CHAMBER DESI GN W TH | SOLATI ON VALVE TO PRESE S -0
VACUUM DURI NG MANTENANCE 5 BACKGROUND OF THE | NVENTI ON Field

of the Invention The present invention relates to a vacud®
processi ng chanber having an isol ation valve for preserving a vacuum

in one portion of a chanber while allow ng mai ntenance or other access to

10 anot her portion of the chanber. Mre particularly, the invention

relates to a gate valve that can preserve a vacuum [ n a port?ém a

chanber in order to reduce the anmount of tinme necess ﬁé ﬁ wosﬁm‘ﬂgm

t he chanber after maintenance in another portion of t

Backgound of the Rel ate have been used
to advantage in nmany gm%%%g Wﬁllwm rent
i ndustries. The vacuu R £ um can vary

wi dely from one process or chanber to another. In many applications,
the vacuum chan er W I cooperation with or actually cont.ain
certain eaﬁ %Q{TIQNI further alter the condi tions
in the chamber or performsorre operation within the chanber. Futhernore,
the vacuum 20 chanber will typically contain a wodkpiece that is being
condi t i on&isldgefhgdoventiotber envi r onnent or processed by equi pnent

to. repl ace 1 ho THEPge e&*ﬁgi&ﬁ%@%ﬁﬁ o {sbuke efof RRE Blanthel BN 8 Mo Bfiof fllvd AF' ©
However, opaeivivg 4 bauum in one pbith of alcharhtbe while mnwﬁgriﬂmﬁavanw BABthEr access to
elim nat es the vacuu d| sturbs _other conditions in th chanber,

al | oM esaapberportion abthe chynbasn dare partiqularly.dhe memtwarre'eteeﬁo 8 GAteivehatsan o5
In order e ﬁe%tﬁbédxﬁ'ihéga @ioH O s icHarh & ifr BRIZPRS &e"tﬁé gﬁ&&h:%%n essary to

singularly or in nbi nati on, nmay be use according to the speclfic
appl i cat i eumpdlonmitheichambgeaftes mfaindenaneringinatibeportion of the chamber.

Background of the Related Art
15 Vacuum chambers have been used to advantage in many different processes in many
different industries. The vacuum conditions and the purpose of the vacuum can vary widely from
one process or chamber to another. In many applications, the vacuum chamber will work in
cooperation with or actually contain certain equipment ar members that will further alter the
conditions in the chamber or perform some operation within the chamber. Furthermore, the vacuum
20 chamber will typically contain a workpiece that is being conditioned by the chamber environment
or processed by equipment within the chamber. In cither case, it is frequently necessary or desirabie
to replace the workpiece or certain pieces of equipment in the chamber. However, opening the
chamber to the surrounding environment eliminates the vacuum, disturbs other conditions in the
chamber, allows escape of gaseous components and allows entrance of contaminants. |
25 In order to reestablish a vacuum in the chamber, a variety of pumps, singularly or in
combination, may be used according to the specific application to withdraw gases from the chamber.
As will be recognized, pumps may be designed to operate over a range of gas flow rates and to
achicve a range of pressures. For example, centrifugal pumps are typically used in applications
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As WI |1 be recognized, punps nmay be designed to operate over a range of gas

flow rates and to —....achieve a range of pressures. For exanple,
centrifugal punps are typ| cal I'y" used-i-n.appl i cati ons

2 wher e a’misg s flowrate and only a snmall vacuum pressure
Is desired. On the ot he e'311Rep1aced:ryogem C punps are nost conmmonly
used in applications V\/n rate Is sufficient and a
strong vacuumis desi re Regardl ess of the specifi PATENT
application or the type of purrp |n u e it shoul d be recony.2weket 1256

a significant amount of tinme and energy can be requiBxpasstMail tho BNM0S1970350USN | N
t he chanber. Typically, the anmount of time and energy that is
expended \Mha\ttg%bl@rm%bmc sd onla(mmallzmchmnrm-essure is desipndd epheg&mt Band,
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effici enayuﬂfgmnumﬂ‘sddsheﬁ)ers and the processes that are performnmed

within them JThe results hesg efforfs hav taken a of def ent
10" i rect | BABRIRS AR isits 5P ARG DU SRR R s R b R0

i nt egr at @ cignificart tmaasttrdmhe QAd efergy can be rE@Hﬂ:h'th'lrW P y4RImbR msemtaxhaerdr aw
a vacuumon the order of about 10[err] torr followed by a cryogenic

punp to &¥pigaity.she aanq\mgnf time anthensran that 1b¢mndq4fram@pnw[oeff fo shgupBbinurs

10[ err] .

utilized O‘E%%ll M 7 & purrp £g°ftpp% ‘t‘ﬁ'.!ra"%§ eﬁ%gbﬁ‘\%e? re.grﬁ&{ﬂfrg#tgg: ct has
i ncr egs i b@n}tdwoleé to labtehs:t\%tha F]lebducﬁﬁtydrr]ld Gfﬂﬂm? of vanumhlt;:lhmhhas anditlieprocesses
extend t requency,in Ich 15 t.he st opene

Typi cal - 11 R RHSTORES SABI e | Fhe meLIR-af e SHore hve ket b Qe of differea

i ncjgude aﬂvaioaal ma%nptc, in high dfcﬂ%' dobRéhtiond) YikH a@m@bﬂmmtt FaBRE4ton, a
" I f1ed sectional view of pi cal vacuum

d t .
cﬁg(r)rts)ler ! ?Qr;!s Bysme gan %E@r? todiedyn s vacuum op thapsdegiof Qhwblcé’ tgu@tq“@siiyemogcmc
wor Kpi ecg to establish ? Wh&n%&x%cﬁd{r oflﬁgbam%ugfb YGRS &R‘Ll’h%%\la%h' Yges a

chanber osure wa aving at leas one gas I nlet and an
exhaust onnedgﬂts cff&ad[pum;l:tre atitizedatn minindzespumputime.( Anothehexanple idvelybseifatsat
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target 2ghd chab&Ghdst 68bpened. SOl ated fromthe enclosure wall 24 and
the enclosure wall is preferably grounded, so that a negative voltage may

be mai nt ai ned Typical Macummngeaesses used mthmbmanm efintograted ciscwitsanciydephysieal vapor

y. i nol dehibin CoPFph Al sibor e BORTS VPO sBp AR WElpat 3w oF

suspende¢ypicat vaduam chamber for @hmm tVa;m? rdbpbszt&‘»ﬁ ofineataltoneo & mmsmre orsvdpkpiededs
retr act © 5 o‘i&"ﬂ o Y 'f’he Q&beg % generally includes a chamber enclosure wail 24, having at least
20 one gas inlet 27 and an exhaust outlet 28 connected to an exhaust pump (not shown). A substrate
support member 26 is disposed at the lower end of the chamber 20, and a target 22 is received at the

upper end of the chamber 20. The target 22 is electrically isolated from the enclosure wall 24 and

the enclosure wall is preferably grounded, so that a negative voltage may be maintained on the target

22 with respect to the grounded enclosure wall. A shield 40 may be disposed within the chamber,

25 and may includes an annular, upturned wall 41 on which a clamp ring 30 may be suspended over the

support member 26 when the support member is retracted downwardly in the chamber.



3 In preparation for receiving a new sem conduct or
substrate into the chanber 20, the substrate support nenber 26 is
| owered by a drive mechanism 42 well below the clanmp ring and shield, so
that the bottom of the support nenber is close to a pin positioning

pl atform 36. The support menber 26 includes three or nore vertical
bores (not shown), each of which contains a vertically 5 slidable pin
34. Wen the support nenber is in the |owered position just describggrgnge
bottomtip of each pin rests on the platform 36, aney.DaeketiHpeg12i4 P
of each pin protrudes above the upper surface Exgpuiess Matl Na LEMOSI970361US
menber. The upper tips of the pins define a plane parallel to the upper
surface of t helnpreparation fupaseivingmnewsemiconductar subsirate inte, the gharaher 26, thesubstoate

A convent i ' i

chanber 2B iRl o8 s ng N B Ofanl et AL AME sk st

of t hgl pi it aal boftoin ?f thegagpan ‘.”mwfi“‘r?“ td Beirppesitioning ﬁlattbhtgﬁﬁoﬂhg supgon )

upwardly, to place the upper tips Q e pins agai nst . ynder side of the
subst r ai cTgAper 26 includ ©F BIoss Yartigal baves fio" St ac obphich Faniaips avenicae.

The 15000t giitlaBHGid I Whéi thé Sipport m&%mbf:h? i&h@med%sitiongust escBBEY, theodrtohd tip

mechani smrai ses the support nenber so that the ‘pins Slide down 1n the

support nifeash pin rests on the platferm36 Bd the wencr tp of tash pinipretrudes abnye she ynper Yisfaes

t he suppo gg‘% e#{'j)m . ' [ ke

raise thesgttl}pp ts&r?e er %uggert 3?F@Egﬁ%é%q%ﬁ ry@pﬁ&’!l@ﬁoﬁge%’up?ge su%{%grtg e
cont act s supportimember forgecdipt ofs substyate therdon. upt urned wal | portion 41. The

i nner iameter of the cla ring is typical sized sli I

smal | er than t RO g?“‘@f%ﬂﬁ'@re“%&)‘?ﬁ@ "gﬂ'l?étaﬁé{ggm 15){"_‘” th"t‘gag‘thwméuéﬂge
of tfie submisuBitfite aboGe fhd lﬂ?ﬁ&ttipgm ShowB Y f RPiAdHAS AR REkhbrYA G nove@the pin
position the substrate a set distance fromthe target surface. 20

I n the caplatformupwatdi tpplassths yuperdios nftheininsaseinstrhs Modsr side ofjthe substrate and

depositio . |G ob L o] | i

depost L OQRFARIF iR e et WIRLAUEL Tho RABPLANRPeSRll HGRRIRERRARE

?ppl y![ ngzgzandnbg_l_ Hiftimeehanism af;:s the wppar_tii@mbemt thet wpins s?iﬂptl?wn hethlapunpbmrr:m?:er
arge e . _yoltage excites the argon gas.into a plasma state,

causi ng t RE ‘E'F’@%bf”ﬁﬁgsi"ﬁ’%ﬂ'ﬂ'&r"&t‘i‘ﬁ?ét% Ahe i)‘gl’?f‘ hember bi ased target to

Sputfser materi f H I f i

the Bbstrate, Tag iR mchlints Blay bRy tasd il nfhbid blctitet B B AP AS pesplaty

deposi t edobthet substeate eontactscthe ejrron ring 3Q restingion theupthumad wall portion 4Lir The inmenr
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substrat e,
to shield the edge of the substrate. The support member may continue moving upwardly to position

the substrate a set distance from the target surface.

20 In the case of the exemplary sputtering chamber 20 shown in Figure 1, the deposition process
is initiated by supplying a sputtering process gas (typically argon) to the chamber through the gas
inlet 27, and applying a negative voltage frem a DC power supply 21 to the sputtering target 22. The
voltage excites the argon gas into a plasma state, causing the argon ions to bombard the negatively
biased target to sputter material off the target. The sputtered material then deposits on the substrate,

25 except for a portion of the material which is deposited on the shield, clamp ring, or other intemnal
surfaces or components of the chamber, ARer the film layer has been deposited on the substrate, the
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4 substrate is renoved fromthe chanber 20 by reversing the
sequence of steps by which it was carried I nto the chanber.
While certain inprovenents in the chanber design and chanber consumabl es,
such as the : target 22, have increased the productivity and
efficiency of vacuum chanbers, further inprovenents 5 are desired.
Therefore, there remains a need for a vacuum chanber that reduces the
anount of tine required to draw a vacuum after replacin PATENT
consumabl es or performance of routine naintenance. It Atty. D P‘g"ﬂé”‘
desirable if the chamber could preserve the vacuum i F*efeMulRg, FMP31930341LS

particul ar I, t uld be sirable to _have hanber .t h | sol at es
a freque ﬁf'*’%éfﬂeﬁ'@gﬁ’ %%@@ﬁéﬂ!’@"&ﬂ%x Wﬂ‘@ﬁ’%‘ sequence 3"#‘?”8 ﬁ?m"t"r‘g‘g °8‘F‘°?h e
chanber sftottkedhagbesy @ m ninmal portion of the chanber is exposed to the 10

surroundi ng environnent and the vol une of space that st be evacuated. is
m ni mized.  While certaipyimpaoyementy jathe chaoaber dpgign and chamber consunyghlesfuch asihe

i nventio i irRreRsbi gl GPfiSércl SFvdeligd e m;rﬁg} b EhrdVem

encl osur gzﬁgt\??h%%gl@f rst %ﬁ%‘?dgﬁp&%@al ni%ﬁsyaﬂ;%pl acgg% e nme e@ﬁ, a seaét(s)nd
port$on ondesired. (herefcrd, there vonraknsiaowed foup yecuumabamber thataeducesibe amoyrdof fimgnd

a val ve seat 0 the_inn wal |l . of the ncl osure between the
Fivot ! andetteel ity o Raia! e tlacink soinables o pers R TRCE Bul b RER{E, &
_hav: ng a wmmsl wmbm if shelchirh by cﬁﬁldtp&s_clﬂ_ﬂdleal?ctlﬁll&i uahochmqa.dmpé m’ri]cn@étmh_

i sol ati on t e, be en a gsition_fu retracted i nt.o the housin
and & oot desiatle 0 heth aehumbey B Rate R Festigpdly rplaced consumabigpy chgpRpREnt
engage t Ngor Me/RetS6¥othe SRéDR 8" tRat Gl ¥ MhihirtH poRtRAY of thE RhAmiBerSE eQftited & HHeON
of the 20 encl osure. Anot her aspect of the invention

pro¥d des surrounsing environrhent and thetvelumewof spacetbatumust be evachated is minimized. por t i on
of a physical vapor deposition chanber during replacenent of a replaceable

menber i Lon ofthe chanber. This apparatus conprises
a second%%‘é %oﬁ%ﬁgﬂglﬁ%bbgrt in the ~ chanber, wherein the
secondary val Ve ppdgemtonveh@Seprolides @ physical Adpot Begokitibh ch@Aber bbinprifihgat hanber .
25 The isol ation val ve described above may then be detachably ¢aqu Led

to the sceE\WEp havjes ¢ Brst portion containing a replacesbie by, afesendRaston cigtanin
et Sl 5] A e GATRCA e Aoty s wall pr occ
portion omelosirabetween the first and second portions. The enclosure incorporates an isolation valve
having a housing, an isolation plate, and an actuator for displacing the isolation plate between a
position fully retracted into the housing and 2 position fully exrended into the enclosura to
sealingly engage the valve seat and form a vacuum tight seal with the second portion of the
20 " cnclosure. '

Another aspect of the invention provides an apparatus for maintaining a vacuum in a first
portion of a physical vapor deposition chamber during replacement of a replaceable member ina
second portion of the chamber. This apparatus comprises a secondary valve coupled to a port in the
chamber, wherein the secondary valve can be closed to form a vacuum tight seal with the chamber.

25 The isolation valve described above may then be detachably coupled to the secondary valve
The invention also provides a semiconductor manufacturing system, comprising a plurality

of process enclosures having a first portion containing a process kit, a second portion containing a

5
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5 -wor kpi ece support nenber and a vacuum port, an isolation
val ve seat along the inner wall of the encl osure between the first
and second portions, an isolation valve port along one portion of the 30

i sol ation val ve seat, and a secondary val ve positioned over the isolation

val ve port. The secondary val ve can forma vacuumtight seal

bet ween the encl osure and the isolation plate storage cavity when

the isolation plate is not extended therethrough. |In this nmanner

i sol ation val ve can be I nt er changeably coupled to me,‘%@

the encl osures, such as physical vapor deposition chgggglMail No. EM0S1970361US
The invention futher provides a nethod of replacing a process kit in a

vacuum cRajrsieee support meRibenRidWoacuintilportpdn isdididnnalve séacmm the irtvier wall ufthieo

i solate a f| rst portion of the chanber containing r ogess

from a nepelosyss betwsen dhe ﬁ%%ﬁ?f@rpmse%‘ﬁﬂéﬁ“aﬂ}%ﬂﬂﬂﬁm% 8“8&%&%‘4 ﬁ”t he
fir §g isolationRaivh &R, 4l afs&%nam s pas&;&‘b@averr Aldl i RTbrA O rO PRitisBdndary i d

to the first portion of the chamnber. previ ous process kit from

the firstvajnscan fpmaivacunm mn«ébetwsewmbwe and the igolation PAtS SERIBCRANIYIHEN he
1A 10 L he idigonhle! @'hop lexteRfed” igHfbugn® i 5L hanfibey B i4PMatitn VRSP cih 4N

in the fi por ore openi ng e I solation
val ve. mterchangcatBRbdﬂilmSCRu&'ﬂtﬂ}f tharenClamr&Réush iKhysical vapor deposition ch@uoberk at

t he manner in i.ch ove recited feat advant ages and obj ect
the present m“‘"‘ﬁ 9 HRE °<i’|“& s gmeth ‘ﬁe‘guﬂgﬁ %‘Bﬁ?&'éf%ﬁ 334 YRRUE e‘éﬁ"f
nor gs par tmﬂzﬂﬁoﬂﬁaﬁddsre!dsﬁﬁ a@hﬁuﬂﬁ:ﬁ?wﬁ&tb f50latehirst pobtidn®if the cahmﬁ&rcbﬂtﬁdmg

above, be had by reference to the enbodi nents thereof_ which are
i|lustr at process kit &ophamrwﬁep, emh\g@le under a vacuum. The vacpypmiin the firgje

not ed, W&m&é@,&,@bﬁﬁm%ﬂ@%&?&% ﬂdtlﬁer g‘*r& I;;‘Ell;tlo\ia deX &a}nber The

enbodl nme I'S 1T nventl on re t not to e consi

l'i mi ting prévieuspracesgit frémlthdtm pommrufumrthamber is replaced weithna ftew proogsk &it amhﬁul I y
effecti ve enbodi nent s Vi ew

|
convent i difttie 5%"&“@/8 Fc'éﬁa‘bllféi"t‘il‘&%gc a"ﬁﬂﬁ“'s’:ﬁg“ods'gwg?“‘he ?&p prtign oL °2 6

ar e 481 NPl dhamBer befsle Spefiag iveisdlatinMeOf the PVD chamber of Figure 1 having
an i sol ation valve attached to a valve port of the chanber;

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the above recited features, advantages and objects of the present

invention are attained can be understood in detail, 2 more particular description of the invention,
45 briefly summarized above, may be had by reference to the embodiments thereof which are illustrated
in the appended drawings.

It is to be noted, however, that the appended drawmgs illustrate only typical embodiments
of this invention and are therefor not to be considered limiting of its scope, for the invention may
admit to other equally effective embodiments.

50 Figure 1 is a cross-scctional view of a conventional physical vapor deposition chamber;

Figures 2-6 are simplified cross-sectional views of the PVD chamber of Figure | having an
isolation valve attached to a valve port of the chamber;

e
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6 Figure 7 is a sinplified cross-sectional view of

t'the PVD chanber of Figure |I having a secondary val ve inserted ,
bet ween the isolation valve and val ve port and Figure 8 is a
sinmplified cross-sectional view of an alternative enbodi mrent of a chanber
and val ve assenbly of the present invention having a DC power
supply coupled to the valve plate. 5 DETAI LED DESCRI PTION OF A
PREFERRED ENMBCDI MENT The present invention provi despgrenNt

vacuum chanber that reduces the anmount of tinme required Atty. DockktQAPHMAR3E
vacuum after replaci ng consunmabl es or perform ng routBxgress Mail No. EMISIN0OIS IS
preserving the vacuumin a portion ofthe chanber. Mre

particul arly, Fiparchanbeimplified etvas-sectibnab yissnof &})erPémghanbet@f Figwe hanvingl &

or conponent in a firgst rtion of, the chanber nly the first
portion of*oRda WV“""“"%@W the igolptinney "t‘&"ﬁ’ﬁé"%ﬂ?‘?cﬂﬁdl ng environnent
and the vol uNeFuredPis a@implificd tvdad-seofidrial Viéw bEan alternative entbodimet 0fa Eanibeaunid.
The vacuum chanber of the present, i nvention_conprises an_encl surﬁ%&gw ng a
first por ¥alypassembly of W%‘Pﬁﬂﬁ@"&n haying adXp pRverSHPRIY ‘w’lﬁ{] *Héf‘)

requiging maintenance and a second portion 15 cont ai ni ng ot her chanber
conponents, nenbers or workpieces. A valve seat is forned in the inner

wal | of t RETAILEDSDESCRIPTAIONADK A RRERERRED EMBORBMENT i nterf ace between the

first and seco ortions.. \ The figst rtign has a |i t _door. that
5 Speni ti oot ek B Sion prvides  VekGupushitpnd R beliced B afponf o imé ik

al ternati ypdsiw a8t iftdr riiaeRgTolfiyhables &ijRifoiting RutineMERenitedY praservigthef
i tens. I n one aspect ofthe |nventhqm%an i sol ation_ val éﬁé‘ht

coupl ed taa@wnwmntof%cbweéﬂmgw% y, theg riolases afsequentiy g

W thyd he  valaimabRadr d3hpo :wa%st?htmq{f ;walasmei E@H{a?on@hﬁe Yt WBrtiASf the

a vacuumti ght housi ng e cl osing rigid isolation plate having a profile

t hat nat eshatbér is tvq:osed toghe surrounding environwentandthe vodumaef gas gnair shay musthepeen
the two port| of th ? chanber. An actuator is provided with the

val ve for m g c& spl acing the isolation plate between a position

fully retract ecrhe Pdcum chambu' of the phaeft m&uﬁaﬂdampms b.ii eboshitd ﬁam@@t Mdlmhwmt 0

the enclosure to sealin age the val ve seat. her
as pect of COMAINING . FPIAsHA l“amsé‘g%aﬁtbﬂlw% F?ﬂ‘i‘ﬂ)‘&l TPEWFE‘“}‘:HFQP ﬂo?é?f‘

the 4 ‘gﬂ{ﬂm F;:R.ﬁ Jmaltlcb Y 5teRl

I sol at I on vw?ve I'S deS| gned to sea P f88ea! % Vllve sERFls ‘ik?fh)émner

wall of the enclosure or a valve body and defines the interface between the first and second portions.
The first portion has a lid or door that is specifically designed for access to the replaceable member
or, altemnatively, a general access way or opening for access to any number of items.
Inone aspect of the invention, an isolation valve is coupled to a vaive port on the enclosure
20 . for controllable engagement with the valve seat on the inner wall of the enclosure. The valve has
a vacuum-tight housing enclosing a rigid isolation plate having a profile that mates with the valve
seat to form a vacuum-tight seal between the two portions of the chamber. An actuator is pravided
with the valve for urging and displacing the isofation plate between a position fully retracted inio
the housing and a position fully extended into the enclosure to sealingly engage the valve seat.
25 In another aspect of the invention, a secondary isolation valve is interposed between the
chamber valve port and the isolation valve. The secondary isolation valve is designed to seal the
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7 chanmber val ve port when the isolation valve is not in use,
thereby shielding the isolation valve foam deposition and al so
allowing the isolation valve to be renoved fromthe chanmber for mai ntenance
or possibly for use in cooperation with nultiple chanbers simlarly

equi pped. In yet another aspect of the invention, the

I sol ati on val ve seat nay be machined into the 5 interior side wall of

t he chanber (as shown in Figures 2-7) or provided as a separate ne

nount ed between the first and second portions of the chambgr. nAgddizk ly,
the val ve seat may be provides as part of angippgsﬁqu}o.gg%ﬂgy@a S
val ve seat that is simlarly nounted between the first and second

portions dhmbéealiePoRMen the isolation valve is not il ude, ihekshy RhieRERARS isolhtifitvalve from

i nvention, the isolation valve may have an anode forned on the side 10

faci ng t Hicpesitipmsandalsontiowing the isplation valvarierbe seraove from the shambariforanaiptenanse

hanb t . : PR | : ' I od t hat
the tar gk PPE’;‘%%?? gm“%?é p‘?"a@‘e”‘.‘;’i‘h %’h“é“}“?‘?’i?ﬁ‘sgj%%‘%? ﬁtﬁﬁ?@ﬂ%;nbmé ;: er;;m -
Furth , dnyst ar sspeat oftthe Uvkentio isndatity \( 3 woachi et h
wg;k ie;‘r:rgr eeﬁgp .rdg all of Tire?‘rg I 5% &;ﬂ? tectzut?F‘e)&gzllmrm;3 ne el?c S/ o an§
el ec I’OStlgfl C g'huch( hof the gham eﬁé%sns of i'ﬁgﬁ%‘ﬁ%’ ~{) or pro E@&é“n& PR AL

process. rhbunted between thdofivstand e¢cohd)gortionshof ¢ierchamber 2 Additiphally| the valve seat may be
cross-sectignal view_of_ a PVD chanper 50 i s shown havi ng .an

i sol at i orPFYHASAASPETtSf B iRl valvs apdyalee ﬁsaw!swszs*svlaﬂh@oenﬁﬁﬂswccv\msr%stmé
vacuum chagdifirportions of the'chafibdeVD chanber, it is preferred that the first
portion 54 contain a process kit or sputter target 56 and that the

seco ng por t i orinsdurthee hspers ofithednvientionctbe isalspion valveanayhave an anede formad antheside t
co. . ¢ . . .
ool or e e HobfAedorih of ' allertha bitSs BRE Gy bENE Bhdrille L B0 T s

50 by nai pinsamiu:gg ;Heeamaﬂmu pericd thdd thesrga ixhejnpréplase irSﬁe divwt }mgon ofithe tieamber.
operatio ibn the first, partion, 54. osi tj.oni the valve port 52

e at o yHARpeREchtecpLation vaive iy BeBSpRre RIS ShaE LY ORRISCE BB <
i ncl ude afeRhris So ProReaRs sdﬁgbn%enﬂiem or ﬁy%}!&'dfr%ﬁiﬁctchw@fonncd thereon Afring (he

vacuumin the remaining second portion 58 of the chanber 50 is preserved.
Ther ef or eplaspcleaning process| une of gas that enters the chanber is no greater

porton of ¢ nd b BBEREIRTIsEZ. fhmblfed R echont iePr P R B0 M inbply ©
porti on Skavinganfsstation palnetDd atachaditea vatvimor 52)of itr\charhber ) Whepd the esbuuinichambdre
door or | iisg P% Ll?amber, it is preferred that the first portion 54 contain a process Kit or sputter target 56
and that the second portion 58 include a workpiece support member $7 and a vacuum port 59. The
isolation valve 60 of the present invention reduces the amount of time required to re-establish a
20 . vacuum in the PVD chamber S0 by maintaining the vacuum in the second portion 58 during routine
operations in the first portion §4. By positioning the valve port 52 immediately adjacent the
replaceable members, whether these members include an entire process kit or simply a sputter target
56, the vacuum in the remaining second portion 58 of the chamber 50 is preserved. Therefore, the
volume of gas that enters the chamber is no greater than the gas-containing volume of the first
25 portion 54, and only this portion of the chamber must be re-evacuated. Once the lid 55 to the first

portion 54 has been opened and the member(s) have been replaced, then the door or lid 55 is
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8 - resealed to the chanber 50 and only this first portion of the
chanber nust be evacuated. It is preferred that the volunme of the
first portion 54 be mnimzed and that the second portion 58 of the

encl osure be a major portion of the total gas-containing volunme of the
chanber. Additionally, the first portion 54 may be sized to include
all consumabl es used in the process, in the case of sputter 5

deposition the target and shields, or, only a portion of the consuPAFTENT,
such as just the target. Further, where the |ife oftty; Becke APPM/1I36
consumabl es is different, nultiple valves may be useBaress Yuljia,EMO51970361US

o e Bl o el SRR Shy P A BLAE EEEr ot bl b7 1 o
vacuum t Gyeéfoied Hihe MmO the) frst PRBIE 5 SbOminihized Bidfiat the second FONIGH IBOE the .

10 The first portion 54 of the chanber 50 nust have a v,acmfm
rel ease tomelogyrsbesmajos poxtign of the total gas-contaiging yalumegf the chambhse Addikgnally, the

preferr ed@%@ﬁaﬂﬁkfﬂ fﬂnﬁi‘ﬁf’ﬁieﬂ @ iRAEd W dondfindbid u@cd’iﬁ%%ﬂ’o Bin e dake GHsputter

valve 72 tor relieving e vacuumin order to open the [1d 55 and acctess
t he $epl alepadition thertheget &d. shields, or, onlSua portioe o6 the, consumablesniush a5 (Justale target.

VAl ve'a AbBGHEE RABFGRRT B PR B SR hu b B e
cl eani ng. myltiple popdenschiiine chanthef|enhbiing réplasetnefBoldifeltat paristunable 2bnponenes a1l

I n conmbination with a f%}{aé;{t i sQl.ation val ve 60 havi ng}. | ate 62

a
that is HHHeERt sobednles yithoutdyreaking vacuum to the remgpslar ftcthe ichgmbess Pthm@n@g a
simpl i fi efhnebisssect i onal view of the PVD chanmber 50 of Figure 2
is shown having the isolation.valve 60 with plate 62 extended into the
chaiBer to sedhedigstportion 54 of therchambenfiltrhnust haveaatacuuns edeasEtherein schibat theidgor

|1 f h .l N d f th | 6 ' 0]
2ol at oo SR FALOBEPeRRR; THY Bl Bt ety 8 gkl pb 30 Bt £ Vet SRERERYT
the isol agalverv2 for relievingdth@vRubia ih BrdePoopRPthit lil 65 and dtCesd A repludeable tenibenss.
portion 58 can be nmintained while, the vacyum in tlggpig‘p%i‘gp Ltlon

54 is rel Futhetrmop. Hestamben 3mev ertinvalivielude p srcond isglation vy fngr ¢ ¥
enter valve dis?lbidéams&ﬁﬁx R Workf: ce support rrx]\am%ed'ts‘? g%ﬁédﬂ@éledn!hf il Beondt he

val ve port shi 66 has been pu [) and out of the path of the 25
i sollat i oriselationvalnefiSongrhe paiculartyusefiuh incombinatios withladirstigolatitaevalie f0 having

R e A T I
Now referring to Figure 3, a simplified cross-sectional view of the PVD chamber 50 of
Figure 2 is shown having the isolation valve 60 with plate 62 extended into the chamber to sealingly
_ engage with.the val;/e seat 64 on the inner walls of the chamber 50. The edge of the plate 62 facing
20 the vacuum isolated portion 58 will preferably have an o-ring 65 secured therein. With the isolation
plate 62 in this position, the vacuum in the lower portion 58 can be maintained while the vacuum
in the upper portion 54 is relieved by opening the vacuum controller 72 and allowing a gas to enter
through gas port 70.
Note that in Figure 3 the valve port shield 66 has been pushed up and out of the path of the
25 isolation valve plate 62. While the valve port shield may take many differcnt forms, it is shown in
Figure 3 as a hinged flap or multiple hinged flaps. Referring to Figure 8, the chamber 50 is shown
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9 with a sputter shield assenbly 100 that would protect the

val ve port 52 from deposits. The assenbly 100 is preferably
cylindrical to cooperate with the circular substrate 12 and substrate
support menber 57 and prevent excessive deposition throughout the
chanmber 50 and on the val ve port 52. The upper and | ower shield

menbers 102, 104 are preferably coupled to the lid 55 and chanber 50 5
sidewal I s, respectively, so that they are fixed in place a spaced di stance
apart to define a slot sufficient for passage of the 6S&|

plate 62. A noveabl e shield nmenber 106 is concentri c?’lll m 0. EM0S apened
adj acent the shield nenbers 102,104 to cover the slo orne 5‘be ween the

Lot Sy amyter U O RVAE o Ve 482 80 AT TRy

means. 1Q00 is preferabl$tcylihdrical ¢o lcoa;g:prato withgthe @ir@ylarasubstase 12 apd subaiatet support

' ti DC I 62.
When t h REPRFE Sl dleyegt PP dpBetion rispou ik Badiel £ A Su iRl Vit 2.
the val vernglypheé aflovar stifid epstets 102] 104 doé ?\-G&Ehblyocoableﬂ\m the lid5Stahu ehazben SO f

t he chanber sputter shield assenp 100 in order to reno

depoki t egidewalls.i raspeetinely | sothat: they & 6¥%mfn!#ce@oﬁm=‘du@§$%eapame define 2 slot o
: !
the pri g‘%?gﬁrcgegti‘ﬁg g&&ng{ oP@E ié&igi garlééggzc t egh?o@m@s oRééﬁﬁeaﬁ ' s

that th romt hars etc envi ron
It is al s:osxponedewdwdnuthe shicldamembers 402, h@4¢tonoiventhe slatfonned betweemthe upper and

| at
Now ref onPVRFFe ety G443 nbfuoBledeites | 0FwRY BF hirihl B3R e JEEY
chanber Sfechénical, electricaFogmagneticinteapfiown having the |lid 55 rem)ved and a new
56 hed th
Ol 18l oA . i LB
the gas regﬁ;sxem thévit(¥pilte 63! m%tmpoawé mm@eagsﬁn&x {s8e : PiRis B hAUPN

t he ortan‘fl t hat port nicate with
t he f ir stthmzlvc phtﬁ@ me-n elelcmdallyj bnaseqcmsllowamuve etch of the nhamiv-r spumehshield 0

ncor por detegoty 288 & oher 1 Rk ebbitd Maseig aqdactBnd Bisioo e 0B yee- O
seat 64 &of ds&pﬁmry Mﬁswfpeﬁom{ﬂag the etch with a biased wilvgplarig2dnthasthe mgaissmnl
Zgﬂ ,15 ment gﬁ} M o q@ﬁgrﬁ;erx]w%r{rge%rtmltt %na s%sbre crre rtg s sqﬁs%rs mgchamsm. such
10 as the isolation valve 63 in Figure 2, to protect the substrate support member 57.
Now referring to Figure 4, a simplified cross-sectional view of the PVD chamber 50 of
Figure 3 is shown having the lid 55 removed and a new sputter target 56' attached thereto. Note that
the vacuum in the lower portion 58 of the chamber has not been disturbed.

20 Wheveas the gas port 70 to the first portion is shown in Figure 4 to pass through ths lid 55,
it is only important that the gas port communicate with the first portion 54 when the lid is positioned
on the chamber 50 (as shown in Figure 5). More particularly, the gas port 70 may be incorporated
in the side wall 74 of the chamber 50 above the valve seat 64 as shown in Figure 7. Either
configuration is operational and may be preferred in certain circumstances or arrangements of

25 equipment adjacent the chamber.
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Now feferring to Figure 5, a sinplified cross-sectional view of the PVD

chanber 50 of Figure 4 is shown with the new sputter target 56
installed and the lid 55 repositioned. Wth the |id 55 back in place
on the chanber, the vacuumin the first portion 54 may be reestablished in
a nunber of ways. First, the gas port valve 72 may be cl osed and the
I sol ation val ve 62 opened 5 slowy to allow the gas fromthe first
portion 54 to leak into the second portion 58 which remais PATENT A
vacuum However, the unequal pressures on either side of thatyvDdcke APIMARE62
may make t he valve difficult to open or causeExhaveidal NooEMII703411/8
seat 64 or any associ ated gasketing. Mre preferably, the isolation

val ve 60 i s notNaypeaferring e Figuze §aa simplified aroaswectional view of the ehasnbey 409§

The vacuurt iy yh ikl HA7 oflRE] bl AR bl NP SR e Wl i

The vacuum Wn 1I'n°any “nenner aval e art, suc
the conbi rsSchack dn place on dhgthiamben e vamdmain the first portioy 54 ewsychepmerrstablished n a

antici pated that .a vacyum mani fol d o her wvalyve .an | pi ar rangenent
may ol | ow nmen g Feyh Mot B ol vtz B i e b Bl AiBE o2 fidhe
secongl porsidwaly td MW tHepas from the first PARHIGR 54 & lellle Intdine BEddad bitioR 58 iwhictr@mains
conbi nat i on. Now refering to Figure 6, a sinplified

cr 0ss- sectundera vaghumy, Heweves, the pcgualprrssuresronreitherside pEthe valye plate§7nay maks the

t he isol aty mﬁ‘ | V. ' t

val ve por?am d{ﬁic\‘ﬁstﬁit‘ dmg%aulﬁe.ﬁ&a o&g&%ﬁdﬂ' pcto%?tt%\r @g*@%@g@t%@g 'vé@%grt
52. Havi ngreferably thedsalationcwdieitcie nof opened until avaenum isrdravyiorthe figst portion §A bg,

t he chanber 50 .. s once agajn read Qr, processi ng subst r.aj.e

Now 1 of o FRRIFBE A R R S54R daf At 70 Sho PERRGIRA B A VAV Tl varum s be
chanp@r 5Qreén in any manferGiviidable inSthe ha)uch Ay ithidcontiRRione MW rvaghisg Blimp and a

I nserted between the isol ation val ve housi ng 68 and 20 t he yal ve port 52

to the ch&mmaenicumy. this antieipated that ¢ xpcquumonanifold ertbaryalvg apd pipangstraggement

r ef er abl I ' | '
Vet ve 50 Y o sBlcel ¥PRun dieec byt B ek YRS Ll Moo Wor SR S0 GPME
val ve 60 fchembereitheraieomtslyovinsomeeombpinatiex. eby al | owi ng the isol ation val ve

.t i, h .. ' h | )|
a1y nas e RN o ESL I o GRSl
Wi t h1s he ohigsimim EVinghthedzylation vaha gise 62 fbeasted/ialonhe vdlvd bulifg 68 aid the vafve port

opened prior. to_operating the actuator 61 of the_isol ation yalve so that
the i sol atsF‘!ﬁ"Fiﬁ 8 » dewnyard position to couer B yalve patgR: FYINgSORW gpangnee of

openi ng 8GaR¢h Fighfes 2hrotSRERGE cifhbet 50 RALE thalire B AP Plotsting substrates 12.

Now referring to Figure 7, a simplified cross-sectional view of the PYD chamber 50 of

'Figure | is shown having a secondary valve 80 inserted between the isolation valve housing 68 and

20 the valve port 52 to the chamber. Both the isolation valve 60 and secondary valve 80 are prefirably
gate type valves. In this configuration, the secondary valve 80 may be closed by the actuator 82 to

protect the isolation valve 60 from the process environment, thereby allowing the isolation valve to

gerve multiple chambers. [n operation, the secondary valve will normally have the plate 84 be closed

to form a vacuum tight seal with the chamber 50. However, the secondary valve plate 84 must be

25 opened prior to operating the actuator 61 of the isolation valve so that the isolation plate 62 may
extend through the secondary valve opening 86 and into the chamber 50. It should be recognized

11 [ —
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that the presence of the secondary val ve 80 neans that the isolation valve
plate or stem 62 nust be el ongated in order to reach therethrough.
Wil e the vacuumti ght connections 88 between the val ve port 52, the

I sol ation val ve 60 and, optionally, the secondary valve 80 may be

established in any manner known in the art, the 5 preferred connection
Is a machined flat surface 90 having an o-ring and retaining groove 92. As
t he vacuum in the chanber 50 is increased, the seal ed conn Higps

88 will becone tighter and tighter. However, becau
60,80 may be extend fromthe side ofthe chanmber, it pjohds m@ IE;" mus
necessary to provide a nechanical fastener 94 bet ween these rrenbers

fastener tmgw:iﬁeﬁ%é of the secondir) Yiire hoaiesmhn wﬁbudwmb@me or BRAKED mﬁ&xaaps

springs, he like. If a secondary valve 80 is 10 | ncor porated and
t he i sol ®ldngeted in ordergo reach theratrongloquent | y det ached, the preferred fastener

LS B duick wite e VRBGELHEH: SEAIRAG, éggug&ng%gﬂagéefo%? e idd96n dhive 60

advant ag and,optiophliy |thugsmo¢dancw‘se 80 may be astabhshed in arercxnmncclqmm:q the art, the

h
ool ht o PP Suidtof s afbachiod NaChufhack Ytk ¥ Bine R Rl g o B et e e
froma myjaguunpiivthé cliantter Stis ;ﬁ&raaﬁd:rthd\&thiee cordenionk 38 willdevunetighterand tzghter

relieving the vacuumlntheflrst portion_ ofthe, chanber; c¢) ppe i ng |, i
to the fiHowever, because the,yalyes §0.8P mayde extandhiom theysi 4%93 g ﬁ %?Fy

b ocoss Maepsestf B psTide s el il o4 BEGAROE members. Tt %anb'*é‘?’“““’

drawi ng &newafestencn including boltsh bodkis; damps; isprings, ¥ thelike ha'rm;:qnd;mvaj\)'e 80 is
opening t.he is t hqd

chanber ngcowﬁgtgygﬂﬁe 9@‘8 ‘(:fi‘f) i'gff‘ﬁe"‘ré‘ﬂ&‘f%‘! t'hgsﬁfe&edsfgtﬁ#{jﬁ ld?@“ﬁdes
a sput t ercohsdcy@iscatedtitypes suchifak i elamip; Bécﬂcrdreﬁlnﬁ&at the major portion of the
chanber cont a:ﬁﬁ‘ g ubstrate sugport menb VWil e the
foregoing is el t5{9 desrringd apeye ey WS‘MWHP'&‘ inTeplasing 8 REOCEIRKIR Aon,
ot her #

W thout  dagEm Al chilfia RNP RN 3 cRisic 9abl P oI (9 RENSIES

i nvent i orportionchfitherchambet chptaining thé process kit froin of reajbopertion of the chamber while under
12

15 a vacuum,; b) relieving the vacuum in the first portion of the chamber; ¢) opening a lid to the first
portion of the chamber; d) replacing the previous process kit from the first portion of the chamber
with a new process kit; ¢) closing the lid 1o the first portion of the chamber; f) drawing a vacuum in
the first portion of the chamber; and g) opening the isolation valve. In a preferred method, the

_ vacuum chamber is a physical vapor deposition chamber and the process kit includes a sputter target.

20 It is further preferred that the major portion of the chamber contain the substrate support member.

While the foregoing is directed to the preferred embodiment of the present invention, other
and further embodiments of the invention may be devised without departing from the basic scope
thereof, The scope of the invention is determined by the claims which follow.
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VWHAT IS CLAI MED | S: 1 1. A physical vapor deposition chanber
conprising: 2 an enclosure having a first portion containing a
repl aceabl e nenber, a second portion 3 cont ai ni ng a workpi ece support
menber and a vacuum port, and a valve-seat -al ong the inner wall 4 of the

encl osure between the first _ ortions; 5 an isolation
val ve coupled to the encl os, ”ma u ﬂ Pvi ng a housing, an isolation
plate, 6 and an actuator #0Ofc dl he isolation plate bet

position fully retracted into the housing 7 and a positi Oy ek d
into the enclosure to sealingly engage the val ve seagxpaiMsiltNoNEMOSET0361US
vacuumtight seal with the second portion of the enclosure. 1 2. The
physi cal wrRRP1S CHAIMBD {81 chanber of claim 1, wherein the second portion of
the encl osure 2 is a major portion. 1 3. The physical vapor
deposition chanber of claim 1, wherein the first portion has an anount of 2
gas-cont gi ni Wl g&.qb ] 4. The physi cal vapor

depolsi ti g’nmc ﬁ@?‘gg?'t{e?g’f%éﬁ?ﬂ%% el n r':sfll_leglrepl aceabl e nenber is a sputter
2 - 2target. an enclosugs having sHirst pertion gpmpiningpbtsplacesble member. aotecendypartian
whergi n Lenl TP | 6t | : he
physalec al %‘%rﬁﬁdﬂgggrg {e?%ﬁﬁgﬁlg#ber o?ﬂcﬁfgalc%"ipo@mg{r elnt %htltas!%rllgat'gtf (x)nrr]x clsg?lge
houst ng déthcraciofire betwren the ifiadt iandisqebed portitws; age cavity, wherein the chanber

Val v housi ng® RAIAAAR VENEFORIR e relariecion vite halie REGYGA i S BNER PG, 1

13 ¢ and an actuator for displacing the isolation plate between a position fully retracted into the housing

7 and a position fully extended into the enclosure to sealingly engage the valve seat and form a
8 vacuum tight seal with the second portion of the enclosure,
1 2. The physical vapaor deposition chamber of claim 1, wherein the second portion of the enclosure

2 is a major portion.

3. The physical vapor deposition chamber of claim 1, wherein the first portion has an amount of
2 gas-containing space that is minimized.

1 4. The physical vapor deposition chamber of claim |, wherein the replaceable member is a sputter
2 target.

| 5. The physical vapor deposition chamber of claim 1, wherein the replaceable member comprises
2 a process kit, '

l 6. The physical vapor deposition chamber of claim 1, wherein the isolation valve housing defines
2 an isolation plate storage cavity, wherein the chamber further comprises a secondary valve disposed

between the isolation valve housing and the enclosure, and wherein the secondary valve can form
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4 a vacuum tight seal between the enclosure and the isolation plate

storage cavity when the isolation 5 plate is in the fully retracted
posi tion. 1 7. The physical vapor deposition chanber of claim6,
wherein the isolation valve is detachable from 2 t he secondary val ve.

1 8. The physical vapor dep m"g” chanber of claim1, wherein the first

portion of the enclosure has 2 ,He"mm, ”ﬂ d a vacuum control ler for
relieving and applying a vacuums physi cal vapor deposition
chanber of claim1, further conpri SI ng a shiel’d assenbly 2 havi n Tl'nﬂ'("e
upper and | ower cyI i ndrical shield nenbers and a noveabl ema\g’o }ﬂs
i's

wherein 3 t he upper nenber is coupled to the lid Jrrarese

Chor dhet wadHREeAF el bnPoe e thelagpt3a B Rl Hie ROk by et ot
and vﬁerepmghqhmemwgﬁaam{nms actuabl e between a position covering the

slot and a position 6 uncovering the slot. 1 10. An apparatus for
mai nt ai ni ng a vacuumin a first portion of a physical vapor deposition

champer n%héhh&%igﬂ mgrﬁf‘o?'d@ﬁf{féﬂtchﬂﬁbe? of QRKPE Sitfetetn &Bﬁfnm? Valte ﬁ@Eﬁ&QbBCEoH on

of the cha a secondary val ve coupled to a
port 4 n t the seeanddryrvalvend wherein the secondary val ve can be 4 - closed to
forma vacuumtight seal with the chanber, and 5 an isolation
val ve coupled to the secondary val ve, the isolation valve having a housing,
gn 61 i SolThe physicpl \alple: depodnmmgxbuﬁdf@ra_i:ﬁ a),rwhh';émuacﬁmh g:ohtmsddfshﬂ aiclosmrehant e
etween a position fu etract into the housing and a position

f ul }M;; ext 34L00T 'g'ﬂ mb‘ﬁgf? 295 é&l’ﬂ)@“ﬁﬁd @ﬁ‘&ﬂb port 8 into
t he chanber to engage a val ve seat and form a vacuumtight seal with the

first portion of the 9 encl osure.
The physical vapor deposition chamber of claim 1, further comprising a shield assembly

having fixed upper and lower cylindrical shicld members and a moveable shield member, wherein
the upper member is coupled to the lid and the lower member is coupled to the chamber wall a
spaced distance apart to define a slat therebetween that is sufficient for passage of the isolation plate,
and wherein the moveable member is actuable between a position covering the slot and a position

A I A W N e

uncovering the slot,

10. An apparatus for maintaining a vacuum in a first portion of 2 physical vapor deposition chamber
during replacement of a replaceable member in a second portion of the chamber, comprising:

a secondary valve coupled to a port in the chamber, and wherein the secondary valve can be
closed to form a vacuum tight seal with the chamber; and

an isolation valve coupled to the secondary valve, the isolation valve having a housing, an
isolation plate, and an actuator for displacing the isolation plate between a pasition fully retracted
into the housing and a position fully extended through the open secondary valve and chamber port
into the chamber to engage a valve seat and form a vacuum tight seal with the first portion of the

O 0 - v R W N e

enclosure,
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1 -11. /The agparatus off cl ai m 10, wherein the isolation valve is
gm the secghdary valve. 1 12. The physical vapor depositin
chamber of clghi rein the valve seat is formed in the 2 val ve

housi ng. 3 13, Thg¥physical vapor “ ' 1 “ er of claiml0,
wher ei n th___':?f‘"val ve seaifi s nachined in M Emm“ Imm t he chanber. 1
14. - The physical vapolf deposition chantrer ¢of tcl &i nt 10° wherein the

repl aceabl e nmenber | g a sputter 2 target. 3 4 15. A sem conduc m

manuf acturing syste conprising: 5 a pl ura%it xng'l}fg 0361US
encl osures having afffirst portion containing a process Rt a4 sec

ool i1 ch vaitbe TheBparamikort ot 30 HHeRc o Saian pags s eBFAENT AR thesebihiny v

i sol ati oh vallbe
first and secondgortions, an isolation valve port along one 8 portion
of the isol ationfval ve seat, and secondary val ve pQsiti @ged overt.t{a?e in th
i sol atidn val&eﬁophﬁi&lvapohﬂmﬂﬁnFmﬂ%eﬁm {0, whersin e yalvg SHaLLs ed,ip the
tight sgal b y\k}reon the enclosure and the isolation 10 pl ate storage
cavity whensYhe T¥8P&tion plate is not extended therethrough; 11

an isolation valve that can be interchangeably coupled to a plurality of

the enclosurgs, .the 12 val ve . havi ng. an .i ' b RHinkd
def i nesk an i@ol 3%'1’ e\ °'sﬁ?%°é‘° pety f L%‘%Ja?%h&%m it g%:{tv%g{&girﬁ#%?mk B the
di spl acZng tvdl efahé eltarrdwer.pl at e between a position fully retracted into the

housi ng and a 14 position fully extended into the enclosure to sealingly
engage the valve seat and forma vacuumtight 15 seal with the second

portionyof t1a¢ TRE shysRE! vpor depositionhamBirf Slxini B0 wabreidl the feplhbeablenermticnistataputter
pr ocesszenclt;)rsgur es conprise a physical vapor deposition 2 chanber .
et

13. A semiconductor manufacturing system, comprising:

a plurality of process enclosures having a first portion containing a process kit, a second
portion containing a workpiece support member and a vacuum port, an isolation valve seat along the
inner wall of the enclosure between the first and second portions, an isolation valve port along one
portion of the isolation valve seat, and secondary valve positioned over the isalation valve port,

O 00 N O W AW

wherein the secondary valve can form a vacuum tight seal between the enclosure and the isolation
10 plate storage cavity when the isolation plate is not extended therethrough;

11 . an isolation valve that can be interchangeably coupled to a plurality of the enclosures, the
12 valve having an isolation plate, a housing that defines an isolation plate storage cavity, and an
13 actuator for displacing the isolation plate between a position fully retracted into the housing and a
14 position fully extended into the enclosure to sealingly engage the valve seat and form a vacuum tight
15 seal with the second portion of the enclosure.

16. The system of claim 1S, wherein the process enclosures comprise a physical vapor deposition
2 chamber.

15
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15 1 17. A method of replacing a process kit in a vacuum
chanber, conprising the steps of: 2 a) closing a vacuumti ght
valve to isolate a first portion of the chanber containing the process 3
kit froma major portion of the chanber while under a vacuum 4

b) relieving the vacuumin the first portion of the chanber;

c) opening a lid to the f| chanber; 6
repl aci ng the previ ous proc m"'@" Imm N Bflrst portlon of t he c a

with a new process 7 «€) closing the

portion of the chanber, f) draw ng a%acu

portion of the chanber, and 10 g) opening t aflon va ve.

18. The method of claim 17, wherein the vacuum chanber is a physical vapor
deposi ti on chanber 2 and the process kit includes a sputter target.

19. 1The net Aadethdd of eplatiaga pvdmsdhﬂntahmumj champber, tomprisifig thestephafiber

con t2a| ns a su La))sc: cgs%}gea VSECE\BI? &ght valve to moq:?te a first portion of the chamber containing the process
3 kit from a major portion of the chamber while under a vacuum;
4 b) relicving the vacuum in the first portion of the chamber;
5 c) opening a lid to the first portion of the chamber;
6 d) replacing the previous process kit from the first portion of the chamber with a new process
7 kit;

8 e) cloging the lid to the first portion of the chamber;

9 f) drawing a vacuum in the first portion of the chamber; and

10 g) opening the isolation valve.

1 18. The method of claim 17, wherein the vacuum chamber is a physical vapor deposition chamber
2 and the process kit includes a sputter target.

1 19. The method of claim 18, wherein the major portion of the chamber contains a substrate support
2 member,
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