber . T t f ' 2 24, furth I Si
Cha'oten & 1 e PR frarl Ynehf ol 28822 RutbsEomartiic PRatPRRE ook
chanber cardrefering a Waerhahes 16&d fdcki dHaynberab #e grd&s@m@tdr@mﬁérqmdd@m
transfer chanber. 26. The nethod of claim 24 or 25, wherein changing the

pressure iantramgfer glaamben of the | oad | ock chanber conprises evacuating an
anbi ent environnent fromthe | oad | ock chanber portion using a punp until
a pressure in the load | ock chanber portion substantially equalizes the

pressur e i24.t helHe metfoey ofcdrandies of AdimA20es Redhather cantiriging the Aep@ber to a
waf er processi n% apparatus _containing a | oad | ock chanber and R%F_Processi ng
chanmber, conprit ”ﬁ'gé)rf'ﬂg agyaies to dhe lgad logk ghambes: wherein gbleasba rertiemef | oad
| ock chanmigs 1640 BAK EnAhBER 3hidhing RAERTARer 1Y MR iSHREd Hot R frbfidhef
wafer froman external warer locatTon to the portion of the load "locC
chanber; ehamberi ng a pressure between the portion of the |oad | ock chanber

RS A e R R N e
vafer fromubBntiamd éqfdiizé NHED PredSurk MhaPERC ORI RO prédiiFBely B8 dtransfer
chamber;
bringing the portion of the load lock chamber in fluid communication with
the transfer chamber; and
transferring the wafer from the load lock chamber to the processing
chamber via the transfer chamber.

25.  The method of any one of claims 20 to 24, further comprising the step of
lowering a load lock cover over the portion of the load lock chamber containing
the wafer to fluidly isolate the portion from the transfer chamber.

26. The method of claim 24 or 25, wherein changing the pressure in the
portion of the load lock chamber comprises evacuating an ambient environment
from the load lock chamber portion using a pump until a pressure in the load lock

chamber portion substantially equalizes the pressure in the transfer chamber.

27. A method of transferring a wafer to a wafer processing apparatus
containing a load lock chamber and a processing chamber, comprising the steps
of:

fluidly isolating a portion of the load lock chamber from the processing
chamber;



fluidly sealing the processing chanber fromthe | oad | ock chanber via an
annul ar ring val ve. 28. The nethod of claim 27, wherein fluidifyunedPe4ing
the portion of the load |ock chanber fromthe processing chanber conprises
nmoving a load | ock chamber cover from3h open position to a cl osed
position, wherein the load | ock chanber cover in the closed position
sealingly engages the portion of the load |ock chanber. 29. The net hod of

claim27 or 28, [ I_nRQi t orti f the,lgad | ock anber into
fluid comuni cé?%%ﬁﬁgdatr\ﬁgteﬁz%ﬁﬁg’@e‘g@?ﬁ@[&‘}r?g%blgpaﬁ%& ﬁleego'%ﬁﬂ\ﬁf&ﬁet‘ﬁ%dl oad
| ock chanietk clerabef;r om t he cl osed position to the open position. 30. The
met hod of claim27, 28 or 29, wherein fluidly seali n? t he Erocessi ng

chanber from t RSUaZRYI D BresshEgtRstwesinihe pesionof Hie lard leskwhambernand al ve
within th I ' r froma first position to a second position,
TnE PRSIt

wher ein ng valve position defines an annul ar spaci ng between a

top interior (oingingthensbriiobof theridadtieck chambet imao flafd tdranuniegioni with
chanber ar%d t he se(:onq_I ring valve position couples the top and bottom
portions CBGEIPRGESSINGCharAeMet hod of claim 30, wherein the annular ring

val ve has a subsiafirdiah! thel (rate $rof? Ofie S adNidcRr ghél'%%l"itﬁr tﬁ@\%;{?ﬁ;@‘gﬁﬁ%e

surface, thereby facilTtating uniform processing conditions nt
processi nghamereand WAFER PROCESSI NG CHAMBER HAVI NG SEPARABLE UPPER AND

chanber havi ng Kb SeRi i FiRdReRan QIET BT NP APRRSK GoaipBnyia an |~

respecti veinmulaFitmgapeg.at us  further includes an annular ring valve
associated with one of the top chanber portion and the bottom chanber
portion which is operable to close the processing

28. The method of claim 27, wherein fluidly isolating the portion of the load
lock chamber from the processing chamber comprises moving a load lock
chamber cover from an open position to a closed position, wherein the load lock
chamber cover in the closed position sealingly engages the portion of the load
lock chamber.

29. The method of claim 27 or 28, wherein bringing the portion of the load lock
chamber into fluid communication with the processing chamber comprises
moving the load lock chamber cover from the closed position to the open
position.

30.  The method of claim 27, 28 or 29, wherein fluidly sealing the processing
chamber from the load lock chamber comprises moving the annular ring valve
within the processing chamber from a first position fo a second position, wherein
the first ring valve position defines an annular spacing between a top interior
portion and a bottom interior portion of the processing chamber and the second
ring valve position couples the top and bottom portions together.

31.  The method of claim 30, wherein the annular ring valve has a substantially



chanber for processing in a first position and open the processi ng chanber
for access thereto in a second position. The ring valve, in 1hnei2pg4
position, provides a substantially uniformsurface about an inner

peri phery of the closed processing chafber, and thereby facilitates

uni form processing conditions. A nethod of accessing a wafer processing
apparatus is also disclosed and includes noving an annular ring val ve

within a si.ng. .« ween two, positipgns. Jn the first osition
the anna SBFTR WErGE "TeTnate S ifskrorBRety el ‘Gifort Ripebetg ng
chamber ar@dntiiieohewitHr etd pidcessiegemanier eto, and in the second position
the annular ring val ve does not bl ock the access port, and permts access
to the processing chanber. The annular ring valve has a substantially
uniforminner peripheral surface, and thereby facilitates uniform

processing conditions within the processing chanber when in the first
position. Fig. 2





